





JULY 2, 1869. 





THE ENGINEER 


1 














THE “BECKTON” GASWORKS. 

Tue necessity of organising the London gas supply on a 
more comprehensive and economical basis was distinctly 
recégnised in two sessions of Parliament by a select com- 
mittee, of which Mr. Cardwell was chairman. It is much 
to be regretted that the clear and consistent propositions 
laid down by that committee have been lost sight of in 
the present session, so that London is now threatened with 
no legs than three or four different specimens of gas legis- 
lation, varying more or less as to price, quality, and super- 
vision, indicating an entire absence of a fixed and well- 
devised policy. In short, the gas supply of London is 
being “muddled.” So far as the legislation of 1868 
extends, all is clear enough; but beyond that nothing 
is clear, supposing the bills of the Imperial and South 
Metropolitan Gas Companies to pass in their present 
state. If the Imperial is to supply fourteen-candle gas at 
3s. 9d., it cannot be right that the three City companies 
should be required to supply sixteen-candle gas at that 

rice. The most obvious remedy for this anomaly is to 

ring the higher standard down to the lower—a measure 
which will rather startle the public, though it seems only 
just that such a company as the Chartered should enjoy 
equal terms with the Imperial. In the meantime the 
majority of the London companies remain under the 
Metropolis Gas Act of 1860, which allows 4s. to be charged 
for twelve-candle gas, and which would even permit of 
5s. 6d. 

In 1867 the oldest gas company in London—which is 
the same as saying the oldest in the world—that is to say, 
the Gaslight and Coke Company, otherwise known as the 
Chartered, propounded a scheme of almost colossal pro- 
portions for supplying gas to their own district, and to 
such other districts of the metropolis as might ultimately 
be included in the arrangement. The bill was not carried 
through Parliament until the following year, 1868. At 
the same time it was provided that the City of London 
Gas Company might join in the undertaking, subscribing a 
portion of the capital; and a scheme for amalgamating 
these two companies is now under the consideration of the 
Board of Trade. The great feature of the whole affair, 
and one which has a most important bearing on the whole 
— of the London gas supply, is the construction of 
the new gasworks. 


occupied by the works of the northern drainage outfall, a 
site which embraces every facility for the cheapest and 
best mode of obtaining coal. One hundred and 
fifty acres of land have been purchased, thirty acres of 
which are now being covered with the actual gasworks. 
The company have also purchased land for a private road, 
60ft. wide and two miles and a-half in length, leading from 
their works to the Barking-road. Beneath this private 
road will be laid the huge gas-main which is to carry the 
supply of gas into London. On the river side the com- 
pany’s premises have a frontage of 1500ft., of which 900ft. 
will be occupied by a river wall forming a spacious terrace 
or wharf, chiefly occupying the sit@ of what was, a few 
months since, a reed-bed, and considerably in advance of 
the old river-wall previously existing, and said to be built 
by the Romans. The line of the river frontage lies in a 
direction about 8.W. to N.E., and the site for the gas- 
works is bounded on the north by the embankment of the 
northern outfall sewer. The district is one of rich grazing 
land and is remote from any population. 

The first pile of the river-wall was driven last year by 
Mr. S. Adams Beck, the Governor of the Chartered Com- 
pany, in honour of whom this gas colony is henceforth 
entitled “ Beckton;” but practically 
commenced until January last. 
consequent delay was experienced in getting a good founda- 
tion for the buildings, it being necessary to go as far as 
35ft. in some places, and in none less than 22ft. below the 
surface in order to reach a solid stratum. Silt and peat 
were penetrated, with a few streaks of clay, until the 
pebble-bed or “ ballast” was reached, and on this secure 
foundation the concrete walls were built and everything 
made to rest. From 1400 to 1500 men have been employed 
continuously at the works, and on the occasion of a recent 
visit we were struck with the rapid progress which had 
been made, as well as with the unusual magnitude of the 
scheme. Everything is done in the most substantial 
and perfect manner, giving abundant proof of good work- 
manship and sound material. The general level of the 
ground is being raised 5ft., so as to bring it up to the 
Trinity high-water mark. The top of the river-wall is 
made 5ft. higher still, or 10ft. above the general level of 
the ground. From the middle of the river-wall there runs 
out a pier, having a direct length of 400ft., and a curvi- 
linear course of 800ft. This pier is composed of cast iron 
cylinders, 6ft. in diameter, sunk down from 20ft. to 30ft. 
below Trinity high-water mark, and about .10ft. into the 
ballast. These cylinders or columns are each 60ft. high, 
and will be surmounted by wrought iron girders, furnish- 
ing a support for the several lines of aiiver which will 
traverse the pier. The steam colliers bringing coal for the 
works will lie alongsidethe pier, discharging their cargoes 
by means of six steam or hydraulic cranes into the trucks 
on the rails, the trucks being drawn by a locomotive along 
a wrought iron viaduct, raised 23ft. above Trinity high- 
water mark, and constituting a species of high level rail- 
way. The retort-houses stand in two parallel lines at right 
angles to the river, and the high level railway, after pass 
over the wharf, will separate or “fan out” into ane 
branches, so as to command the whole of the premises. 
The coals will be deposited on stages at such a level as to 
facilitate their being placed in the retorts without addi- 
tional carriage. A “low level” railway, running up 
through the middle of the works, will carry off coke to the 
wharf, there to be transferred to the barges. Notwith- 
standing the numerous lines of railway, no turntable will 
be required. 

The retort-houses are four in number, arranged in two 
lines, as already intimated. Each retort-house is 360ft. in 
length by 90ft. in width, inside dimensions. Each will 
contain thirty beds of retorts, of nine retorts each, the 


the works were not! 
Considerable difficulty and ; 


The site selected is on the banks of | 
. the Thames, west of Barking Creek, and adjoining the land 








retorts being 20ft. in length, andyeharging at each end. 
Thus, in all, there will be 2160 mouthpieces, equal to the 
consumption of 1000 tons of goal per day, producing 
10,000,000 cubic feet of gas. Two hundred times this 
quantity is estimated as the year’s consumption. The 
retort-houses, with the 120ft. space between them, will 
cover four acres of ground. 

These huge buildings, as well as the other edifices, will 
be constructed with some regard to architectural effect, the 
brickwork being enlivened with terra-cotta, whilst the use 
of iron in certain parts will secure the necessary strength, 
with a certain appearance of lightness. One ingenious 
arrangement consists of tanks 10ft. wide and 13ft. deep, 
running the whole length of the retort-houses on each side, 
just below the edge of the roof, so as to gather the rainfall, 
and affording a capacity for 250,000 gallons of water, which 
will thus be available for the boilers of the steam engines. 
A well is also being sunk into the chalk. The exhauster- 
house, the meter-house, the engine-house, the boiler- 
house, and officesand stores, are all planned in due proportion 
to thegeneral magnitude of the works. All the arrangements 
are in duplicate, so that one-half the establishment could be 
worked perfectly independent of the other half. There 
will be two purifying-houses, each covering an acre and 
a-half of ground, including space for scrubbers. 

The gasholders will be four in number, situated con- 
tiguous to each other in a line. The tanks are already 
excavated, and are in course of construction, the openings 
in the earth resembling huge Roman amphitheatres. The 
timbering alone is a sight to see. Each gasholder will be 
single—that is to say, not telescopic—and will have a 
diameter of 180ft. by 40ft. in depth, with capacity for 
1,000,000 cubic feet of gas. The gasholders in London 
will hold collectively 6,500,000 cubic feet, thus affording 
stowage for a total of 10,500,000 cubic feet, or 500,000 
cubic feet more than the greatest daily consumption of the 
Chartered and the City of London Company combined. 
Fiom “ Beckton” the gas will be conveyed in a 4ft. main 
to the Chartered station in Brick-lane, St. Luke’s, An 
exhaust pump will be used to facilitate the flow of the gas. 
The length of this 4ft. main—a size unparalleled in gas- 
making—will be 15,000 yards, or eight and a-half miles, 
Three miles more of main, with a diameter of 36in., will 
convey the requisite supply to the station at Westminster. 

When these works are in operation it is contemplated to 
discontinue making gas on the premises of the City of 
London Company at Blackfriars, and at the three stations 
of the Chartered Company in Brick-lane, Curtain-road, 
and Westminster, except that cannel gas will still be made 
at the Chartered Works in the Horseferry-road, Gas- 
holders involve no danger or annoyance, but gas factories 
are generally viewed with disfavour, and are only deprived 
of their disagreeable qualities in a crowded neighbour- 
hood by sacrificing the residual products. By the con- 
struction of these extensive works at Barking the manu- 
facture of gas in London will be largely reduced, while at 
the same time the residual products will be turned to the 
best account without giving any annoyance to the public. 
It is also to be observed that while we give the present 
magnitude of the works, the ground and the whole of the 
arrangements admit of an extension sufficient to meet any 
demand that London can possibly make in reference toasupply 
of gas. The entire cost of the undertaking is estimated at 
£600,000, and it is expected that all will be completed in 
time for the making of gas by the autumn of next year. 
The whole of the works have been designed by the engi- 
neer of the Chartered Company, Mr. F. J. Evans, M.I.C.E., 
and their construction has been entrusted to Messrs. J. 
Aird and Sons, the well-known contractors. It is only 
right to say that every care seems to be taken to secure 
the comfort and safety of the workmen, an immense and 
excellently arranged canteen house being one evidence of 
this already existing, while the plan of the retort-houses 
includes suitable provision for the benefit of the hands 
employed in gas-making, in the shape of dining-rooms, 
lavatories, and the like. Notwithstanding the large out- 
lay involved in the erection of this huge gas factory and 
its appliances, the economical advantages of the scheme 
are evident. In addition to the benefit always accruing 
from a concentration of works, there will in this case be 
the advantage of turning all the residual products to the 
best account. The facilities for using coal while fresh are 
also of great pecuniary value. Every available device for 
lessening the amount of manual labour is carefully intro- 
duced, including the charging and drawing of the retorts 
by machinery, &c. Altogether the plan has been nobly 
devised, and we trust will be carried out with entire 
success. The description thus given will afford our 
readers some idea of the scope and character of the enter- 
prise, and we expect in the course of a short period to 
make the subject still more explicit by means of drawings. 








ACCUMULATED POWER. 

THE advantages in economy and convenience which attend the 
use, for many purposes, of accumulated power, are by no means 
generally understood. By accumulated power we mean power 
which is generated continuously, to be used at intervals without 
any change in the application, such as occurs in the use of a 
hammer, where the accumulated power is used percussively. 
In this case there is such a sudden application of the accumulated 
power as to cause very marked differences in effect from the 
effect of thesame, were power applied in any other way ; in fact, it is 
well known that for certain purposes it is imperative to apply power 
percussively; but the purpose of the present article is to deal 
exclusively with the question of the periodic use of continuous 
power as affecting the economy and convenience of machines 
used for manufacturing purposes. Power may be accumulated 
in very various ways, but it is in the hydraulic accumulator that 
we find the most extensive and convenient application of the 
principle. To the application of hydraulic accumulation we shall 
therefore confine our attention, and, further, we must premise 
that direct applications of hydraulic power, as in the hydraulic 
jack, do not bear upon the question, as we have in all such cases 
a concentration of the power, it is true, but no accumulation. 

Five points have to be considered in relation to the subject in 
hand, namely—(1), The cost of generating the power ; (2), the 
loss by friction ; (3), the cost of the machinery ; (4), convenience 
of-application ; and (5), the cost of maintenance. 








The cost of generating the power should be taken as including 
all expenses incurred in the prime mover and the pumps and 
accumulator, as the power developed by the prime mover is, till 
transferred to the accumulators, of no more avail than if none 
existed. Very erroneous statements have been put forward as to 
the cost of pumping into accumulators, such statements being 
usually based on the duty performed by pumps working at lower 
pressures, such as are required for work of a totally different kind. 
The friction in pumps working at low pressures very much 
exceeds in proportion that of hydraulic pumps working at high 
pressures, and we shall be able to show that the percentage of 
friction rather diminishes than increases with the pressure, even 
at high pressures. Further, the amount of power accumulated 
will increase as the differences of the squares of the diameters of 
the plungers, but the friction of the plungers only increases as 
the first power of the differences of their diameters. On this 
ground, pumps of large diameter and short stroke seem most 
desirable, but the frequent opening and closing of the 
valves, and the greater strength of the framing and gear- 
ing required with such increase of diameter, must be weighed 
in practice, and a line drawn beyond which this theory 
must not be pushed. The increase of friction from the 
increased strength of gearing cannot be stated otherwise than 
by a reference to each particular case, but a little consideration 
will make it evident that this increase bears but a small propor- 
tion to the diminution of the friction on the plungers, because 
the speed of the moving parts is in the inverse ratio of the 
squares of the diameters of the plungers, while the increase of 
the frictional surface will be in the direct ratio of the diameters. 
It may be taken roughly that the increase of‘ friction in the 
gearing will be directly as the increase in the diameter of the 
plunger, and the diminution in the friction of the plunger in a 
like proportion. There is one other element of friction to be 
considered ere the power accumulated is available for use, 
namely, that due to the passage of the water through the pipes, 
forming the communication between the accumulator and the 
machines which use the power. This friction is but little 
increased by the length of such pipes, but is very seriously aug- 
mented by all indirect-passaged valves, sudden bends, and ail 
alterations of the form or area of passage. Of these and other 
kindred points we shall speak more fully in future articles when 
we come to discuss the designing and making of hydraulic appa- 
ratus. Having reviewed these preliminary points, we can now 
pass to the consideration of the great source of economy inci- 
dental to the use of accumulated power for intermittent work, 
such as punching, shearing, forging by dies, bending and straight- 
ening metals, hoisting, pressing and packing, and many other 
processes. The chief source of economy lies in the use of a far 
smaller prime mover than could otherwise be used, such prime 
mover working against a continuous and equal load, and there- 
fore, ceteris paribus, working economically. Fully to appreciate 
this advantage it is necessary to bear in mind that the saving in 
the size of the prime mover is in direct proportion as the inter- 
vals of rest of the machines exceed their intervals of 
work, and is at a maximum when the work is regularly 
intermittent, and of the shortest duration as compared with the 
intervening period. It naturally follows, therefore, that heavy 
work requiring some time for its intermediate handling and pre- 
pa ation, followed by the exertion of excessive pressure through 
a small range, offers the most economical field for accumulated 
power. As the intervals of rest grow shorter the economy 
diminishes, but not necessarily the convenience. To make our 
meaning plainer, let us take the case of shearing and punching 
plates, requiring, say, fifty-four seconds each to place in the 
tools, and the application of a power for six seconds equivalent 
to raising 500 tons through 1*2in. In round numbers, 34-horse 
power will be the power developed for six seconds. Now, sup- 
posing a water-wheel or steam engine to be the prime mover 
used, we should require one of 34-horse power continually at 
work, during only one-tenth of which time would it do any 
useful work; with an accumulator, on the other hand, one of 
3°4-horse power would do the work. It will be seen, therefore, 
that we save the power absolutely lost in driving the larger engine 
or wheel for nine-tenths of its time, the interest on its first cost, and 
the extra room it would require. In each case, to a small engine 
or other prime-mover, pumps of equally small size will be 
required, but the size of the accumulator depends on other data. 
By the following method the proportionate sizes of each part of 
the hydraulic apparatus may be fixed :—The work to be done in, 
say, one hour or one day, must be estimated; then a prime-mover 
must be fixed upon capable of doing this work per hour or per day, 
and, as before stated, the size of the prime‘mover will indicate the 
capacity of the pumps. The capacity of the accumulator must 
be arrived at by estimating the duration of the longest interval 
of rest, and then calculating the sizeof the accumulator to hold 
the full quantity pumped during that time. After the capacity 
of the accumulator has been arrived at, it will be necessary to 
determine what length of stroke shall be adopted. This will 
involve important practical considerations regarding the load to 
be carried, and its momentum in falling when water is drawn by 
the machines. The power remaining the same, the pressure per 
inch will exercise a considerable control as to the designing of 
the pumps and accumulator. We shall defer treating these 
points in detail, as our space will not, in the present article, 
admit of more than a general treatment. We now come to a 
very important point in the use of hydraulic machinery, namely, 
the cost of machines themselves and their size. _In the first 
place, we note that well-designed hydraulic, machinery, for, the 
various operations before mentioned .is, very simple, inits con 
structive details as compared with geared machinery, «is . also 
much smaller and lighter than other machinery of equivalent 
power, and exhibits a much lower percentage of friction. It is 
also a fact that as the power is increased these three advantages 
of simplicity, lightness, and small frictional coefficients become 
more and more marked as compared with other contrivances of 
corresponding power. Of course cost in machinery is consider- 
ably dependent on simplicity of parts, and it will be found that 
in all cases where hydraulic machines have been properly 
designed and made the first cost and the cost of maintenance 
have been small compared with other machinery of equal capacity. 
The chief item of expense in the maintenance of hydraulic 
machinery lies in the cost of renewing the cupped leathers; 
and from want of a little good brainwork in the design of the 
machine, the cost of putting in the latter is often far more than 
the cost of the leather itself—in fact, it is the writer’s experience 
that this is the rule rather than the exception. It is also very 
noticeable in most cases that the leathers do not have a fair 
chance of a long “life” by reason of the inferiority of the 
surface against which they work, arising from “specks” and 
deficiency of finish. It is very difficult, nay, even impossible, to 
get a perfectly clear surface on cast or wrought iron by ordinary 
tools and operations; but much may be done by the adoption of 
little practical “dodges,” of which we shall have occasion to 
speak hereafter. The consideration: of the ‘convenience of 
hydraulic machinery opens up a very wide and interesting field 
of applied mechanics; but~one rather. difficult to treat, of 
generally, as each individual case offers ome distinctive features 
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of. its own. Yet we can select certain salient features which 
may serve as mental standpoints from which to regard isolated 
cases which may arise in each branch of manufacture. In all 
cases where it is a necessary part of a process to have a machine 
to stand for accurate adjustment of the work, as in punching, 
shearing, &c., accumulated hydraulic power is very advantageous, 
as the tools can be brought close to the work and kept at any 
point quite steady till the adjustment is complete, when the 
blow can instantly be obtained. There is also the very great 
advantage that the pressure can be kept equally on the work, 
and will follow it wp self-acting, which other gearing will not do 
satisfactorily. There is one point of superiority in hydraulic 





pressure from an accumulator which in many operations is | 


eminently important, and which is equally characteristic of it, 
and that is, that if the “work” will not yield, there is not an 


In a recent impression we gave some particulars of experiments 
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increase of pressure, as in 0} 
such an increase of s 
many of our readers Have seen numerous cases, in machines | 
which possess momentum ,and have to pass a dead centre, of | 
ruinous fractures, due to some impediment which has got in and | 
tended to stop the machine. “In-such a case there is an instan- | 
taneous conversion of the visviva of the machine into a force | 
which often becomes disruptive. As an instance, the fractures | 
of screw-heading machines may be taken; nor are such instances | 
uncommon in ordinary shearing machines. There is no 
remedy for this difficulty other than to adjust the strength | 
of the machine so as to be capable of suddenly «absorbing 
the viswiva of its own moving parts. This, however, cannot | 
always be done. Hydraulic machines, on the other hand, require | 
only to be constructed capable of bearing the normal strain of | 


Mr. Dorsett has since supplied us with the following 


cases, and therefore no risk of | 
in as to break the machine. No doubt | become abnormal. In all cases where a large power is required 


the work, as such strain cannot, in the very nature of the case, 


to be put on a small area, hydraulic power offers great advan- 
tages, as small, accessible, and easily controllable tools of immense 
power can thus be obtained ; but in some cases peculiarities in 
the work modify these advantages so far as to preclude this suc- 
cessful application, as, for instance, where it is imperative to have 
a long traverse with very little work except at the end of the 
stroke. In such a case the great waste of power would preclude 
such an arrangement, except in cases where convenience was a 
paramount question and power of little value. It is in dealing 
successfully with such questions of suitability that the engineer 
can show his grasp of his profession, and on such fields do the 
masters of the craft meet and overthow the mere charlatans and 
men of a “ groove.” 





EXPERIMENTS ON PLATE HEATING BY LIQUID FUEL (DORSETT SYSTEM) AGAINST COAL MADE AT CHATHAM DOCKYARD. 
May. 


They are sutiiciently striking to claim the attention of our 


made at Chatham to test the value of liquid fuel in heating armour | tabular statement of the results obtained on the 26th of last | readers :— 
































No. of F ; lw ae State of | Time of Time of Time | Com- : 
eked Dimensions of No. of | Grate | Description . s ' } lighting or) A | A Quantity of | Remarks on state of plate when 
experi- ASE es : Dimensions of plate. | furnace when | ; | drawing | employed | bustible : | 
oy | furnace, grates. |surface.| of plate. I | outta. pois a in eles | oar ditto. taken out. 
| | 7 | | 
| | ‘.-, | 
L | 27ft. x Sft. x 2ft. high, | None, |7 holes,| Armour. 7ft. 3in. x 3ft. Gin. x Gin.| Cold furnace | 8.30 a.m. /10,30 a.m. 2 0 | Creosote | In heating | White hot considered more than 
jin. dia. land cold plate.' | | oil, the three sufficient for bending purposes, and 
| plates, Nos. | very evenly heated. 

2 | - es “ P= as “ Oft.4iin. x 3ft. din. x Gin.) Hot from the 10.55 a.m.| 12.5 p.m. 110 | as 1, 2, and 3, White hot considered a good bending 
| | preceding. | | 67 gallons, heat. 

3 ” ” ” ” ” Keel. 10ft. 10in, x 3ft.x1jin.| —,, » | 20pm. | 2.16 p.m. 0 16 ro weighing Very white; flattened when laid 
| | | | 703 1b. | down by its own weight. 

4 | 21ft, x 5ft. x 2ft. Gin. 2 16ft. Armour. Same as in Experiment) Cold furnace | 8.0a.m, 12.50 p.m.| 450 | Hartley 19 cwt. About two-thirds of this plate were 
No. 1. jand cold plate.| (main coal. | at an annealing heat; the part next 
| | | the grate only was sufficiently hot 
| | | for bending. 

mT ” ” ” 2 » Keel. Sameas in Experiment) Hot from the | 1.50 p.m. | 2.51 p.m. 1 0 a 3cwt. | Two-thirds nearly white hot, while 
| P No 3. | preceding. | | | | the other part could not be flat- 

} | tened by hammering. 
6 17ft. x 5ft. x 2ft. high. 3 19ft. Armour. Same asin Experiments) Cold farnace | 8.30 a.m. | 1.5 p.m. 435 | is 19 ewt. | This plate better heated than in 
Nos, 1 and 4. and cold plate. } | Experiment No. 4, but still un- 
| evenly heated, and not sufficiently 
= | | | | hot for bending. 
Go} 4 ” ” 3 ” “ Same as in Experiment) Hot from the | 1.25 p.m. | 4.15 p.m.| 250 | - 12 cwt. Altogether insufficient; an annealing 
No, 2. | preceding. | | } heat only, and that very unequal. 


LOCOMOTIVE PERFORMANCE. 


THE locomotives at work upon the railways of Great Britain and 
Treland at the close of 1867 numbered 8619, as compared with 8125 at 
the close of 1866, showing an increase during 1867 of 494. To this 
increase the various divisions of the United Kingdom made the 
following contributions :—England and Wales, 421; Scotland, 60; 
and Ireland, 13. The general total of 8619 was made up thus :— 
England and Wales, 6980; Scotland, 1176; and Ireland, 463. As 
the wear and tear of the 8125 locomotives ut work upon 
British home railways at the close of 1866 may be estimited 
at 5 per cent. per annuum, it follows that the work of locomotive 
constiuction for the railways of the home empire proceeded in 1867 
at the rate, as nearly as possible, of 900 perannum. The cost of 
the locomotive power (including stationary engines) employed in 
1867 upon the railways of Great Britain and Ireland amounted for 
the year to £5,477,225, as compared with £5,253, 843 in 1866, show- 
ing an increase in 1867 of £223,480. To this increase England and 
Wales contributed £217,070, aud Ireland £14 568, while in Scotland 
there was no increase, but a decrease of £8258. The general total 
of £5,477,223 forming the cost of locomotive power in the United 
Kingdom in 1867, was made up thus:—England and Wales, 
£4 620,641 ; Scotland, £578,937; and Ireland, £277,645. The 
ratio of the locomotive expenses to the whole working expenses 
stood in England and Wales, in 1867, at 27°56 per cent., as com- 
pared with 27 70 per cent. in 1866; in Scotland, at 27°54 per cent. 
as compared with 29°17 per cent. in 1866; in Ireland at 28°27 per cent. 
as compared with 29 10 per cent. in 1866, giving an average for the 
whole kingdom of 27°59 per cent., as compared with 27°93 per cent. in 
1866, The average cost of each locomotive for fuel, wages, repairs, 
&c., in 1867, was £635, as compared with £646 in 1866. Some de- 
duction ought to be made for expenses of stationary engines included 
in the returns under the general head of ‘‘locomotive power;” but 
these expenses were not very material, and as they were common 
to both the years under comparison we may take it as an established 
fact that the cost of working and maintaining the locomotives of 
British home railways was reduced last year to the extent of about 
£10 per engine. If some deduction should be made from the £635 
set down as the average cost of working and maintaining each 
engine in 1867 in consequence of the inclusion of the cost of sta- 
tionary engines in the general total given for locomotive power, on 
the other hand it must be borne in mind that almost every railway 
company has a few engines past service, or out of work, but which 
still remain unbroken up. All these circumstances and considera- 
tions being common, however, to both years, the calculations which 
we have made do not seem to be without a tangible reliable value. 

As regards the work done by locomotives employed on British 
railways in 1867, we may note that the aggregate distance tra- 
versed by trains in that year on the railways of the United King- 
dom was 148,542,827 miles, as compared with 142,807,853 miles in 
1867, showing an increase last year of 5,734,974 miles. To this 
increase the various divisions of the United Kingdom made the 
following contributions :—England and Wales, 4,750,787 miles; 
Scotland, 971,644 miles; and Ireland, 12,543 miles. The general 
total of 148,542,827 miles was made up thus:—England and 
Wales, 122,063,941 miles; Scotland, 18,652,223 miles; and Ireland, 
7,826,663 wiles, The average distance run by each engine— basing 
the calculation on the actual amount of profitable work done, and 
taking no account of shunting, light engine trips, &c. &c.—in 





1867, was thus 17,234 miles, while in 1866 the corresponding | 


average was 17,570 miles. This diminution in the average train 
mileage accomplished by each engine at once explains the diminu- 
tion observable in the average cost of working and maintenance. 
It is noticeable that of the 5,734,974 additional train miles run in 
1867, as compared with 1866, 1,503,053 miles referred to passenger 
trains, and 4,231,921 miles to goods trains; this would seem to 
show—having regard to the 393 additional miles of railway 
opened in 1867 in the United Kingdom—that railway managers 
have been enforcing greater care and economy in the running of 
tiains 

The following British railway companies owned more than 
100 locomotives each at the close of 1867:—Great Eastern, 380; 
Great Northern, 468; Great Western, 842; Lancashire and York- 


shire, 455; London and North-Western, 1443; London and South- | 


Western, 259; London, Brighton, and South Coast, 252; London, 
Chatham, and Dover, 111; Manchester, Sheffield, and Liucolu- 
shire, 264; Midland, 623; North-Eastern, 851; South-Eastern, 
243; Caledonian, 515; Glasgow and South-Western, 168; North 
British, 377; and Great Southern and Western (Ireland), 116. 
The aggregate distance run by the trains of each of these sixteen 
companies in 1867 was as follows:—Great Eastern, 7,124,964 miles, 
giving an average of 18,749 miles per engine; Great Northern, 
9,115,204 miles, giving an average of 19,477 miles per engine; 
Great Western, 14,157,224 miles, giving an average of 16,814 miles 
per engine; Lancashire and Yorkshire, 8,227,128 miles, giving an 
average of 18 OSL miles per engine; London and North-Western, 
222.9542 miles, giving an average of 15,433 miles per engine; 





4,328,676 miles, giving an average of 17,177 miles per engine; 
London, Chatham, and Dover, 2,034,145 miles, giving an average 
of 18,325 miles per engine; Manchester, Sheffield, and Lincoln- 
shire, 4,535,479 miles, giving an average of 16,422 miles per engine; 
Midland, 13,084,287 miles, giving an average of 21,002 miles per 
engine; North-Eastern, 15,548,099 miles, giving an average of 
18,270 miles per engine; South-Eastern, 3,864 300 miles, giving an 
average of 15,902 miles per engine; Caledonian, 7,713,047 
miles, giving an average of 14,976 miles per engine; 
Glasgow and South Western, 2,863,959 miles, giving an average of 
17,047 miles per engine; North British, 6,209,568 miles, giving 
an average of 16,471 miles per engine; and Great Southern 
and Western (Ireland), 1,852,157 miles, giving an average of 15,967 
miles per engine. The highest of these averages (21,002 miles per 
engine) was thus attained by the Midland, while the lowest aver- 
age (14,976 miles per engine) is observed in the case of the 
Caledonian, The mileage assigned to the Manchester, Sheffield, 
and Lincolnshire, included also that of the Cheshire lines, the 
Manchester, South Junction, and Altrincham, the Oldham, Ashton- 
under-Lyne, and Guide Bridge, and the Trent, Ancholme, and 
Grimsby, for which the Manchester, Sheffield, and Lincolnshire 
provided engine power. Some little addition should be made 
to the average assigned to the London and North-Western, as 
some of its engines were employed in 1867 upon the Cockermouth, 
Keswick, and Penrith, and the Preston and Wyre—in the working 
of the last mentioned line the Lancashire and Yorkshire also par- 
ticipated. The London and South-Western provided some 
of the rolling-stock at work upon the North and South-Western 
Junction. The different configuration of each system also exerted, 
of course, a considerable influence upon the average amount of 
profitable work obtained from each engine. 








HISTORY OF THE IRON AND COAL TRADE OF 
SOUTH WALES, 
HIRWAIN. 
THERE are records extant, and tradition, states a gentleman in- | 
timately connected with the South Wales iron trade, which suggest 
that as early as 1666 there was an iron furnace of some slight | 
description at Hirwain, and others in the district at a little earlier | 
date, all excessively primitive and very small. Proofs of these 
ancient ironworks occasionally came to light in the form of heaps of | 
iron such as accumulate at the bottom of a blast furnace, sur- 
rounded with indications showing that at some time or other 
smelting processes had been carried on. At a place called Cae-suse, 
a corruption of Lewis, there are remains said to date even from 
1663. Near Hirwain was opened the first level in these parts entered 
by a horse, and known as the Brig level. The very name is 
suggestive of a primitive time and people. Baear, who started 
Cyfarthfa, appears also to have founded some small iron esta- 
blishments at Hirwain. ‘This is a small place, we must state, on 
the Swansea road, but famous in Welsh history as the district 
where the fortunes of the last Lord of Morganwg fell before the 
whirlwind of Norman horse and blade. Afterwardsthe works were 
re-started by Mr. Overton (father of the worthy coroner of the 
northern district of South Wales), and by Bowser and others. This 
Bowser came from Carmarthenshire, and elected as his manager 
one Thomas Treharne, whose journey to Cyfarthfa, which for a 
time was worked by Bowser, but soon resigned to more enterpris- 
ing and much more successful men—savours. more of an eastern 
expedition than a sober journey in the wilds of Wales. They had 
thirty horses and mules, on which, in every conceivable position, 
the household gods, including the children, were perched securely; 
and thus laden the caravan slowly made its way’ to the scene of 
future labour, attracting all the quaint old farmers on the hills to 
watch their course. Weare told in the history of Merthyr that | 
Bowser did not thrive at Cyfarthfa, but went down the hill so 
rapidly that he had to apply to Trebarne for help. The accom- 
modating manager had saved £100, and this was leut, and, like the | 
rest, took wing and fled. Treharne is stated to have returned home 
one day from the works, and, taking an immense pinch of snuff, | 
exclaimed, ** It’s all up with us. The bailiffs are in the works from | 
London!” There was nothing to be done bu .o get the mules 
ready again and go back into Carmarthenshire, and to his old work 
in an iron factory. He was little the worse apparently for the trip, 
but his mind was soured, and whenever he thought of Bowser the | 
hammer would come down with a whack that startled everybody | 
near. Mentally that whack was intended for Bowser’s head, in 
payment for the hundred pounds. One day, just as a Bowser | 
whack had been given to the anvil, Treharne was himself startled | 
by a voice calling out ‘*Tom.” He looked around. There was | 
Bowser, not going to put his head down, but to pull some money up | 
| 
} 





froma well-filled pocket. Heigho! what merriment then. Out 
came the mules again, and with more living gods than ever they 
made a fina! warch to the old iron quarters, their troubles gone for 
ever, Mr. Overton’s speculation at Hirwain, in connection with 


the works for many years. The common notion amongst the iron 
merchants of England is that Welsh speculation always paid : 
Bacon, Crawshay, Guest, Hill, and Alderman Thompson are cited 
as proofs ; but, in the iron trade as in every other trade, for one’ 
who thrives a dozen fail, and Mr. Overton was one of the dozen. 
Still, like the jovial English gentleman he was, he kept up a good 
status to the end. He had iis pack of hounds; was the Squire 
Bountiful of the neighbourhood ; and, in the exciting era of Napo- 
leonic ambition, started a volunteer corps, of which he became 
captain; but the only exploit on record performed by the corps was 
to destroy one of the eyes of a little girl by a random discharge of 
shot. 

Mr. Morgan, of this corps, was no other than the late Archdeacon 
D——, who managed very successfully to combine his clerical and 
military duties. 

Adescendantof oneof the Hirwain ironmasters has related to us a 
characteristic anecdote of this member of the church militant, who 
would haveshoneasaCromwelliantrooper. One Sunday morning the 
volunteers marched to his residence, and drew up in rank and file 
before the house. Instantly the black coat was thrown off an: the 
red assumed, and putting himself at the head he marched to 
church, and there transforming himself with his surplice into a 
very cosy-looking parson, he went through the ceremonies. At the 
close, eager to do his duty, for he was passionately fond of volun- 


teering, the gown was quickly discarded, and he hurried out of the 


church to take command, shouting out like a Hector, ‘* Fall in and 
be d——d to you.” 

He once paid the ceremonial visit to a friend in Breconshire, who 
had married an exceedingly handsome and very porsly lady. “ By 
George,” said he, in congratulating his friend, ‘‘an uncommonly 
fine woman—I should like a quarter !” 

Those early years of our old ironmasters and their associates 
were marked by a homeliness of life and expression long since dis- 
carded. The feelings and sentiments remain, but are discreetly 
hidden beneath an outward suavity and graceful compliment. 
The old gentleman meant no harm, and his *‘ wit” only made his 
listeners merry. 

After sinking a large sum of money Hirwain works were finally 
resigned by Mr. Overton and his partners, and becoming the property 
first of Richard and afterwards of William Crawshay, were con- 
ducted up to the margin of modern times by one of his sons, Mr, 
Francis Crawshay, by whom they were carried on for many years, 
Four blast furnaces and a large coal-field represented the works in 
the fullest state of development. From causes which did not 
transpire to the public, they were stopped by Mr. Crawshay, and 
remained idle for some years. Then Mr. J. C. Hinde, of the On- 
llwyn Works, took them in hand, but there was a malignant star 
seemingly destined to cast a baleful gleam over this unfortunate 
establishment, for he too, after a brief essay, gave it up, and sold 
the works to a limited company, at thehead of whom is Mr. Handel 
Cossham. By this company they are still conducted, but with so 
little vigour that we should be inclined to accept the rumour of 
their being. in the market as true. The fine coal-field has been 
worked to a considerable extent, and even when the furnaces were 
idle a good deal of business was done with the black diamonds, 
This coal-field, the excellently-planned works on the side of the 
main-line which afford first-rate means and facilities for a connec- 
tion with any part of the kingdom, give Hirwain Works a favour- 
able prospect should the iron trade improve. There is no reason 
that they should always remain under the cloud. Possibly, like 
the life of an individual, which at the dawn or at the sunset rarely 
fails to be attended with some degree of prosperity, the time for 
Hirwain is to come. Jovial then would be the flash of its furnace 
fires, and the long halting growth of the village would make up for 
lost time, and march with its rows of cottages and lines of streets 
to join its flourishing neighbour, Aberdare. 


SeLr-Lockine Sarety Lamp.—In a letter to Scientitic Opinion 
Mr. 8. P. Bidder, jun., describes a new lock for miners’ lamps, which 
he says is about to be largely applied. After the lamp is trimmed 
the bottom is screwed on, and a pin with a steel spring underneath 
flies up into the upper rim, and so prevents the bottom from bei 
unscrewed until an electro-magnet be applied to the outside, an 
the steel armature which is immersed in the oil is brought down 
on the bottom of the lamp. The joint of the lamp may be a bayonet 
joint, and a half turn will be sufficient to lock the lamp. 
With regard to the locking arrangement in the oil-cistern, it may 
be variously modified ; a lever may be used with advantage, as 
then half the present battery power would be sufficient to work it. 
All the existing lamps could be altered at a small cost to work on 
this principle. The battery is an ordinary six-cell carbon battery, 
with plates 7 < 6, charged with sulphuric acid and water. The 
cost of maintenance of this battery would not exceed £1 5s. per 
annum. No ordinary magnet that could be carried about would 
be of sufficient power to open this lamp. The lamps could be 
opened at the rate of 300 an hourif required. The electro-magnet 


Lov don and South-Western, 5,342,757 miles, giving an average of | others, was not the most lucrative undertaking of his life; he went | is wound round with No. 18 covered copper wire, and is arranged 


20,628 miles per engine; London, Brighton, and South Coast, | there in 1805, and lost a great deal of money 


resolutely kept 


under a brass ring let into the lamp table. 
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BRINSMEADS IMPROVED PIANOFORTE ACTION. 


THE improvements in piano, 
forte actions, illustrated in the 
accompanying engraving, and in- 
vented by Mr. John Brinsmead, 
of 4, Wigmore-street, Cavendish- 
square, possess the following ad- 


vantages :-- 
1. The hammer being held 
firmly by the check after it has 


struck the blow on the string 
allows the string to vibrate 
freely, producing a purer and 
more sustained tone, and as there 
is no tremulous recoil of the 
hammer, which so quickly wears 
out the action and impedes the 
tone by touching the string a 
second time, greater power. 

2. When this has been even 
partially attained previously the 
repetition has been sacrificed, as 
it was necessary when the hammer 
was held ‘‘in check” to raise 





the finger completely off the key, 
allowing it to rise to a level with 
the others, before the action was 
completely re-instated and ready 
for a second blow. In this action, 
however, a repetition of the note 
can be obtained even when the 
key is pressed down to within an 
eighth of an inch of its utmost 
limit. 

3. The top of the ‘‘ hopper” 
being dn By allows it to 
“escape” freely, and assists the 
readjustment of the action. 

4. This also obviates the neces- 
sity of having a space between 
the hopper and hammer, which, 
pea striking against the 
leather on the butt of the 
hammer, in a very short time 

















produces that “‘rattling” which 
is so disagreeable to a 
players; this action, having no 
space between the hopper and hammer, simply presses against 
the butt, and, having no sharp oorners to scrape against it, the 
friction is reduced to a minimum, the blow is rendered direct and 
uniform, and intermediate percussion between the finger on the 
key and the blow of the hammer on the string is entirely avoided, 
whilst the almost entire absence of friction of working surfaces 
ensures good wear even with the hardest work. 

5. The spring is at one end fastened into the bottom of the 
hopper, and at the top (the hook end) is held by a silk loop which 
passes through a slot in the top of hopper, when it is attached to 
the under part of the hammer butt; its peculiar position, with 
the aid of the bevel, causes the hammer and hopper to be drawn 
into their respective positions, serving all the purposes that three, 
sometimes four, springs are often used for. This renders the use of 
such a complication of pieces and centres quite unnecssary. 

6. The stroke of the hammer on the string is so direct from the key, 
and the escapement so instantaneous, that a fir more powerful 
blow (and consequently greater volume and richness of tone) is 
produced than in the ordinary piano. It is impossible for the 
hammer to remain against the string and stop the tone after the 
blow has been struck (termed blocking), as the button against 
which the arm at the bottom of the hopper presses forces the 
striker quite clear of the hammer butt. is is an important im- 
provement, as the ordinary action has many hinges and coverings 
of vellum, cloth, and leather, which attract any moisture, and in a 
damp room soon becomes so stiff and swollen as to render it quite 
impossible to play upon the piano, at all events with any degree 
of pleasure. 

7. The touch does not increase in weight as the key is pressed 
down, there being no space between the hopper and hammer, nor 
is there the usual flimsiness of touch cause > the lightness, until 
the key is pressed down a short distance, when the whole weight 
of the action is felt suddenly, thus destroying all that delicacy of 
touch which is so essential for producing light and shade in piano- 
forte playing. In this action the blow is so certain and easily 








regulated in playing that the greatest delicacy or utmost power 
and brilliancy can immediately be produced without the practice 
and effort that has hitherto been absolutely necessary. The 
absence of complication in springs and Fx of mechanism 
causes the touch to be extremely light, and gives it an elasticity 
that lends a new charm to it as well as giving it a firm, equal 
pressure. It can be regulated to any degree of lightness, and still 
retains its firm elastic resistance to the finger without tiring the 
player. The action is so arranged that in case of accident to any 
portion of it, that piece can be removed immediately, and repaired 
simply by turning two screws, and no other part need be dis- 
turbed. 

8. The extreme simplicity of the mechanism, combined with 
the absence of friction, insures this action keeping in order, and 
wearing far longer than the ordinary one. Before patenting, a 
piano with these improvements was for some months subjected to 
most severely hard work, and not the slightest impression was 
made upon it. 

9. The spring and ee act so quickly that even after the 
heaviest blow, when the check holds the hammer with full force, 
at the slightest movement of the finger the hammer, instead of 
falling back to the“‘rest,”is drawn by the spring and loop towards the 
string, the bevel on the hopper acting as a wedge, thus completely 
reinstating the action, which is at once ready for a second blow. 

10. Immediately the finger is removed from the keyboard the 
string is silenced, the damper acts so quickly and effectually. 

11. The action cannot possibly miss a blow; even in the softest 
and most rapid passages it immediately answers to the touch, ex- 
pressing at once the ideas the player wishes to express in music. 

The details of the arrangement will be readily understood. 
Fig. 1 shows the Brinsmead action applied to a cottage and Fig. 2 
to a grand piano. 

In our engraving 1 is the slipper; 2, the check; 3, the escape- 
ment arm from the hopper, which presses against the bottom to 
form the escapement; 4, is the damper. 








THE CITADEL WEDGED-BOLT ORBICULAR PADLOCK. 


HODGSON’S PATENT. 


In the accompanying engraving we illustrate a very 
ingenious padlock, the principle of which is applicable 
to other forms of lock, the invention of Mr. Hodgson, 
of Woiverhampton. The action of this lock when 
unlocking is as follows:—The key first elevates the 
levers or tumblers C to their proper height for the 
stump F on the secondary bolt to pass forward into 
the true gatings E, E. It then shoots the bolt suffi- 
ciently far forward to disengage the teeth of the 
wedge A from those of the bolt. This additional 
outward movement of the bolt is effected by the 
action of the key upon the outer incline in the 
secondary bolt before it has entered sufficiently 
far into the talon D of the bolt to move it back- 
wards. The key, continuing its rotation, then elevates 
the wedge-lever A sufficiently to bring the block or 
wedge A opposite to the slot B in the bolt, and then 
withdraws the secondary bolt in the usual way; and 
when it meets the talon of the orbicular bolt rotates it 
until it arrives at the keyhole. 

The key, on entering the lock to lockit, firstactson the 
talon of the orbicular bolt 3, 4, and shoots it sufficiently 
far round as may be convenient; and then, by reason 
of the eccentricity of the drill-pin, i.¢., the pin on 
which the the key rotates, it arranges the levers and 
shoots the secondary bolt 1 into the orbicular one, and 
that in the usual manner. But so soon asthe rear end 
of the slot B in the bolt has cleared the block or wedge 
A the latter is forced downwards by its spring bringin, 
the wedge A opposite the solid portion of the al 
of the bolt aul eliectiniie preventing it from being 
forced back. In order that the inclined teeth on the 
rear end of the bolt may become engaged or interlocked 
with those in the wedge or block A it is necessary that 
the bolt should be moved back slightly before the key is 
withdrawn. This backward motion is accomplished b 
means of a projection on the curtain G revolving wit 
the key, such projection coming in contact with the 
inner incline on the bolt before the key arrives at the 
position for enabling it to be withdrawn from the lock. In the 
engraving the — or collar on the curtain G has just left 
the incline and completed the action of locking. The bolt and 
wedge are thus interlocked together, and no lifting of the wedge 
can be effected until the bolt has been disengaged from it or moved 
outwards slightly, as previously described. The following advan- 
tages are claimed for this lock by the inventor :—It is absolutely 
secure against violence, the bolt, when locked, being fixed in its 
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position by the wedge A, which descends behind it, thereby so 
completely wedging it that no violence can force back the bolt 
or remove the wedge, and until this is done it is obviously impos- 
sible to open the lock. No other lock has this feature of a wedged 
bolt with entire security against force. It is absolutely secure 

ainst fraud, for, combining by its multifarious action two com- 
plete locks in one, it is double-locked by one turn of the key, 
which alone can remove and correctly adjust the wedge. Withall 


these advantages the construction and action of this lock are of 
the simplest character, and therefore it is not liable to get out of 
— and it can be applied to every purpose for which a lock is 
used, 

The special advantages of the orbicular padlock are the entire 
covering up of the orbicular bolt or shackle, which in all other 
padlocks is freely exposed, and only fastened to the lock by a 
riveted pin. : 


ON A CONTINUOUS INDICATOR. 
By Mr. ARTHUR RicG, CHESTER. 

THERE have been several contrivances made for obtaining con 
tinuous indicator diagrams from steam engines, so as to notify the 
appearance of either periodic or occasional variations in the load, 
but none have been brought into that practical use which the im- 
portance of the subject seems to suggest, and engineers are com- 
pelled to adopt the system of frequent indication to ascertain 
changes which would be much more surely pointed out by self- 
recording mechanism. 

A continuous indicator, which is compact and easily applied, has 
been contrived and successfully used by the writer of this ‘paper, 
and the diagram given below is one of its producti This indicat 
was made for a particular engine, and the necessity for it arose in 
consequence of the astonishing difference between the ordinary 
indicator diagrams. It become, therefore, important to know the 
average power consumed and the extent of the variations, The 
engine in question was used for grinding purposes, and the stones 
fed by hand. It was a condensing beam engine of about 40-horse 
power nominal, and the speed was very regular, the governor 
acting upon a common throttle valve, 
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The portion of the indicator which showed the pressure and 
vacuum was made exactly like those in common use, and its pencil 
rested upon a continuous web of paper which moved very slowly 
round by the action of the mechanism ; thus, when the tap com- 
municating with the engine cylinder was closed, the pencil would 
mark the atmospheric line. This tap was arranged to open during 
three strokes and remain closed for 100 or 1000, or any other pre- 
determined number of strokes ; consequently the diagrams pro- 
duced by the apparatus are a succession of short strokes represent- 
ing the atmospheric line, and corresponding vertical lines showing 
the highest pressure of steam and the lowest vacuum. By marking 
upon the card the times of commencing and closing a series of these 
lines it is clear that the number of revolutions in the interval will 
be accurately recorded by the length of the atmospheric line, or 
the spaces into which it is divided. If it be required to know the 
exact horse-power at any time an ordinary indicator di 
whose steam line and vacuum correspond, will enable this. caleu- 
lation to be made in the usual manner. 








The diagram given above represents twenty-four hours’ continuous 
work of the engine previously mentioned ; and as the indicator was 
intentionally arranged to give amark at the number of strokes corres 
ponding with an hour, there are twenty-four spaces, The thick vertical 
and horizontal atmospheric lines only are made by the indicator 
pencil, but the pure vacuum line, scale, and dotted steam and 
vacuum lines are inserted to facilitate the examination of the 
diagram. Beginning at four p.m., the vacuum stands at 9} lb., 
loses somewhat at five o’clock, and recovers itself at six o’clock, 
remains constant for two hours, but is very defective at-nine p.m, 
and again at midnight. The variations both in steam pressure and 
vacuum are most readily followed, and even the minuter changes 
are recorded as faithfully as those of _— importance, as for 
example, the ual improvement in the vacuum from one, a.m. 
to nine a.m., its succeeding diminution and improvement to four 

.m., where it stands at almost the same point as on the previous 
ay at the same hour, 

The indicator is locked up in a box, and cannot be altered nor 
the time of its record be known without opening the lid. As this 
interval is regulated by the strokes of the engine, and not by any 
special hour, it is evident that sufficient uncertainty is secured to 
render these occasional diagrams a fair record ; and an average of 
several of them may be considered exact. It is not, however, 
generally the purpose of these continuous indicators to record 
accurately every stroke so much as to point out when the general 
working cf an engine undergoes a change, and in what the change 
consists. Further investigations can then be easily carried out by 


| the ordinary indicator, and a permanent record is always available 
' for reference. 


Although this continuous indicator has been de- 
signed and used for a special engine, and that one where the varia- 
tions are more than ordinarily great, yet there must be very many 
cases where the information which it affords would be of great 
value, and there is reason to expect that this machine might be 


‘ found very generally useful. 
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PATENT HIGH-PRESSURE BOILER. 


BY MESSRS. HORTON 


VERTICAL SECTION 
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Our engravings show vertical and longitudinal sections of a 

tent high-pressure steam boiler by Messrs. Horton and Son, 
Southwark, London ; also showing the arrangement of the brick 
flues. The aim of Messrs. Horton and Son has been to make a 
boiler that should combine safety, economy in consumption of 
fuel, and also economy of space, and at the same time be perfectly 
free from any complication in the furnace or other parts. Messrs. 
Horton and Son have had several of these boilers in use at different 
places in the London district for a considerable time, and the 
results, as obtained from the firms who have them, are exceedingly 


The lower boiler is simply a plain Cornish boiler, with either 
one or two furnaces. The upper boiler isa plain cylindrical boiler, 
with tubes from end to end, ample room being left between the 
tubes for cleaning. 





Messrs. Horton and Son also make the upper 


| boiler with tubes of a large diameter, say, 12in. or more, if pre- 
ferred. For shipment it appears to us these boilers will be found 
very suitable, as they may be taken apart and sent separately, and 
be made so that they could be easily connected together. Nor is 
there any reason to fear that as regards repairs they will not do in 
places where skilled labour cannot be had, as they are free from 
all complications. We should not hesitate to send them abroad. 

The lower boiler being quite full of water, collapse of flue would 
be almost an impossibility. The setting is very similar to that of 
an ordinary Cornish boiler. The boilers are very short, the length 
of one of 50-horse power being only about 12ft., which is a great 
advantage, as height can generally be given, whereas length fre- 
quently cannot, especially in London. They’are also arranged for 
high-pressure marine boilers, No trouble is experienced from 
priming, small connecting tubes being avoided. 











RECENT ROYAL INSTITUTION LECTURES. 
May 28TH.—DISCOVERIES IN SOLAR Puysics. 

Mr. J. Norman Lockyer, F.R.S., gave on the above date one 
of the best Friday evening lectures of the session, in the presence 
of a large audience. The subject of the lecture was ‘‘ Recent Dis- 
coveries in Solar Physics made by means of the Spectroscope.” 

Mr. Lockyer began by saying that in 1865 discussion arose asto 
the nature of the spots onthe sun; Messrs.. Balfour Stewart, De 
La Rue, and Loewy expressing the opinion that the spots were 
probably caused by the downrush of a comparatively cool absorbing 
atmosphere, whilst M. Faye, and other leading French philosophers, 
held that a sun-spot was a hole in the photosphere. To settle this 


question, the lecturer, on March 4th, 1866, attached a spectroscope | 
to his telescope and examined the feeble light from the sun-spot | 


therewith. He then saw abundant evidence of absorption, but not 
the bright lines which would be given by radiation, thereby 
ascertaining that the English idea was the right one. 

The successful results of this application of the spectroscope 
led to the question whether the instrument would not answer other 

uestions relating to the sun. It was thought to be highly probable 
that the red prominences seen during total eclipses were huge 
montains of flaming gas. From 1866 till last year, while 
astronomers in India were viewing the red prominences with any 
eclipse, Mr. Lockyer tried to see them in England without an 
eclipse, and he at last succeeded by means of a spectroscope 
giving very great dispersion, by the interposition of a very large 
number of prisms. The continuous spectrum given by the light 
near the limb of the sun was thus spread out till it became 
very feeble, but as gases give a spectrum of bright lines the 
light from the prominences was very slightly enfeebled. In this 
way the difficulty of getting rid of the overpowering light near the 
limb of the sun, without losing the light from the prominences, 
was overcome. It became known that Dr. Janssen had made the 
same discovery in India at the same time that Mr. Lockyer solved 
the problem in England, as already described in these columns. 

When examining the prominences in this way two of the known 
bright lines of hydrogen, C and F, are seen without difficulty. A 
third line of hydrogen can only be seen in the spectra of the promi- 
nences when the weather is unusually fine, and then but faintly. 
A brilliant yellow line is also seen, corresponding with no dark 
line in the solar spectrum. The position of this line is shown in 
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Fig. 44, and its origin is at present a mystery, but Professor 
Frankland and Mr. Lockyer are trying to find out the cause of its 
presence. Two hydrogen lines in the violet are also visible by 
this method of examination. In looking through the instrument 
at the limb of the sun and the adjacent solar atmosphere two 
spectra are seen, the one the solar spectrum, the other consist- 
ing of bright lines from the gaseous prominences. The higher 
the prominences, of course, the longer are the bright lines. 

Soon after Mr. Lockyer received his perfected apparatus from 
Mr. Browning, the optician. He discovered that all round the sun, 
outside the Eetenpiame, there is a sea of flaming gas, principally 
hydrogen, about 5000 miles high. The prominences are merely 
waves or storms of this sea. This gaseous atmosphere has since 
received the name of the ‘‘ chromosphere.” 

The next fact discovered was that the F line of hydrogen took 
the form of an arrow head, the Fraunhofer line of the continuous 
qpectram forming the shaft of the arrow. It was broad close to 

e sun’s edge, and tapered off toa fine point. This appearance, 
which was not seen in the other lines, is shown in Fig. 45. After 
& great many experiments, the conditions of which Mr. Lockyer 





did not describe in his lecture, he and Dr. Frankland came to the 
conclusion that this widening out of the F line is due to pressure, 
so that the thickening of the line is a measure of pressure of the 
atmosphere of the sun at different elevations. 
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Having determined that the phenomena presented by the F line 
were phenomena depending upon and indicating varying pressures, 
they were in a position to determine the atmospheric pressure 
operating in a prominence, in which the red and green lines are 
nearly of equal width, and in the chromosphere, through which 


the green line gradually expands as the sun is approached, With 
regard to the higher prominences, they had ample evidence that 
the gaseous medium of which they are composed exists in a condi- 
tion of excessive tenuity, and that at the lower surface of the 
chromosphere itself the pressure is very far below the pressure of 
the earth’s atmosphere. The bulbous appearance of ,the F line 


observed at times may be taken to indicate violent convection 
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currents or local generations of heat, the condition of the chromo- 
sphere being doubtless one of the most intense action. 

The atmosphere of the upper parts of the prominences being of 
such extreme tenuity, it is improbable that the sun has much 
atmosphere above their summits. In such case, the “‘ corona” 
seen during total eclipses is not due to the atmosphere of the sun. 
The ‘‘ cool absorbing atmosphere,” believed to cause spots on the 
sun, has thus very little height. 


D 
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riddled by convection currents, and where these are most power- 
fully at work the upper layers of the photosphere are injected into 
the chromosphere. Thus the lines due to the vapours of sodium, 
magnesium, barium, and iron may sometimes be seen in the 
spectrum of the chromosphere, appearing there as short and very 
thin lines, generally much thinner than the black lines due to 
| their absorption in the solar spectrum. 

Mr. Lockyer said that “hearing from Mr. De la Rue, on Feb- 
ruary 27th, 1869, that Mr. Huggins had succeeded in anticipating 
me by using absorbing media and a wide slit (the description for- 
warded to me is short and vague), it immediately struck me, as 
possibly it has struck Mr. Huggins, that the wide slit is quite 
sufficient without any absorptive media; and dwing the last few 
days I have been perfectly enchanted by the sight which my spec- 
troscope has revealed tome. The solar atmospheric spectra being 
| and the image of the wide slit alone being visible, the 
| telescope or slit is moved slowly, and the strange shadow-forms 

flit past. Here one is reminded by the fleecy, infinitely delicate 
cloud-films, of an English hedgerow with luxuriant elms; here of 
a densely intertwined tropical forest, the intimately interwoven 
branches threading in all directions, the prominences generally ex- 
| Panding as they mount upwards, and changing slowly, indeed 
almost imperceptibly. By this method the smallest details of the 
| prominences and of the chromosphere itself are rendered perfectly 
| visible and easy of observation. 





| 
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With regard to seeing the prominences, I find that, when the sky 
is free from haze, the views I obtain of them are so perfect that I 


| have not thought it worth while to remount the oscillating slit. 


I am, however, collecting red and green and violet glass, of the 
required absorptions, to construct a rapidly revolving wheel, in 
which the percentages of light of each colour may be regulated. 
In this way I think it possible that we may in time be able to see 
the prominences as they really are seen in an eclipse, with the 
additional advantage that we shall be able to see the sun at the 
same time, and test the connection or otherwise between the pro- 
minences and the surface phenomena. 

Although I find it generally best for sketching purposes to hav 
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the open slit in a radial direction, I have lately placed it at: 
tangent to the limb, in order to study the general outline of the 
chromosphere, which in a previous communication I stated to be 
pretty uniform, while M. Janssen has characterised it as “‘« 
niveau fort inégal et tourmente.” My opinion is now that perhaps 
the mean of these two descriptions is, as usual, nearer the truth, 
unless the surface changes its character to a large extent from 
time to time. I find, too, that in different parts the outline 
varies: here it is undulating and billowy; there it is ragged to a 
degree, flames, as it were, darting out of the general surface, and 
forming a ragged, fleecy, interwoven outline, which in places is 
nearly even for some distance, and, like the billowy surface, 
becomes excessively uneven in the neighbourhood of a prominence. 

According to my present limited experience of these exquisitely 
beautiful solar appendages, it is generally possible to see the whole 
of their structure; but sometimes they are of such dimensions 
along the line of sight that they appear to be much denser than 
usual; and as there is no longer under these circumstances any 
background to the central portion, only the details of the margins 
can be observed in addition to the varying brightnesses. 

Moreover, it does not at all follow that the largest prominences 
are those in which the intensest action, or the most rapid change 








THE SUN 


is going on, the action as visible to us being generally confined to 
the regions just in, or above, the chromosphere, the changes 
arising from violent uprush or rapid dissipation, the uprush and 
dissipation representing the birth and death of a prominence. As 
a rule, the attachment to the chromosphere is narrow and is not 
often single; higher up, the stems, so to speak, intertwine, and the 
prominence expands and soars upward until it is lost in delicate 
filaments, which are carried_away in floating masses. 

Since last October, up to the time of trying the method of using 





As a rule the chromosphere rests “‘conformably,” as geologists 





say, on the photosphere, but the atmosphere is tremendously 


the open slit, I had obtained evidence of considerable changes in 
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the prominences from day to day. With the open slit it is at once 
evident that chanyes on the small svale are continually going on; 
it was only on the 14th of March, 1869, that I observed any change 
at all comparable in magnitude and rapidity to those already 
observed by M. Janssen. 

About 9h 45m. on that day, with a tangential slit I observed 

fine dense prominence near the sun’s equator, on the eastern 
limb, I tried to sketch it with the slit in this direction;,but its 
border was so full of detail, and the atmospheric conditions were 
so unfavourable, that [ gave up the attempt in despair. I turned 
the instrument round 90 deg. and narrowed the slit, and my atten- 
tion was at once taken by the F line; a single look at it taught me 
that an injection into the chromosphere and intense action were 

















taking place. 'T! 1ena [ will refer tosubsequently. 
At 10h. 50m., when the action was slackening, I opened the slit; 
I saw at once that the dense appearance had all disappeared, and 





cloud-like filaments had taken its place. The first skete 46, 
embracing anirregular prominence with along perfectly str. 

which I called A, was finished at 1lh. 5m, the height of the pro- 
minence being 1’ 5", or about 27,000 miles. I left the observa- 
tory for a few minutes, 1 on returning, at iLh, 151 I was 
astonished to find that part of the prominence A had entirely dis- 
appeared; not even the slightest rack appeared in its place; whether 
it was entirely dissipated, or whether parts of it had been wafted 
towards the other part, { do not know, although I think the latter 
explanation the more probable one, as the other part had increased, 
as shown in Fig. 47. 

Mr. Lockyer then projected tl 
trum upon the screen, 2s shown in Fi The black band :unning 
across the ordinary spectrum indicates the general absorption which 
takes place in a sun-spot. Owing to selective absorption, it will be 
noticed that the Fraunhofer lines widen as they cross a spot. They 
put on a sudden blackness and wid ie case of a spot with 
steep sides, but expand ually in a shelving one. In all our 
cuts except Fig. 45 we have engraved the spectrum lines white on 
a black ground, instead of black on a white ground, for the sake 
of clearness, thus reversing their natural appearance. 

The lecturer then proved that the thickening of the absorption 
lines can, as di «lL by Dr. Franklandand himself, be produced 
in the laboratory iment. He accordingly c spectrum 
upon the scré in front of the slit of the electric lamp he 
interposed in F th : x test tube 
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to suddenly project from the sun in 
the direction of the earth, the waves of light will bo shortened, 
and the hydrogen lines of the spectrum be shifted nearer the 
violet. If the flame travels from the earth, the waves will be 
lengthened, and the lines shifted nearer to the red end of the spec- 
trum. If the waves are shortened only the ten-millionth of a 
millimetre, the motion can be detected. 

The line F undergoes strange contortions when seen near 
the centre of the sun’s disc. It is seen, in fact, stopping short of 
one of the small spots; swelling out prior to disappearance; in- 
visible in a facula between two small spots; changed into a bright 
line, and widened out two or three times in the very small spots; 
becoming bright near a spot. and expanding over it on both sides; 
and soon, The Fraunhofer lines may therefore be looked upon as 
so many milestones, telling the rapidity of the uprush and down- 
rush, Thanks to Angstrim’s map of the wave-length of different 
parts of the spectrum, it is known that the shifting of the F line 
a ten-millionth part of a millimetre nearer the violet means a 
velocity of uprush towards the eye of thirty-eight miles per second. 
The obsery alteration of wave-length is such that twenty miles 
i Second 18 very common, 

Towards the close of his very interesting lecture, Mr. Lockyer 
showed the accompanying diagram (F i) of a eylcone on the 
sun, observed by him on March 14th last. Although the slit used 
in his spectroscope is only about zd,in. in breadth, yet as the 
image of the sun thrown by the object glass is only ‘94in. in 
diameter, the slit lets in to be analysed a strip of the stn’s surface 
about 1800 miles wide. Therefore, when a cyclone of incan- 
descent hydrogen some 15,000 miles wide is tearing along with a 
rapid rotatory motion, it is clear that all this lone falls within 
the slit. The spectroscope then separates the approaching from 
the receding waves, and there is alteration of wave-length both 
towards the red and violet, showing a motion of something like 
forty miles per second. 





























Another curious discovery made by Mr Lockyer, is that it is now 
almost impossible to observe the sun for an hour without seeing 
the hydrogen lines every now and then bright upon the sun itself, 
It would appear that strongly luminous hydrogen is carried up by 
the tremendous convection currents at different pressures, and 
under these circumstances the bright line is seen to be expanded 
on both sides of its normal position. 





Upon one occasion Mr, Lockyer’s observations were confirmed 
by a photograph of the sun taken at Kew Observatory, and the 
fact was thus described by the lecturer :—‘‘ By the kindness of 
Dr. Balfour Stewart I am able to exhibit to you some of the Kew 
sun-pictures which show you how these spectroscopic changes are 
sometimes connected with telescopic ones. On the 21st April there 
was a spot very near the limb, which I was enabled to observe 
continuously for some time. At 7.30 a.m. there was a promi- 
nence visible in the field. of view, in which tremendous 
action was evidently ging on, for the C, D, and F lines were 
magnificently bright in the ordinary spectrum itself, and as the 
spot-spectrum was also visible it was seen that the prominence was 
in advance of the spot. The injection into the chromosphere sur- 
passed anything I had seen before, for there was a magnesium 
cloud quite separated from the limb, and high up in 
tie prominence itself. By 8.30 the action had quicted 
down, but at %30 another throb was observed, and the 





new prominence was moving away with tremendous 
velocity. While this was going on the hydrogen lines 





suddenly became bright on the other side (the earth’s side) of the 
spot, and widened out considerably—indeed to such an extent that 
I attributed their action to a cyclone, although, as you know, this 
was a doubtful case. Now, what said the photographic record? 
The sun was photographed at 10h. 55m. a.m., and I hope you will 
be able to see on the screen how the sun’s surface was disturbed 
near the spot. A subsequent photograph at 4h. 1m. p.m. on the 
same day shows the limb to be actually broken in that particular 
place ; the photosphere seems to have been absolutely torn away 
behind the spot, exactly when the spectroscope had afforded me 
possible evidence of a cyclone.” 








A FRESH strike has taken place in Lyons, namely, that of the 
female silk-winders, who demand an increase of wages from If. 40c. 
to 2f. per day. They are about 8000 in number. 

LauncH.—On Saturday Mr. John Elder launched from his ship- 
building yard, Fairfield, Govan, the Cordillera, a screw steamship, 
of 3000 tons b.m, and 600-horse power inal. The Cordillera 
has been built to the order of the Pa Navigation Come 
pany ; is sister ship to the Magellan, , and Araucania, 
lately launched from the e yard, and is intended for the com- 
pany’s direct mail line between Liverpool and Valparaiso. Her 
engines, which are being fitted by the builder, are on his patent 
compound principle. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


BATES AND REDGATE Vv, BERTIE. 

Srr,—I read with interest the article which appeared in your 
paper of the 4th inst. on the above case. As that case is most im- 
portant in its bearing on applications for letters patent, and as I 
share in the feelings of dissatisfaction with which the profession 
regard the decision, I trust that you will favour me with space in 
your columus for the following remarks, in which I shall endeavour 

| hat that decision, although (as pointed out in your 
accordance with the strict letter of the law and with the 
precedents of the old law, is not in accordance with the spirit of 
the Patent Law Amendment Act, nor with the justice of the 
case, 

The statute 21 Ja, ¢, 1, enacts that letters patent shall be 
granted to the first inventor. Now in the case of concurrent 
inventions, how is the Crown to decide who is the first inventor 
within the statute? Lord Eldon’s dictum (in a case under the old 
law) was that the applicant who obtained the Great Seal first 
would have the sole right at law, and it was on this principle that 
the Lord Chancellor decided the present case; but taking into con- 
sideration the fact that since that dictum a new law has been 
passed to give greatcr security to inventors, that Messrs. Bates 
and Redgate duly complied with the provisions of that law by 
filing their provisional specification, and by giving notice to pro- 
ceed, and applying for the Great Seal, that their application was 
before Mr. Bertie’s; that the same Act which gives the Chancellor 
discretionary power as to the sealing and dating of patents also 
provides for the insertion in letters patent of such restrictions and 
provisos as may be expedient, it is to be regretted that some 
course could not have been devised more in accordance with the 
equity of the case than that which has been taken. I should 
hesitate thus to criticise the decision of so eminent a judge as Lord 
Hatherley were it not that my professional duties sometimes bring 
me into contact with that most unfortunate of mortals “the poor 
inventor,” and that Iam consequently better able to tell ‘* where 
the shoe pinches” than so high a legal functionary as a Lord Chan- 
cellor. As long as the law as laid down in this case re i 
force, inventors will be to a great extent deprived of the 1 
tion to which they are entitled, and which the Patent Law Amend- 
ment Act was intended to confer. The objects of section eight of 
that Act were to put the poor inventor in a position to treat with the 
capitalist, and to enable inventors generally to mature their inven- 
tions bef ng their final specifications. That this is the spirit 
of the law is proved by the following extracts from the ‘* Report 
on the Patent Laws,” 1851:—In answer to the question, ‘* Do you 
think it desirable that protection should be given for a certain 
» under a provi al patent in order to enable the poor inventor 
bargain with the capitalist 7” Mr. Webster says: “‘ Yes; 
the most important feature of all to enable the work- 
man to make his bargain with the capitalist. Unless he can do 
this an protection at a cheap rate, he will not be on an equal 
footing. nd, further, in reply to a question as to how the filing 
of a provisional specification by one inventor would affect a sub- 
sequent bond jide applicant, the Master of the Rolls says: “I do 
not think there is any injustice in excluding the subsequent man, 
- «+ + «+ The only course which seems to me to be practicable is 
to lay down the rule that the first inventor in point of time shall 
have the benefit of the reward. . - The man has matured 
his invention in his own heud as far as he can, but he cannot work 
it out completely without practical operation, and we cannot 
do this without communicating the secret to others, who 
may steal his invention.” Such is the view which the most 
eminent authorities took of the kind of protection which ought to 
be given to the first inventor who gives primd facie proof of his 
being such by first filing a description of his invention. Now, let 
us see what protection the law as it now stands really confers. 
Take the case of an inventor who can just scrape together funds 
wherewith to take the first step in applying for letters patent, 
but who cannot complete his patent without the aid of the capi- 
talist. The inventor may, by filing a complete specification, obtain 
for a nominal term the powers of a patent; but as your article so 
well points out, that very step may, by the facilities it offers for 
opposition, eventually prevent the grant of the patent. If, on the 
other hand, he discloses his invention to the capitalist, the latter 
may patent the invention either in his own name, or (to prevent 
the fraud being traced) in the name of another person, and by 
getting his patent sealed first, actually be in a position to stop the 
grant of the patent to the “first and true inventor.” The Chan- 
cellor’s theory is that the latter has his remedy in an opposition ; 
but I contend, firstly, that the law never intended to put applicants 
for letters patent to the expense and trouble of opposing every 
application for letters patent relating to the branch of manufacture 
constituting the subject matter of their inventions ; and, secondly, 
that even were they to oppose, it is often so difficult to prove 
fraud, that the true inventor is sometimes robbed of his invention, 
in spite of the safeguard which opposition is supposed to afford. 
Thus, in my own practice, I remember a case in which the affida- 
vits proved my client to be the true inventor, but were so long 
that the then Attorney-General had not time to hear my counsel 
read the brief which I had prepared, and decided in favour of 
the other party. In another case opposition was actually entered 
toa client’s application by a person who put in false affidavits 
and forged models, and it was only after three hearings that I was 
in a position to prove to the satisfaction of the Attorney-General 
that the opposition was fraudulent. I cite these cases (which I 
believe to be exceptional), because if inventors were exposed to 
such dangers at a time when the filing of a provisional specification 
was believed to put them in a better position legally than has 
since proved to be the case, it is evident that their position must 
be much worse under a state of law which allows persons having 
more command of funds to “‘ race” them for the Great Seal. 

In conclusion, I must apologise for having taken up so much of 
your valuable space. My excuse is that the subject is of the 
utmost importance to inventors, and that I believe that until it 
shall be the invariable rule to date all patents as of the day of 
application, and to grant letters patent to the first (bond fide) ap- 
plicant, the Patent Law Amendment Act will fail in one of its 
most beneficial provisions. H. H. Murpoca. 

June 28th, 1569. -_- 


CHANNEL COMMUNICATION, 


Srr,—Under the above heading a correspondent would improve 
on the original wrought iron and concrete tunnel proposed between 
France and England. I understand that a company has been 
formed to carry out such a project; it is an open question whether 
or not a company is advisable. I have no doubt ere long the 
whole question will be discussed in the proper quarters. In the 
meantime I would advise your correspondent to look over the lite- 
rature of the press of the profession, and he will see that a single 
internal barrel covered over with a casing, the space between the 
casings being filled up with concrete, has been proposed for mode- 
rate external and internal pressure, in the applications for the re- 
moval of the refuse of Glasgow. However, it is another matter 
when we come to deal with a head of water 175ft. I-have 
great pleasure in encouraging the technical discussion of this novel 
branch of engineering. Ros Roy. 
















































TOWING EXPERIMENTS ON THE MEUSE IN BELGIUM, 

Srr,—Mr. Samuelson, in his letter about the experiments on the 
Meuse, communicates to you the interesting fact that he made 
s2veral boats for the Chain Towing Company on the Upper Seine 
in the year 1863 

As the rest of his note might lead the public to suppose that the 
promoters and patentees of the system working on the Meuse 
claim anything connected with chain navigation, permit me to 











repeat, what is very clearly set forth in your account, that the 
novelty of the system consists in the application of wire ropes and 
clip drums for river navigation. 

The idea of towing by means of a submerged chain or rope is at 
least as old as 1732, when the Marechal de Saxe made his experi- 
ments on the Rhine. In 1819, Tourasse and Courteau repeated 
these attempts at Lyons on the Rhone. In 1828, Burdon started 
on the Saone with a chain, but was not successful. On the same 
river, a cowpany started a regular service in 1844 and broke down 
in 1848. In 1846 the Austerlitz was built by M. Dietz at 
Bordeaux, which was the first boat started on the Seine in 1850. 
Three companies were subsequently started on that river, of which 
two, one working from Montereau to Paris, the other from Paris to 
Conflans, are still in operation. The third, for the Lower Seine, 
found the difficulties of chain navigation on that part of the river 
too great, and has ceased to exist. 

Vith regard to the priaciple involved in wire ropes or in chain 
navigation, therefore, no reasonable claim can be set up by 
anyboly living; but the use and application of steel or iron wire 
ropes, instead of the chains, offering in many cases advantages of 
the utmost importance for the practicability of the idea, is, as far 
as I know, new; and the first successful experiments were 
undoubtedly made by Baron O. de Mesnil and Messrs. John 
Fowler and Co., at Leeds. 

Would it not have been just as well if Mr. Samuelson, before 
closing his letter with the melancholy, ‘* I need say no more,” had 
perused your account of the Meuse experiments and convinced 

imself that this report treats of something distinctly different 

from what he is writing about? He would have seen then that 
there was no need of his saying even as much as he did. 

Leeds, June 28th. M, Eyru. 





ENGLAND AND FRANCE, 

, —The gutter which exists vetween the Continent and our- 

es i y provoking. A trip to Paris, so tempting and 
agreeable, and also so instructive, is a great bore on account of that 
nasty little channel which insulates us from “abroad.” Why 
bridges and tunnels should be propounded to get over the difficulty, 
at a probable cost of twenty to fifty millions of pounds sterling, and 
to be from twenty to fifty years in construction, seems incompre- 
hensible! Of course the engineers who project these plans will 
insist that only ten to twenty millions, and ten to twenty years 
are necessary tc complete their schemes; but can any man on earth 
ell when such prodigious works could be completed? 

Much as we of this generation may care as to how our successors 
shall cross this bit of a brook at the end of the next generation, or 
that after, we care more about how we shall cross it; and what we 
want is something certain and at once! fancy there is nothing 
more feasible than a ferry-boat. "That ferry-boat was the 
simplest way of ing over the ditlic s been my opinion for 
five-and-twenty years. About fourteen years ago I exhibited a 
model of a great ferry-boat at my oilices, | e-street, West- 
minster, and numbers of gentlemen in the royal navy and of the 
scientitic world approved of it. Lut the time for building it had 
not arrived. Passengers were not plentiful enough for such a sizec 
boat; and great dimensions are essentially necessary to its succe 
The scheme could then have been carried out in a modified degree; 
but it would have only been half a success, and it was better to 
wait, 

In 1863 I again exhibited plans and models at Mark-lane- 
chambers; and after two or three years’ discussion with the best 
authorities on the subject, I could elicit no tangible objections to 
the great ferry-boat, except that it might be too large to pay with- 
out an increase of traffic. This question, after consultation in the 
proper quarters, was satisfactorily solved. It was proved that 
even then, 1865—66, a traffic sufficient to leave a large dividend 
after all expenses and every description of risk had been allowed 




































or. 

I thought it time then to try the railway companies interested 
in the route. The South-Eastern, the Chatham and Dover, and 
the Brighton were communicated with, and all were most favour- 
ably disposed towards the project, but unable to aid in carrying it 
out. Now we hav ls for | 





e good grounds for hoping that the worst of the 
very bad times is over, and that at least two out of three of the 
great companies will cordially if not financially support such a 
desirable improvement upon the present miserable means of carry- 
ing the public from bank to bank of this little ferry. 

In order that the public may liberally respond to the 








J call when 
it is made upon them for capital, I will explain a few of the 
advantages that would ensue. The boat would be about 50vft. 
long, and 100ft. wide, no masts, no rigging, no sails. These 
auxiliaries in my plans have always been dispensed with. She 
would have three lines of railways upon her deck: the side lines to 
be filled with goods and merchandise, and the middle with a train 
of passenger carriages. These last carriages would arrive from 
London or Paris at Dover or Calais, and without stopping run 
right on board, not over bridges or any dangerous complicated 
suspended appliances, but simply down an easy solid incline, so 
that at all times of the tide an uniform, true, and perfectly safe 
yassage from the shore to the boat and from the boat to the shore 
would be absolutely and unreservedly guaranteed. Once on board 
the passengers would find themselves to ull intents and purposes 
under a first-class railway station roof, extending from end to end 
and from side to side of the boat, lofty, brilliantly lighted by night, 
thoroughly ventilated, and entirely excluded from rain and salt 
water. On either side of the passenger train would be found the 
most elaborate apartments, saloons of all sorts and sizes, public 
and private; and not only every comfort that is to be found in the 
best appointed first-class railway termini, but a great many other 
comforts and conveniences besides. In short, passengers would 
find this floating palace so mucli more agreeable at all times, irre- 
spective of the weather, than the present boats, that it would 
create a desire to arrive upon it, and a wish to remain there. A 
power of at least 10,000 horses, divided into four distinct and 
separate engines, would be employed to drive it over the water, 
and the journey between London and Paris would be made in 
much less time than it now is, and without the least fatigue of 
body or mind to the passenger. 

The plans first adopted for this ferry-boat were on straight lines 
—a great length and width with shallow draught, in order, inconjune- 
tion with high-uniform speed, to obtain a steady platform. These 
plans have been strictly adhered to, and it is only lately that the 
prejudices of naval architects reared in the old wooden schools are 
disappearing, and these simple lines are being rather uncere- 
moniously embraced. 

Under cover of ;,roper protective works at Dover and Calais, the 
most perfect harbours for these ferry-boats can be made and main- 
tained, while the marine constructions will be the greatest possible 
boon to both countries. Tuomas B, Dart. 

London, 28th June, 1869. 

CAPTURING WHALES BY ELECTRICITY. 

Srr,—In your impression of the 25th inst. I observe a letter 
from Mr. Robert Anderson, in which he states that the dangers 
and difficulties attending the whale fishery will not be diminished 
by the scheme mentioned in my paper because the arrangements 
are of too complex a character, and such as no ordinary whaleman 
would take the trouble to learn. 

Now I cannot conceive a more simple and effective apparatus 
than the electric harpoon and its connections. ‘The whaleman has 
literally to learn nothing at all. The harpoon is either propelled 
from a gun or thrown by hand as at present, the only difference 
being that it can be made much lighter than the one now in use, 
and therefore be much more easily thrown, the electric force, by 
the use of a new and simple contrivance, being always in readiness 
for use. 

I should imagine that Mr. Anderson’s officer does not enjoy a 
very pleasant berth with a gun poised on his shoulder of sufficient 
calibre and weight to enable a shell and rocket charged with 3 1b. 
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of onniies and having fixed thereto a emits attached to a 3in. 
rope, to be fired from it ; and, from the description, I fail to see by 

what course of argument the flesh surrounding the harpoon is pre- 
velied from becoming lacerated by the explosion of no less than 
3b. of powder. 

Moreover, the expense of the process would be seriously against 
its general adoption, for, besides the waste of 3lb. of powder in 
the shell, there is the cost of the shell itself, of the fuse, and of 
the pow der used to propel the whole paraphernalia. 


The process explained in my paper would be specially adapted 
to the species of whales named by your corre spondent, the peculiar 
advantage being that the whale, when struck, is paralysed, and 
rendered incapable of any movement whatever, so that its escap 
may be prevented by securing it to the boat while in this sta 
paralysis, when it may be easily dispatched, thus avoiding 
serious labour and risk of hauling the whale up from seventy 
fathom water, as appears to be necessary in the scheme explained 
by Mr. Anderson. TENRY ROGERS. 











HOW NOT TO VENTILATE A COLLIERY. 


Si1r,—Sometime since I addressed to you a letter in somewhat 
general terms on the subject of colliery ventilation, in which I 
ventured to suggest that there was much room for improvement 
in the ventilation of collieries, both in the total quantity of air 
circulating and in the distribution of it ; and if it was not possible 
to have a thorough goaf ventilation, ‘still that all roads open 
through goaves and all headings or boards should be cours@iiby a 
current of air. 

Since that time two or three heavy accidents have occurred, of 
which we have all heard, and I now enclose a copy of the plan of 
the pit where one happened, which it may not be amiss to 
examine. 

In doing this I do not mention the name of the colliery or those 
connected with it ; I have no desire tosay anything painful to any- 
oue, for the fault, after all, is more in the systema than in indi- 
viduals ; but when thirty or forty men in one short minute are 
swept out of existence it behoves us to spare no pins to find out 
the cause, and to prevent the recurrence of a similar catastrophe. 
With your permission I will therefore carefully go through the 
plan of the colliery to which I refer, confining myself as much 
as possible to the evidence which it affords. 

The part of the pit where the accident happened is in a straight 
line about 500 yards distant from the shafts. There is first a 
single straight driftway 270 yards long, most probably of good 
size, for there is evidence that it is laid or partially laid with a 
double road ; and after this a network of drifts or headings of 
somewhat irregular plan. By examining the arrows and keeping 
in view the numerous stoppings, cloths, and doors, the course of 
the ventilation will be secn, and it wili be observed that from the 
end of this large driftway the air is confined generally in one 
single channel, going completely round the edge of the workings 
and leavi ing the numerous drifts in the mid lle unventilated, In 
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making this circuit from the end of the single drift the air has to 
travel nearly a mile along a headway probably 4ft. high and 7ft. 
wide, or 28ft. in area, and in doing this has to ventilate at least 
eleven new headings. 1 will describe the mode in which a 
heading or working ‘place i is usually ventilated. A strong piece of 

canvass is hung across the road from which the heading starts, 
and is continued forward as it advances to take the wind to the 
face of the head. This canvass or brattice is hung generally about 
2ft. from the side of the heading, thus forming a very small airway. 
It is obvious, then, that if in addition to tr: ve lling alor ga mile of 
small heading t the wind is checked eleven different times by sheet 
ing, and has to travel up so many confined places, that an enormous 
pressure must be required to produce anything like a proper ven- 
tilation. What that pressure really was I believe there was no 
evidence, but there is evidence that the total quantity of air 
going into these workings, as measured probably at the single 
inlet, was but 7000 cubic feet of air a minute, a quantity about 
sufficient to ventilate a single pair of headings. It is impossible 
to look at the plan without wondering how such a state of things 
could have existed. 

It is obvious to every one that if the ventilating pressure 
remains the same, that three or four channels for air will carry 
more than one, and that the quantity so carried will be more 
than proportionately increased if each of the three channels is 
but one half the length of the single channel. The rule is, that 
the friction of a current of air varies as the length of the channel 
and as the square of the velocity. The point to be aimed at, then, 
is to increase the number of the channels for the air, and to re-luce 
their length; in other words, to “split” the air. In this particular 
case there are two or three ways in which this might be done: 
I have attempted, by colouring, so show one method which would 
have 
the streams of air as they flow from the pit pink, and as they 
return again blue. 

It will be seen that at the earliest opportunity the intake 
current is split into two, a single and a double stream. The 
double stream, after passing through the fault, again splits right 
and left, and this ventilates the irregular patch of workings lying 
there. ‘The single intake current soon has the use of two channels, 
and splitting there part ventilates the most distant headings, 
and part returns along the five new boards and meets the return 
from the first split. 

It wi 1 be seen by this arrangement, which is by no means the 
only one that might be suggested, that the distance the air has to 
travel is reduced by one half, that the resistance from bratticings, 
&e., in each current is also reduced; that every road is made 
serviceable, either as intake or return; and so helps to swell the 
total amount of air in circulation, and tu do away with the points 
of danger. It will also be found that there would be a consider- 
able reduction in the number of doors, cloths, and stoppings. 

I am afraid that I have made a somewhat heavy call upon your 
space, but I do so because I want to see the question of mine 
ventilation take its proper place as an engineering question, and 
I bring forward this case, not only with the hope that it may lead 
to some improvement, but also to show that it is a waste of time 
to contrive machinery to circulate large volumes of air, unless 
the mines are laid out in such a manner that they may derive the 
full benefit from them. Gro. FOWLER. 

Hucknall Colliery, Notts., June 28th, 1869. 











THE WHITWORTH SCHOLARSHIP. 

Siz,—Allow me, through the medium of your widely circulated 
journal, to draw attention to the manner in which the Whitworth 
scholarships have been ‘* worked” by the Science and Art Depart- 
ment this year. From the very first nearly every one who saw the 

regulations andknew anything about the department saw and said 
they were playing into the hands of students, from the great stress or 
value placed upon technical science and examinations by them, thus 
placing these scholarships out of the reach of working men, who, 
knowing something of science, would by means of Mr. Whitworth’s 
princely gift, have been enabled to follow up those subjects and 
studies which would have benefitted the engineering profession, 

Many young men who, like myself, wished some d: vy to become 
engineers, have after working all day in an engineer’s shop, devoted 
their evenings to hard study in order to 
qualify for the prelimin rye xamination, and 
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I believe it wos for such young men that 
these scholarships were principally in- 
tended. But the department seem to 
have other objects in view, namely, 
b] of putting them out of the reach of 
< working men, and giving them to those 
oe Who can all ond t to stu ly at such places a 
Pes Aing’s Coll e€, xc But | t seemed 

ix to be, I do not that an > was pl 
et es pared for the gross inj justice of which the 
A4 department lave been guilty. Jefore the 
“La examinations in the regulations, which were 
f BS published, it was stated that a “ satisfac- 

5 = tor} _knowledge of certain subjects w 

- required, but after the examinations 
. as over, and not until then, a minute c 

‘eS . out stating that a tisfactory knowledge 
| 1] means a first-class in thematics a 
> second class in geometry or mathematics, 
Now, I would ask you what such conduct 
would be called had a private person o1 
company been guilty of publishing regula- 
tions after the examinations are over? But, 
of course, as it is a Government, it must be 
right (°). Also, I would state that mathe- 
matics is a subject which is easy to a trained 








the desired effect, and to make this clear I have coloured | 











student who has been taught it for 

years, but one of the most difficult f 
working man who has not learned mucl 
sch@ol, and has so little time at his dis 
posal afterwards; and in this ct rst 
class is demanded, while in the subjects 
of geometry and mechanics, which are 


perhaps rather easier for the workman than 
the student, a second-class only is re juire l, 
thus making the chance all for the student 
and not for the workman. Also, any 
science teacher will tell you a first-class this 
year has been almost as difficult to obtai 
the philosopher’s stone itself, for in mat he- 
matics not only must you know algebra 
logarithms, trigonometry, and the first three 
books of Euclid, but after he has answered 
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all the questions required it seems that, 
because his paper does not read exactly 
_ a book, he gets a second or third- 





, even though every question may be, 








as far practice is concerned, correct. 
Now, Sir, I appeal to you, is not this dé 
feating the object which Mr. Whitworth 
had in view, and bringing scandal upon what, 
properly handled, would have been the 
greatest boon imaginable to young enzi- 
neers, but which will now most probably 
fall into the hands of those who can afford to ‘“‘cram” up at 
colleges, &c? _—— A VICTIM. 






THE BINGLEY EXPLOSION, 

Srr,—I personally visited the scene of the disastrous explosion 
at Bingley, and examined the fragments of the boiler. I also 
attended the inquest and heard the evidenc > pt on th 
day Mr. Fle tcher reported to the Coroner ; s report con- 
tains statements which I think somewhat unjustifiable, I beg leave 
to direct attention thereto, and also to other matters relating to the 


boiler in question. 


Generally I agree with Mr. Fletcher, but consider that his state- 
ment as to the quality of the original plates, their being ** tank” 





‘boat ” plates, and the asserted absence of any mark which 
would enable him to distinguish them, is very unfair towards the 
makers of the boiler, and also indirectly to the original purchaser. 

If Mr. Fletcher had personally made as many thorough inspec- 
tions of boilers as I have, he would know that with few 
exceptions that the ‘“‘ brand” or mark on plates is often very 
indistinct, even when they are quite new ; and in a boiler which was 
made like the exploded one, twelve years ago, these slight m 
would most probably be quite obliterated by the superficial oxida- 
tion of the plates. It is most important that all plates should be 
distinctly marked, not only that their description may be known 
to the purchaser, or boiler owner, but also as a guarantee to the 
honest boiler maker against others less scrupulous. This matter 
is worthy the attention of makers of boilers, plates, &c. 

Mr. Fletcher does not state how he tested the plates, and I am 
much surprised that he should thus question their quality, as the 
three plates where the rent commenced were so reduced in the 














thickness by corrosion, that had they been of the very best de- 
scription they would have been unreliable at any pressure. 
The workmanship was certainly not first class, many of the 


rivet holes had not corresponded, and as is the case with hand- 
made boilers the rivets did not fill the holes. I fear that many 
owners and others will erroneously conclude from Mr. Fletcher's 
report that the workmanship of the boiler was exceptionally bad, 
whilst I believe that at the time it was made that tifty per cent. 

of such hand- made boilers, and even scores which are now made, 

are not one “ whit” superior in any respect. 

My object is not to defend inferior work, but to correct mis- 
apprehension. 

When ordering boilers, too great care cannot be taken to obtain 
good material, whilst accuracy of workmanship is equally indis- 
pensable. Purchasers would do well to consult engineers of 
special experience in such matters before ordering boilers, and see 
that the best material, Xc., is not only specified for, but obtained. 

The repairs at the bottom of the boiler in question had been 
executed in an imperfect and injudicious manner ; and as portions 
only of the plates were renewed, the longitudinal seams of three 
out of the five rings of plates of the shell were thus ‘in line.” 
These seams had apparently rested on the midfeather, which is an 
objectionable mode of setting, and in this case I believe was of 
excessive breadth, at least eighteen or twenty inches, and would 
thus entirely hide them from view. Leakage had evidently com- 
menced when the boiler was first set to work, and the plates being 
kept constantly moist where in contact with the midfeather, 
became dangerously thinned. I am convinced that neither the 
original construction of the boiler, nor the quality of its plates, 
contributed to cause the disaster. 








~ 











Imperfect repairs, defective setting, an unreliable safety-valve, 
and g ral wa nt of ci er management, all conduced 
tl to, the explosion pene immediately due to the weakness of 
the plates thinned by external corrosion, and to the excessive 
pressure induced | most defective safety-valve, whilst the 
unsatisfactory character of the whole arrangements connected 
with the setting, &c., of this boiler, most forcibly Mestrate the 


necessity for specially skilled superintendence in all such matters. 





Henry HIituer, Chief Engineer. 
The National Boiler Insurance Company, 
Manchester, June 33th, 1869 
—_— 
THE BINGLEY EXPLOSION, 
Sin,—In Mr. Fletcher's letter on the Bingley boiler explosion, 
in your impression of the 25th inst., he says that he had ** hada 


number of pieces cut from the boiler sheared into strips and broken 






































for comparison with other boiler plates of ordinary quality, and 
had found those cut from the exploded boiler to bn off very 
short, as if they were rotten, and to be very inferior to the othe: 
samples.” 

Now, Mr. Fletcher allows us to suppose that the samples against 
which he tested the strips from the old boiler were new. If this 
supposition be correct, the comparison was unfair, and therefore 
delusive as regards the inference he draws, viz., that the original 
badness of th plates was a cause of the « xplo ion.  ? 

TH! mbers of the Civil 1} y 
and frie1 will visit the w W est Indi . 
by permission of J. Hawks on + i 
July, assembling at the West ia | j l 
Railway at 2.45, or upon works at 3 p l, 
Hon, 8 

SoutH KENSINGTON Musecm.—\ or ung 
26th June, 1869.—On Monday, Tuesday, 
from 10 to 10 p.m., Museum, 15,00 I 
raller ; on Wednesday, Thursday, and | mission 
od a. till 6 p.m., Museum, 2493; M t othe 
r ies, 310; total, 18,804. Average of corres] 
former years, 10,911. Total from the open ‘ M 
8.205, S00), 

r » directors of John Brown ( l, 
to be the ensuing meeting of the s ! I LOWS 
a net profit on the ye ir ending March 25th, 1869, of £ i] As 
the aggregate profits of the past ten yé irs have 1 i int to 

0 per cent., the venders, in accord > with tl rt ot 

ociation, repay £10,000 received = them as d i , 
th ir 2000 shares. These sums, together with £51 bre t 
forward from last year, make a gross amount of » 32 
for dividend. 

A RATHER singular case came before the L ytes 
yesterday week. A stoker, named John William Wa V 
os d with having negligently used properly-constructed furnaces 

it the works of Mr. J. Mather, manufacturer, Kirkstall roa | 
de fendant ple aded that he had too much to do toadmit of 
carefully after the furnaces, and that it was imy ib] ri ’ 
prevent smoke when the dye-house wasin operatiot t 
clerk stated that he had had the place examined by M K 
one of the engineers of the Foundry, and t 
gentleman reported that fur ‘ 10t « 
structed in the best manner, yet, by properly using m, f 
two- to three-fourths of the smoke em i! i 
sumed. He considered, however, that the fireman had I 
work to attend to that the consumption of the smoke could 
be properly secured. Under these circumsta , the inf 
against Walker was withdrawn, the town clerk observing tha 
hoped Mr. Kirby's report wou!d act as a caution to his employ 

Roya SCHOOL OF NAVAL ARCHITECTURE. The next ex . 
tion for the admission of persons into the Roy pol « l 
Architecture and Marine Engineering will cor e, by « 
of the Lords Commissioners of the Admiralty, the 19th « 
July. The pupils will be selected by comp titive examination, 


of mark 


mathema including a 


the subjects for which, and the number 
are as follows :—Pure 
ration, geometry (plain and desc1 iptive ‘x 
the eleme nts of the differential and in 
applied mathematics, including me chi 
wactical shipbuilding, inc 
wright candidates only), 2500 marks; prac 
(for engineer candidates only), 2500 marks; French, rk 
elements of physic and chymistry, 750 m ; 
an le ynposition, 7! 750 marks; geography and history, 750 rks. 
i ‘ a t c 
not be considered = + lhe ye undidate will | 
obtain at least two thirds of tl 
two first-named subjects, and three-fifths of the full 1 
r for _ actical shipbuilding o1 enginecring 
AGRICULTURAL BOGIETY 
fortheom ing meeting 
Mond ay, 1 be 
ith, and Friday, 
\ . machines, herse- 
e show yard, Friday, 16th, and Saturday, 17 
vent yard only, open from’? a.m. till 6 p.m. ; 
h person. The trial fields adjoin the show 
oy the public 6d. each person. Members of the s } 
» admitted on showing their member's ticket. Monday, 1 
y, the entire show yard open from eight in the 1 ix 
hour the judges will commence inspecting the li ck, 
making their awards ; admission, Ss, eachperson. Tuesd 
July, admission, 5s. each person. Wednesday, 21st July, a 
mission, 2s, Gd. each person. General meeting of the member 
the show yard at twelve o'clock. Thureday, 22ad, Fr : 
Saturday, 24th July, admission Is, each person. 
entire show yard can be obtained on each of tl 
day, the 19th, to Saturday, the 24th, inclusi ve, 
g till seven in the evening. The show yard 
ch evening at eight o'elene rhe « 
gs will take pl ace at ten, and of the horses tw 
lay after Monday. 
RENCH ATLANTIC CABLE,—Yesterday morning t V 
London from Sir William Thomson that t 
ad cut and buoyed the French Atlantic cable, in order to 
; to pick wp and -eut out the fault which | t 
rupted the working. The particulars supplied to the | i 
the contractors about this fault and its p 
extreme, but it is evident that the continuity 
ductor is all right, and that the fault is in the 
lator, whic h gives pa rtial contact with the 
likely to have been caused by any irregula 
because anything which damaged the outer wir 
would be u nlike ly not to interfere also wit 
A fault in the manufacture, or an ir m wire clipping 
likely to be the origin of such a fault, however, did no 
exist till after the cable was paid out from_the tanks. For some 
days past the Telegraph Construction and Maintenance Company 
have ceased to supply the public with the distance of the Great 
Eastern from land, so the ship has probably made several previous 
stoppages for testing purposes or her position would have 
made known. They have not stated w where she 
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the cable. We hope the fault will soon be put right, but at such 
great depths the risk is of course very great. The present route, 
as far as the Great Eastern can have yet gone, is very little deeper 





than that between Ireland and New foundland, the worst part of 
the present route being to the south of the banks of Newfound 

land. It is to be hoped that the successful ‘‘ picking up” opera- 
tions of the last expeditign will be repeated. As all defects in in- 
sulation of c: ables have a tendency to get worse and not better, 

evidently the electricians are acting wisely in not wasting a good 
cable to complete a faulty and enormously expensive line, 
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THB main valve is constructed as shown at A, on the back of 
which is carried a cut-off plate B. The motion of the cut-off plate 
is regulated by its being attached to a rectangular frame on the 
outside of the valve box as shown, This frame is mounted at each 
end by the cross-trees D, D, the ends of which bear on springs 
sontained in the cells or chambers F, F. The fixing or pedestal, 
G, is secured in some convenient place on engine-bed, and is made 
to carry a screw, A, of the well-known ‘‘ Archimedian ” form, with 
a square, B, on its lower extremity, the square bearing into slot in 
fixing. A wing, E, is mounted upon the screw, and is allowed to 
rotate upon its axis. 

When the engine is at work the main slide valve carries the 
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cut-off plate and frame along with it until the cross-trees, D, D, 
may come in contact with the wing E. The strength of the 
springs in chambers F, F being sufficient to arrest for the time 
being any further motion of the plate, the ports are then merely 
reversed or closed, when the snugs, H, H, on the main valve take 
up the end of the plate, and compress the springs in their chambers 
more or less, as the case may be. The point at which this partial 
stoppage of the cut-off plate takes place is regulated by the governor, 
simply raising or lowering the screw A, in the direction of its 
length, which in consequence imparts motion to the wing E, 
thereby cutting off steam earlier or later in the stroke of the piston. 





The square, B, formed at the extremity of the screw receives all 


PATENT SELF-VARYING MULTIPLE-PORTED VALVE GEAR. 
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strain that may be incurred through the reversal of the cut-off 
plate without in any way interfering with the correct action of 
the governor. 

The main feature of this valve gear is its adaptation for a greater 
number of ports in the valve and plate than has hitherto been 
practicable with others of a somewhat similar kind, as in this case 
the ports are merely closed or reversed, when the cut-off plate is 
allowed to proceed. By these means a close approximation to the 
boiler pressure can be maintained to within a fraction of half 
stroke, as will be seen from the accompanying engraving, 
taken from an engine to which the gear has already been 
applied. 
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WE illustrate in the annexed engraving an ingenious and suc- 
cessful anti-priming arrangement, patented by Messrs. Page and 
East, Nine Elms Wharf, and fitted by them to the steam tug 
Ariel, nominally 25-horse power. The Ariel was so much troubled 
with priming as to be nearly useless. The anti-primer has com- 

sletely cured the boiler. We may add that the patentees will be 
en to show the apparatus at work to anyone interested. 

Fig. 1 is a transverse vertical section of the steam chest of a 
boiler, showing the anti-primer adapted thereto ; Figs, 2 and 3are 
transverse vertical sections of the grease cup. 

To the steam chest of the boiler an iron cylinder B is bolted, 
this cylinder being surmounted by a lid bolted all round to it. 
Perforated copper cylinders C D E, formed hemispherical at their 
lower ends, with flanges at their upper ends for connecting them to 
the lid by bolts, are placed, as shown, within the cylinder. The 








AREY EX EXEL: 


large pipe shown is the steam pipe. The small one C is a waste 
pipe bolted to the cylinder, and employed to carry off the water 
and other extraneous matters from the perforated copper strainers 
as they are separated from the steam. The outer —— is per- 
forated all round near the top only ; the second cylinder is perfo- 
rated all round the bottom only; and the third cylinder is perfo- 
rated at top and bottom, as represented. The arrows show the 
direction of the passage of the steam through the perforated cy- 
linders as it enters the perforations formed in the top of the steam 
chest, and the arrows denoted by dotted lines show the direction 
of the water and other extraneous matters through the pipe. 

The construction of the grease cup is as follows :—A is the 
cup screwed on to a piece for connecting the cup to the cylinder 
lid of an engine; the top of the cup is formed closed, and has 
the following parts or -pieces fitted thereinto:—D shows a small 











MESSRS. PAGE AND EAST’S ANTI-PRIMER AND LUBRICATOR. 





Fic. 2. 


cup screwed into A, and fitted with a screw valve ground into 
a corresponding shaped seat formed at the top of the orifice; 
B marks a plug screwed into A; C, another screw valve ground 
into a seat formed at the top of the main orifice; the stem of this 
valve works steam-tight through a stuffing-box. A wheel lever 
fixed on the top of the stem serves for opening and closing the 
valve B, by turning round the wheel from right to left, and vice 
versd. The operations of this grease cup are as follows :—In 
order to charge the cup with oil or other liquid lubricating 
matter the valve A should be closed; the plug C should then be 
unscrewed a few turns of the screw until the hole is open to the 
atmosphere; the valve Ais then raised, and the lubricating matter 
poured through into D, until it is filled, the air in the cup 
passing out by the hole C ; this done, the plug C is screwed down, 
as also the valve D, and the valve B raised from its seat. 

















METROPOLITAN SYSTEM, GREAT WESTERN RAILWAY. 


NAR 


| 
HHH) } 
q ui 
od | | 
| aly i 
) | L | | 
\ =) | 1H | 
° | 


ROW-GAUGE LOCOMOTIVE, 














: 


i 


e! 


| 


- 


Bi, 
‘1 


: 





























CYLINDER 






BOx AND 






SMOKE 


THRO’ 


SECTION 






- ————> 
NN 











WITH COAL BUNK 











» ELEVATION 


ZA 
th 
1B 
th 


kde 


a a 
Ywwy>p iy»? iy? wv 
B@V ee =. 


ee gC ve. 








SEOTION THRO’ 





















SECON Z 
sang 


2 
g 3 





Supplement to Tuk ENGINEER, July 2nd 












————— TS Oe eee ee Oe a ee See ee et rt oe 











} 
; 
} 





- 








JULY 2, 1869. 


9 





THE ENGINEER. 





=p 








FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuHons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprictor of the 
** Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER'S NOTICE. 

We shall publish next week a double number of THE ENGINEER, 
containing the Index to our Twenty-seventh Volume, including a 
complete classified list of the patents published during the past six 
months. Price 1s.; stamped, 1s. 2d. 








*," With this week's number of THE ENGINEER will be issued Two 
Supplements: one is No. XXII. of our Portfolio of Working 
Drawings ; the other is a Two-page Engraving of Mr. Armstrong's 
Narrow Gauge Metropolitan Great Western Engines. Each num- 
ber as issued by the Publisher will contain the Supplement, and 
Subscribers are requested to notify the fact at our office should they 
not receive it. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. . : 











*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST REACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS WE 
ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR CIRCULA- 
TION, TO GO TO PRESS AT AN EARLY HOUR ON THAT EVENING, AND 
TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 

*," We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

W. M.—Tue EnGineer for July 3rd, 1868. 

A. B. C.—Steep it in a solution of tungstate of soda, 

J. 8. (Sheffield).—Send us the model and we will give you a@ confidential 
Opinion, 

. C. (Newark).—A boiler maker, if he knows his business, need not * 
into a plate” to know what it is like. Have you never heard of sprinkling 
and hammering ? } P : 

AssISTANT ENGINEER.—There are three jets under each grating of the gas 
stoves, and the gratings are placed over each other in one, to, or more 
stacks, according to convenience. They may be placed in rows or otherwise, 
according to circumstances. 

AMATEUR.—The abstract to which you refer was virtually prepared by the 
author of the paper; wedo not hold ourselves respo le for it. As Mr. 
Jenkin is abroad and unable to reply to your criticisms, we must reapect- 
fully decline to insert your letter. 


get 





SEWAGE. 
To the Editor of THe ENGINRER. 

S1r,—Would you kindly spare me space in your paper to enquire whether 
there art any other systems of precipitation and deodorisation than those 
mentioned below in operation anywhere in the United Kingdom : —The 
A.B.C. process ; the lime process ; the Stroud system (Bird's powder) ; pre- 
cipitation by simple settlement; precipitation in connectioa with filtra- 
tion ; deodorisation by perchloride of iron. 

45, Pall Mall. J. Dowpen, Capt. R.E. 
THE ENGINEER can be had, by order, from any newsagent in town or country, 

at the various railway stations ; or it cun, if preferred, be supplied direct 

Srom the office on the following terms ( paul in udcance) :— 

Haly-yarly (including double number) ‘ £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad, 
Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 





MARRIAGE. 

On the 26th June, at Coblenz-on-the-Rhine, Francis Hammer, civil 
engineer, to AuGusTa, youngest daughter of the late Mr. Aveustus 
DEINHARD, of Coblenz. 

DEATH. 

On the 26th June, at Levenford, Dumbarton, Davip Law, Esq., of the 

Phoenix Ironworks, Glasgow, aged 54. 
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THE CHANNEL TUNNEL, 


Ir requires no small amount of editorial temerity to open 
our leading columns to the discussion of any one of the 
schemes proposed for crossing the Channel, either by 
tunnel, bridge, or ferry steamers. We write with the 
consciousness that this article will act on a number of our 
correspondents as the sound of a trumpet does on a war- 
horse. Mr. Stead, Mr. Sankey, Mr. Austin, Mr. Daft, 
and mg; | other gentlemen will smell the battle afar off 
and cry “Ha, ha!” They will say to themselves, “ At last 
our time has come; now shall our favourite schemes be 
heard of—now shall our claims be pushed as the first and 
true inventors of the grandest engineering projects the 
world ever saw—now are the lists prepared in which we 
may do battle with each other and with the editor ;” which 
means, when done into anti-metaphorical English, that 
some twenty gentlemen will, on reading this article, 
immediately sit down and write to us about the Channel 
tunnel. e shall probably receive within the next 
ten days four times as many impracticable proposals 
for crossing the Channel, and three or four well- 
written, sensible, and excellent letters on the subject. It is 
worth running the risk of having to read the first, perhaps, 
for the sake of receiving the second; and in any case the 
subject of constructing a tunnel under the Straits of Dover 
has recently assumed a new position which it is essential 
we should explain to our readers. 

A few days since Mr. Hawkshaw, Mr. Brunlees, and 
Mr. Low, had an interview with Mr. Bright. They laid 
certain pro before him, and asked his assistance as 


President of the Board of Trade, in an endeavour to obtain 
from the English Government a guarantee of 2} per cent. 
interest on an expenditure of £2,000,000; a similar sum 
having been almost conditionally promised by the Em- 


peror Napoleon. Mr. Bright returned, upon the whole, 
an encouraging answer; and the chances are that the 
guarantee will be given. The money will be available, 
we need hardly add, twelve hours afterwards, and the 
works will be commenced forthwith. We have now to 
show on what the £2,000,000 thus raised on Government 
security are to be spent, and in doing this we shall derive 
no small assistance from a pamphlet just published by 


Tunnel, 1869. Statement by the Executive Council, with 
Engineer’s Report and Diagram, &c.” We learn what the 
Executive Committee, thus alluded to, is from the preface 
to the work in question, which contains so clear a statement 
that we reproduce the greater portion of it :— 

At an audience which the Emperor of the French gave to pro- 
moters of a tunnel between England and France in April, 1867, 
his Majesty expressed his willingness to consider the project, and 
to enable him to do so, suggested that the promoters should form 
a committee to organise their plans as perfectly as possible, and 
then lay them before him. With this view an international com- 
mittee was formed* towards the end of the year, and early in the 
following year, at the request of this committee, the engineers re- 
ported to them the result of their investigations. On the 17th of 
June, 1868, the committee and engineers were honoured by the 
Emperor with an audience, at which copies of the report and 


tance were laid before his Majesty. After giving a cordial re- 
ception to the proposals presented to him, the Emperor desired 
the committee to lay them before him in writing; which having 
been done, his Majesty was pleased to refer the matter to the 
favourable consideration of his Excellency the Minister of Public 
Works, who appointed a special commission to enquire into the 
subject in all its bearings. This special commission reported on 
the 2nd March last. Their report was submitted to the con- 
sideration of the General Council of Roads and Bridges, who de- 
livered their opinion on the 25th of March, and to the General 
Council of Mines, whose opinion is dated the 30th of April, 1869, 
and these documents were sent to the Committee, in accordance 
with a request made at an audience with which his Majesty 
honoured the Committee in April last. 

A copy of the engineer’s report, and translations of the 
report of the special commission, and much additional in- 
formation make up the remainder of the pamphlet. 

Before going further it may be as well to state that the 
scheme brought before the Emperor, in the first instance, 
and Mr. Bright more recently, is based on the proposal 
made many years ago by M. Thomé de Gamond, a French 
engineer, which was investigated by a scientific commis- 
sion appuinted by the Emperor in 1856. This commission 
reported on the whole favourably, but stated that M. de 
Gamond’s investigations should be tested by sinking shafts, 
and driving a few short headings under the sea at both 
sides. Mr. Low’s name next appears upon the scene. Mr. 
Low is a mining engineer of great experience, and he pro- 
posed modifications of M. Thomé de Gamond’s ideas 
which are very important. He laid his plans before the 
Emperor in 1867, and was instructed to proceed to organise 
the means of carrying out his scheme, and being successful 
in this, to come once more to the Emperor. Mr. Low at 
once put himself in communication with M. Thomé de 
Gamond ; and that gentleman, like a true engineer, imme- 
diately supplied all his geological information to Mr. Low. 
The latter gentleman next called in the aid of Mr. James 
Brunlees’ practical skill. Mr. Brunlees consented to co- 
operate with Mr. Low and M. Thomé de Gamond. But 
there was another labourer in the field. Mr. Hawk- 
shaw had turned his attention to Channel tunnelling 
for years, and he caused a most elaborate investiga- 
tion to be made into the geological structure of the channel 
and its coasts, At the beginning of the year 1866 a boring 
was commenced at St. Margaret's Bay, near the South 
Foreland; and in March, 1866, another boring was com- 
menced on the French coast, at a point about three miles 
westward of Calais ; and simultaneously with these borings 
an examination was carried on of that portion of the bottom 
of the Channel lying between the chalk cliffs on each shore. 
A small steamer was also chartered, and borings of some 
depth made in the bed of the Channel; what the results of 
these investigations were we shall consider further on. 
Mr. Hawkshaw submitted his acquired information to 
MM. Michél Chevalier and Paulin Talabot, and the three 
gentlemen decided to co-operate with M. Thomé de Gamond, 
Mr. Low, and Mr. Brunlees. Thus, then, the proposal 
brought before the Emperor and Mr. Bright, is supported 
by an almost unequalled array of engineering talent; of 
the six eminent engineers engaged three being French, 
and three being English. 

The next step consisted in the preparation of a report by 
the engineers, which was laid before a French Commission 
consisting of MM. C. Combes, president; Kleitz, A. 
Coupvent des Bois, De la Roche Poncié, E. de Hennezel, 
L. Lalanne, and A. de Lapperent, secretary. Their report 
was read and adopted at the sitting of the 2nd of March, 
1869. The interview with Mr. bright, which we have 
mentioned, brings the history of the Channel tunnel 
scheme down to the present moment. We have now to 
show what are the results arrived at by the engineers on 
the one hand and the Imperial Commission on the other. 

The most important of all the important questions con- 
nected with the Channel tunnel is the nature of the ground 
to be traversed. If this be not too difficult of excavation, 
and fairly water-tight, it may be laid down with safety that 
there is nothing to prevent the construction of a tunnel at 
reasonable cost. The only investigations intended to satis- 
factorily settle this question are those of M. de Gamond 
and Mr. Hawkshaw, and the last are unquestionably the 
more valuable of the two, This gentleman’s boring on the 
English coast, before referred to, was satisfactorily com- 
pleted last year. It was carried through the chalk into 
the greensand at a depth of 540ft. below high water. 
The boring on the French coast was continued from the 
surface to a point about 520ft. below high water. It 
passed through the upper chalk into the lower or grey 
chalk. This also was completed at the end of last year. 
It was Mr. Hawkshaw’s intention to have carried the 
boring entirely through the chalk, but in attempting to 





* Lord Richard Grosvenor, M.P., Chairman; M. Michel Chevalier, 
Senator of France; William Hawes, Esq.; M. Paulin Talabot, Deputy, 
Corps Législatif ; “my i Ry Clarke, Esq.; M. Arlés Dufour, Lyons; 
; Thomas Brassey, Esq., M.P.,; 





Admiral Paris ; Vice-Admiral Elliot, 


Saville and Edwards, of Chandos-street, entitled “ Channel | 





plans, with an address in favour of the project, signed by many | 
Peers and Members of Parliament, and other persons of impor- | | i 
| same direction even where the level of the bed undulates.” 





substitute larger boring tubes, the hole was accidentally 
filled up with sand and shingle from the top. The results, 
however, arrived at seem sufficient to lead to the deduction 
that at the site of the boring, the chalk would extend to, 
and the greensand be reached at, a depth of about 750ft. 
below high water. 

It must not be hastily assumed that any part of the 
Channel within even reasonable limits, will be equally suit- 
able for the construction of the tunnel; on the contrary, 
it a that within only a comparatively moderate area 
is the geological formation the best possible for the in- 
tended purpose. It has been decided by the engineers, 
and we think prudently, that to ensure success the tunnel 
must run through the lower or gray chalk, which is much 
more impermeable to water than the upper or white chalk. 
The grey chalk has a mean thickness of fifty-five to sixty- 
five yards. It crops up at Cape Blanc Nez and near Folk- 
stone, while at Calais it lies 273 yards below the level of 
the sea. “In this situation,” says the report of the Impe- 
rial Commission, “its composition is uninterrupted, free from 
fissures, and possessing on account of the marly beds which 
are intercalated with it, a degree of plasticity which the 
engineers would expect to be maintained. The grey chal- 
appears to be very regular—and its thickness gives a cer- 
tain latitude for the maintenance of the tunnel in the 


In the words of the engineer :— 

The principal practical and useful results that the borings 
have determined are, that on the proposed line of the tunnel 
the depth of the chalk on the English coast is 470ft. below 
high water, consisting of 175ft. of upper or white chalk, 
and 295ft. of lower or grey chalk; and that on the French 
coast, the depth of the chalk is 750ft. below high water, consisting 
of 270ft. of upper or white chalk, and 480ft. of loweror grey 
chalk; and that the position of the chalk on the bed of the 
Channel, ascertained from the examination, nearly corresponds 
with that which geological inquiry elicited. It alsu appcars pro- 
bable that there is no great fault or serious interruption in the 
continuity or regularity of the strata between the two shores on 
the proposed line of tunnel. 


The proposed line is based on these facts or assumptions, 
whichever they may be. On the French side it starts at a 
point about half way between Calais and the little town of 
Sangatte, from which it runs straight across to the South 
Foreland. Having regard to the geological formation of 
the Channel bottom, this appears to be the only locality 
in which the tunnel can be run with hope of success. It 
has been proposed to utilise the nearly submerged 
Varne, as a place for a shaft. But a line run from 
Wissant to Folkestone through the Varne, would 
also cut the greensand, full of water, and would tra- 
verse Various other formations besides the chalk. A line from 
Cape Blane Nez to Folkestone would be the very worst 
which it is possible to adopt, while a line from Blane Nez 
to Dover would be very little better. 

The route being settled, it remains to be seen how the 
work is to be carried out. The only difficulty, if the strata 
are dry, will lie in providing ventilation and taking away 
the spoil. In the chalk the rate of progress will be deter- 
mined solely by the velocity with which the débris can be 
got rid of, A multitude of plans foretiecting the ventilation of 
a Channel tunnel have been brought before us from time to 
time; some good, some bad. In our opinion the only one 
which holds out hope of complete success is that of Mr. 
Low. He proposes to drive two headways about seven 
feet square, side by side, at a distance of fifty or sixty feet 
apart, right across the Channel. The ventilation will be 
etfected by leading air by a downcast shaft into one of 
these, and by an upcast shaft out of the other. Communi- 
cation will be established by means of cross headings 
between the two. It would prolong this article unrea- 
sonably were we to enter into details. These we shall 
reserve for another occasion. It must suffice to repeat that 
tous Mr. Low’s expedients appear quite capable of sup- 
plying all the air required to the men working in the drift- 
way. The driftways once finished no difficulty whatever 
would be experienced in enlarging them into fine tunnels. 

To the report of the Imperial Commission we have done 
little more than allude as yet. We shall not do more 
just now than give the heads of the decisions arrived 
at, premising that the Commissioners were very far 
indeed from being unanimous, one half being in favour 
of the Government guarantee being granted, while 
the other half opposed the notion. But it is note- 
worthy that this opposition was based not on an 
assumed impossibility of construction, but on an assumed 
impossibility of the line ever paying. To this view of the 
case we shall have occasion to refer at another time. The con- 
clusions of the Commissioners, stated in the fewest possible 
words, are, first, that driving a submarine tunnel in the lower 
part of the gray chalk is an undertaking which presents 
reasonable chances of success ; but, secondly, it is possible 
that a fault may be encountered which will ruin the whole 
scheme ; thirdly, that the Commission are not in a position 
to fix any sum as the probable cost of the tunnel; fourthly, 
that the cutting of preliminary driftways appears the 
surest means of ascertaining the possibility of the under- 
taking, and the nature of the difficulties to be dealt with. 
They also think, fifthly, that the cost of the tunnel drift- 
ways should not exceed two millions sterling. Up to this 
point the Commission were unanimous. Here came the 
split. Resolution sixth—according to three of the members, 
including the president—was to the effect that the re- 
spective Governments of France and England should gua- 
rantee the money required, because the tunnel was wanted, 
and would pay. The other three thought that the tunnel was 
not wanted and would not pay. They were of opinion 
“that the proposed undertaking appears to be incapable of 
producing sufficient remuneration for the capital employed ; 
and thus looking at it from the purely economical point of 
view, and setting aside considerations which the Govern- 
ments are more competent to decide on than the Commission 
in the present case, at this moment there are no grounds 
for recommending the acceptance of the propositions of the 
committee.” Our readers are now in possession of the latest 
and most reliable information regarding the Channel tun- 
nel. We must reserve all criticism for another occasion. 


} Had we criticised now we should have had no space for 
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describing, and just now, in this case, description is likely to 
prove at once more interesting and more useful to our 
readers than criticism. 


THE FARADAY MEMORIAL, 

Wuen the Roman poet, recalling the work of his own 
pen—or stile—proudly refiected that he had constructed a 
monument to his own memory more enduring and grander 
than the Pyramids, he but gracefully though more feebly, 
repeated the conviction of his compatriot Sallust, that 
alone of all things human, “ preclara facinora ingenii, 
sicuti anima immortalia sunt.” Great intellectual achieve- 
ments alone live for ever. 

That which is, however, but partially or even accidentally 
true as to the immortal tendency of the highest achieve- 
ments of imagination, whether in music, architecture, 
fine arts, or poetry, is intensely, literally, and absolutely 
a fact as respects the genuine discoveries of science. How 
very few there are—even the best informed men amongst 
us—who have ever realised to themselves that a single 
step, made with firm foothold, across the boundary of the 
unknown, inevitably confers a higher and surer title to 
immortal memory of men, than anything else thata human 
being can effect, or by which he may be affected. Long 
ages after the legislator who has commanded listening 
senates, shall have had his fame, and the memory as well 
as the merits of his measures diminished or lessened, or 
even extinguished, by the light thrown back from the 
better knowledge of after generations—when the con- 
queror’s wreath shall have faded, and after men, freed from 
the sorcery of clashing steel and braying trumpet look 
steadily at motives, and the sort of cause, for which—as 
well as the carnage and crime by which, such wreath is too 
often won 

** Kings in dusty darkness hid, 
Have left a nameless pyramid.” 
When the can 
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vass is rotten and holed, the buried statue a 
less trunk, the column prostrate, the music 
of the past lost utterly, or no longer appealing to the feel- 
it, like every other form of language, is for ever 
when even books and recordsmay have 
est the accidents of time—there still stands, 
sure, tranquil, and fixed in human destiny, because part 
of, as well as instrument of human progress, every great 
revelation of a physical truth, which any man has been the 
prophet of to his fellow man, from the beginning of days. 
This is indeed fame ; the only true fame, perhaps; and 
it has this remarkable condition which sets it above all 
other—it is pot asked for nor sought, nor at the time often 
even cared for; but of itself it comes, with as inevitable cer- 
tainty, sooner or later, as the new truth declared to men is 
a fragment of the Eternities., No discoverer of any age or 
country probably more intensely realised to himself this 
truth than Faraday. The grand simple story of his life 
as man, and as philosopher, is well known now, through the 
kindly records of some of his intimates, Tyndall and Bence 
Jones; better to millions of Englishmen than it ever was 
before his death. It were superfluous to enlarge here and 
again upon the spotless hearty life of the genuine gentle- 
man ; the splendid, conscientious, laboriously sustained, and 
fruitful career of the chemical and physical philosopher, 
It is most fitting that we should raise a monument in 
public commemoration of such a man; or rather, we should 
dishonour ourselves and leave our children without the 
visible lesson, were we not to raise in our choicest site in 
public a monument to Faraday. Our readers will have 
seen, through the press, how worthily the Chemical 
Society has already established one form of memorial 
in the * Faraday Lectureship,” an office to be held for 
one year each by a succession of distinguished foreign 
workers in science, who will thus be invited, in the 
name of the departed philosopher, to come over to us year 
by year, tell us the best and newest that the best abroad 
have found, in their search for the unknown, and give, and 
receive in return, all the help and stimulus to discovery 
that conver and face answering to face so truly confer. 
M. Dumas, whose reputation as a chemist was world- 
wide more than thirty years ago, and the breadth and 
depth of whose philosophic views have increased with his 
ripening years, as all who heard him on the evening of the 
17th inst. felt assured, came over from Paris, leaving his 
duties as master of the French Mint and as connected with 
the Legisiature of France, and nobly fulfilled the expecta- 
tions of all who had so tittingly offered tohim, the honourable 
post of the first Faraday lecturer. On the next evening M. 
Dumas was entertained at a public dinner in London, 
a fitting mark of homage paid by the Society to one 
who for many years led the van of organic chemistry, 
to say nothing of his other labours. And though 
the coincidence could not have been without peril of 
ungracefulness at the time alluded to, it was not 
without happy and hopeful thoughts that some then 
present remembered, that we were honoured by, and 
giving honour to, an illustrious Frenchman, with reciprocal 
kindness, genuine and not lip-spoken only, upon the anni- 
versary of that bloody day when his countrymen and ours, 
in our fathers’ day, stood opposed in deadly strife at 
Waterloo; may the goodly omen long fulfil itself. 

But the Faraday Lectureship Memorial is not enough ; 
that may satisfy the feelings of the men of science. A 
monument is also wanted for the people, something that shall 
transmit the moral, so to speak, of Faraday’s life and 
career to every class, and we cannot refrain from adding, 
that shall convey a much needed lesson to a large portion 
of “the upper ten thousand,” whose notions are generally 
those of Mr. Lowe’s curt reply to the united Presidents of 
all the great learned societies, proposing a monument to 
Faraday at the public expense, viz., “that he could not 
consent to the appropriation of public money for the erec- 
tion of a monument to any private citizen, however illus- 
triovs;” adding that “he did not make the rule, but found 
it.” Perhaps so, yet such a rule would have been better 
honoured in the breach than by the observance. What, 
Jet us understand clearly, does this “rule” mean? Who 
are, and who are not “private citizens?” Can it be that 
all that is necessary to being not a private citizen is to hold 
some place or oftice under the State, z.¢., in the big machine, 
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with so many ugly dark corners in it, of Government, and 
to be paid for it. Of those quoting such “rules” and 
abiding by them it would be absurd to ask who are 
they who most serve the State? Who could put a 
market value upon the discoveries of Newton, of La Place, 
of Faraday? Are such men mere private citizens, because 
not placemen, and because it is impossible to appraise in 
their lives the value of the gifts they leave to men? 
No, the “rule” means all it says distinctly, but itreally means 
much more—like all these traditional unwritten laws come 
down amongst us from those who rule the roast, and mean to 
continue to do so while the folly and feebleness of men 
permit—it means much more, and different from what it 
dares express in words, Its real import is this. Public 
statues and monuments shall be reserved as a monopoly 
to kings and queens, soldiers, lawyers, legislators, and 
placemen—worthy or unworthy—and our streets present 
strange contrasts in this respect, public money in public 
monuments are to be for those alone. The ¢it/e to monumen- 
talism may be a C.B. or the M.P. of a jobber whose voice 
was never heard in senate walls; but, the identification of 
the five electricities, the liquefaction of the gases, the laws 
of universal magnetism, the relation of these to light—these 
leave a man still a mere private citizen, without claim to 
remembrance by the State. The matter is not worthy of 
logical examination for an instant, but it is well to drag 
it forth, as being at bottom a “rule” to help and secure 
the tuft-hunting tendencies of certain men who, worthy 
or not, wish aiways to keep themselves as “the upper 
crust” of society. 

We cannot forget that but a few years ago the seated 
statue of Jenner was, by some chance or other, placed in 
Trafalgar-square—that its mere presence there was deemed 
intolerable by the sons of Mars—that letter after letter 
from these men of 

** War's vain glorious race, 
Selling nations for feathers and lace,” 

appeared in the 7'imes, demanding thatamere “ quacksalver’ 
should not be permitted in the same rank with the statues 
of a Napier and a Havelock. Could Jenner have risen 
from the dead, the discoverer of vaccination mig 
asked in defence of his effigy, which was better, to save 
life or to destroy it!) But what was the result! The statue 
of Jenner was stolen away; stealthily removed clean in one 
night, and stowed away in an obscure corner of London, 
in obedience to the clamour of those, who no doubt as we 
see, found if not “the rule,” at least the rulers, all 
in their favour. Well, the state as such, has 
lost the noble opportunity of honouring Faraday, and 
& monument is now to be erected to his memory by 
private subscription, at the head of which we are 
glad to find will stand the Prince of Wales. Though 
no single subscription frum awry one is to exceed in amount 
five guineas, ample funds will no doubt be forthcoming to 
produce a noble monument, and worthy the man; for mere 
money in this wealthy country is never the want. But 
looking at the atrocities in brass jackets or blankets, that 
to any eye for form and cultivated taste make hideous the 
trivia of London, we regard with very great apprehension 
what is to become of the Faraday statue, if statue it is to 
be, and such we think it ought to be. The medicvalisms 
of memorial windows are not for such as he was ; nor are 
pubhe laboratories or lecture rooms rightly declaratory and 
enough significant. Let us have a statue, or rather a grand 
monumental group of bronze statuary, with Faraday as its 
central figure and focus for thought and feeling. For 
once let those entrusted with the responsibility keep 
absolutely free from the genteel jobbery of courtiers, or 
courtly sculptors, Barons A. and Sirs B., who “ under high 
auspices” have done what they have done in our public 
places. The subject isnot of England alone, for Faraday, as 
Dumas well said, belonged also to France and to the world. 
Why should not the greatest sculptors of Germany and of 
France, or even of Italy, be invited to compete for the glory 
of producing a monument as grand and as fitting for Fara- 
day, and though less colossal yet still so, as that impressive 
group above whom Frederick of Prussia sits, on the Linden at 
Berlin. And for a place, where so fitting as in the new 
forecourt of the now being erected buildings for the Royal 
and other Societies, at Burlington House? a court which 
might be made the future Walhalla for the statues of our 
real “ kings of men,” leaving Trafalgar-square free to “ the 
conquerors” and the first gentlemen of Europe. 























AN ANCIENT FIRE ENGINE.—In 1688 a fire was extinguished in 
Troyes Cathedral with a syringe. In 1700 the same edifice pos- 
sessed several of these engines. It was customary, formerly, to 
make a reservoir of rain-water under the roofs of great buildings, 
to which was supplemented a syringe. Sometimes a little water 
was sufficient to avert a great calamity, and the syringe was useful 
in directing it upon the portion of the structure on fire. Troyes 
Cathedral still possesses one of these relies, dating from the six- 
teenth century.— Builder. 


SECTIONAL TRACING AND DRrawina Paper. — Those of our 
readers who have been accustomed to plot what are known as 
“cross sections” have probably used “‘section paper.” It is clear 
that the principle may be extended to any description of engineer- 
ing or architectural drawings, and the object would be the substi- 
tution of the squares on the section paper for the ordinary scales. 
It is in fact counting versus scaling. Thus if we have a piece of 
section paper divided to a scale of 10ft., or more generally 
speaking, ten divisions to the inch, and it is required to plot a 
distance of 7ft., or seven divisions, the divisions are simply counted, 
and — mark or “prick” made at the seventh. On the other 
hand, the distance would be obtained by laying a scale of 10ft. to 
the inch on the paper, and “pricking” off the seventh division. 
There is no doubt but that a little practice would enable this 
counting to be done pretty rapidly, but beyond a certain limit it 
would never compete in quickness with the scale. It would evi- 
dently take a much longer time to count twenty-seven such divi- 
sions than to lay down a graduated and figured scale and mark off 
at once the required dimensions. The section paper possesses the 
advantage of not needing a scale, which is one advantage in its 
favour. Some very excellent specimens of cheap section paper have 
been lately issued by Messrs. Letts, Son, and Co., of New Cross, 
and embracing a greater variety in the sizes of the divisions than 
we believe has yet appeared. Tested by a well-seasoned scale, the 
divisions of the paper demonstrates that the ruling of the faint or 
water lines, marking the subdivisions, has been very well and suc- 
cessfully accomplished. In the drawing-office these section papers 
may be used to advantage, especially in preparing preliminary and 
rough designs. 
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GREAT WESTERN NEW NARROW GAUGE 
ENGINES. 


THE following are the principal dimensions of the new locomo- 
tive engines «of which we give a two-page engraving in this im- 
pression, by favour of Mr. Joseph Armstrong, locomotive superin- 
tendent of the Great Western Company. ‘The boiler is 10ft. Gin. 
in length, and 4ft. diameter inside. It is of ;4in. plates, the tube 
plates are gin., the angle irons 34in., the rivets jin, diameter, 
are 2hin. between centres; there are six stays of an inch diameter, 
and two gusset stays. The outside fire-box is 5ft. lin. long, by 
4ft 1jin. broad, and as regards height is flush with the barrel; it is 
2ft. Sin. below the boiler, and is of jin. plates, bound by jin. 
rivets at 1jin. centres ; it has 540 stays jin. diameter, the distance 
of the copper stays apart averages 4in. The inside fire-box is of 
copper, and is 4ft. 6m. long by 3ft Gin. wide, and is 5ft. 6in, from 
the bottom to the top of the box : it has nineteen fire-bars lin. dis- 
tance apart; the area of the fire-grate is 15°75ft. The 
supeficial area of the box is 87°‘0ft.; the steam-pipe is 
Sin. diameter. The tubes, iron, are 10ft, jin. ane 
in outside diameter 2in. and Ijin.; they are 23 between 
centres, and in number are 161 of 2in. and fourteen of lgin., or 175 
in all, giving a superficial area of 999 square feet, and a total heat- 
ing surface of 1086 square feet. The smoke box is 2ft. 5jin. in 
length, by 4ft. 8hin. broad, and of jin. plate. The chimney is 
1ft. 4in. diameter, of jin. plate, and has an extreme height of 
lift. Gin. above the rail. The blast pipe, of cast iron, is 4jin. 


































diameter at the top, is 3ft. Gin. | The pumps, brass, 
have a 2ft. stroke, with plunger ljin. diameter. The 
diameter of the waterway is 2}in.; distance of centres, 3ft. 7in.; 
; : - > 


and fall of pump clack seat, ,3,in. The safety valves, brass 
conical, are 4in, diameter, with 3ft. centres of levers. The 
cylinder is l6in, diameter; stroke, 2ft.; distance of centres, 
Ift. 5\in.; distance of centres of 
and front flanges have ten bolts, 
cylinder is fin. thick; the 
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Zit. Sin.; distance below boilk 
lve spindles, 4}in. The ba 
gin. diameter, in each, The 
piston rod 24in. diameter. The distance between in- 
ide of ports is 2ft. sin. The ports are Ift. 2in. in 
breadth; length of steam, ljin.; length of exhaust, 34in.; thick- 
ness of bridge, fin. The slide valves travel 4in.; the lead is 
‘sin, to y;in.; lap on steam side, Iy;in.; and the eduction 
overlap, jin. The four eccentrics, of cast iron, with patent 
white metal rings, have 3/gin. throw; diameter, ft. 2fin. ; 
breadth, 3}in. The regulator, cast iron, with brass slide, has two 
steamways, 64in. by lin. The motion-bars are 4ft. 2}in. long, din. 
broad, and 2gin, apart. The driving-wi are 5ft. diameter; 
3 i ; the wheels are 

5. The lading 




















the outside tire is 5gin. bread by 





. apart; and the cone of the w 
heels are 3ft. Gin. diameter; distance of wheels same as the driving- 
ls; coneof wheel, Lin10. The trailing wheels are 5ft. diameter, 
ame distance apart ; cone, 1 in 10, The distances of the centres 
j wheels are—driving wheels from leading wheels, 7ft. din. ; 
‘wheels from trailing wheels, Sft. Tl tinated steel springs 
‘ z axle are 3ft. Shin. long, by din. broad, and consist 
of iifteen plates, giving a depth of 5jin. at the centre. The springs 
for the front axle have seventeen p! und are G4in. thick in the 

». The extreme length of the fr i 't. 2in., and the 
ft. 4zin. The buffers are 3ft. height from the 
ind 5ft. 10in. between centres. The su 1 pipes, of copper, 
are in height 1ft. 3in. from the rail; distance of centres 3ft. Yin. ; 
diameter of waterway, ljin. A tender to these engines needs 
no description, seeing that they have n They (the engines) 
are supplied each with two tanks fixe on platforms over the 
frames; the capacity of the tanksis55 ons each. Coaliscarried 
in a bunk at the back of t » The tank capacity 


foot 
of an engine, it will be seen, is 790 galions, but in practice they 
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are never charged with this quantity. The tanks are usually 
filled to a height of about 13in. from the top, this restricted height 
being found necessary for the efficient working of the condensing 
apparatus. With water to this 1 ud with coke and sand- 





boxes full, ready for a trip, the loaded engine is 33 tons 4 ewt. in 
weight, borne thus :—Leading wheels, 4 tons ; driving wheels, 12 
tons 2 ewt., and trailing wheels, 12 ton The weight is re- 
duced to about 314 tons at the end of a moderate journey. These 
engines, it may be repeated, have more than fulfilled all the expecta- 
tions that were entertained concerning them when they were designed 
and constructed. We have already had occasion to speak favourable 
of them in our impresssion for May the 14 The weight of the 
various engines now working the Metropolitan Railway is about as 
follows :—Metropolitan Company's engines, 42 tons nominal; 
Midland engines, 45 tons nominal; Great Northern engines, 33 
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tons nominal; Great Western narrow gauge, 33 tons 4 ewt. actual, 








ENGINES FOR EXETER WATER- 
WORKS. 

Wiru this number we publish, as a supplement, working draw- 
ings of a pair of pumping engines, designed and_ erected 
by Messrs. Bevington and Courtauld, of Bermondsey, for 
the St. Thomas Waterworks, Exeter. The engines are placed 
above a well 12ft. diameter, two mg girders span the 
well at top and carry the steam while two girders 
down the well carry the pumps ir vessel—which we 
shall illustrate in a second sheet. The engines are vertical, direct- 
acting, and non-condensing, each having a cylinder 15in. diameter, 
3ft. stroke, fitted with an ordinary slide-valve and a variable ex- 
pansion slide to cut off the steam at any part of the stroke. The 
slides are worked direct from an overhead crank shaft, mounted cn 
two A-frames, and having a heavy fly-wheel to regulate the moticn 
of the engines. They are also fitted with a governor and an equili- 
brium throttle valve to regulate the admission of steam. 

Each piston-rod is continued through a stufliing-box in the bottom 
of the cylinder, and is coupled direct to the rod of a double-acting 
pump of the bucket and plunger class, with abarrel 9in. diameter. 
The water passes from the pumps thro an air-vessel into the 
rising main. There are relief cocks between the pump barrels and 
the air vessel to facilitate the starting of the engines, and there is 
a safety valve on the rising main. 

These engines are of a heavy and expensive make, to conform in 
some respects to the specification. They were required to raise per 
twelve hours 100,000 gallons through a main 6in. diameter, 1120 
yards in length, rising 115ft. above the water level in the well; but 
they are capable of raising upwards of 160,000 gallons per twelve 
hours, and they have been in regular work for more than twelve 
months with most satisfactory results. They reflect much credit 
on the makers, to whom our thanks are due for the courtesy they 
have shown in placing at our disposal the admirable drawings of 
which our lithograph is the closest possible reproduction. 
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Tue directors of the London and Greenwich Railway Co. recom- 
mend a dividend upon the original stock of £1 7s. 1d. per cent. 

AMERICAN Patent Law.—The United States Commissioner of 
Patents, Hon. 8. S. Fisher, has made an important decision in 
connection with this subject, involving a point of much interest 
to a large class of inventors, as well as to the public generally. 
Prior to the Act of March 2, 1861, rejected applicants were per- 
mitted by law to withdraw their applications, and receive back 
two-thirds of the fee. This practice was abolished by the Act re- 
ferred to, Many inventors now seek to revive these applications, 
claiming that the rejection was through the faulty or imperfect 
ideration of the Bur and hoping for better success under 
unged administration. In many cases numerous patents 
touching these same inventions, or points therein, have since been 
granted, which could only be regarded as infringements if the 
rejected application were to be re-opened and granted as an original 
case. The commissioner has heretofore decided that when an appli- 
cation is not renewed within two years after withdrawal its con- 
tinuity is broken. The decision, which is a very able one, is 











printed in full in the Scientific American. 
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1697. Joun Fiercner, A hton-under-Lyne, Lancus An improvement Norton, Belle Sauva ; hill, London, ** Improvements in | Teceipt of n t of 1 postage Su exeeedin t I 
in steam and other cocks applicable to union joints, whicl called the manufacture of ‘ Tth Fel RY rem} Post v ! © payabie at Post -off 
uniorr cocks 2nd June, 1869. ‘ - 497. Cyrus Brook, Halif: ix, York I rk or Mr. B \ icroft, her Majest Patent-of $ 

1789. CHARLES Denbeicu, Cheapside, London, “Improvements in the shire, and Mo THomMpsoN, Halifax. Y , | ampt ( I le 
- mstruction of velocipedes, and in the manner of driving and guiding looms for weavin 
them. 99. JoserH ARMYTAC Vape and Jonn CHnerry r rkshir > a . 

1791. GeorGce Bepe t, Liverpool, ‘An improved apparatus for re-adjust at An dine gre me Pi for ponte tri ae I gg tl ¥ similar | L48t of Specifications pats ished Gung the Week ending 
ing railway locomotives, carriages, and other rolling st thrown off articles.” . 19th June, 186 
the metals of railways and tramways.”—A communication from Robert | 59}. Desmonp GeraLp FrrzGrera.p. Battersea, Surrey. “ A ne ri 4d s, 8d 5, & éd 4 1: 
_Bustin, St. John, New Brunswick 7 | proved mode of cons strut ting electric telegraphs and voltaic batteric 8d £365, 71. 1s a a 64 r 

1793. JAMES Ritey, Shoreditch, Li ‘Improvements in roofs and | 18th February, 1 $418, 6d 0, ¢ 34 6 S4 ls i4', 4 

other parts of buildings.” 7 i _ | SIL. ALEXANDER leone, Edinburgh, Midlothian, N.B., “ Improvement led ; 3455, 10d 5 3446, i ‘ Od ; 3457, 1O4., 0, 

1799. JAMES GarTH MarsHALL, Leeds, Yorkshire, ements in in breech-loading fire-arms.” 473. td 479, 10d 4183, 8 ‘91, 4d 4 4d 19% 
velocipedes."—10th June, 1869. 515. Tuomas SmitH, Manchester, ‘‘ Improvements in the treatment of 46, 4d.; 348, 4d, , 4d ) 03. 4d %, 4d., 

1801. WILLIAM ALEXANDER Lytr_e, The Grove, H: unmersimit h, Middlesex, flannel, carpets, druggets, tweeds, trowserings, broad and other w: n 9, 4d.; al.; 2, 4d h Hi: 8 4c 

‘Improvements in electro-telegraphic apparatus | cloths.” —19th February, 1869 » 4d, , 4c 4i., ; 41; 41.; 10 

1802. Epwarp Tuomas HuGnes, Chancery-lane, London, “ Improvements | 526. Joun Tuomas Wispercey, Leicester, “Improvements in machinery or 1 4c B44, 4d 3047, 4d in, 4 id 
in saws or other similar instruments for cutting and dressing stone | apparatus for winding cotton, silk, wool, or other threads, on sp ‘ id 4 4 4d 1, 4d i, 4d 65, éd O02, 4d 
A communication from Isaac Edwin Newton, Waterbury, New Haven, | reels.” : 8079, Sd 3 275, 

= m ; : . | 527. JouN Manson, Norwood, Surrey, “Improvements in appliances f 

1803. ANTOINE ANNIBAL ARDISsON, Boulevart Magenta, Pari ‘An im drawing corks, and for recei the wax and dirt which falls there- | an a P 
proved apparatus for stopping horses when they run away or become from.” | ] das - ‘ mon . my or ppli 
unmanageable J | 532. James Hancock Mort, Cambridge, “Improvements in hair-cuttir r Cor [P. m four ng 

1804. WILLIAM EDwanrb Newton, Chancery-lane, London, ‘‘ Improven | ae s, also applicable to clipping or shearing sheep and ot , ; ‘ _ 
in submarine driliing apparatus.”—-A communication from Samuel] anim . he 
Lewis and William McFarland, Brooklyn, New York, lt 538 —= Epwarp Lvcas, Allhallows-chamber t, Lond 7 

1805. CHARLES StuarT and WILLIAM Waker, Manchester, ‘‘ Improve ‘An impr ng velocipede.”—A cor iJ G. | 

N in apparatus for expanding the ends of boiler and other tube Holbrooke k, US 20 Februar | ABSTRACTS OF SPEC IF ICATIONS 
und also for ~ ; the same when required "th « 1869, 543. Jonn Wvatr Reip, Great Western-terrac« 1 ‘ 1 ‘An | 7 

1806. Joun Hitt, Witteshuansten. Staffordshire, *“ Improvements in fur- | jmp wed mode of and apparatus for producing paper pulp or ha tuff | | | . 
naces for steain boilers uid for other purpe ) from wood and other fibrous materials.” 

1807. RoBert DucKWoRTH, WILLIAM Greexwoon, JAMES Pearson, and | 544. Wiruiam Rorer Lake, Southampton-buildings, Chancery-lan — 

Joun LANGTRE Ey Bl uckburn, Lancashire, ‘Improved apparatus or Lon , n Improven s in heatir upparatus for locor ive engi Class 1. -P RIME MO 
appliances to be employed for sizing an rping yarns and for A ymmunication William Hohbach, Munich, ria 2 | Includ F; 1 Stea P 1 , 
weaving.” , > 1866 | ( / ( 4 fi , la 

1808. Ricuarp Wi burn, Lan e, fasteners for  Wananass Pusan RICK CoLLARD Mo s i-row, I Wa = - , “ 

Improvements in pianofortes.”—23rd 4 j 2. J. AK J 
AR Par Ne the I 1 L Wellington-s id, London in | ; 
for wei ‘ munication from Pierre A e ( i 
¥ Rippert, Che of ‘ 
for uni t ) street. Lin l : i I 1 
i ast aan iteaiaa friction on the bobbins of machine if | ir I . 
1815 «Postage Di rkenhead, Cheshire, *‘ An in r fibrous A « ' n fr } t "1 y 
ratus for cutting or lass 24t ) | : 
nersmnitl land, and J sn Wi ! 
Inventions Protected for Months on the Irelan uts in fr 
mee say Specifications. ‘ 1. J 
E} Manchester, ‘*I us lane, London, ** lmpr | ) ' 
; n a 7 er 1 | / ? sf ‘ n na d Isl] | I 
sae 16? 1869 iW 1 He I iz i 
1868. WiLutAM n-bui Be ‘ . i 
proved pr a nd r fin l OO 13, Rue G I , ! in t 
om.” —A ‘ Fr ‘ many .. oss OF Ben and i | ft ul 
. ia, U for p I 1869. | t nd nu 1 
Wit IAM upt lildin I l 3 & . GE J a : a, “eemmorgas : An in a i i to an mi 
improved ¢ 3 on stoves or ranges, for broili p- a means tor ~pdloninggs yee t I I m 1s Keyed 
toasting x ee slog purpes 4s communica 643. JOSEPH SLOPER, " i k, L lr imparts nt ilar arrang s 
from Sylvester Bowers, Pen Yan, New York, U.S iJ 1869 2 ae SS pond MtIng, > ‘} i ! t fins 

1879. Wittiam Ropert Lake, Southampton-buildin L, ‘Im cardboar » metal, and of sud ee was eye . a 
provements in the pe mnanent way ol railways \ « 1 an . , - ARK, (ian oe sees I By 
from Benjamin Robinson, Boston, Massachus U.S 1 J and in the means employed for s« - , i Lord J. ] 

1809 tion from Emile Granier and He ‘ , 
1884. Hep ADRIE} BONNEVILLE, Sackville-street, Piccad i » Pari Oth Me » 1869 . | 1 tor prop t } 
“6 ( un , and ate se tain comp to ve fabri VILLE CLARK, Chancery-lan Lo " : + j i 
pellent.”” A ion 1 Robe Orphe Lowre I ind parasol ¢ ! 
Washington, } 3 J 1869. om Jean Digivry, | tor 
n-build a l . ‘ : nder the 
Notices of Intention to Proceed with Patents. nhs te devices for vendering ane barns f- | Dearly « au : i : ri 
Lroro.tp Gorrz, Leith, Midlothian, N.B., “ An - nication from Samuel Gardiner, jun., New York . woh, pte oi ‘ . : 
of materials for g liner ' S.— M , 1869 4 
us substances.” —A ¢ ini rg ‘ANDER Me vite CLark, Chancery-la L 1 I ! nbs > a f > 
the-Haardt, Bavaria Ay 09 n and treatment of a new material for the pre 1 of pulp for sag yee epcng ea . . , 
13. Joun WILSON, Stoexport, Che thes . A communication from Joseph Marcel le J ? . i . ” . ' 
struction of bobbins employed in slubbin France 12th March, 18 - 
machines used in pre] cott > nents in repea fire-ar 
) —TRANSPORT, 

1360. Ferpinanp WILuELM KasELows I Surrey Im} t 1 | Zael iT. tut, Road-M } Vu 
Nast hinery for se] r the w fr water o ii < ( id S Ve RB ‘ ( 
jute, or her fibrou stances ¢ ul 2nd March, 1 H 

1363. Evan THOMAS, sen, and | yMA rHaM, Bolt Lancashir« ( a : 
and JoHn Morris, Welshpool, Monte romery, lst March, 1869 Fr. W. M G.M L s 
tural implement for forming the surface « tle Collieries, Stoke 
ridges, and at the same time depositing : Bipper, Hillfield House, , In carr : iventor betw e rai 
therein.” —4(h May, 1809 lamps and apparatus « in e line of in the pe of i in ed } 

1466. HANKINSON LUK KE, Manchest “Improv n it 2 wil, 1869. ] t i i l 
and in fastenings for the May, How! ( , Lanarkshire, i? i le } 1 ween f rail 

1484. Moritz Wo trsky, Pil Ludg te ' f |b i ft iclir ane 
proved sliding fastening I I i ide 
satchel rs, and other similar articl li ort One ‘ 

1494. F EBENEZER SaxbBy, Great Ho t Liverpo nd rove ha r I ed 5 
Ivit Macks McGeorce, Upper Pitt-stre Liver A nev 1057. Wi i t 
improved velocipede.’ h Me 1860 iz ! i 

1551 jae LANGHAM, Leice “‘Improvements in ash ] for fir l ; | i A 
grates.” “9 itt l 
554. ALEXANDER Jonn Dupo EON, Milly wi ill, I ments in ments t chines ng di far "| ( > Wi ] ) 

ropelling vessels by ater 1h May, 1869, || | stiteh A communication from Albin Wart \ j 
2. WittiaM HENRY tE, sey, ~ I for giving l A I 1 ate ! } 
light and ventilation to rooms, houses, or other bui nH Gi Pala Im : , i ) rruvat ‘ 

1574. Joun Piatt, Birming sham, ‘Ir nprovements in the manufacture of ) ments in <3, and lin | r platform f The r plate 
brooms and b 8 21st May, 180% ind in appliances necessary to warmin 14th | ay rved i upw t t road i 

1583. Robert OrnLey, Axminster, Dev ire, ‘‘ Improvements in invalid { 1s0io | laid < i 
bedsteads.” stwith, Cardi Impro | ‘ t ure tied t 

1 a Lovis JoHN CROSSLEY ARD Hanson, Halifax, hire es and other materials.”—2uth A ’ | bars of T-iron i f for t ver i 

“‘ Improvement s in steaming and in apparatus emplo el ADBENT, SAMUEL PRESTWICH, 1 T- | angle ! 1 i ar I 
part of which improvement ulso applicable for regulating the pre ‘** Improvements in the arraz rts. w ' in er st 
sure of steam and other fluids 22nd May, 1869 id other furnaces for econ 4 ‘ i i it i plat . 
1612 MarTIN Benson, Southampton-buildings, Chancery-lane, Li a ‘ 
‘ Improve ents in tools for cutting 8 ” and other ‘Improve in anchors 2 ry 
stances.”—A communication from Joseph Beales Wende n April, 1 ‘ , 
Davis, and Austir 1 de Wolf, Greendfi Franklin, M | 3 »s, Bolton, Lancashire, ‘‘ Certain improvements in 1 . 

1614. Hue Dunsar McMaster and RAHAM DALr, lin mmunication from Ernest Constantine Pfaff, | _¢; ~ tans Ae ig m . 

Jrejand, *“ An improved governor or rulator for st ty . 27th Ay _ 1869 oft me ‘ ht the sw ! ss 
James Cranston, Birmingham, “Improvements it 1345. Epwarp WactrnamM and Taomas WattHam, Stockwell, Sur 
of glass houses for horticultural purposes 2 ty, 1869 Improve nts in engines to run on common roads.”—Ist May, 28069 , ¥ 

1660. Joun Srurceon, Bolton-le-Moors, ‘Improvemer its in machinery | 1371. Avut Fav and Everene Fav, Castres, Tarn, France, * An in v Atot 
and apparatus employed in and connected with the getting of coal and proved process for washing, freeing from burrs, and unhairing skins.’ n i dru Cis Ke tot 
other minerals.”—29th May, 1869. 4th May, 1869 and vee ‘y, ® 

1694. JoHN ALLEN BinDLey, Burton-on-Trent, Staffordshire, ‘‘An im 1487. Cuaries Easton Spo r, Bron y Garth, Port Madoc, Carnarvon P i tol 
proved attemperator for union and tunning casks used in brewing.’ shire, and Grorce AvuGustus Hvuppart, sok ep , Carnarvonshire, ' : oo 
lst June, 1869. ‘ Improvem«e in the construction of railway Lath M S69 . “ 

1715. Joun Luoyp, Lilleshall Iron Company, near Shifnal, Salop, “ Im 1581. WILLIAM poneen South Hackney, ndon, “‘Improvements in pow » the 
provements in the construction of fans for ventilating.’ connecting and securing together the rails of railways.”—2lst Ma " and, aly, tn cons 

1721. Jonny Henry Jounson, Lincoln’s-inn-fields, London, “ Improve 1809. I “ ; Abe 
ments in the manufacture of iron.”—A communication from John Burt, | 1675. Grorce Preston and JOHN PRESTIC rd, Kent, “ Improve swt Twi ators for 
_Detroit, Michigan, | 1 June, 1869, iauidn Se tea for signallin slst May, 1809. ' i v : t 
7 Grorae WILLIAM Ley, St, John’s road, Croydon, Surrey, ‘‘ Improve- | 1759. W1.1aM SeLcers, Airedale Ww rks, Keighley, Yorkshire, “* Improve alter f ‘ oviate t 
ments in the manufacture of ornamental articles in wood in imitation ments in sewing machines.’ June, 1869 seqgu rned, at - 
of carving.” —4th June, 1869, 1785. WILLIAM tae Wen Chanies strect, Adelphi, London, ‘* Improve wu 

1741. Kirnpy Cook, Bishopwearmouth, Durham, and Grorar Hauxwe.t, ments in the manufacture of artificial fuel and in apparatus for the | front ! engine 
te gine Improvements in apparatus for decorticating and cleaning purpose A communication from Messrs. Buesnel, Le Quesne, and aes 
grain and seed.”—5th June, 1869 Dumontier, St. Servan, France 9th June, 1869 . - 

777. Joun Manson, Norwood, Surrey, ‘Improvements in and connected | 1811. Georce Wittiam Hower, Regent-street, London, “An ir a Class 3.—FABRICS 

with sewing machines, the production of new stitches or new work in construction of steam gauge.” —A communication from James i. ‘Miller, | Including Ma ry and Mechanical O a ted witi 
sewing machines, and the combination with sewing machines of a cut Cleveland, Ohio, U.S8.—12th June 1869. | Pre tring, Manuf iw”, i 1, Print Dressing 
ting machine for cutting cloth, calico, wood, o other material.” —9th 1847. Barnarp WARTSKI, Swan strec , Bethnal-green, London ‘Im Fa d 4 

June, 1869. provements in the manufacture of waterproof overcoats and other | 42 Sth D 

1795. James Foster and Joun Houtrrake, Bury, Lancashire, “ Improve- garments.” Kink J. Kink, 4 4 ; 
ments in apparatus for the prevention of smoke in oni WCos 1849. WitttamM Rorerr Lake, Southampton-buildings, London, “ is Fr i P 

1797. Wittiam = Ropert Lake, Southampton- buik lings, London, “An improved mode i mach f roducing a polished or enamelle 3 eon CS cures sa pe : 

proved covering for floors and other surfaces.” —A communication nan surface upon "J unication from Geor Weeden | 6 trom t obbin encircled within t syetala ts, ‘ 
Shadrach Houghton Pearce, Boston, Mi ussachusetts, U.S. Francis, Edwi Jerem y Wells Bliss, and George Wells ; Williax ns, fabs ric to | : uy , ee : 

1800. Grorce WasuHincTon O.iver, Liverpool, ‘‘ lmprovements in the art 1, Connectic a “ Loth June, 1869 am nD wee > ee ene vo . . 
manufacture of explosive powder and m machinery to be used in such | 1850. Groror ~ npteamasn By a Manchester, ‘* Improvements in the treat- | D° ] a. the v : . a eae © saggdhnrnens 
manufacture. A communication from Paul A. Oliver, New York, U.3. ment of castor, cod-liver, and other medicinal oils in order to rend eacn u prod s a portion of veav These v arp 

10th June, 1860. the same more palatable t : t + . ony t ec * b 

1824. Danie. Firzceraup, New York, U.8., ‘Firing projectiles from 1856. Avavste Desrovy, Southan pt m-buildings, London, “ Improv = , . = ‘ — 
cannon or mortar which is attached to a vessel, which he terms a sub ments in means or apparatus for sewing boots ar 16 vue ' n . 
marine cannon or mortar.”—14th June, 1869. 189 7 I I ber, 
1, Georce West weer: Picotr, Halifax, Yorkshire, ‘‘ Improvements | 1868. Winazam Ropert Lake, Southampton-build . London, “An 
in machinery or arn for the consecutive manufacture of various improved process for preparing sulphates and obtaining fine silve: There a two standards, o1 at « 1 end t machi Fach 
articles of commerce from materials capable of being formed either by therefrom.”—A communication from Frederick Gutzkow, San Fran- standard has three vertical arms; the standards are connected by tie 
tension, compression, or extension thereof.” cisco, California, U.8S.—17th June, 1869. bars near the lower part. The front vertical arms of the standards are 

474. Henry Tyior, Queen-street, Cheapside, London, “ Spring bedsteads.” | 1869. Wittiam Rosert Lake, Southampton-buildings, London, ‘‘ An | also connected at their upper ends by a tie bar; the tops of the back arms 













—16th February, 1869. 































































































































































































































































improved culinary utensil to be used on stoves or ranges for broiling, 


















































are also connected by a tie bar; the upper ends of the central vertical 

















12 THE ENGINEER. Juty 2, 1869. 
arms are connected by a tie bar, which is formed with a knife on | lating the supply of lubricating material to the inner surface of the | one at the uj atid thé other at the lower part thereof, in convenient 
the top side and in front of ne Sebquannes SY bar, Bg is ag a ns ‘ies , “Re , “ positions for the operation of the runner. 
somewhat lower in another bar, whic! a roun smoo' eon the 63. C. E. Brooman, eet-street, ‘‘ Roofing.”—A communication.— 53. . Goo: ewgate-street, “ Cigars,” — Decem 
top side. This bar is also secured to the front of the central vertical Dated 10th December, 1868. yh pe the husk of the Romagna aoe Ly 

‘bunch” 


arms and below the last-mentioned bar.—Not proceeded with. 
3751. J. Parkins, Brewer-street, Golden-square, ‘* Embossing, &c.”—Dated 
9th December, 1868. 

The machine consists of an oblong metal frame fixed at one end to an 
ordinary stamping machine, bevelled off in its inner edges so as to form 
V-guides, on which the die-bed slides. This die-bed consists of a steel 
or other metal block, having a hole in it for the reception of the die. A 
small trough is attached to the inner side of the die-bed to catch the 
superfluous ink that will be caused to flow round and down the die by 
the sharp edge of the die coming in contact with the brush of the inking 
apparatus. Sliding on this oblong frame is another and smaller metal 
frame, which receives a reciprocating or forward and backward motion 
from the die-bed, which is actuated by means of cords acted upon by a 
treadle and weight, or by any vther suitable hanical arrang t 
On the sides of this second frame are formed vertical wedge-shaped cams, 
which, as the frame and die-bed are moved to the right in order to bring 
the die under the inking brush, will support the cushion or impression 
frame out of the way, so that the die may press forward without 
touching it. 

3756. W. H. Piatt, ‘‘ Ashton-under-Lyne, ‘ Shuttles.”—Dated 10th Decem- 
ber, 1868. 

The object is to dispense with the square mortise hole which is usually 
made in the lower side of the shuttle. Instead of cutting the square 
mortise hole beneath the shuttle for the reception of the spring, the inven- 
tor only mortises away sufficient from the upper part of the shuttle to 
receive the squared end of the shuttle peg; and from the base of this 
short mortise he bores out a hole in the direction of the shuttle point, 
and he inserts therein a straight or flat spring slightly curved or bent at 
one end, supporting and holding the said spring by means of two pins or 
cotters driven in from the side of the shuttle.—Not proceeded with. 

3757. W. G. Manwarine, Banbury, “‘ Sewing machines.”—Dated 10th 
December, 1868, 

This relates te lock-stitch sewing machines wherein the needle is 
actuated from a rotary driving shaft or spindle carried in the fixed arm 
of the machine, and consists essentially in transmitting motion from the 
overhead shaft to an oscillating or vibrating shuttle carrier by means of 
an eccentric crank, pin, cam, or other mechanical equivalent mounted on 
the driving shaft, and connected by a connecting rod and short lever arm 
with a rocking shaft situate below the cloth plate, which rocking shaft 
carries the vibrating shuttle drum.—Not proceeded with. 
$766. J. Pickies, E. Ramsporrom, 8S. Haaaas, 8. Foutps, J. SHACKLETON, 

Bingley, York, and W. Berry, Bradysord, “ Spinning srames.”—Dated 
11th December, 1868. ° 

Upon asmall portion of the spindle top the inventors form a double- 
threaded, or it may be a treble or quadruple-threaded, screw with a plain 
part above or below it. The flyer has a corresponding female screw 
tapped into the upper part of the head or boss thereof, the lower part 
being plain, to correspond with the plain part below the screw on the 
spindle top before mentioned. This screw—which is made left-handed, 
as usual, for the spindles of spinning frames, and right-handed for 
twisting frames—greatly accelerates the disconnection of the flyer from 
the spindle. They make the pitch of the screw from one-eighth to one- 
fourth of an inch, and so that by giving a slight touch to the shoulder of 
the flyer in the direction the spindle runs it will release itself from the 
spindle in one turn of the screw, or thereabouts. 

3787. G. A. C. Bremoe, Liverpool, “ Flax.”—Dated 12th December, 1868. 

This relates to new and improved apparatus for causing the continuous 
rotary movement in one direction of a shaft or prime-mover to com- 
municate to other parts of the mechanism a reciprocating rotary move- 
ment greater in the one direction than in the other, and such improved 
apparatus is especially applicable to the machinery referred to above. 
The construction which is adopted for this purpose is the following :—A 
toothed wheel is fixed on the reciprocating shaft of the roller, and a 
pinion is held in gear with this wheel by means of radii or arms connect- 
ing the axis of the wheel with the axis of the pinion, allowing both to 
rotate freely, but keeping their axes always at the proper distance for 
gearing. The axis of the pinion, or any convenient point of the arms or 
rocking frame, is connected by a connecting-rod to a crank or eccentric 
fixed on a continuously rotating shaft or prime-mover, so that as this 

rime-mover rotates the pinion is caused to vibrate in an are described 
rom the centre of the reciprocating shaft. On the reciprocating shaft he 
mounts loosely a pulley or wheel, which is driven with continuous rotary 
motion by a band, strap, or by suitable gearing from any convenient 
prime-mover. This pulley or wheel has atlixed to it a toothed wheel or 
pinion, which gears into the vibrating pinion or into a wheel affixed to it. 
3794. 8. W. Smirn, Leeds, “ Spinning.”—Dated 14th December, 1868. 





The object is to dispense with the mule in spinning, twisting, or 
doubling, and to operate directly and continuously by means of a spinning 
frame, and this is accomplished by use of a pair of hollowed rollers con- 
structed as afterwards described.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
8736. T. Speir, Blackstone, ‘Cultivating land.”—Dated 8th December, 1868. 

This consists in fixing one or more pairs of ploughshares, mould-boards, 
and bodies to brackets fitted on opposite sides of a shaft. This shaft is 
earried in a rectangular frame, and when the machinery or apparatus is 
in operation the shaft lies in a diagonal direction. When the ploughing 
mechanism or apparatus has travelled across the field which is being 
ploughed or cultivated in one direction, the position of the diagonal shaft 
is reversed, and at the same time turned upon its axis, so as to turn the 
plough bodies (which are fixed in the opposite side of the shaft, and point 
in an opposite direction) into position, to enable the apparatus to be 
employed in cultivating or ploughing the land in a reverse direction. 

8736. T. Speir, Blackstone, ‘* Cultivating land.”—Dated 8th December, 1868. 

This consists in placing one or more pairs of ploughshares, mould-boards, 
and bodies upon a series of transverse shafts carried upon an oblong frame. 
The ploughshares, mould-boards, and bodies are fixed on opposite sides of 
the shaft, an equal number being placed on each side, so as to cut an 
equal number of furrows in advancing or returning across a field. On 
each of the transverse shafts a pitch or chain-wheel is fitted, actuated by 
a pitch chain or an ordinary chain from the central transverse shaft, 
which may be fitted with a double pitch or chain-wheel, so as to actuate 
the transverse shafts, which are situated on each side of it, by separate 
chains; or an endless chain may be used for that purpose. By means of 
a hand-wheel the shafts are turned on arriving at each side of the field 
being cultivated, so as to bring the proper set of ploughs into position, 
according to the direction in which the apparatus is to travel. 

8755. J. Norman, Glasgow, “ Grinding grain.” —Dated 10th December, 1868. 

This comprises two serrated plates between which the grain passes, 
whilst one plate has imparted to it, by means of a revolving crank or its 
equivalent, a short, rapid, reciprocating stroke; or both plates may be 
made to reciprocate in different directions. 

3770. P. Korzo, Pesth, Hungary, ‘* Reaping.”—Dated 11th December, 1868. 

The object is to ensure the efficient working of the rakes and gathering 
arms of reaping machines by the use of a simple construction of driving 
gear. This the inventor proposes to obtain by the employment of an 
inclined rake shaft, which, when rotated, will give the desired rising and 
falling movements to the rakes and gathering arms, and cause the latter 
to come in contact with the corn and gatherit up to the knives, and when 
the corn is cut enable the rakes to sweep the corn off the platform on to 
the ground. 

3790. R. NorFouk, Beverley, “ Reaping.”—Dated 14th December, 1868. 

This consists in performing these operations by self-acting machinery 
actuated from the driving-wheel or other convenient part of the machine, 
whereby not only is the labour reduced, but the work is performed with 
more regularity than heretofore. A convenient mode of carrying out this 
invention isas follows :—To the driving-wheel orits axle is fixed a toothed 
wheel gearing into another wheel, to which is attached a cam which acts 
on a lever projecting from the platform. The cam is made with a long 
dwell to hold the platform up while the corn is accumulating upon it, 
and witha recess to allow the platform to drop suddenly when a sufficient 
quantity of corn for making a sheaf has been cut. The toothed wheels 
above referred to can be changed so as to vary the rotary speed of the cam 
according to the state of the crop or the size of the sheaf. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3746. 8.8. AnpeRson, Bishop Auckland, “‘ Bricks, tiles, dc.”—Dated 9th 
December, 1868, 

This consists, First, in the application of a steam cylinder for the pur- 
pose of imparting a reciprocating motion to the entter frame of that dass 
of brick and tile making machines where the clay or other plastic sub- 
stance is moved forward through a suitable die on to the cutter table, by 


This consists in roofing or covering houses or other buildings with 
oblique slates or tiles secured by bent metallic wires or fastenings, and 
staples or eyes on wooden or metallic lathwork. To carry out this mode 
of roofing square slates or tiles are employed without a shoulder, and 
with a notch at the base to receive the m tallic wires or fastenings fixed 
to oblique lathwork. The wires or fastenings are pref: 
of galvanised iron. The bottom or lower part of each en; into the 
notch of a slate or tile, whereby a strong roof or covering is obtained. 
3764. J. F. Bentiey, Peterborough, ‘* Wells.”—Dated 10th December, 1868. 

This relates primarily to sinking or forming wells by the employment 
of cylinders with conical ends, which are caused to enter into finely 
divided silica or other kinds of earthy matter commonly called “silt,” 
“quick silt.” 

3772. F. Watton, Staines, ‘‘ Building.”—Dated 11th December, 1868. 

The inventor constructs a light building requiring only comparatively 
unskilled labour in its erection and but little foundation, and which is 
very dry and warm, in the following manner:—He takes a number of 
narrow planks, and places them horizontally one over the other, 
separating them the one from the other by placing at intervals blocks or 
short uprights between them. These blocks may be of wood, or a 
moulded brick or drain pipe. In this way a frame of the desired dimen- 
sions is produced, the blocks being arranged in vertical lines and the 
frame being firmly bound together by long bolts passing from top to 
bottom of it. Each bolt is ed close alongside of, or it may be through, 
a vertical line of blocks. The frame may be lathed and plastered on both 
sides, or wickerwork hurdles may be fixed upon it to receive the plaster, 
or it may be flanked or otherwise closed. In place of wood planks and 
blocks, other materials may, in some localities, be advantageously sub- 
stituted; thus, for the planks, sheet iron, bent to a trough-like form or 
otherwise, may be used, and for the blocks lengths of iron ‘tube may be 
substituted. The inventor takes a number of iron bars or sheets about 
one-eighth to one-fourth inch thick, the edges of which are turned up by 
a pair of rollers, and he places them horizontally one over the other, 
separating them from each other by placing short cast iron pipes or tubes 
between them. The pipes are arranged vertically one over the other, and 
either through or alongside of each vertical line of tubes a long bolt is 
mae g through all the sheets of iron and screwed up tight. A rib or 

ar of wood is then bolted on to the flanged edge of the iron sheets, and 
then the frame so constructed can be lathed and plastered, or it can be 
covered with iron, wood, or felt. When plaster is used wickerwork 
hurdles or wire gauze may be used instead of laths to receive the plaster. 
Blocks of concrete with holes through them, or earthenware tiles or 
blocks of wood, may be substituted for the cast iron tubes aforementioned. 
3777. H. Low, Essex-street, Strand, ‘* Waterclosets.”—Dated 12th December, 

1868. 

The inventor connects the service pipe by means of which water is to 
be supplied to the closet, whether from a main under-pressure or from an 
elevated cistern, with a valve-cock so constructed that upon raising the 
piston of the same communication is opened between the service pipe 
and a vessel of vulcanised india-rubber or other suitable elastic material 
capable of expanding under pressure and of contracting upon the removal 
of the same, and he encloses this vessel with a mould of the size and form 
which it is desired that the vessel should assume when filled with water 
under pressure, and of sufficient strength to resist the greatest pressure 
to which the vessel can be exposed.—Not proceeded with. 

3778. C. Ettison and E. Parkinson, Crosshills, ‘* Measuring.” — Dated 
12th December, 1868. 

This consists of « stand in form of a cross, the stem or upright being in 
two or more parts, so as to be adjustable im the height of the crosspiece 
to the armpit or under the arm of the person to be measured, the bottom 
of the stand resting on the ground or floor. The crosspiece is flexible, 
and with a strap having eyelet holes attached to one end and with a stud 
or pin in the other, so that it may be bent around and secured to the 
body. An upright piece is attached to the cross, so as to be adjustable to 
the centre of the back and also to the height of the back of the neck or 
collar. On this upright are two other parts at right angles thereto, one 
capable of being set to the back of the shoulder and the other to the 
waist of the person being measured. On the other arm of the crosspiece 
is an upright capable of being set or adjusted thereon and to the front of 
the neck of the person, and also on the said cross are two adjustable 
bosses or collars, to which are attached tape measures to measure the 
shoulder and waist. On the lower part of the stem is also an adjustable 
crosspiece to lay across the thighs, on which is a boss carrying a plummet 
line and an upright piece to adjust to the front centre of the body, on 
which is a crosspiece to adjust to the fork or between the thighs of the 
person. 

3788. H. L. D. Marspen, Louth, “ Framings and joints.”—Dated 12th 
December, 1868. 

The transverse section of the parts to be jointed together may be either 
three or four sides, or polygonal, or circular, but the inventor prefers the 
square form. The construction of the joint or a portion of the frame is 
as follows :—Taking timbers of square transverse section as an example, 
namely, two pieces are placed across each other and in contact, and are 
then bolted, screwed, pinned, nailed, or otherwise rigidly fastened 
together; a third piece is then placed in one of the angles formed by the 
intersection of the first two pieces, having parts of two of its sides in 
close contact with a portion of a side of each of the two first pieces. The 
direction of the length of the third piece must be inclined to the direc- 
tion of the length of each of the other two, and not be parallel with it, 
parts of which other forms are united in a similar manner.—Not 
proceeeded with. 

3789. J. Hine, Cockermouth, ‘‘ Millstones.”—Dated 12th December, 1868. 

The apparatus consists of a rectangular frame having a longitudinal 
opening or slot in which works the block containing the di d or 
other cutter. This frame is firmly attached by means of a nut working 
in a slot at one end of the frame to a radial arm pivoted at the centre of 
the millstone, so as to turn freely, the pivot being fixed to an adjustable 
plate fitting in the eye of the stone. The attachment between the arm 
and frame is adjusted by means of the uut and slot, so that lines may be 
cut tangentially to any circle described from the centre of the stone. 
When a line has been cut, by traversing the cutting tool or block by hand 
from one end to the other of the opening in, the frame the frame is 
advanced a suitable distance for making a second cut by turning a thumb 
screw connected to and placed in the rear and near the outer end of the 
frame, the thumb screw working in a screw socket pivoted to a bed 
plate resting on the stone on which the operator sits. In this manver, by 
turning the thumb screw each time the cutting block traverses the frame, 
a number of similar and successive cuts will be produced, extending from 
the circumference of the stone tangentially to any circle described from 
the centre of the stone, according to the angle at which the radial arm is 
fixed to the frame. When the thumb screw has reached the end of its 
course the motion is reversed and the bed-plate advanced to proceed as 
before until the cutting or dressing of the stone is completed. 

3796. C. E. Brooman, Fleet-street, ‘*‘ Locks.”—A communication.—Dated 
14th December, 1868. 

This consists in constructing locks or fastenings with a flush or non- 
projecting catch-bolt, the object being to avoid the inconveniences of a 
eatch-bolt with an inclined plane, and which always springs out of its 
hole when the door is open.—Not proceeded with. 


bly of zine or 








Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3734. R. B. Ropen, Usk, “‘ Fire-arms.”—Dated 8th December, 1868. 

The ordinary lock, which usually is placed upon the side of the stock, or 
in some instances in the centre of the stock, is by this invention entirely 
dispensed with, and the piston or striker by which the ignition of the 
cartridge is effected is operated or functioned by a lock in connection with, 
attached to, or formed partly in the breech lock or closer, and in some 
instances moving with and on the same axis as the breech lock, and, if 
required, securing or locking the breech block firmly in position during 
the discharge of the cartridge. The breech block, or closer and shoe, or 
barrel, where no shoe is employed, together with the trigger a 
ments and mode of latching down the breech block, or the piston of the 
latching stud and the manner of attaching the shoe or barrel to the stock, 
as also the form of the stock itself, may be varied and modified to suit 
the altered requirements. 

3797. W. J. Murpny, Cork, ‘* Ordnance.”’—Dated 14th December, 1868. 

This relates to improvements in the details of an invention for which 
pong patent were granted to the same inventor, dated 11th December, 

55, No. 3197. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

8741. W. H. Porrie, Gray’s-inn-road, ‘‘ Umbrellas, &c.”—Dated 8th Decem- 


This relates to the runners of umbrellas, parasols, and sunshades, and 





means of screw blades turning upon a central axis in a mixing ch 

The slide valve of this steam cylinder is worked by means of studs or a 
cam fixed upon the axis of the roller which conveys the clay or other 
plastic substance from the die box on to the table upon which it is to be 
cut into bricks, tiles, or other similar shaped articles. Secondly, in an im- 
proved die box with a chamber for containing the lubricating fluid 
attached thereto, and fitted with suitable plugs, taps, or valves for regu- 





arrang ts in connection therewith. The improved runner is formed 
with a longitudinal slot or opening, and it is fitted or provided with a 
ring or co) on the runner 


which is capable of being rotated or turn 
wholly or partially, that Ts to say, to the required extent in both direc- 
tions. Suitable stop arrang its are provided to hold the ring in the 
required . A portion of this ring is raised or arched so as to form 
a sort of bridge piece. Two pins, studs, or stops are fixed in the stick, 








mays) to form a‘ , instead of using either paper or tobacco 

oo oe eons. The flavour of the or cheroot will in this manner 

be greatly improved. The husk is applied in its natural sun-dried condi- 

tion for wrapping round the “bunch” in the same way as when 

tobacco leaf or paper for the purpose. 

3754. W. Grirritus, Mount-street, Grosvenor-square, “ Bits and bridles.”— 
Dated 10th December, 1868. 

_ The inventor provides each end of the bit-bar, in addition to the pene | 
— to which the reins are attached, with another smaller — 
which the safety reins, hereinafter tioned, are to be the bit- 
bar being made either in one piece or jointed in the centre. 

3765. W. Dawes and E. A. Ramspen, Leeds, ‘‘ Harmoniums, &e.”—Dated 

10th December, 1868. 
Upon or in connection with the pallets or valves of the Bourbon or 
other bass notes of the instrument, or, in some cases, upon additional 
for this purpose, the inventors use reverse action levers, or other 








suitable or convenient mechanical it or att it, so con- 
structed that the pressing down of any key within the or limits of 
the attachment shall silence or prevent the notes above 


itself in the stop or stops thus fitted, and shall restore or allow the speak- 

ing of any note above itself when it is lifted or ceases to be the sub-bass 

note required, so that when in action the —_ or stops to which this 
tomat t is applied can only s) or sound one note at a 

time, and that the lowest note that is outed done or used by the player 

upon the keys instead of the highest or upper note. 

_. 4 H. Baycey, Newington-causeway, ‘‘ Filters.” —Dated 12th December, 





Instead of one sediment well, three wells of a cylindrical form are 
placed transversely across the bottom of the tank. The water in the tank 
flows first into the central well, to the bottom of which the sediment falls 
through a trap, and is drawn off by a cock. The water thus partially 
purified then flows through two separate pipes into the lower part of the 
two outer wells. 


3776. k- Woops, Holloway, ‘‘ Spring mattresses.” — Dated 12th December, 
1868. 


The inventor takes, by preference, three frames, and places one above 
the other. The top and bottom frames are made of the same size, and 
are adapted to the shape and size of the bedstead to which they are to be 
applied ; the third frame, and which is placed between the topand bottom 
frame, is somewhat smaller than the others. The inventor makes the 
frames of wood, and by preference of spruce, deal, or pine, for the sake 
of lightness. 

3779. F. Smiru, Birmingham, ‘‘ Bellows.”—Dated 12th December, 1868. 

This consists in sec’ a pair of guide-rods in a horizontal position in 
the body of the bellows from front to back, the forward ends of which 
are attached to an annular collar forming part of the body. The other 
ends of the guide-rods are secured to the bottom of the bellows; the 
larger end of the pipe is formed with a suitable flange or collar, and slides 
upon the pair of guide-rods thruugh the annular collar into the body of 
the bellows. When the pipe is required to be fixed in position it is drawn 
out upon the guide-rods and secured by screws or bolts passing through 
the annular collarand the flange or collar of the pipe.—Not proceeded with, 
3780 Z. Porter, Lambeth, ‘‘ Stoppers.”—Dated 12th December, 1868. 

This safety stopper is posed of a short vulcanised india-rubber or cork 
tube, in the upper part of which is inserted a metallic ring, on which 
this tube is kept fast by any suitable means, either binding spurs, expan- 
sion, &c. A screw-tapped peg with a conical head is inserted upw: in 
the india-rubber tube through which it runs, and is provided with a 
round screw nut at its upper part. This tube so fitted is inserted in the 
neck of the bottle to be stopped, and the screw-nut being turned to the 
right with the fingers causes the screw-tapped peg to move upwards; the 
conical head of the latter entering ually in the india-rubber tube 
presses it against the internal side of the neck at the very place where 
this neck is conical, and the bottle is hermetically closed, Gees the 
conical head of the peg presses the india-rubber or cork tube in its whole 
periphery against the conical neck of the bottle. To open the bottle the 
screw-nut must be turned to the left, then, by pushing down the peg, its 
conical head comes out of the india-rubber wba and the stopper is easily 
removed. 

3798. J. THomas, Gilbert-road, “* Tea-kettles.”—Dated 14th December, 1868. 

This consists chiefly in providing a tea-kettle with a tube or tubes, or 
with one or more tubes or cups, so formed and arran as to serve as 
passages for the heat and draught, so that the heating surface is greatly 
increased and rendered more tive, while the fire is kept bright under 
the kettle by the free passage of air through the tube or tubes. 











Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lnghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

3786. A. Prince, Trafalgar-square, ‘ Reducing ores.” —A communication.— 

Dated 12th December, 1868. 

The ore of gold or silver is to be powdered and mixed with & propor- 
tionate quantity of fluoride of calcium, natural or such fas is artificially 
pre} , or of any other fluorine salt or acid, and the mixture is to be 
exposed to the combined action of steam and carbonic acid. A decom- 
position of the mineral results 


‘ Saul 


and a milky solution is obtained, from 

which the pended gold is abstracted by passing the 

liquid through a bath of mercury or other suitable menstruum. The refuse 

of the mineral solution is used as a cementing liquid or base for paint, as 

hereafter described.—Not proceeded with. 

3761. W. 8. Jackson, Carter-street, Walworth, ‘‘ Decomposing bdbones.”— 
Dated 10th December, 1868. 

This consists, First, in a more effective and economical method of 
applying solutions of hydrochloric acid and similar known solvents to 
bones for the purpose of dissolving the earthy matter and separating it 
from the animal matter thereuf by ing the bones in suitable 
vessels as described herein, and then subjecting them to the solvent 
action of the solutions, these solutions being applied to the bones under 
an increased pressure or at the <7 atmospheric pressure only as 
required until they are saturated, or nearly so, with the earthy matter of 
the bones. Secondly, in the d position of the phosphates of calci 
obtained by the action of solutions of hydrochloric acid or bones by 
means of silicic acid for the economical extraction of their phosphoric 
acid and phosphorus. Thirdly, in submitting the animal matter obtained 
by the action of solutions of hydrochloric acid or bones to the direct 
action of high-pressure steam for the production of gelatine and glue. 
3774. B. Hunt, Searle-street, ‘Cooking.”—A communication.—Dated 12th 

Ph gna ny 

apparatus question is com ci; of five tubular 
boilers constructed as to their de in clesedine with the French 
— of Mr. Cail, dated May 23rd, 1860, No, 45242. Besides the five 
ilers it is provided above and below with an injection or a surface-con- 
denser, or with condensers of another kind. 
3775. J. MILLWARD, Birmingham, “ Preserving meat.”—A communication. 
—Dated 12th December, 1868. 

This consists in subjecting the meat or animal matter to be preserved 
to the following process or method of treatment :—The meat, either in 
whole carcases or in parts, is s' mded within a vat or receiver, from 
which the air is then exha as completely as practicable by un air 
pump or other means. The vat is then rapidly filled with gaseous bisul- 
phide of carbon, proto-sulphide of carbon, carbonylic, sulphide, or some 

uivalent gas, either alone or with phenic acid, methyl, or other product 
of the destructive distillation of wood or coal e sulphides of carbon 
—_ be produced by any of the well-known methods. en such phenic 
acid or methyl is it is employed in the proportion of about one 
ounce thereof to every 100 cubic feet of sulphide of carbon gas, but the 
inventor does not limit himself to these proportions, and the phenic acid 
or methyl may be dispensed with entirely. 


Class 9,-ELECTRICITY.—None 
Class 10,—MISCELLANEOUS. 


Including all patents not found under the preceding heads. 
J. A. Farwia, urst, and C. Haynes, Bermondsey New-road, ‘‘ Sheet metal 
ted 8th December, 














casks.” —Da , 1868. 
The inventors make metal casks with four equal sides, the heads and 
bottoms ha’ which heads and bottoms are placed in their 


itions inside the 


of ening the of the cask, and the concave forms an air cham- 
be ae “. So, ae on Sane Seen ne 
ex’ juired produced 
to the inside of the cask or cae a 
$732. J. Firrer, Birmingham, ‘‘ Nuts.”—Dated 8th 4 
in the nuts or screw boxes of table expan- 


ders of a white metal or alloy, in place of ordinarily 
—- for that purpose. e nuts or screw boxes are made of this 
wl eT ee Secondly, in 
nuts or screw boxes of expanders on 


the screws of the “table. 
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ders by the use of metal instead of the nuts or screw 
foes pA as is usually rg — 

3733. O. Reynoips, Manchester, “‘ Signalling.”—Dated 8th December, 1868. 

This table explosive material or 





— LaNcasTER, Bootle, ‘‘ Consumption of fuel.”—Dated 8th December, 


This consists in placing or building within and at a short distance from 
the back end of the furnace, fire-box, or other fire-grate, a metal plate, or 
a metal plate and fire-brick, fire-tile, or fire-clay combined, in some cases 

‘orated with holes for the admission of air from the chamber formed 
the left between the plate or wall, or both of them, and the tube 
or of the furnace. This chamber has an inlet for the admis- 
sion of atmospheric air, proportioned to the —.; a4 air which in each 


— case may require to be admitted. le under the 
te, and is furnis! ed with a regulator in the form a damper, door, 
louvres, or other suitabl hani ar it, and is worked from 





the front of the furnace in any convenient manner, inside the fire-box, 
furnace, or other 3 
3740. C. e, Gueeen, and J. L. Lyster, Dublin, ‘‘ Kilns.”—Dated 8th Decem- 


ber, 1868. 

In a kiln constructed ding to this invention the upper part of the 
chamber of the kiln may be of any usual shape, elliptical, cylindrical, 
conical, or otherwise. Ata certain ) eye say about one-third the entire 
height of the kiln from the bottom chamber suddenly expands below 
this point, and from this expanded portion it becomes gradually narrower 
down to the draw hole or bars. —Not proceeded with. 

3745. W. Baines, Smethwick, “‘ Signalling.”—Dated 8th December, 1868. 

For signalling and wor! the switches, in order that it may be im- 
possible to place the signals in a manner inconsistent with the position of 
the switches, and therefore dangerous, the inventor fixes to the lever of 
the trailing — a long socket or boss, on which the other levers of the 
switches and signals are mounted and turn. The socket or boss carries a 
bar running from end to end of it. This bar, which acts asa stop, passes 
apne on slots in the signal levers and also in the lever of the f: points. 
In order that the facing point lever may control the positions of the down 
signal levers these are mounted on ei side of it, and between them 
and the facing point lever there are mounted frames or oe capable of 
sli a short distance in guides, in a direction at right angles to the 
plane in which the point lever moves. There are notches in the frames 
or plates which fit projections on the levers so as to hold the levers. 


7, a T. ParLour, Brooklyn, New York, ‘‘ Blocks.” —Dated 9th December, 


This relates to keel and bilge blocks, which are more especially — 
for supporting a ship or other vessel laid up in dock for repairs. These 
blocks are made in several parts or sections, and the invention consists 
chiefly in the construction and arrangement of the parts or sec- 
tions, and in the novel means for adjusting and securing the same in any 
desired position under the vessel, to adapt the blocks to vessels of various 
dimensions without removing the water from the dock. 

3748. F. Meapows, Red Lion-court, “ Brass ruling.”—Dated 9th December, 


In machines constructed according to this invention the knife or cutter is 
fitted in a carrier free to be moved up and down in vertical guides. A 
link operated by a lever handle bears w an incline on the carrier. The 
carrier carries a platten or r fi in a vertical guide therein, and 
a strong spring on the ler presses on the platten. 

3749. a Negpuam, Dukinfield, ‘‘ Fuel economisers.”—Dated 9th December, 
1 


This relates, First, to the means of driving the gearing which gives 
motion to the scrapers of fuel i , and ists in obtaining the 
n motion for this p frum the force of the feed-water as it 
is fed into the economiser. may be accomplished in various ways. 
For instance, the water might be ie to raise a clack valve, the motion 
of which is communicated to a ratchet-wheel by means of a catch and 
lever and clack valve, which rises and falls as the feed-water is forced 
through the pipe, and thus acts on the lever, which is connected by 
means of the connecting rod, to the ratchet lever. 

3750. F. Boiron, Bristol, “‘ Charcoal.”—Dated 9th December, 1868. 

The inventor makes the retorts conical and mounts them with their 
axes horizontal. By this the charcoal is carried forward continuously by 
the simple revolution of the retort without internal mechanism. He 
also, in some cases, makes the retorts with cmmnptiene lengthways, by 
which means a much larger amount of metallic heating surface is ob- 
tained, and the charcoal, which is itself a bad conductor of heat, is conse- 
quently more uniformly heated. In some cases, in order to increase the 
heating surface, he places inside an otherwise plain retort, a number of 











ribs or shelves lengthways of the retort and radiating from the 
a, such ribs also give increased strength to the retort.—Not proceeded 
with. 

3752. T. Sr Manchester, ‘ Signalling.”—Dated 9th December, 1868. 





This consists in an improvement upon the ordinary vibrat: electric 
bell. Besides making the usual connections between the bell and the 
battery, we make another connection by means of a wire passing through 
these points from which it is desired to have a means of communication. 
—Not proceeded with. 

3758. A. Matruresen, St. Bartholomew's Hospital, “‘ Paper.”—Dated 10th 
December, 1868. 

The inventor submits wood when in a state of division, such as shavings, 
saw-dust, or disen ited wood, to what is known as a retting process, 
that is to say, the wood in a state of division is steeped either in running 
or stagnant water, and is allowed to undergo a retting or fermenting 
process, by rr certain constituents of the wood will be decom- 

and removed, and the subsequent treatment of the residual ligneous 
bre for the production of pulp or ~ will be thereby rende: more 
ne and the process of boiling and bleaching be more easily 
e 
7. = A eenen, Paris, ‘‘ Measuring.”—A communication.—Dated 
t > . 

This sists in a graduated circle, gi by means of a vernier the ten 
seconds of horizontal angles. There is a g moving in a plane perpen- 
dicular to the circle, and another glass fixed by a support in the vertical 
plane of the glass upon the circle. A powerful microscope is closely con- 
nected with the glass, and there is a very sensitive level resting on a ruler 
of a determinate 1 . Ascale is fixed vertically at the extremity of 
the ruler in the plane of Se axis of the microscope, and divided 

to half millimetres. The millimetres are alone marked with a figure 
comprised between 1 and 100. A micrometical screw is joined to ‘the 
lower part of the scale, giving the two-ten-thousandths of a millimetre of 
the scale read on the uated circle of the screw. Another very sensi- 
tive level may be applied on the glass, and serving to determine its hori- 
zontal position. 


3760. W. ae and T. Biaorn, Sheffield, ‘‘Spanners and wrenches.”— 
10 


Dated x L 

, First, in the placing of the moulds to receive the steel in 
a fluid state in a slanting direction, so that the stream of molten steel. 
when poured into the moulds, falls straight to the bottom of the mould, 
as shown, so as to keep clear and not come into contact with the movable 
or fast steel or cores, which would be liable to be dam by the 
molten steel f: 4 — them, and also prove injurious to the articles 
produced. The muvulds are proposed to be made in or portions, to 
open with or without a hinge at the bottom, as may be found most con- 
venient. 
3767. R. Waycoop, Newingt 


msists in fitting or constructing self-acting valves in the 
ventilating shaft and in the sae rom the workings thereto. 








of mines.” — Dated 11th 


3768. T. HoLpER, Westbourne-road, and G. Dover, Holloway, “ Horse- 
alate on \~ rer 

a iece of metal or appliance to 
the front part of a horseshoe when fixed to a horse’s foot by nails in the 
wae Sas So roughing pieces or points of steal loosely in 
such clip-piece, so they can only be ed or withd 
when the clip is taken off or removed from the shoe when the roughing 
points are worn down or rendered useless. 


3769. H. Carter and G. H. Epwarps, Bow, “ Fire-arms.”—Dated 11th 


2 
The breech-block or plug is to and close a vertical 
motion by means of a i onan commestion with the barrel the 
plug fi the space cut away in a converted gun or falling into the 
= in a gun manufactured in the first instance for a breech-loader. 
under surface of the plug is flat at the sides, to fit the u surfaces 
of the sides of the open , and is provided at each end with aslotted 
| seed the ide nearest the barrel to contain th 
con’ 





e striking- 
stop of Daun ant abeie arcane iids email taeehen eee 
taining the sli locking catch whereby the plug is shut down and 
secured in the body of the gun. This locking catch protrudes or extends 
beyond the closing end of the plug, and retreats when in the act of 
or curvilinear face the surface of 

the rear of the body. It is also in line with a stem enters the tube 








OND Op re et Go eee Hheet, and a spring being inserted 

within the tube, it follows that the action of the closing catch and the 

tube, stop, and striker will always be antagonistic, the spring tending to 

drive the respective parts from each other.—Not proceeded with. 

3771. W. H. Batey, Salford, “Regulating heat.”—Dated 11th December, 
1868. 


In pyrometers where the indication of the temperature depends upon 
the expansion of rods or tubes of different dimensions it is sometimes 
necessary to adjust the indicating apparatus so as to compensate for the 
permanent expansion which may have taken place in either of the sub- 
stances used. This invention consists, in the First place, in arranging 
pyrometers so that this adjustment may be made without taking any part 
to pieces. This is accomplished as follows :—The indications are made in 
the usual way by means of a hand or pointer working over a graduated 
dial, but, ins’ of attaching the case which carries the dial permanently 
in one fixed position upon the tube or rod, it is screwed on up to the 
proper position and secured by means of a small stud which passes 
through a slot and holds it just sufficiently tight to prevent it being 
ssovell by accident. This slot is long enough to allow of the dial being 
screwed up after the substance has been permanently expanded sufficiently 
far to ate the relative lengths of the bars and compensate for the 
permanent expansion. 

3781. S. Copperruwaite, Chapel-Allerton, York, ‘‘ Turning.”—Dated 12th 
December, 1868. 

This consists of apparatus to be applied to an ordinary lathe, in which 
apparatus a series of cutters is so arranged in a drum that as it revolves 
each cutter is successively caused to act on the material or blank to be 
turned, so that the shape of the said blank is perfected during one revo- 
lution of the drum.— Not proceeded with. 

3782. C. E. Brooman, Fleet-street, ‘‘ Indicators."—A communication.— 
Dated 12th December, 1868. 

The apparatus, when applied to letter-boxes, comprises two turning 
prisms, one of which, for carrying the figures to show the hours or times 
of collection, has a vertical axis, and the other, for showing the days of 
the week, has a horizontal axis. 

3783. G. Preston and J. Prestige, Deptford, ‘‘ Lubricators.”—Dated 12th 
December, 1868. 

This relates to lubricators for the use of tallow and other hard fatty 
substances. The process of lubrication with these lubricators is con- 
tinous, and by means of an internal spiral tube or worm becomes opera- 
tive immediately the steam is admitted to the engines. 

3784. F. Erskine, Manchester, “‘ Economising fuel.”—Dated 12th December 
1868. . 


This consists in forming the fire-bridge on a beam or otherwise to com 
mence about on a level with the fire-bars, and ascend to within a few 
inches of the underside of the boiler or top of the flue or furnace.—Not 
proceeded with. 

3786. J. Hamitton, and J. B. Crawrorp, Glaagow, “‘ Cutting stone, dc.” — 
Dated 12th December, 1868. 

This consists in using a thin blade of steel, which is held in a suitable 
tool holder, attached to or forming part of a planing or slotting machine, 
slide rest, or revolving disc. The thin blade of steel is placed in a groove 
or recess made to receive it in the front part of the holder, and at the 
lower or cutting end it is supported by a piece of metal projecting down- 
wards from the holder, so that as the cutting action is going on the pro- 
jection affords a rigid bearing to the tool. The tool-holder is provided 
with a screw rack and pinion holders or other means for lowering the tool 
as its lower end wears away, or it may be lowered by the hand of the 
attendant workman.— Not proceeded with. 

3791. W. Meakin, Great Woodstock-street, “‘ Lock spindler.”—Dated 14th 
December, 1868. 

One handle or knob of china, or other material, is firmly secured to one 
end of a square spindle, in any customary manner, with the ordinary 
attachment revolving in a rose pe firmly secured to the door. The other 
handle or knob of china, or such like material, has a metal bush or ferrule 
affixed to it, in the centre of which is a hole accurately tapped to suit a 
screw thread cut on the angles of the spindle; this metal bush or ferrule 
has a projecting collar forming a circular recess to receive a dise of brass, 
iron, or other material. 

3795. J. ALLMARK, Oldham, and W. Biakey, Liverpool, “‘ Tobacco.” —Dated 
14th December, 1868. 

This consists in enabling the operator to cut various lengths or thick- 
nesses of tobacco at will, to accomplish which there is attached to a false 
bottom a half nut working on a screw, such half nut being acted upon by 
a spring or other flexible material tokeepthe same in gear, while working; 
by compressing the spring or other flexible material the half nut isthrown 
out of gear from the screw. The false bottom can then be moved to 
any of the box for the purpose of cutting off any length or thickness 
of tobacco, or instantly removed to the true bottom of the box to receive 
a fresh supply.—Not proceeded with. 





BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

SIncE my last notice of the Birmingham gun trade an attempt 
has been made to form a gunsmiths’ union. Mr. Dalzell and 
Mr. B. W. Potter have taken a prominent part in the movement, 
which bids fair to succeed. Mr. Dalzell addressed a meeting of 
the operatives on Friday at the Argyle Rooms, pointing out with 
some force the advantages to be derived from union and co- 
operation. A committee has been formed consisting of twenty- 
four members, and comprising stockers, finishers, markers-off, 
barrel-smoothers, and polishers, to duct the busi of the 
proposed union. The secretary (who is not yet appointed) is to 
have no connection with the trade. 

The nailers’ strike at Bromsgrove continues without any prospect 
of immediate settlement. A crowded meeting was held on Satur- 
day in the Cattle Market, at which Mr. H. Ince, district chairman, 
presided. Mr. Crawford, speaking on behalf of the nailers, said 
they were determined to hold out until their masters sent for 
them and offered terms of peace. This announcement was well 
received by the meeting, and other expressions of determined 
resistance elicited great approbation. ‘The number of men on 
strike is about two thousand, and the greatest distress prevails 
among them and their dependents. The Pall-Mall Gazette 
expressed an opinion the other day, then verv generally enter- 
tained, that the strike would extend to the Dudley and Stour- 
bridge districts; but there are now some hopes that the disturbance 
will be confined to its present area. As to the issue of the struggle, 
it would be premature even to hazard an opinion. 

From an interesting report on the Birmingham button trade, 
by Mr. J. P. Turner, I learn that the well-known ‘* threefold 
linen button” was invented as recently as the year 1841 by the 
erratic, industrial genius, Humphrey Jeffries, at that time a very 
notorious character in the toyshop of Europe. His invention was 
brought out and patented by Mr. John Aston, a successful 
manufacturer and practical business man. This button, as many 
of your readers know, is formed of a linen covering and a ring of 
metal, so put together that both sides and centre are completely 
covered with separate pieces of linen, and thus produced quite flat. 
This being a neat and convenient button, at once superseded the 
old thread button of Dorsetshire, formed of a ring of wire with 
overlying threads, and gathered in the centre. Mr. Aston’s patent 
was ~~~ upon by Mr. William Elliott, whose successors 
(Dain, Watts, and Manton) now consume, for this article alone, 
63,000 yards of cloth and thirty-four tons of metal, which are 
worked up by not less than 250 pairs of hands. Buttons of vege- 
table ivory or Corozo nuts are made in Birmingham to the extent 
of fifteen to sixteen tons weekly, employing some 700 workpeople. 
Pearl buttons constitute a very interesting branch of this trade. 
In the production of these buttons no elaborate machinery has yet 
been successfully employed. Beyond the foot-lathe, the pearl 
button maker can boast little labour-saving machinery, the opera- 
tions requiring the most delicate manipulation. The mother-o’-pearl, 
which is cut into buttons, is of various kinds, some of which are of 
great value. The white-edged Macassor shells are fished almost 
entirely from the East India seas. These shells, the ‘‘ mothers” 
of the orient pearl so coveted at the Court of St. James’, are 
unequalled in the world for purity of grain and extent of dimen- 
sions. Their value in Birmingham varies from £140 to £160 per 
ton. Yellow-edged Manilla are, perhaps, next in quality, ranging 
from £100 to £120 per ton. These are also used largely by the 
Sheffield cutlers for knife-handles. The Bombay and Alexandria 
shells, found in the Persian Gulf and the Red Sea, are very 
variable in quality and usefulness, the price ranging from £30 to 
£70 or £80 per ton, according to circumstances. The ‘‘ Black 
shell,” from the Archipelago of the Pacific, and the ‘‘ Panama 
shell” are also used extensively in the lower branches of the 
Birmingham button trade. Mr. J. S. Wright (Birmingham 








Chamber of Commerce) gives the following analysis of the importa- 
tion of shells of all kinds during 1859 and four subsequent years: — 
1859, 1800 tons, of the value of £66 000; 1860, 1200 tons. of the 
value of £47,000; 1861, 650 tons, of the value of £31 000; 1862, 
1100 tons, of the value of £31,000; 1863, 800 tons, of the value of 
£25,000. Of the above, about one-fourth was either re-exported 
to the Continent or consumed in Sheffield, the remainder being 
used in the Birmingham button trade. Yr. William Aston, 
Princip-street, is the largest employer of labour in this trade, 
having some 700 or 800 hands. essrs, Dain, Watts, and Manton 
would, perhaps, rank next in importance, and Messrs. Hammond, 
Turner, and Sons, and Messrs. Smith and Wright, are also very 
large employers. The aggregate number of persons employed in 
button-making here (of whom a large proportion are women and 
children) is estimated thus:—Metal buttons, 1200; linen, &e., 
1500; pearl, 2000; vegetable ivory, 700; glass, horn, wood, &Xc., 
600; total, 6000. The present condition of the trade is not very 
satisfactory, fancy buttons being especially in quietdemand. The 
manufacturers named, together with Mr. Foley Hall (St. Paul’s- 
square), Messrs G. R. Collis and Co., Messrs. J. and W. Deykin 
(Jennen’s-row), Messrs. Lund, Waldemar, and Co. (Northampton- 
street), Messrs. Richards and Ensell (Hockley Works), and others 
whose patterns have acquired celebrity in the export markets, are 
doing a fair trade in the departments in which they are specially 
distinguished, but no very great activity is reported. 

The manufacture of velocipedes is rapidly extending in Birming- 
ham and the surrounding district, It has been already mentioned 
in THE ENGINEER that a well-known Birmingham house was 
largely occupied in this kind of work. A proportionately brisk 
demand has sprung up at Aston, where Messrs. Palmer Brothers 
(Victoria Works) have improved on the original bicycle by the 
addition of several patented ‘‘attachments,” some of which 
possess considerable merit. Messrs. Palmer's speciality is called 
**The Veloce.” At Wolverhampton Messrs, Forder and Traver 
are turning out large quantities; a factory has been successfully 
established at Darlaston; Mr. Lloyd and Messrs. Harper (Albion 
Works) are manufacturing them largely at Willenhall, and in 
other parts of the district the production of the ‘‘ mechanical 
horse” bids fair to become an important staple of industrial 
enterprise. 

Mr. John Wright (Broad-street) has recently patented a ‘‘ filler” 
for water-slide chandeliers, which has some points of merit. The 
design of the contrivance is to enable persons using water-slide 
chandeliers to fill them easily, and without causing the water to 
overflow. This is accomplished by fitting the interior of the can 
or “filler” with a finely-curved tube from the top of the spout to 
the bottom of the vessel. When the spout is inserted in the cup 
of the chandelier, the water rising to the spout at once stops the 
supply, and no more water than is absolutely necessary can be 
poured in. 

The utilisation of waste gases from the mouths of blast furnaces 
is just now occupying a considerable share of public attention in 
the Midlands, some interest in the subject having been stimulated 
by the recent visit of the local Engineers’ Institute to the Cleve- 
land and Newcastle iron districts. Some notice of inventions and 
improvements in this direction I must reserve for a future paper. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE FrinisHeD IRoN TrRavE: Few fresh orders, but tone cheerful : 
Specifications retained until quarter-day : Prices improved; Bars 
selling very low in some instances—PiG IRnon: Selling fairly : 
Stocks of the poor qualities getting low: Increasing production of 
inferior iron—CoaL: Quiet: Competition of other districts: 
Prices low—HanDwares: Nut and bolt makers: Gun manufac- 
turers: Agricultural fencing makers: Edge tools: Japan ware : 
Electro-plated goods: Small chains: Hames: Heavy chains: 
Anvils—THE Tin TRADE: Reduction in prices: Cause of the 
present unsatisfactory condition of the trade. 

Tue week has not been productive of many fresh orders for 

finished iron, the consumers who have specifications to send out 

being rather desirous of keeping them back until towards the 
quarterly meeting, which will be held in Wolverhampton next 

Wednesday. By that time the end of the month will have passed, 

and so, too, the quarter day ; the half-year will be closed, and the 

accounts will not get into the Midsummer bills. There was a dis- 
position on *Change in Wolverhampton, on Wednesday, and in 
3irmingham yesterday(Thursday), toregardthe prospects of thetrade 

as somewhat more favourable ra they appeared a fortnight ago, 
and pig iron makers reported fair sales. Certain of them announced 
that stocks which had accumulated had gone off ; and the expecta- 
tion that an increase in the make of pig iron would take place is 
being realised by the operations of firms who are extending their 
means of production. These manifestations are not generally to 
be seen in cases in which makers have been a long time at work. 
Nor do they relate to qualities of the first class. Prices of finished 
iron are not improved excepting in rare instances, and consumers of 
large quantities, who do not always require first-class metal, report 
that they have been able to get certain of their wants supplied at 
as low as £6 2s. 6d. for Staffordshire bars. The list price being £7, 
the figure is very conclusive of the paucity of orders, certainly in 
the cases to which it relates. It must not, however, be under- 
stood that 17s. 6d. under list is the price at which finished iron 
can be got the district through. Bars always experience the 
largest amount of competition, and the other descriptions cannot 
be reported as so flexible. Pigs are tolerably easy, and the users 
of cinder qualities report that they have been able to get supplies 
at a drop of 1s, 3d., as compared with previous purchases, 

Coal remains quiet, but the Cannock Chase and other leading 
domestic collieries are doing a fair amount of business, considering 
the time of the year; but here, too, the competition of other 
districts makes itself felt, and prices, in some cases, are lower than 
they have been for some time past. 

As to hardwares, upon which I 1eported somewhat fully last 
week, I have to record that the nut and bolt makers are 
generally fairly employed; a few of them remain in their last 
reported condition, namely, quite busy. Complaints are still bei 
made by the makers who are least active that their more favoure 
competitors have been accepting orders hungrily. They profess, 
however, not to mind what has been done, because they say that 
the specifications that have now to be given out must be placed at 
prices which shall more than compensate the firms who are able to 
take them for their recent partial inactivity. There is reason to 
conclude that good orders, on account alike of Russia, of the 
United States, and of India, have yet to be distributed in connec- 
tion with railway requirements in those countries which have not 
yet been placed upon the market. But they are, it is feared, not 
near at hand. 

There is more doing now in guns, chiefly birding and fowling. 
The improvement is due in most part to the demand from America, 
and particularly that of the Southern States, which are gradually 
becoming much better customers than for some time past. Certain 
Birmingham operatives are, of course, benefitted by this. Another 
result is to occasion gun lock-makers of Wednesbury and Darlaston 
to attain a condition of employment resembling in some slight 
degree the workmen in the same towns who are employed in the 
making of girders, and bridges, and roofs, permanent railway 
fastenings, railway axles, and tires, and those likewise who pro- 
duce steam and water and gas tubes, most of whom are now better 
employed than they were at the beginning of the quarter. 

The agricultural fencing firms are not busy now; indeed, there 
are a few who have hardly anything to do. But at this period of 


the year the branch of trade of which we now write is usually in- 


active. ~ 
South America continues to be an excellent market not only for 
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implements used in the tillage of the soil, but also for nearly all 
kinds of domestic wares. Asis usual in respect of that market, 
the inquiries have reference to goods of a showy class. Cheap 
Japan wares, and, markedly, drinking vessels and waiters, with 
small caddies and small boxes, are going out in larger quantities 
at the present period than at any other time for months past. 
Electrop-lated goods are also in great request for the same part of 
the world. Very large orders are now under execution in this part 
of the kingdom exclusively from South America. The goods are 
not of the first class of electro-plate, nor are they of the least ex- 
pensive. The Southern States of America are likewise ordering 
electro-plate less restrictedly than for some time past. 

The small chain makers—handicraftsmen who are closely allied 
in their industry to the nail forgers—are just now doing a fair 
amount of work. For a long time past this branch has been in a 
depressed condition, arising mainly out of the American difficulties. 
The chains are used chiefly as traces, and are sold at per pair. The 
operative’s wife and children not unfrequently make them at 
home whilst the man himself is employed upon heavier kinds of 
chains, Traces are almost as low now as they have ever before 
been ; their price is 8d. per pair. How small an amount of re- 
muneration this is may be gathered from the fact that a pair of 
traces weighs about 7 1b. Some years ago traces fell to 7d. per 
pair, from that point they got up in two years to ls. 3d., which 
was the maximum price. The return to industrial pursuits in the 
Southern States is having the effect of occasioning so good a 
demand from that market that the makers of traces have inti- 
mated to the factors that the quotations must be raised. What 
the rise will be must depend upon the demand. It would be im- 
possible for the American market to be supplied with traces on 
this side the Atlantic if it were not that women and children are 
employed in the industry. So soon as the Factory Act is applied 
to small workshops the probability is that the increase of price 
which will thence arise, coupled with the high tariff in America, 
will have the effect of almost closing the market to British pro- 
clucers. 

The making of hames is quite another branch of manufacture. 
These are produced chiefly at Walsall, and by men exclusively. 

Some little more is being done in heavy chains and anchors; but 
the improvement in this branch of industry is not so conspicuous 
as it ought to be, considering the number of new vessels that are 
now being made upon the Tyne and the Tees. In each of those 
neighbourhoods, and about Liverpool, the industry is being pro- 
secuted with increased vigour, and the nearness of the manufac- 
tories to the markets is giving the makers there an advantage 
which their confréres here do not possess. 

Anvils are amongst the number of heavy iron goods the making 
of which is affording an increase of employment. These articles 
are in considerably improved demand, not only at some works 
about Dudley and the centre of the Black Country, but likewise 
at Wolverhampton. 

The price of tin in Birmingham was a week ago reduced, making 
present prices—Common blocks, £123 per ton; ingots, £123 10s. 
per ton; bars, £124 per ton; refined blocks, £131 per ton; ingots, 
£131 10s. per ton; grain blocks, £143 per ton; grain, granulated, 
£147 per ton. 

It is well known that much of the present adverse condition of 

affairs in the tin trade has arisen out of the speculation of 
capitalists in block tin. It would not be seemly here to print 
names, but there is little doubt that certain of the most moneyed 
men, alike in this kingdom and in Holland, have together put 
several millions of money into that metal. By reason of the 
financial calamities principally which befel this country only a few 
years ago, combined with the falling off in the demand for tin- 
plates in the leading market of the world through the internecine 
war there, block tin had descended to a point at which it had not 
been found standing for very many years. Simultaneously with 
this state of things money had become a drug, and the men who 
held it had hardly any safe outlet for its profitable use. This 
caused attention to be turned to block tin, with the result we 
have intimated. The operators knew what they were about, and, 
selecting a proper time for beginning, the work begun about last 
October to buy up not only all the tin they could obtain in this 
kingdom, but they likewise purchased what had just come in, and, 
at the same time, bought all that was in transitu upon the water. 
The bulk of the purchases commenced to be made when tin was at 
£93. In startling and rapid succession it went up to £139; and it 
even now stands at nearly £40 higher than in October. Coming 
about as the advance did at a time of slack trade, the pressure 
upon the chief consumers—those who make _ tin-plates—was very 
severe. It had the effect of making the little trade that was 
being done still more attenuated ; and the rates at which alone 
tin-plates could be sold were not commensurate with the higher 
terms at which they had had to purchase block tin. The material 
result of this soon made itself felt ; and on the 11th of August, 
a large South Wales firm was compelled to succumb. Since that 
date, another house in Wales and a firm in Stafford- 
shire have had to ask the forbearance of their creditors. 
How it could be otherwise it is difficult to conjecture. The tin- 
rt makers, at one part of the brief period which has elapsed 
vetween the present date and October last, have had to pay an 
advance of 5s. upon the quantity of tin used in the making of 
every box of plates, yet they could not get better terms from their 
customers than 2s. a box more than the latter had previously paid. 
Of course, men who could afford to bide their time would not go 
on working at this rate. Wherever, therefore, tin-plate-making 
firms are to be found, there a proportion of the total numbers 
have reduced their operations to very narrow limits, to the conse- 
quent present disadvantage of the majority of their workpeople, 
who have just now little or no employment. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Iron Trave: The fixing of prices for iron at the preliminary 
meeting at previous quotations anticipated : The demand for all 
descriptions of iron, except rails, limited: Hopes of the home 
trade speedily attatiingwa more satisfactory position : Improve- 
ment in the rail branch of the trade: Higher prices anticipated : 
Probability ofthe United States and Russia becoming larger 
buyers; Large quantities being shipped for the United States and 
Russian markets : Ships wanted at the local ports to convey iron 
to Peru—THE PIG IRON TRADE—TIN-PLATE TRADE: Failing off 
of orders—THE STEAM AND HOUSE COAL TRADES—IMPROVED 
MACHINERY FOR CUTTING COAL—THE EBBW VALE STEEL, Iron, 
AND Coat ComMPANY: Annual meeting of sharcholders—OPENING 
oF THE Bury Port AND GWENDRAETH VALLEY RAILWAY. 

THE determination of ironmasters, at their preliminary meeting 

to fix prices for the next three months at previous quotations, was 

2 proceeding generally anticipated in this district, and under pre- 

sent circumstances no better conclusion could have been arrived 

at. The trade during the past week has been quiet, the demand 
for all descriptions of iron, except rails, having been limited, there 
being no speculative demand, and the market is expected to remain 
inanimate until after the quarterly meeting of makers, which will 
be held on Thursday next. Hopes are now entertained of the 
home trade shortly attaining a more satisfactory position than it 
now holds, the reduction in the Bank rate of discount to 3} per 
cent. affording increased business in the money market, and will 
in all probability tend to encourage comimercial operations and 
induce a little more speculative feeling to arise in the market, 
which is now devoid of anything like animation. The rail branch 
of the trade, it is satisfactory to find, continues to improve as the 
summer season advances, and as makers have their books full of 
orders, where deliveries are promptly required, it is now clear that 
higher prices must be paid for all new contracts. The accounts 
from the ore foreign markets represent the demand for rails 
as being decidedly good, with every prospect of a further increase 
in requirements. There is every probability of Russia and the 








; 





United States becoming larger buyers than what they now are, 
vast extensions of the railway system being projected both in the 
great republic and in the great Muscovite empire. Austria, it is 


| also believed, will soon be in the English market for considerable 


quantities, many of the continental makers being fully engaged 
up to the end of the present year. Large quantities of rails con- 
tinue to be sent to the United States and Russian markets, and 
ships are also wanted at the local ports to convoy iron to Peru, 
with which country trade of late has improved, and as the rail- 
way system is only in its infancy, on the south-west coast of 
America, makers are in hopes of large quantities of rails and other 
materiél being obtained from this district. The pig iron trade is 
dormant, and there is no prospect of a speedy improvement. 

Tin-plate makers have received few additional orders during the 
week, which is mainly attributable to the near approach of the 
end of the quarter. 

Quietness still characterises the steam coal trade, although the 
fine weather which has prevailed has enabled a number of vessels 
to arrive at and leave the local ports, and proprietors report a 
slight improvement, but prices are said to be wholly unremunera- 
tive. There is still a difficulty experienced in obtaining suitable 
tonnage for the more distant ports, and the sidings and tramways 
at the places of shipment are crowded with loaded wagons waiting 
to be taken to the coal tips. Owing to the dulness of trade, the 
majority of the collieries in the district are not working more than 
half time, and at present there is no prospect of an immediate 
improvement. About an average quantity is being sent to the 
French ports, but with all the other foreign markets transactions 
are not so numerous as they were this time last year. An in- 
creased trade with Spain is looked forward to in consequence of 
the port charges in that country on vessels trading between 
England and Spain having been reduced nearly one-half. The 
improvement which lately took place in the house coal trade is so 
far maintained, and about the average quantity is being sent to 
West of England and Irish houses. 

Mr. John Thomas, the proprietor of the Cwmbach Colliery, 
Longhor, has just completed some very powerful machinery which 
will be the means of quadrupling the get of coal 

On Friday, the half-yearly meeting of the Ebbw Vale Steel, 
Iron, and Coal Company (limited) was beld, Mr. C. K. Anderson 
in the chair. The directors, in their report, stated that the iron 
trade has partially revived from the extreme depression of the 
two previous years; but it is only recently that orders at the 
improved prices have been in course of execution. The steel 
rails made by the company have given satisfaction, and the 
directors have pleasure in expressing their entire confidence in 
being able to manufacture steel at a cost, and of a quality, 
to meet competition, whether under the Bessemer or any 
other process. An additional pair of converters are being 
erected which will double the present produce and be calculated to 
meet the increasing demand, which, it is anticipated, will arise 
after the expiration in February next of the principal Bessemer 
patent. The mortgage for £150,000 has been renewed, the 
directors considering this arrangement better than making a call 
The net profits for the year amount to £71,424 14s. 1l1d., after 
expending £30,000 on improvements, the principle being adopted 
of charging all additions and improvements to revenue. Out of 
the net profits it was proposed to declare a dividend of 10s. per 
share, which, with the interim dividend of 7s. 6d., would leave a 
balance of £6259 2s. 5d. to be carried forward. Last year a sum of 
£90,194 13s. 8d. was reserved against doubtful debts; it is proposed 
to retain this amount undisturbed. During the year these debts 
have been reduced by £14,625 lls. 2d. The stocks and the 
amounts due to creditors have been considerably reduced as com- 
pared with the previous year. The chairman, in moving the 
adoption of the report, said the position of the concern had 
materially improved and the future was promising. The orders 
they were now working upon were at enhanced prices. The report 
was unanimously adopted and the dividends recommended declared. 
The management of Mr. Darby was spoken of in the highest 
terms, and there is an excellent staff of agents and workmen 
under him. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LIvERPOoL Matrers: Mersey Docks and Harbour Board : 
Launch of a screw steamer—STEAMERS FOR THE TURKISH 
GOVERNMENT—LAUNCH OF A STEAMER AT GRIMSBY—COLONEL 
KENNEDY AT MANCHESTER ON INDIAN RAILWAYS—STATE OF 
TRADE: South Yorkshire: Shetlield: Cleveland district— 
HUDDERSFIELD WATERWORKS— DR. FRENCH ON THE WORKSHOP 
REGULATION AcT—Sotway Junction RatLway —LONDON AND 
Nortu-WEsTeERN Ratnway: Belton—NoOrktTH-EASTERN TOPICS : 
Steamers for Messrs, Guion and Co; Cleveland Institution of 
Engineers: North of England Institute of Mining Engineers— 
MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY— 
THE DrovuGut or 1868—SMoKE AT LEEDS—JOHN Brown AND 
Co, (LIMITED). 

As regards Liverpool matters, I may note that the amount of 

rates paid to the Mersey Docks and Harbour Board in the year 

ending June 24th, 1869, was £727,300, as compared with £750,765 
in 1867—8, showing a decrease of £23,465. The decrease arose, 
entirely in sailing ships, principally coastwise; the steam trade 
showed an increase. Messrs. Royden and Co. launched yesterday 
week the Cearense, an iron screw steamer, intended for the line of 

Messrs. RK. Singlehurst and Co. 

Messrs. Hamilton, a Clyde firm, have received an order to build 
four wooden steamers for the Turkish Government. 

Mr. T. Charlton, of Grimsby, has launched a screw steamer 
which will ply between Littlehampton and Honfleur. Her length 
over all is 140ft.; breadth of beam, 20ft.; and depth, LOft. Gin. 
The vessel, which has been named the Caroline, is of 200 tons 
burthen. 

On Friday Colonel Kennedy addressed an influential meeting at 





Manchester upon ‘‘ Indian Railways in relation to an increased ; 


Supply of Cotton and the Extension of Commerce.” Colonel 
Kennedy said he saw no reason why the cost of railway construc- 
tion in India should not be reduced to £8009 per mile. At present 
India had only one mile of railway to each 275 square miles of 
area, while in England and Belgium there was one mile of railway 
to every six square miles, and in France one mile of railway to 
every twenty-two square miles. 

There are now over 2000 colliers on strike or locked out in the 
South Yorkshire district. The coal trade of South Yorkshire 
remains in a quiet state, and there is no indication of any improve- 
ment in household qualities. Several contracts for coal for rail- 
way companies have, however, been given out during the last few 
days. The Great Eastern Company will take 100,000 tons from 
South Yorkshire this year. The Great Northern contracts are 
also divided among South Yorkshire collieries. The Midland 
supplies will be derived, as usual, from Derbyshire. 

A decided change for the better has taken place in almost all 
branches of the heavy trades of Sheffield, and an improvement 
has appeared in some of the lighter branches, although not to a 
corresponding extent. The Bessemer steel trade shows a consider- 
able amount of activity; one firm alone is turning out from fifty 
to sixty tons per week. There is a fair demand for railway rails, 
some of the deliveries being on Russian account. 

There is plenty of employment in every department of the 
Cleveland iron trade. All the mines, including several fresh 
drifts, which have recently been opened, are being energetically 
worked. The blast furnaces are turning out a large production. 
The demand for rails also continues on a large scale, and thou- 
sands of tons are being shipped from Middlesborough to continental 
ports. The shipbuilders on the Tees are pretty well off for orde 
and _ marine engine builders have consequently abundance o: 
work, : 





A bill promoted by the Huddersfield Town Council, empowering 
the council, instead of certain local commissioners, to supply the 
borough with water, has passed a committee of the House of 
Lords. The works sanctioned include the construction of two 
reservoirs, one with a surface of ninety-six acres, at a cost of 
£191,000. 

Dr. Trench, the Liverpool officer of health, declares the Work- 
shop Regulation Act to be the ‘most impracticable and unwork- 
able piece of legislation that he ever got hold off.” 

The Solway Junction Railway, which constitutes a new link of 
communication between England and Scotland, and which com- 
prises among its engineering works a viaduct across the Solway 

rith, is now completed, and only awaits the Government inspec- 
tion and certificate before being opened for traffic. 

A committee of the House of Lords has passed a bill empower- 
ing the London and North-Western Railway Company to erect a 
new station at Bolton, as well as to remove the level street cross- 
ings in that town by the elevation of its line upon arches at a cost 
of about £130,000. 

Two large steamers, which are to be built for Messrs. Guion and 
Company, of Liverpool and New York, by Messrs. Palmer and 
Company (Limited), will be named the Wisconsin and the Wyom- 
ing. The engines will be on the compound principle, one cylinder 
being 60in. in diameter and the other 120in, This arrangement, 
it is expected, will secure greater power and speed than has yet 
been attained by Transatlantic steamers. The last steamer built 
for the same owners by Messrs, Palmer and Company— the Idalia 
—has proved highly successful, having made some rapid voyages. 
The Cleveland Institution of Engineers made a scientific excursion 
to Scarborough yesterday week. In the course of the excursion 
Mr. J. Head, of the firm of Fox, Head, and Company, Newport 
Ironworks, Middlesborough, read a paper on marine locomotion. 
Messrs. G. Hopper and Son have entered upon the manufacture of 
locomotives at the Britannia Ironworks, near Fence Houses; the 
first tank engine turned out by the firm has just made its trial 
trip. The North of England Institute of Mining Engineers is 
about to secure more convenient accommodation than was afforded 
to its members in the old offices in Neville Hall. The institute 
now numbers 553 members, having increased its strength 40 per 
cent. during the last two years. Mr. Dunn accordingly recently re- 
ceived instructions to prepare a building which will combine the 
requisite offices with the Wood Memorial Hall, and a handsome 
building is now in course of erection. The ground floor is to be 
occupied by the offices of the Blyth and Tyne Railway Company. 
The first-floor is to contain large committee rooms for the institute 
and coal trade, small consultation rooms, and secretaries’ and 
clerks’ offices. Above this will be eight spacious offices for general 
purposes. On the first landing there will be an entrance to the 
Wood Memorial Hall, which occupies the portion of the site at the 
back, and in which there will be a statue of the late Mr. Nicholas 
Wood. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has lost a rule which it had gained for a new trial in a case in 
which damages to the amount of £48 12s. 6d. were given against 
it for negligently managing its engines, so as to scatter live coal 
on the embankments and set fire to adjacent crops. 
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Quebec, oak, white 6 0! & 5S 510 St. Petersburg, yc. 101512 10,1' 012 0 
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THE nailers’ strike at Bromsgrove continues, with no present 
prospect of its termination. At the last meeting of the men, held 
on Friday, the determination to stand out till the full price was 
conceded was again exp 
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PROBABILITIES OF FINDING COALS NEAR 
LONDON. 


Ir has been computed that at London the coal measures 
are two miles beneath the surface. This is on the assump- 
tion that from the chalk downwards every possible stratum 
is present, and possessing its ordinary thickness. That 
such an assumption cannot be insisted upon is proved by 
numerous facts. The difficulty, indeed, now assumes an 
entirely different form. Not only is it possible for the 
chalk to lie almost immediately on the coal measures of 
the true carboniferous series, as at. Valenciennes, but in the 
Quantock hills of West Somerset the Devonian rocks are 
at once overlaid by new red sandstone, oolitic, and creta- 
ceous rocks, without a sign of anything carboniferous. 
Thus, while at Valenciennes all the intervening formations 
between the chalk and the coal-bearing strata are missing, 
so that coal is dug out just below the chalk, on the other 
hand we find in West Somerset that everything is missing 
from the new red sandstone down to the Devonian beds, 
the coal-bearing strata being among those that are absent, 
as well as the beds of carboniferous limestone. In the 
neighbourhood of Calais the true coal measures have been 
found underneath the chalk, at a depth of 1300ft. The 

uestion arises, how far similar phenomena may present 
themselves in England, and whether it may be ible to 
reach the coal measures by shafts of moderate depth sunk 
through the cretaceous deposits in our south-eastern coun- 
ties. On this point some facts are already forthcoming. A 
well was sunk at Harwich, and after the whole of the 
cretaceous beds had been penetrated to the depth of 1000ft., 
the paleozoic rocks were at once reached, and some lower 
carboniferous slates were met with. A well sunk at Ken- 
tish Town, after traversing the chalk and the gault, entered 
upon a series of red sandstone beds, the lower greensand 
being absent. The beds of sandstone were reached at a 
depth of 1113ft. from the surface, and were pierced to the 
extent of 189ft. The first stratum penetrated from above 
was 236ft. of London clay, followed by 61ft. of the Wool- 
wich and Reading beds, and 27ft. of Thanet sand. The 
chalk then commenced, occupying 586ft., followed by 73ft. 
of the upper greensand, and 130ft. of gault, next to 
which came this mysterious sandstone formation. Whether 
this last stratum belonged to the new red or old red sand- 
stone remains undetermined, as no fossils were discovered ; 
ae that it belonged to one or the other seems highly pro- 
bable. 

As far back as 1855, Mr. Godwin-Austen propounded 
the idea that the axis of the Ardennes in Belgium was the 
same as that of our Mendip Hills in Somerset, and that 
these two outcropping parts of a long line of elevation of 
old rocks were connected by an underground ridge of the 
same, hidden by the mass of overlying and unconformable 
secondary rocks. He suggested that “the depression of 
the Thames valley represents, and is physically a continu- 
ation of, that which, extending from Valenciennes by 
Douay, Bethune, Therouanne, and thence to Calais, and in- 
cludes the great coal trough of those countries.” Accord- 
ing to his view of past geological changes, it was argued 
by Mr. Godwin-Austen, that “we have strong @ priori rea- 
sons for supposing that the course of a band of coal measures 
coincides with, and may some day be reached, along the 
line of the valley of the Seieune: whilst some of the deeper- 
seated coal, as well as certain overlying and limited basins, 
may occur along and beneath some of the longitudinal folds 
of the Wealden denudation.” The progress of geological 
knowledge since that period has by no means thrown dis- 
credit on these views. After Mr. Godwin-Austen had 
startled the scientific world with his propositions, the boring 
took place at Harwich, and Mr. Prestwich, who had previ- 
ously been confident that the lower nsand was con- 
tinuous under London, candidly acknowledged that he was 
at length constrained to “adopt in great part” Mr. Godwin- 


Austen’s hypothesis. We find Mr. Prestwich acknowledging 
the probability “that there is, under the central at all 
events, of the London terti area, a tract or ri of the 


older rocks immediately underlying the chalk and gault, 
on different portions of which the three wells of Calais, 
London, and Harwich have touched, the one on the car- 
boniferous series, the other on the new red sandstone, and 
the last on some slate rock.” The idea of a connection be- 
tween the Mendip Hills and the coal fields of Belgium was 
also entertained by the late Sir H. T. De la Beche, in one 
of whose essays may be found the germ of Mr. Godwin- 
Austen’s theory. As might be ex d, the latter gentle- 
man has appeared as a witness before the Royal Commis- 
sion on the Supply of Coal. A very singular fact connected 
with this question transpired during the construction of 
the London, Chatham, and Dover Railway. While a tunnel 
was being excavated a few miles distant from Dover, the 
workmen came upon a great mass of some black substance, 
which crossed the line of the tunnel in the very midst of 
the chalk. The engineers were obliged to cover up the 
exposed strata speedily, and the extraordi discovery 
could not be made the subject of deliberate investigation ; 
but a specimen of the su ce was preserved, and is 
oy we believe, in the British Museum. 

r. Godwin-Austen appears to conclude that beneath 
London, Harwich, Ostend, and Brussels there are no in- 
tervening strata between the cretaceous and the paleozoic 
rocks. fie considers that the true coal measures pass along 
the valley of the Thames and the Kennet, and finally 
enter into the Bristol, Radstock, and Bath coal area. Not 
only may the coal-bearing strata be reached, but a hope is 
held out that a productive coal-bed may be found in the 
south-east of England. A boring in the low ground near 
the mouth of the Thames has been — as likely to 
meet with success. There is also a probability of findi 
the true coal measures without much difficulty to the no 
of Ashburnham, in Sussex. But Sir Roderick I. Murchi- 
son, while agreeing with Mr. Godwin-Austen as to the 
possibility of palseozoic rocks being reached in the south- 
eastern counties, does not believe they will be found 
— of coal. Sir Roderick is of opinion that the 

Igium and Valenciennes coal measures thin out and 
terminate a few miles to the west of Bethune. Between 





Flechenelle and Boulogne, Devonian rocks only are found 
under the secondary deposits. “Judging from the gradual 
deterioration and extinction of the coal-beds as they 
approach the French side of the Channel,” says Sir 

erick, “I hold that there can be no reason to hope that 
better conditions can be looked for throughout the southern 
counties of England.” The Harwich wal is itself cited by 
Sir Roderick as proving the soundness of his conclusions. 
“There, beneath 1025ft. of chalk, the trial (in search of 
water) ended in the discovery of a hard, slaty rock, with 
fossils of the lower carboniferous limestone, evidently older 
than any coal-bearing stratum.” Sir Roderick holds this 
fact as proving conclusively that the great Belgian coal- 
field does not extend westward to England, though the 
older rocks on which it rests are persistent into our 
country. 

Mr. Godwin-Austen evidently does not consider the 
Harwich well conclusive against him. In the case of the 
well at Kentish Town, supposing the sandstone to belong to 
the old red, which comes below the coal, Mr. Prestwich 
suggests that the coal measures might yet be found on its 
flank to the south or tothe north. The same remark might 
be applied to the Harwich strata. As for the Wealden, we 
have as yet no evidence of the primary rocks being reached. 
In the present phase of this question it is impossible to do 
otherwise than revert with renewed interest to the venture— 
so little known—which was made at Bexhill, in Sussex, more 
than sixty years ago, in search of coal. Some particulars 
of this singular enterprise were given in THE ENGINEER of 
May 8 and 15, 1868. On the occasion referred to a shaft 
was sunk in the Hastings sand formation, to a depth of 
something more than 160ft., and “coal” is said to have 
been found, the working of which was prevented by the 
irruption of the sea. Although there is reason to believe 
that this shaft was sunk in an up-throw of the Ashburn- 
ham beds, the lowest in the Hastings sand formation, 
there is no evidence that any other than secondary rocks 
were penetrated. By personal inquiry we have discovered 
that a second shaft was sunk, more remote from the shore 
than the first one; but an examination of the earth thrown 
out from the shaft or boring seems to show that the trial 
went no deeper than the Ashburnham beds, though alto- 
wend an outlay of £80,000 was incurred in the operations. 

ese beds were pierced to a considerable depth a few 
years ago at Rye, in search of water for the purposes of a 

rewery. The section is given by Mr. F. Drew in one of 
thememoirs of theGeological Survey. The Ashburnham beds 
were here penetrated to a depth of 330ft., after which the 
boring was abandoned, no supply of water being obtained. 
Mr. Drew observes :—“ As the bottom of the Ashburnham 
beds is not reached in any section in England, a continua- 
tion of this boring would furnish most interesting results. 
It would not only give us the total thickness of those beds, 
but would also show by what formation the Wealden beds 
are underlaid, whether by the Purbeck strata, or, as has 
been supposed by Mr. Godwin-Austen, by rocks of 
palseozoic age.” 

Reverting to the Thames valley, we come to the considera- 
“tion of an experiment which approaches extremely near 
to that which is desired. A deep boring has been made in 
a situation where Mr. Godwin-Austen would be particularly 
hopeful of finding the coal measures. In a recent number 
we referred to this boring in its relation to the sewage 

roblem. A very large quantity of water being required 
or the steam engines at the southern outfall of the metro- 


litan main ae the engineer of the Metropolitan 
Board of Works, Mr. Bazalgette, proceeded to bore for 
water on the premises of the me | station at Crossness. 
Had Mr. Bazalgette been in search of the palzeozoic rocks, 
he could scarcely have chosen a better place. The water 
found in the boring, it would appear, was anything but 
good; it was salt, and as the boring proceeded it became 
no better. At length, a great depth being reached, the 
water proved to be actually offensive, smelling of sul- 
phuretted hydrogen. The lower London tertiaries 
came to an end at a depth of 154ft. from the sur- 
face. Flints, chalk, and chalk marl then followed 
for the space of 646ft. Next came 12ft. of sandy green 
marl, forming the upper greensand. The gault clay was 
then entered, into which the boring went down for 147ft. 
and more, making a total of at least 961ft. By this time 
Mr. Bazalgette seems to have thought that matters were 
not altogether satisfactory. The chalk had yielded no 
suitable supply, neither hadthe upper greensand, and now 
the only hope was to get through the gault and reach the 
lower greensand, a stratum which affords a_ bountiful 
supply of water to Paris from the depth of 1800ft. In 
December last Mr. Prestwich and Mr. Whitaker were con- 
sulted as to the probabilities of the undertaking, one ques- 
tion being whether reasonable grounds existed for believing 
that by continuing the boring to a greater depth the 
Metropolitan Board might calculate on getting a sufficient 
supply of water from the lower greensand. Mr. Prest- 
wich, in his reply, stated that if the lower greensand were 
continuous beneath London, the same as the chalk and the 
gault, it would then afford a water-bearing bed of great 
power and capacity, and would yield, as in Paris, an abund- 
ant supply of water. But Mr. Prestwich acknowledged 
that experience of late years had shown that the lower 
greensand was not everywhere continuous beneath the 
chalk. If the hypothesis were correct, that a of old 
rocks, of unknown width, extended under the chalk from 
Belgium, passing along the Thames valley to the West of 
end, it appeared most likely that the a at Cross- 


ness was in the strike of the underground ridge. Hence arose 


the probability that if the boring were continued through, 


the gault it would encounter the paleozoic rocks, and 
fail Bepthes to find the lower greensand. Mr. Prestwich 
could not avoid calling the attention of the Board to the 
possibility of discovering something other than water. If 
the primary rocks were reached, there was the chance of 
hitting upon the coal measures. There was ingly a 
double inducement to proceed. The lower greensand 
would be invaluable to London, as the source of a pure and 
plentiful supply of water, while if the greensand were 
missed and coal were found, the discovery would be of 





national importance. In any case the knowledge to be 
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obtained by continuing the boring would be extremely 
valuable. Mr. Whitaker was of opinion that most likely 
very little further boring would be required in order to 
settle the question, seeing that 147ft. of gault had already 
been penetrated, while the well at Kentish Town only 
found 130ft. of gault. At Harwich the gault was as 
little as 61ft. in thickness, and even that consisted partly 
of sand. But on Earl Brownlow’s property at Eddles- 
borough, Buckinghamshire, the thickness was 205ft.; and 
at Hitchin Mr. Whitaker found it to be as much as 214ft. 
The average of several places is 141ft. A few weeks 
ago the Crossness boring still remained in the gault, 


and very little progress had been made for some time. It 
is much to be hoped that so valuable an opportunity for 
testing a great scientific and commercial question will not 


be lost. Even in regard to the water supply it is desirable 
that the well should be carried on. The Metropolitan 
Board have spent £6500 on the undertaking, and there is 
much propriety in a remark made by Mr. Prestwich, that 
the continuance of this boring might be considered a matter 
for Government aid and support, supposing the cost of 
pursuing the work to be more than the board felt justified 
in incurring. It may, however, be expected that Mr. 
Bazalgette will yet proceed with his work, and if so, we 
may speedily hear of some important and decisive fact 
being brought to light. 








THE QUADRATURE OF CIRCLES. 


A.D. 1775 the French Academy of Sciences decided that they 
would never more devote r! attention whatever to the solutions 
that might be sent in of the problems of perpetual motion by a 
machine, tri-section of an angle, quadrature of circles, &c. Nor 
does Herr Victor Thallmayer, assistant at the Ofen Polytechnic 
Academy, attempt to produce a revision of this verdict when he 
mentions a practical way of transforming a circle into a square, 
and vice versd. He states that by the very simple construction of 
a certain angle the desired transformation can be accomplished 
without committing an appreciable error. If, he says, F be the 


area and d the diameter of a circle, then F = 7 d*; since 


r < 1 we may put ; or 0°8862269 = cos. «7, Let a be the side 


of the square of equal area with the circle, then a= d cos. a, 
that is d projected at the angle « represents the projection of the 
side of the square required. 

The solution will be a practical one if « can be obtained by a 
simple construction of the lines enclosing that angle. The follow- 
ing will show how near we can come to such an end:—Tang. e = 
0°5227232, and the fraction 3} approaches this value very phate 
if we actually put tang. « = }} we obtain for cos. « an expression 
diminished by 00000015, which makes the relative mistake in the 
area amount to 00000033, still giving a precision which, for all 
practical purposes, no one will hold to be insufficiently accurate. 





If, then, in the annexed figure we make oA = 44, and AB 
= 23, the straight line B o will determine the required angle «. 
The side of the square must pass through the point of intersection 
n at right angles with o A. 
i rings, as will be readily perceived, can, according to this 
method, be transformed into square frames—if we may use such a 
term—of the same area. 





If it be required to transform a circular section into a frame it 
will be necessary to change the circle first into the corresponding 
square ; then if the interior or exterior diameter of the square 
frame be given, the transformation is soon made. The width of 
the frame a g be given, then c m will be half of the middle side of 
the frame, whilst o } is the radius of the given circle, o a half the 
side of the corresponding square and oc = It is plain that 
the ring (n s) is equal in area to the frame (n s). 

If it be comme to change a square into a ring we have to change 
the corresponding circle, which is easily done if the inner or outer 
diameter of the ring be given, o h being the width of the a 
will be found that o pis the middle diameter of the same w 
oi = SPandol= ik, 

It is also manifest that in accordance with these constructions 
it is ible to combine other rectangular figures with the circle, 
and thai a similar process might advantageously be adopted in 
changing a globe into a cube, &c. of the same contents, and vice 
versa, 





ForEIGN MECHANICAL INDUSTRY.—(From our Correspondent).— 
The Eastern of France Railway Company has ordered 30,000 tons 
of iron rails from the house of Wendel at £7 14s. per ton, and six 
iron bridges from MM. Leture and Baudet at £16 16s. per ton for 
the ironwork, and £10 per ton for the castings. The Western of 
France Railway Company has ordered 1000 tons of Martin steel 
rails from MM. Schneider and Co. at £12 11s. per ton. A large 

on is we | made on German account at the Bassy Works. 

e diameter of the pipes-is 80in. 
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REPORT ON THE EXPERIMENTS MADE IN 
PARIS ON THE APPLICATION AND PURIFI- 
CATION OF SEWAGE. 


An elaborate report * on the experiments made at Clichy, near 
Paris, on the utilisation and purification of sewage, has been 
drawn up by M. Mille and M. Claye, the engineers charged with 
the management of these important experiments. By the 
courtesy of these gentlemen in placing a portion of the then 
unpublished documents in our hands, we were enabled in 
November last to lay before our readers a general account of 
these experiments, and we now complete the subject to the 
present time by a short analysis of the full report, referring our 
readers to THe Encrveer of the 6th November, 1868, for a 
deseription of the establishment, which they will find illustrated 
by numerous drawings. 

We should premise that these experiments have been entered 
upon with a full knowledge of what has been done in other 
countries, and especially in Great Britain, several visits having 
been made by French engineers and chemists to England, who 
have evidently studied the subject with their usual acuteness. 

The great collector which now receives the waste waters of 
66,000 houses, inhabited by nearly two millions of souls, as well 
as that of a large number of factories, the rainfall and the 
washings of the public ways, but not the solid excremental 
matter, empties itself into the Seine at a considerable distance 
below the city. The experimental establishment at Clichy is 
situated at about 400 yards from the mouth of the great trunk 
collector, where the sewer presents the best conditions for a 
uniform flow, and here the quantity of liquid passing at every 
hour of the day is carefully gauged by means of floats and 
staffs. Once a fortnight a brigade of men pass twenty-four 
hours in the sewer, taking observations every hour. At other 
times this is only performed twice in the day, namely, at ten in 
the morning and four in the afternoon ; and these observations 
are afterwards carefully worked out until the results are brought 
to tally with each other. 

{t should have been stated above that the series of experiments 
referred to is now completed, having occupied two years, and an 
expenditure of nearly £9000. 

To reeur to the operations for ascertaining the quantity of 
liquid passing the sewer, and the rate at which it flows, it may 
be mentioned that 2900 observations were made in a period of 
twelve months, and that the curves of variation are carefully 
mapped out hourly, daily, and monthly. The general results are 
as follow :—Average with a liquid depth of one metre, two and 
one-fifth cubic metres or tons per second, flowing at the rate of 
ninety centimetres. The maximum result given is that which 
occured after a heavy fall of rain, when the volume of liquid 
reached forty-five tons, and the speed ten metres per second. 
The total volume passing through the sewer during the year 1868 
is stated at 70,000,000 tons ; but this only included the sewage of 
the right bank of the Seine, the connection with the other side of 
the town not having been made by means of the great syphon of 
the Seine until November in that year. 

The comparison between the quantity of water distributed in Paris, 
added to the rainfall and the amount passing through the sewer is 
important. Average daily district, 213,689 tons; rainfall, 114,726. 
Total, 328,415 tons. Average debit of sewer, 190,905, equal to 58 
percent. But here, again, it must be observed the syphon for the 
left bank was not yet in action. The reporters add, however, 
that during the cold months the quantity of water carried into 
the Seine by ordinary channels and lost by infliltration, and espe- 
cially by evaporation, amounts to about one-third of the whole 
amount ; while during the great heats the proportions are re- 
versed, and only one-third passes into the collector. 

In the Seine, as in the Thames, immense deposits are formed 
at the mouth of the sewer, and dredging machines are frequently 
at work to break down this bar; while the right bank of the 
river is bordered by a bed of mud covered with organic matter. 
What is the amount of this solid matter at present thrown into 
the Seine, and what is its value as manure? This is the pro- 
blem which the experiments at Clichy solve theoretically. 

In the laboratory or on the grounds the agent employed is 
alum. The sulphate of alumina is decomposed by the sewage 
liquid, and converted into a gelatinous substance which carries 
down with it by its weight the solid matter in suspension, and 
leaves the water in a few hours almost limpid. This method is 
borrowed from the Egyptians, Chinese, and other Eastern nations, 
who use alum to purify turgid water. 

Every day two litres of the sewage water was taken at different 
times of the day, so as to obtain a fair average result, and the 
precipitate made by a dose of alum, in the proportion of two to 
10,000 of the liquid to be acted upon. The precipitate, being col- 
lected on ao filter and dried, was submitted to chemical 
analysis. 

The result obtained, in the first place, is, that each ton of 
sewage contains more than six pounds of foreign matter, one- 
third part of which is in a state of dissolution, and the remaining 
two-thirds in suspension. This foreign matter is thus given in 
the report :;—Nitrogen, 0°037 kilos. per ton; phosphoric acid, 
0°015 kilos, per ton ; potash, 0°030 kilos. per ton ; soda, 07101 
kilos. ; organic matter, 0°729 kilos. ; mi matter, 1°984 kilos. 
Total, 3002 kilos, 

The sand and other inert matter will be seen amounts to very 
nearly two-thirds of the total amount. The precipitate pro- 
duced by the alum contains nearly half the nitrogen and phos- 
phoric acid and the greater portion of the organic matter, the 
remainder being left in the purified water, which consequently 
still retains about half the azote and phosphoric acid, the soluble 
alkalis, a great part of the lime, and the remainder of the organic 
matter. 

The following is the estimate drawn from the analyses re- 
ferred to :—Sewage, at 10 cents per ton. 7,000,000f. per annum ; 
or precipitate, at 20f. per ton., 4,000,000f. per annum ; clarified 
liquid, at 6 cents per ton., 3,000,000f. per annum—theoretically, 

/280,000 thrown annually into the Seine. 

As regards the effect on the river the reporters say :—As the 
seventy millions of tons of sewage annually thrown into the 
Seine contain two kilogrammes of solid matter per ton, the ob- 
struction, which must be constantly dredged away amounts to 
140,000 tons per annum; the bank of mud when uncovered is 
of a grey tinge, and contains a quantity of straw and other waste 
matter. In summer fermentation takes place, and the feculent 
mass poisons the air with its noxious exhalations. This mud is 
found on analysis to contain all the elements of the precipitate, 
obtained by means of alum, with the single exception of the 
phosphoric acid, but in proportion to the distance from the mouth 
of the sewer it becomes impoverished as regards nitrogen and 
organic matter, and finally becomes a mere mineral mass ; but, 
add the reporters, all that is missing swims in the stream and con- 
stitutes the pollution of the river. 

A note relative to the temperature of the sewage deserves 
notice. During the cold weather of January, when the Seine 
was frozen, the water in the sewers continued to run with a tem. 
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perature of about 40 Ceg., sufficient to melt ice; during the 
great heat of July, when the Seine was above 75 deg., the sewage 
was under 68 deg. The contents of the sewer then escapes ex- 
treme variations of temperature, and the sewage would warm 
the land in winter and cool it ia the summer time. 

The experimental works at Clichy were arranged to act upon five 
hundred tons of sewage per day, and the total amount taken out 
of the sewer during the twelve months ending in November, 
1868, was 133,164 tons, or about one four hundredth part of 
the whole sewage, or nearly the same quantity as was applied at 
the Barking farm. 

In the direct application of the sewage to the experimental 
crops, the liquid was carried around the field by means of channels 
measuring about 16in. in breadth, and from 4in. to 8in. in depth, 
and forming a continuous line of more than 1000 yards in length. 
The ground was divided into beds, or furrows, varying from 24in. 
to 40in. in width, and the trenches between the beds varied from 
6in. to 12in. in depth, and from 20m. to 25m. in length. The 
sewage was by this means carried to the roots of the plants and 
never approached their leaves. In the winter, when the ground 
was cleared, it was prepared in the following manner :—The sur- 
face was roughly levelled, and the sewage directed over the sur- 
face of the ground, which absorbed the liquid, while the matter 
in suspension formed a deposit upon the surface. 

The alum preferred for the operation of purification was 
obtained by treating kaolin with sulphuric acid, delivered in the 
form of a solution, having a density of 1°074. Its composition 
is stated as follows :—Alumina, 2 per cent. ; sulphuric acid, 5°40 
per cent.; iron, a trace; water, 92°60; and its cost, just one 
shilling per ewt. The quantity employed was rather less than 
one-half litre per ton of sewage to be purified, and the cost little 
more than one-tenth of a penny, Many other purifying agents 
have been tried at the works, but none have been found to 
possess the necessary qualities, combined with cheapness, to the 
same extent as the sulphate of alumina. The purification pits 
are thirty metres long by two metres in depth, with sloping sides, 
giving an average width of eight metres. Each of these purifiers 
is capable of yielding from fifty to sixty tons per hour, with an 
expenditure of ten kilogrammes of the solution. Practically 
it appears, according to the report, that each ton of precipitate, 
in a perfectly dry state, requires an expenditure of 7s. 6d. for 
alum. 

The effects of the sewage water as applied to grass, vegetables, 
and flowers, are carefully tabulated, and place its value as a 
manure beyond doubt. This, however, is no new result, and our 
space will not allow of our giving unnecessary details. Some 
special experiments, however, have considerable importance ; for 
instance, one half of a piece of grass was cultivated with the aid 
of purified sewage only, that isto say, the water from which the 
precipitate had been obtained by means of alum, while the other 
received in addition a dressing of the precipitate, about an inch 
in thickness, while another piece by its side was treated with a 
thin dressing of the precipitate, and without any sewage or other 
water. The former yielded acropequal to 37§ tons per hectare, and 
the un-irrigated part only produced at the rate of 44 tons, while the 
soil in the former case was found on analysis to be considerably 
richer than it was previous to the experiment. The soil, it 
should be mentioned, was a poor virgin subsoil, wanting in 
nitregeneous and phosphuriv elements. In another instance two 
equal portions, each of 715 square metres of a patch of wheat 
were cultivated, one with two and a-half tons of common manure, 
the other with the same weight of the precipitated matter of the 
sewer water; the produce in grain was the same in each = 
namely, thirty hectolitres, and of precisely the same value ; bu 
the value of the straw was rather more on the side of the farm 
manure, namely, 281f. against 225f. This experiment is being 
repeated this year in order to ascertain whether there is any 
difference in the condition of the soil in the two cases. 

With respect to the success obtained in these experimental 
essays, we have a report of a commission composed of the pre- 
sident and many of the most active members of the Imperial 
Society of Horticulture of France. The commission pronounces 
the experiments completely successful, especially in the case of 
cardoons, salad, including endive, pumpkins, melons, beetroot, 
maize, and potatoes. 

The experiments at Clichy have now come to a close, but pipes 
have been laid down to carry the sewage across the river, where 
a large tract of ground on the plain of Gennevilliers will allow of 
the essays being continued on a broader scale. Some few of the 
experiments referred to above were tried by farmers and others 
on their own grounds to aid the commission, and similar assist- 
ance is being given by farmers and market gardeners this year. 

In their resumé, the reporters say :-—‘ These 190,000 tons— 
which are thrown into the Seine every twenty-four hours, and 
which will presently be increased—can they be turned from the 
river? Can they be utilised? Yes; by adopting the natural 
means of irrigation ; and, during the dead season, by purification 
by means of alum. The result which will be obtained, without 
danger to health, will be to convert into market gardens the 
sandy plains around Paris, which are now occupied by grain 
crops. The cost—which must be set down at two to three 
centimes per ton for distribution and purification together—will 
be a heavy one for the city, if left to bear it alone. It is for the 
cultivators to understand that they can afford to pay for sewage, 
precipitate, and purified water. It is necessary, therefore, to 
create customers. Before going further, the municipal authori- 
ties have directed that the attempt should be made, and this is 
the object which we now have in view.” 

The scientific, and, at the same time, practical manner in 
which the experimental work has been carried on, reflect the 
highest credit upon the engineers to whom it has been entrusted. 
They have fully succeeded in showing the utility and economy of 
the direct application of sewage ; they have adopted perhaps the 
best agent of purification in an economical sense, they have shown 
the great value of the precipitate asa manure, and the lesser 
value of the purified water, but they have not yet, unfortunately, 
shown that purification can be made a paying process, and the 
general opinion is that customers will not be found to pay for 
the produet a sum equal to the eost of the operation. But it 
must be remembered that these experiments refer to sewage 
much less rich than that of London. The following is the 
amount of foreign matter found in a ton of the water of the 
Paris sewers :— Nitrogen, 0°037 kilos.; phosphoric acid, 0°015 
kilos. ; potash, 0°030 kilos. ; soda, 0°101 kilos. ; organic matter, 
0°729 kilos.; mineral matter, 1802; total kilos. 2°804, or 
nearly 6 lb., of which only one-third consists of fertilising ele- 
ments. If our neighbours can find a paying market for the pre- 
cipitated matter from such sewage they will have performed one 
of the most useful victories which practical science has yet 
achieved, and we heartily wish them success. 











THE Portland Argus says a new paper boat, of the Waters’ 
patent, has just been brought there. Pike boat is 3144. long, 12in. 
wide, and weighs but 22%. The lightest wooden boat of similar 
dimensions would weigh 41lb. The paper boat is believed to be 
more than four times stronger than one of wood. All of it save 
where the sculler sits is gas-tight, so that in the event of a race 
sufficient gas may be taken into it to reduce its weight to 8 lb. 





THE GOVERNMENT AND THE TELEGRAPHS. 


THE subject of the clectric telegraphs is again engaging the 
attention of the House of Commons. On Monday night, the 
House having gone into committee, the Marquis of Harti m 
said that in moving the resolution he should avoid, as much 4s 
possible, any controverted questions. It would be quite open to 
any member who thought the arrangement of last year was unwise 
or extravagant to move the rejection of the bill on the second 
reading ; he therefore proposed to take up the question where it 
was left by the passing of the Act of last year, and informing the 
House of what had taken place since. As the House was aware 
the Act of last year was to confirm certain agreements entered 
into between the Postmaster-General and the various companies 
for the transfer of the telegraphs, subject to the introduction of a 
bill this session to provide the er prone / funds. The main provi- 
sion was that the price to be paid should be twenty years’ profits, 
up to the 20th June this year. An engagement was entered into 
that care should be taken that the profits were actual profits. A 

ittee was appointed, at the head of which was the Receiver- 
General, to carry out the object. Experienced engineers were 
appointed to examine the wires and plants, and between the 
accountants and the engineers the facts were ascertained. The 
whole amount claimed by the telegraph companies was £7,036,037, 
the amount to be actually paid was £5,715,047, showing an 
abatement of £1,320,990. Great fault was found with the terms; 
but investigation showed that the trade of the Electric and Inter- 
national, and the Magnetic Companies was giving, the one at 
the rate of 18 per cent., and the other at the rate of 32 per cent. 
If the present rate of increase continued the purchase would be 
only 174 per cent. £5,220,109 was due for the purchase of the 
twenty years’ profit; the other conditions amounted to only 
£494,928. The agreements with the railway companies were not 
yet completed, but two had been settled with, viz., the London 
and North-Western and the Great-Western Companies, and he 
believed £700,000 would suffice to purchase the interest of all the 
railway companies who were doing telegraph business. The total 
cost of the re-arrangements would be under £300,000, which would 
cover the expenses of obtaining the Act of last year, the prelimi- 
nary expenses, and all other arrang t to set the 
scheme in operation. The total amount to be provided for was 
£6,715,000. Some companies which had not obtained Acts would 
have a claim to compensation, but in no case would the amount 
be considerable. The addition on that account would be 
slight, and the total expenditure would, he believed, be 
covered by £6,715,000. The Government expected 
obtain a gross revenue of £673,838, with an expenditure of 
£359,484, leaving a balance of £314,354. The interest on 
£6,750,000 at 4 per cent. would be £270,000; at » Og 
cent., £236,350; leaving in the one case a surplus of £44, a 
year, and in the other £77,000. The Government professed to 
raise the amount required to carry on the scheme in one or all of 
four different ways, viz., the issue of Exchequer bills or bonds, 
the creation of consolidated stock, or the granting of terminable 
annuities. He had no doubt the money would be raised at the 
lower amount. A great increase in the number of messages was 
expected ; it was believed that the increase would amount to at 
least 15 per cent. It was proposed to establish a uniform tariff of 
1s. for twenty words. The 6d. telegraph messages arose in London, 
and it was estimated that the number of them would be reduced. 
It was estimated that the 1s. messages would remain yoyo 
that the 1s. 6d. ones would increase 15 per cent., and that the 
total number of messages would increase in the year from 6,250,000 
to 8,815,000. A considerable portion of the anticipated receipts 
were not estimated receipts at all, there being facts for their 
guidance. The estimated expenditure, he continued, was some- 
what lower than that of last year ; but it was the result of careful 
examination. The calculations of revenue were founded on the 
paces pe revenue up to June 30th this year; but the Government 
would not come into possession before December next, when the 
business would no doubt have considerably increased. It was in- 
tended to introduce into the bill clauses which would give a mono- 
poly to the Government. He did not think the business would be 
unremunerative; but the main object of the Government was the 
extension of great advantages and conveniences to the public, and 
he believed those objects would be realised. It was proposed to 
extend the wires to the suburbs of many large towns, and to 
many small towns, now without telegraphic communication. 
Altogether, where there was but one office to every 13,000 of the 
sepulction there would be one in every 6000, In return for these 
advantages it was necessary that the public revenue should be 
duly protected. He should lay a detailed estimate of the scheme 
before the Government, and be happy to afford any information 
that might be desired. The noble lord concluded by moving a 
resolution sanctioning the scheme. 

Mr. R. W. Crawford expressed a desire to know how the 
Government proposed to deal with individual shareholders—that 
is, with regard to the stock to be issued. He hoped there would 
be no interference with the use of private telegraphs. He thought 
the surplus should be applied, part in paying off the debt to be 
incurred, and part in reducing the cost of messages. He should 
be glad to know what course was to be pursued with regard to 
messages sent by sea. He should apply himself to the considera- 
tion of the bill with an earnest desire to assist the Government in 
carrying out the object. 

The Marquis of Hartington said he would give full answers on 
a future occasion. As to the question respecting shareholders, he 
begged to say the Government would only deal with the com- 
panies. It was not the intention of the Government to interfere 
with the use of private telegraphs. The increased receipts would, 
it was thought, arise from reduced rates. He should move on the 
following day that the bill be referred to the Examiner of Private 
Bills, and fix an early day for the second reading. 

The resolution was then agreed to. 

On the following night Mr. Dodson brought up the following 
resolutions, which were agreed to, and leave was given to bring in 
a bill founded thereon :— 

‘1, That it is expedient to provide for the purchase by the 
Postmaster-General of the undertakings of telegraph companies 
in the United Kingdom. 

**?. That the Commissioners of her Majesty’s Treasury be 
authorised to raise such moneys as shall be required for such pur- 
chase by the creation of securities chargeable on the Consolidated 
Fund of the United Kingdom. 

“*3. That the said Commissioners may raise such moneys by 
Terminable Annuities or Exchequer bills, or Exchequer bonds or 
Three ge Cent. Capital Stocks of Annuities, or by either or by all 
of such modes, provided that the total amount shall not exceed 
in the whole the sum of £7,000,000 sterling. 

“4, That it is expedient to authorise the payment, out of 
moneys to be provided by Parliament for the purpose, of all 
expenses which may be incurred in working, maintaining, and 
extending the telegraphs so purchased, and for the issue of any 
surplus of receipts over payments arising therefrom to the com- 
missioners for the reduction of the National Debt to be applied to 
the redemption of the National Debt. 

“5. That it is expedient to amend ‘the Telegraph Act, 1868,’ ” 

The bill was then brought in by the Marquis of Hartington and 
read a first time. 

















AN arbitration has been held before Mr. Geonge Pownall to 
assess the opmponeation due by the Midland Railway Company to 
the Duke of Norfolk, for land required to be purchased from his 
Grace between Heeley and the Jonetion with the Sheffield and 
Rotherham Railway. The claim was divided into freehold land 
not on lease, severance, reversions of land, and compulsory sale. 
These items the advisers calculated at £76,215 altogether. The 
witnesses summoned on behalf of the company made the wponnt 
£41,371. The award of Mr. Pownall has now been made, and it 
amounts to £47,333. 
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RAILWAY MATTERS. 

THE Llanberris Railway was opened on Thursday last week. 

Mk. Pattison, the police magistrate, at Greenwich, on Satur- 
day decided that a railway return ticket was available only for 
the stations for which it was issued, and not for any station short 
of these. 

THE fourteenth annual féte on behalf of the widows’ and orphans’ 
fund of the Great Western Railway Provident Society was held on 
Tuesday, for the second time, in Nuneham Park, the seat of the 
Rev. W.. Vernon Harcourt. 

By the carelessness of the engineer of a freight train, named 
Ryan, an immense destruction of property was caused on the Erie 
Railroad on the night of the 19th ult. The bridge over the Pas- 
saic River was opened to admit the passage of a schooner ; the 
engineer failed to notice this fact, and as a consequence, an engine, 
tender, and fourteen cars were precipitated through the opening 
into the river. Fortunately no lives were lost. 

THE first collision of any importance on the Scarborough Rail- 
way since its opening, twenty-five years ago, occurréd on Tuesday 
morning, near Malton. A pick-up goods train was run into at the 
Castle Howard-station by an excursion train that could not be 

ulled up in time, after coming round the sharp curve at Kirkham. 
pwards of twenty persons were bruised ond cut, but no lives 
were lost and no bones were broken. 

Mr. F. BrapDy, one of the South-Eastern Railway Company’s 
engineers, has recently introduced an improved pac | and signal 
apparatus. It has been for some time in operation on the North- 
Eastern Railway, the Metropolitan District Railway, at the 
Waterloo Junction, at Redhill, and on many important railways 
and at some of the chief railway stations. For some time it has 
been in use at the Reading station of the South-Eastern line. The 
apparatus has been found to work exceedingly well, and it is 
simple and ingenious. 

Mr. BRUNLEES’ estimate for his proposed Brighton and Metro- 
pases Railway, as deposited last year, is £1,543,161, exclusive of 

rrowing powers, which, if exercised to the usual extent of one- 
third of the share capital, would make a total of £2,057,548. The 
gradients on his line, as shown by the section deposited, consist of 
5 miles of 1 in 60, 1 mile of 1 in 65°7, 7 miles 57 chains of 1 in 70, 
59 chains of 1 in 78, 1 mile 52 chains of 1 in 90, 2 miles 23 chains of 
1 in 96°8, and 4 miles of lin 100; the remaining gradients varying 
from 1 in 100 to 1 in 671, and the entire length of level line being 
11°31 miles. 

A RETURN has been issued of the number and nature of the acci- 
dents and injuries to life and limb which have been reported to 
the Board of Trade as having occurred on all the railways open for 
traffic in England and Wales, Scotland, and Ireland respectively, 
during the year ended the 3lst day of December, 1868. The 
number of accidents to passenger trains was 92. The result from 
these was 92 passengers and 10 railway servants killed, and per- 
sonal injury to 516 passengers and 44 railway servants. Nine 
accidents occurred to goods and mineral trains, whereby eight 
railway officials were killed and five were injured. 

THE Lancashire and Yorkshire Railway Company have during 
the week added another important branch to their already existing 
lines by the opening of the new extension from Huddersfield to 
Meltham on Monday last. The branch, although short, has been 
a very heavy undertaking, and has taken over five years to con- 
struct. Some time ago it was formally opened, but owing to a 
large landslip in the neighbourhood of Lockwood it had to be 
closed until the present week. The branch is intended to supply 
a long-felt want to the inhabitants of Meitham, who are chiefly 
engaged in the manufacture of sewing cotton. The route taken is 
attended with some difficulty. Several large eminences have had 
to be got through which has opened out some deep cuttings. There 
arenolessthan three tunnels on the route, which is about five milesin 
length. The line leaves what is known as the Dungeon Wood 
Junction, and passes over a very picturesque portion of country 
which cannot be surpassed in Yorkshire. The ascent from Lock- 
wood to Meltham is very heavy, the gradients varying from 1 in 
60 to 1 in 120. Five trains are advertised to run each way daily, 
except Sundays, when they are limited to two each way. The first 
sod was cut on the 4th of April, 1864, so that fully five years and 
three months has been spent in constructing the branch. 


ANOTHER Brighton line (says the 7imes) is now proposed by Mr. 
James Samuel, M.J.C.E., of Great George-street. It is to start 
from the London, Chatham, and Dover Railway at Penge station, 
and follow the course of the line, for which an Act was obtained in 
1866 by the Chatham and Dover and South-Eastern Companies 
(but since abandoned) for a distance of about twelve miles to the 
end of the Tatsfield Tunnel. Thence it proceeds to Oxted, cross- 
ing the main-line of the South-Eastern Railway a little beyond 
Godstone station. It then crosses the East Grinstead line about 
two miles to the west of East Grinstead, thence by West Heathley 
ina nearly direct line to the west corner of Chailey-common, 
crossing the Keymer Branch Railway near Chiltington, and the 
Lewes line near Falmer, running nearly parallel with the latter, 
and terminating close to the Grand Parade of the North Steyne at 
Brighton. The length from Penge to Brighton is 45} miles, from 
Ludgate-hill to Brighton 52} miles, and from Victoria station to 
Brighton 52} miles. The maximum gradient would be 1 in 120, 
and the minimum curve half a mile radius. ere are four 
tunnels, the aggregate length of which is two miles and 
chains, the longest, at Tatsfield, being 1984 yards, and the shortest, 
near Falmer, 200 yards. The cost is calculated not to exceed a 
million and a half ‘sterling, including borrowing powers and 
contingencies. One principle involved in the plans of Mr. Samuel 
consists in the introduction of the system he has long advocated of 
improved, light, and frequent trains, by which he believes a reduc- 
tion of from 20 to 30 per cent. can be effected in the working 
charges. There would be no difficulty, however, in the adoption 
of this system by the existing Brighton Company. 


ATTENTION is drawn to the lack of railway accommodation for the 
working classes, and as to the imposition of prohibitory fares, in the 
Midsummer quarterly report of the Conservative Land Society in 
the following extract: ‘‘One material question connected with 
metropolitan and suburban building calls for special reference. 
The executive committee have at various times made strenuous 
exertions to impress on railway companies the importance of 
devising means to secure for the inhabitants of the outlying dis- 
tricts of the metrepolis cheap and regular accommodation. It 
has come under the observation of the board that wherever 
inducement was held out of moderate railway fares and early 
trains the traffic increased materially, as building was extended 
to within a reasonable distance from the stations. Whenever a 
railway company has increased the fares and decreased the accom- 
modation the development of a neighbourhood has suddenly 
ceased. In the eastern suburbs an increase of charges, particu- 
larly for the working classes, was succeeded by such a diminution 
of the number of passengers, for which the raised tariff could not 
possibly compensate, that the company returned to the old scale 
of fares, and the movement for building progress was renewed. 
It is impossible to mistake the effect produced by even the 
smallest percentage being added to a pre-existing scale of fares. 
The executive committee are more strongly urged to refer in the 
present report to this vital question, for the artisans, of railroad 
accomm: ion, as the wholesale destruction of the dwellings of 
working men is constantly recurring. For a time there seemed to 
be a cessation in the pulling down of houses, but the vast changes 
and improvements in town now being carried on and in contem- 
= must drive vast numbers of persons to distances from 

mdon, and render railway travelling a necessity for those classes 
whose callings are in the metropolis. Early and cheap trains must 
sooner or later prove remunerative to the railway companies; by 

por prohibitory fares they stop progress in the su 
cts, and thus diminish the*prospects of creating traffic. 








NOTES AND MEMORANDA. 

WE understand the borings for rock salt near Wylen, Switzer- 
land, have given very favourable results. Near the Rhine a bed 
of 80ft. in thickness has been found at a depth of 420ft. below the 
surface, and another 50ft. thick not far off. The salt is hard, 
pure, and of excellent quality. 

THE production of coal.in these islands was in 1867, according 
to the returns given in the ‘‘ Mineral Statistics,” 104,500,480 tons. 
In 1868, according to the returns of the inspectors of coal mines, 
the quantity was 104,566,959 tons. O f this the exports, according 
to the returns of the Board of Trade, were 10,837,513 tons. 

AccorD1NnG to Bittger, the metal antimony may replace graphite 
in galvanic batteries. He finds the following arrangement prefer- 
able, as regards force and durability, to either Daniells’, Minotto’s, 
or Leblanche’s batteries:— A cylinder of amalgamated zinc is placed 
in a concentrated solution of equal parts of common salt and 
sulphate of magnesia; the antimony is placed in a porons cell filled 
with dilute sulphuric acid. 

AN expensive part of the Daniells battery is the copper plate, 
the cost of which can be reduced two-thirds, in the following 
manner :—Procure sheets of the ordinary sheet tin of commerce, 
brighten and plunge into a very weak copper plating solution, in 
connection with a voltaic battery of very low quantity. In fifteen 
to eighteen hours a tenacious fl of copper will have been de- 
posited upon the tin, and the plate can then be bent in shape suit- 
able for a Daniells battery. 

ALTHOUGH it has long been known that iron would dissolve in 
molten zinc, it has not hitherto been determined whether there 
was any definite alloy of those metals or not. In “‘ Erdmann’s 
Journal of Practical Chemistry,” in an account of an alloy in which 
the metals do appear to exist in definite proportions; the physical 
aspect of the alloy was very different from that of zinc; it was 
waiter in colour, and possessed a different crystalline structure ; 
it contained 4°6 per cent. of iron. 

TuE Rev. Father Secchi has made an interesting observation on 
the light emitted from the planet Uranus. This light, it appears, 
differs from that of the rest of the planets belonging to our solar 
system. Its spectrum exhibits broad absorption lines, so that the 
yellow colour is almost entirely absorbed. While it is clear that 
the light emitted by this planet is reflected light from the sun, it 
is evident that the surface of the planet modifies that light in th« 
same manner as do coloured bodies. 

CopaL varnish, according to Professor Bittger’s prescription, 
should be made by first dissolving one part, by weight, of camphor, 
in twelve parts of ether; when the camphoris dissolved four parts 
of the best copal resin, previously reduced to an impalpable powder, 
are added to the ethereal camphor solution, ed in a well- 
stoppered bottle. As soon as the copal appears to be partly 
dissolved, and has become swollen, four parts of strong alcohol, or 
methylated spirits, and a quarter part of oil of turpentine is added, 
and after shaking the mixture and letting it stand a few hours 
longer a thoroughly good copal varnish is obtained. 

Dr. MATTHIESSEN, professor of chemistry in St. Bartholomew's 
Hospital, has patented a method of manufacturing paper from 
shavings and sawdust. He submits wood when in a state of divi- 
sion, such as shavings, sawdust, or disintegrated wood, to what is 
known as a retting process, that is to say, the wood in a state of 
division is steeped either in running or stagnant water, and is 
allowed to undergo a retting or fermenting process, by which pro 
cess certain constituents of the wood will be decomposed and 
removed, and the subsequent treatment of the residual ligneous 
fibre for the production of pulp or paper will be thereby rendered 
more economical, and the process of boiling and bleaching be 
more easily effected. 

THE importance of obtaining coke free from sulphur cannot, 
especially for iron manufacture, be over estimated. Numerous 
experiments have from time to time been made, with a view to the 
use of coal in which some pyrites occur, in the manufacture of 
pure coke for the blast furnace. Some experiments have been 
made in France which are said to have been remarkably successful. 
The coke, when at a temperature of 300 deg. Cent., was submitted 
to a strong current of atmospheric air, strongly compressed. This 
current of air is said to convert the sulphur into sulphuric acid 
and remove it. The coke is reported to produce iron equal to that 
which has been made with wood charcoal. We should fear that 
the compressed air would also convert the coke into carbonic 
acid. 

Dr. H. Fieck, of Dresden, has instituted a series of experiments 
with a view to obtain a non-poisonous paste for application to 
lucifer matches. He ascertained by some preliminary experiments 
that sodium, when minutely divided along with explosive sub- 
stances, becomes highly inflammable when simply moistened with 
water. A mixture was made of 0° grammes of sodium, 66°0 of 
nitrate of potash, 36°5 of sulphide of antimony. Provided that 
during its manufacture this mixture is kept thoroughly dry, it has 
been found to answer admirably. According to several accounts 
from Germany, this plan of substituting sodium for phosphorus 
has been favourably taken up by some of the leading manufac- 
turers of lucifer and fusee matches. There is said to be not the 
least danger in the transport. 

It is well known that various accidents occur from fire caused 
by persons carelessly throwing down matches, which they believe 
to be harmless because the flame has been extinguished, but which, 
in reality, are highly dangerous, and quite capable of communi- 
cating fire to any light dry material, in consequence of the wood 
splint being at a red heat, although not actually in flame. It 
appears from the Scientitic American that it has poe Brapesed, 
in order to prevent this, to saturate the splints, previously to their 
being dipped, with a solution of some chemical salt which has the 
property of preventing the wood from remaining at a red heat 
after the flame has been extinguished without being in any way 
detrimental to the inflammable nature of the splint, and thus to 
prevent the possibility of accident from the dropping of the match 
after the extinction of the flame, but while the splint is still at 
a red heat. The substance which it is proposed to employ is alum, 
though other salts have the same property. The matches before 
being dipped are to be immersed in a strong solution of alum, or 
other salt with a similar action, until they are saturated ; they are 
then to be dried and tipped with the ordinary composition. 
Matches, so treated, are said to ignite, and burn with flame as long 
and readily as other matches ; but the instant the flame is blown 
out the match becomes black and perfectly harmless. 


A WRITER in the Journal of Anatomy observes that some per- 
sons have supposed that when an animal dies from the effects of 
having its skin covered with varnish, its death must be ascribed to 
the retention of deleterious matters given off by the skin. Eden- 
huizen thought that the noxious matter is volatile alkali. Gerlach 
and others thought that death was due to suppression of the 
respiratory functions of the skin; while Valentine had, on the 
other hand, shown that the morbid symptoms manifested by a 
varnished animal ane if the animal be placed in a higher 
temperature, thereby leading to the notion that death in such a 
case results from increased loss of heat. Laschkewitsch, of St. 
Petersburg, has by recent researches confirmed the truth of the 
last-mentioned theory. A varnished animal, when surrounded by 
cotton-wadding, suffered no harm, though it died when the wad- 
ding was removed. He found the blood-vessels much dilated 
below the varnish; he supposes that the dilatation of cutaneous 
vessels favours the loss of heat by the skin. He has found that 
the volatile alkali spoken of by Edenhuizen results from the de- 
composition of hair and epidermis. He further disproved Gerlach’s 
view that asphyxia is the cause of death, by placing an animal in 
an atmosphere of hydrogen, taking caretocover the animal’s mouth 
with an elastic funnel communicating with the external atmo- 
sphere. The animal lived in this medium for six hours without 
suffering any deleterious effects, 





MISCELLANEA. 

ONE wing of the splendid new buildings for Dulwich College 
was opened on Monday. 

THE Welsh and English miners in the employ of the Pennsyl- 
vania Coal Company have struck. 

A NUMBER of velocipedes, of the latest and most improved style, 
were recently shipped from San Francisco for Tahiti. 

THE House of Commons on Tuesday provided for a sum not 
exceeding £7,000,000 for the purchase of the telegraphs. 

THE first public telegraph which has been constructed by the 
Government of Buenos Ayres was opened on the 4th of May. 

THE “‘ captive balloon” at Chelsea, which lately escaped through 
the rope breaking, and was recovered in Buckinghamshire, has been 
repaired, and has again commenced its ascents, 





A NEW process for preserving wood by means of borax is an- 
nounced. The wood, it is said, can be made impermeable to water 
by dissolving some sheliac in the solution of borax. 

AN expo sition of textile fabrics is to be held at Cinc innati, com- 
mencing August 3rd and closing on the 7th. It is to be under the 
auspices of the Woollen Manufacturers’ Association of the North- 
we 

Tuovr in the Wye are becoming scarcer every year, awing to the 
great increase of pike. A very short time since Mr. W. Stephens, 
of Hereford, who has a fishery, caught 200 pike, and in the mouth 
of one he found seventy-seven fry an inch long. 

THE use of wood in the manufacture of paper has greatly 
increased in Germany in the last few years. A new mill of the 
kind has lately been erected at Petersdorff, in Silesia, a province 
where a great deal of this sort of paper is made. 

Very extensive preparations are being made by the Dock 
Company at Hull, and by the corporation to insure for their 
Royal Highnesses the Prince and Princess of Wales a right royal 
welcome on the occasion of their visit to name and open the new 
dock at Hull on the 22nd inst. 

A SPECIAL committee has been formed at Amsterdam for the 
reception of workmen coming to visit the Exhibition of Domestic 
Economy in that city. Lodgings have been provided at the rate 
of sixty Dutch cents for bedrooms of a better kind, and forty for the 
second, for the special benefit of Belgian artisans and workmen 
provided with certificates of good character, and signed and de- 
livered by the Brusse!s committee. 

At the Concours Regional Agricole de Beauvais just held, com- 
petitive trials of steam ploughing machinery, portable engines, 
and seed drills took place. The first prizes were allotted respec- 
tively to Messrs. Aveling and Porter, of Rochester, Albaret, of 
Rautigny (Aise), and Smyth and Sons, of Peasenhall. Messrs. 
Aveling and Porter were also awarded a gold medal for the 15-ton 
road roller the ye hibited at the show. 

THE following is a copy of a telegram received at the Admiralty 
on Wednesday morning :—** The Bermuda Dock was met at noon 
on the Ist inst., in lat. 39.0 N., long. 13.28 W., in tow of the 
Agincourt and Northumberland, The Terrible and Lapwing in 
company. Helicon left squadron for Madeira on the 29th ult, 
Captain May, senior officer in command of squadron, expected to 
arrive at Porto Santo on the 4th inst. All going well.” 

On the utilisation of sewage as a manure, the Hon. Henry 
Petre writes that his farm (Lodge Farm, Barking) has for the last 
two years been cultivated with London sewage alone as a manure. 
There are now upwards of 100 acres bearing corn, root, and other 
crops, jroduced svlely by sewage, and Mr. Petre has no hesitation 
in saying that sewage can be profitably and economically used in 
the cultivation of all the ordinary farm crops of this country. 

M. Fontana, architect to the Czar’s Ministry of the Household, 
is charged to construct, on the model of the London Crystal Palace, 
the building for the exhibition which is to take place at St. Peters- 
burg next year. A sum of £27,000 is allowed for this structure ; 
the number of workmen employed is at present 400, but will be 
speedily augmented, for the building must be completed externally 
by the Ist September next, and entirely by the Ist of May, 1870. 

THE Belgian exports of iron for the first three months of 1869 
were unusually large :— Rails, 17,916,394 kilogrammes (2°20 7b.), 
more than a third of the whole quantity being sent to Italy; sheets, 
5,081,848 kilograi 3; other kinds,19,465,960 kilogrammes. The 
export of nails and other iron wares, however, declined to 3,857,714 
kilogrammes. The import of iron ore and filings exceeded the 
export of the same by more than 60 million kilogrammes; is 
import is chiefly from the Zollverein States. An increased quantit 
of machines and machinery, 2,712,628 kilogrammes, was exported. 

Dr. Leruesy, the chief gas examiner to the Board of Trade, has 
reported on the quality of the gas supplied to the City during the 
months of April, May, and June. The illuminating power, in 
standard sperm candles, of the gas of the three City companies 
had been respectively as follows:—The City of London Gaslight 
Company, 15°73, 14°10, and 14°87; the Chartered Company, 15°90, 
14°10, and 14°08; and the Great Central Company, 15°62, 14°06, 
and 14°72. Ammonia has been constantly present in the Chartered 
and Great Central supply, but the gas of all the companies had 
been quite free from sulphuretted hydrogen. Sulphur was largely 
present in all the specimens examined. 

Messrs. Spiers ASD Powrp’s Restaurant at the Wimbledon 
Camp covers a space of 1 acres, and contains over {000ft. super 
of framed and glazed work in the facade, over 400 squares of 
flooring, besides roofing and all the internal fittings; a bar 200ft. 
long, offices, stores, cellars, kitchen, cooking apparatus, and all 
internal fittings. The whole building is put together in sections 
of 5ft., and with bolts and nuts, making the whole portable. This 
building, together with the whole of the temporary erections in 
troop stables, forage and commissariat stores, entrance buildings, 
post and police offices, canteens, and about four miles of fencing 
6ft. high, were carried out by Messrs. W. Bracher and Son in 
three weeks two days—a feat in the building trade that has 
seldom been equalled. 

A veRniFic boiler explosion, though fortunai ‘ly unattended 
with fatal consequences, happened on Monday afternoon at the 
saw-mills belonging to Mr. C. N. Newdegate, M.P., situated in 
the Griff Colliery, near Nuneaton. It seems that about forty persons 
are employed at the mills in question, and on Monday afternoon, 
while all the men were at work, one of the boilers suddenly ex- 
ploded. The boiler, which was an 18- horse power one, was blown 
a distance of eighty yards, and fell at the bottom of a stonepit, 
where fortunately, only one man was working at the time. The 
brickwork by which the boiler had been surrounded was all carried 
away, and hundreds of bricks and stones were blown into the air, 
and some of them penetrated the roof of a house sixty yards from 
the scene of the explosion. <A part of the engine-house was com- 
pletely blown away, the roof and windows being shattered to 
pieces. 

Last week another section of the important public improve- 
ment in the Holborn Valley was completed by the opening of the 
extension of Shoe-lane to i chalanteatenn By the plans first 
laid before Parliament in 1864 the corporation proposed to bring 
Shoe-lane up to the level of the viaduct, but the engineer (Mr, 
William Haywood) recommended that a new street should be 
formed at the back of St. Andrew's Church to connect Shoe-lane 
with Holborn, and that the lane itself should be extended beneath 
the viaduct to a junction with Charterhouse-street. An Act for 
this alteration was obtained in 1867, and this part of the work has 
now been completed and opened, and the new street at the back 
of St. Andrew's Church is being rapidly constructed by Messrs, 
Hill, Keddell, and Waldram. In the abutments of the brid 
over the lane are the entrances to the large central vaults of the 
viaduct ; those on the western side being already let to a firm of 
witte merchants (Messrs. Fearon), who will have an entrance to 
them from their new premises on the northern side of the viaduct, 
near the north-western angle. 
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OSBORNS PATENT GENERAL BUILDER. 


WALL GAUGE AND PIN. 
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" Osporn’s ‘‘General Builder,” illustrated in the annexed 
engraving, has been designed with a view to produce a machine 
that may bereadily adjusted to the various lengths and thicknesses 
of walls, with their angles, bends, junctions, and curves, and, at 
the same time, afford every facility to the Workmen to stop off a 
wall at any point, whether a main or cross wall, and continue 
building the other portion without being obliged to take down and 
replace any main part of the apparatus, or of being compelled to 
have recourse to some temporary expedient. Also, to provid> 
means of fixing the panels of the machine at any short distance in 
height, so that projecting mouldings, string-courses, &c. ‘whether 
of stone or other material), may be introduced as the work proceeds, 
and to enable the workmen to have full control over their work to 
form sets-off, reduce the thickness of the wall at any point reyuired, 
and expedite the work of the carpenter by adjustin g the panels to 
the position of the timbers; to do away with the necessity of using 
long and expensive panels, and yet obtain all their advantages 
whenever required. Also, to obtain a constant connection of all 
parts of the machine by a progressive upward movement, and thus 
avoid the necessity of dissevering the machine from the walls by its 
repeated resetting. And last, not least, to provide simple 
mechanical fastenings, with an easy progressive movement of the 
apparatus, so that the minimum amount of time will be required 
in the manipulation of the machine. 

Fig. 1 represents the plan of a wall with its apparatus on each 
side to form a right angle return wall, i; an acute angle return 
wall, k; and a pier,/. Fig. 2 is an elevation of the same, with the 
apparatus at different heights, to show its various methods of 
working. A, A, A, A, A, A!', Fig. 2, are uprights, or guides, which 
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are set up generally in pairs, one on each side of the wall, and are 
held at proper distances apart—according to the thickness of the 
istentel wall—by the pins a, a, which pass through holes in the 
guides, and into the ends of wall gauges, b, b, and are fastened 
thereto by a three-quarter turn of the pins. These wall gauges 
are made of various lengths, to suit the different thicknesses of 
walls, but the same pins are used whatever the thickness of the 
wall, B, B?, Fig. 2, are panels of stock lengths, which may be 
fastened or locked upon the guides, A, A, at any height, by allow- 
ing the rotary studs on the guides to pass into any of the holes in 
the plates, c, c, of the panels. The rotary studs are then turned, 
by means of a key made for the purpose, and thus they are drawn 
to and locked upon their guides, with their several faces in a line 
therewith. C is a panel lengthened by an adding piece, d; these 
adding pieces are made of widths varying every inch and a-half, up 
to12in. Panel B is set close down upon a panel B’, to show the 
method of working in two heights per day. Any number of panels 
may be set thus upon each other. D, D, are two panels united (to 
form a long length) by a coupling piece, ¢, and stiffened laterally 
by a slotted fishing plate, F, which is fastened to the panels by two 
pins, g, g. This hed of joining panel to panel is shown enlarged 
in Fig. 3. The fishing plate may be employed in connection with 
the adding pieces, and may be — to any two holes. E, E, E, 
are a second series of guides, which are set upon, and locked to, the 
lower series, A, A, A, by the two bottom studs of the top guides 
passing through holes in the plate of the panel, which is already 

stened to the bottom guides by their two top studs; thus the top 
series of guides are held firmly in position till theconcrete has sur- 
rounded their bottom wall gauges. The panel F isin a position 
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to receive two other guides, and to lock them upon the two guides 

G, G, are pier —_ which are locked on to the guides, 
A, A, E, E, at any height at pleasure; and, by the ro studs on 
their edges, the panel, h, is locked thereto, and forms the face of 
the projecting pier. In say off a pier or other projection by 
a bevelled top, the panel F, is fixed on the guides, so that its 
bottom edge is at the point where the bevel of the pier is to finish; 
the pier pieces G, G, are brought up close under the panel, and 
the panel A, is locked thereto, so that its yey edge is at the 

rig 





point where the bevel commences. H is a t angle piece, of 
similar make to the pier pieces, G, G, but having the rotary studs 
on its side instead of its edge. Iisa hinged angle piece, which 
will set at any angle, and is made the same depth asthe guides to 
which it is attached, and with which it moves. J, J', are adjust- 
ing elbow pieces, having power to increase the width of each arm 
up to one and a-half inches, and are also hinged to set at any angle. 
Between the elbow J’ and the guide Al, small panels are fixed 
as at K, which are of different widths, according to the thickness 
of the return walli; these small panels are kept in stock, and 
vary in width every one and a-half inch up to 12in., so that with 
the adjustingelbows J, J!, or adjusting coupling pieces, any length 
of panel can be formed toa nicety. Fig. 4is a collapsing core, and 
—_ be used for forming chimney flues and drains, or for forming 
walls to wells, tanks, &c. Fig. 5 is an adjustable scaffold bracket. 
The arms L,L, are held in position by two movable braces, which 
are capable of being locked to the arm L at j, or one or both 
braces may be locked to the projecting arm of the bracket below, 
so that the thrust or weight may be thrown lower down the wall 
where the concrete has become more firm. 
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THE object and purpose of this invention is to provide, by means 
of suitable mechanism or apparatus, for feeding fuel into furnaces, 
fire-boxes, and fire-grates, during the progress of the combustion 
of the fuel therein, at that part where the fuel can be introduced 
with great certainty of ensuring the immediate and perfect com- 
bustion of the same, avoiding the formation of smoke, and effect- 
ing the feeding in a ready and cleanly manner ; and by the use of 
which invention great economy of fuel will result. 

Fig. 1. shows in vertical section the mechanism or apparatus in 
the position it assumes in the act of feeding ; and Fig. 2, also in 
vertical section, the position the same remains in when feeding is not 
being effected. A denotes an opening through the bottom of the fur- 
nace, fire-box, or fire-plate ; B, Ba cylinder or fuel feed-box, havin 
a movable bottom C, é attached to or forming part of, and suppo’ 
by an upright bar D, connecting it with a lever E (partly in 








dotted lines), which lever is jointed at one end* to a plate 
or movable grating F, which is secured to or forms part of the 
fuel feed box B,B; K,K is a lever, also pointed at one end * to 
the movable grating F, and at the other * * to a rocking bar G, the 
upper end of which is secured to or forms part of an axle or rocking 
shaft H, which is supported in suitable uprights (usually a front 

late), or by other means of support, connected with the furnace 
Seken, or otherwise, according to the nature and character of 
the furnace or grate to which the mechanism is fixed. I is the 
hand lever for giving the rocking motion to the rocking axle or 
shaft H; L is a catch attached to the side of the fuel box B,B; 
M,a radial arm working on the shaft N, and supporting the fuel 
box or grate. Fuel is put in the fuel feed-box B,B, which is 
then in the position shown in Fig. 2. The hand lever I is 





then depressed, as shown in Fig, 1; this depression throws up 





the rocking bar G, which, acting on the lever K, carries the fuel- 
box B, B underneath the opening A; at the same time the rocking 
bar coming below the end of the lever E thereby raises the mov- 
able bottom C, and forces the fuel through the opening A into the 
furnace, fire-box, or grate. The lever E is held in its position by 
ay ae = until Py ena = hand lever I is raised = sa 
ue’ -box is bro its original ition y for 
in ote Bay when tee catch L, striki: fan aad the shaft 
H or some suitable projection, releases the lever Ee and the mov- 
able bottom C falls to the bottom of fuel-box B, B, the plate or 
ting F meanwhile closing the opening A, or this may be un- 
fooked by hand. 
This system of feeding furnaces is the invention of Mr. M. J. 
Frisbie, of New York, but we believe that steps are being taken 
in this country to introduce it, 














THE ENGINEER. 





JULY 9, 1869. 
MR. BESSEMER’S NEW SYSTEM OF HIGH-PRES- 
SURE HOT-BLAST FURNACES. 


Unper the title of ‘‘ Improvements in the manufacture of cast 
steel and homogeneous malleable iron, and the fusion or melting 
of different kinds or qualities of iron and steel and their alloys, 
— also in the eee and _— of was — Saaapee 
and apparatus employed for such purpose,” Mr. ssemer 
sauntie the 10th of May last— filed the specification of another 
invention, which is said to be of great importance. Its main 
featurés may be regarded as an embodiment, for the purpose of 
fusing malleable iron and steel, of the experience gained by, and 
principles proved in, the Bessemer converter. It has long been 
unde that Mr. Bessemer has been directing his rare ingenuity 
to some good plan for melting old rails and similar work ; and we 
suppose that this patent, forming by its length almost a volume 
on metallurgy, is one of the principal results. The system also 
a rs to have already been thoroughly worked out in practice. 
St Seoemer first of all refers to what is really the distinguishing 
feature of his converter—the rapid way in which it produces the 
required heat :—‘“‘ Intensity of heat, rather than quantity, is the 
condition essential to the successful working of furnaces employed ” 
in ee ae iron or steel containing little carbon. A sub- 
stance which requires 3000 degrees of temperature to produce 
fusion may be kept at a temperature of 2000 degrees for whole 
days in ion without b ing thoroughly melted, when the 
mere addition of only 100 or 200 degrees of heat would in that 
icular case have produced a complete fusion of the substance 
ina bef short period of time. In order to obtain this intensity, 
or rapid development of the heat required, Mr. Bessemer has 
recourse to air at both a high temperature and a high pressure. 
Atmospheric air and other gaseous fluids in a heated state acquire 
a still higher degree of temperature by their compression “‘into a 
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er space,” ‘“‘such increase of temperature being in pro- 


portion to their reduced bulk, or to the number of atmo- 
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spheres forced into the space usually occupied by one.” 

e therefore constructs furnaces of sufficient strength to with- 
stand an internal pressure of two or more atmospheres, observing 
that he does not propose by this means to generate a greater 
quantity of heat by the combustion or union of a given quantity 
of carbon and oxygen than is obtained by such means in well con- 
structed furnaces; for the compression of the gaseous products 
of combustion within a furnace does not generate heat, but 
merely concentrates into a smaller space and gives greater inten- 
sity to the same quantity or number of units of heat as would 
have existed in a more diffused state had not pressure been 
applied. Hence, wherever the temperature produced by the com- 
bustion of fuel in ordinary furnaces, having a free escape to the 
chimney, is sufficient for any desired object—as, for instance, the 
evaporation of water in steam boilers—a loss would be sustained 
by compressing the gaseous products of combustion in such fur- 
naces, for the amount of engine power required to compress the 
gases would exceed the power obtained from the increased quan- 
tity of steam generated in consequence of such compression, all 
other conditions being equal. But when the highest temperature 
produced in ordinary furnaces with a free escape is actually less, 
or where it only by small amounts exceeds the temperature abso- 
lutely soquived in any process, the case is entirely altered. 
Though a very high temperature, dependent on the pressure used, 
may be thus produced, Mr. Bessemer prefers, in order to have a 
moderate wear and tear in the furnace, a moderately rapid fusion. 
He states that, “in a small furnace using coke as fuel, with a cold 
blast of 20 1b. per square inch and a pressure of 174 Ib. in the 
furnace over that of the external atmosphere, small test pieces of 
cold wrought iron were fused with great . oo For example, 
a we of 2in. square wrought iron bar 12in. long, weighing 
13 Ib., was introduced cold into the furnace and was oe 
fused in five and a-half minutes. In the same small furnace 


3 ewt. of wrought iron scrap was put in cold, and was = fluid 
from the furnace after an interval of fifteen minutes. e furnace 
was then working with an average internal pressure of 15 lb. to 
16 Ib. per square inch in excess of the pressure of the external 
atmosphere,” 





He believes ‘‘that a pressure of 20 Ib. to 30 Ib. over that of the 
external atmosphere be found the most economical in prac- 
tice, for it is probable that if a much greater pressure is employed 
it would raise the temperature so high as to drive the iron rapidly 
off in the form of vapour,” as, in fact, generally occurs towards 
the end of the process in the ordinary Bessemer converter. 

The materials to be melted in these furnaces are puddled iron 
or steel, finished iron or — steel bars cut into lengths, or 
steel purified by nitrate of soda, the crop ends of rails, old rails, 
ladle sculls, and other scrap. They are also to employed in 
melting up the mixed steely metal for casting railway crossings, 
wheels, bells, anvil blocks, stamp heads, guns, mortars, and other 
articles. 

The system is to be applied to cupola furnaces, crucible furnaces, 
and reverberatory furnaces. In all these cases the outer shell is 
preferably made of iron or steel boiler plate, with all the joints 
well caulked and made air-tight, and sufficiently strong to resist 
the internal pressure, though cast iron shell may aiso be used. 
The furnace is to be lined with Stourbridge fire-brick, Dinas bricks, 
plumbago, or also ground ganister on the plan now adopted for 
the Bessemer converter. To fuse wrought iron or steel without 
so much reference to purity as to cheapness, Mr. Bessemer prefers 
to apply this system to a cupola furnace, having a dome doeadh 
which the metal and fuel are admitted. The circular door is 
carried on a movable iron arm, which itself carries an upright 
cylinder with a movable bottom, and into which the charge of fuel 
and metal is put to be fed in. To preserve the door from the heat 
and prevent leakage of flame and gases, a hollow channel is made 
round the door frame, into which steam or air, at a higher pressure 
than that within the furnace, is conveyed. The escape opening 
for the products of combustion can be altered in area by the 
insertion of small pieces of fireclay. Several fire-clay tuyeres are 
used for conveying the heated blast, which is also at a pressure 





from two to six na higher than that in the furnace. A plan 
is also shown whereby "powdered materials may be conveyed by) 
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the blast into the furnace. The cupola can be taken in two in 

order to be able to line it, in the same way as the Bessemer con- 

verters are lined. To show the transformation operated on the 

ordinary cupola furnace by Mr. Bessemer, we have chosen this 

form for illustration, though the cupola on trunnions, like the ordi- 

—_ Bessemer converter, may be regarded as a more perfect 
ape. 

Fig. 1 is a vertical section on the line A B of Fig. 2, Fig. 2 isa 
horizontal section on the line C D of Fig. 1, Fig 3 is a front eleva- 
tion of the furnace, and Fig. 4 a plan of the upper part of the 
same, and Figs. 5 and 6 vertical sections of the —— aperture. 
a is the outer shell of the furnace, formed of strong plates of iron, 
riveted and caulked air-tight, and having gusset pieces a' to 
strengthen the bottom of it ; 6 is an internal lining of fire-brick, 
plumbago, ganister, or other refractory material ; c, ¢ are fire-cla 
tuyeres moulded square externally, and having a round hole —- 
them for the passage of the blast ; they are inserted through the 
square iron frames d, which are secured by countersunk rivets to 
the shell a, and are bevelled on the inside ; the outer end of the 
— c are enlarged or made taper, and the space between this 
enlarged part and the bevelled sides of the frames d is caulked 
with iron cement (iron borings and sal ammoniac), so that the 
escape of gases from the furnace around the tuyeres is prevented, 
and the pressure of the flanges e of the blast pipes f against the 
enlarged end of the tuyeres is also spveatel from ——_ the 
tuyeres c into the furnace by reason of its enlarged end and the 
iron cement around it, while the blast pipe flanges ¢, by being 
bolted to the iron frames d, also prevent the internal pressure 
acting on the end of the tuyeres from driving them outward ; the 
blast ipes f are bolted to the main air trunk g by flanges f*. An 
equilibrium valve is placed in the main pipe g* near to the fur- 
nace, by means of which the blast may be turned on, or off, or 
moderated. The feeding door of these , Aandlaow is so small that it 
is necessary to provide a special means of entering the furnace for 
re-lining the interior from time to time for the = of giving con- 
venient access to all parts of the interior. e furnace is divided 
into two parts by massive angle flanges h, h, which are faced so 
as to form an air-tight joint, and are secured together by bolts and 
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nuts, as shown at A*. When the furnace is to be repaired the 
upper part may be lifted off with a crane, when the lower part 
will be readily accessible. A small flange a! prevents the brick- 
work of the upper part from being displaced when lifted off. The 
furnace is provided with a spout ¢ lined with loam for conducting 
the metal into the casting ladle. A door j is formed at this part, 
having only a small opening in it. By unbolting the door and re- 
moving part of the lining the furnace may be cleaned out, the 
lining ing afterwards made up as in ordinary capola furnaces, 
or a conical piece of fire-brick, as shown at n, may be inse 

so that when the metal is to be drawn off from the furnace the 
workmen, instead of having to drive a hole through the solid 
material with a pointed bar, will simply drive the cone » into the 
furnace, and thus open a passage at once equal to the size of piece 
attached. A small cross bar and screw may be employed to pre- 
vent the accidental blowing out of the cone, the bar poced 
across the door j, and the screw pressing against the small end of 
the cone n. 

In order to secure the feeding door against a leakage of the pro- 
ducts of combustion and against the force tending to force it open, 
on the upper or crown plate or dome a* of the furnace is riveted 
a stout ring of iron p, around which a hoop r is tightly shrunk on, 
leaving a space or annular channel S, in which water circulates, 
for the purpose of keeping it cool. The water is supplied by the 
pipe’o, and after circulating round the‘ring p, it escapes by the 

yipe g; the ring p is also further protected by the lining of the 
‘urnace, as shown at b*. 

The frame u*has a;channel x formed around its exterior surface, 
over which a hoop “of iron w is shrunk, so as to complete the 
annular passage z. The lower surface of the frame wu rests on the 
upper surface of the ring p. The underside of the frame u has a 
small V-shaped groove turned in it, and at about an inch apart all 
round this groove small holes are drilled, which pass upward at an 
angle and connect the V-shaped grooved P eee with the annular 


space x. A pipe 2* conducts’air fromthe main blast pipe into the 
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channel x, which passes thence down the numerous small drilled 
channels, and thus supplies air under pressure to the V-shaped 
groove before named. Now the pressure of the blast exceeds the 

ressure of the gases within the furnace; consequently, any 
imperfection in the fitting of the door-frame vu down upon the 
upper ring p of the furnace, instead of allowing the highly-heated 
gases to escape and act destructively on the metal fittings, such 
gases are prevented from escaping, because, in case of imperfect 
fitting of the metallic surfaces, the air under pressure in the 
V-shaped groove will, by reason of its superior pressure, force its 
way between the imperfect joint, partly escaping in the upper part 
of the furnace and partly into the external atmosphere. 

In order to remove the door u from the mouth of the furnace, 
and readily replace it as required, a sort of crane arm is employed, 
consisting of two stout plate iron cheeks A,A, bolted to the crane 

st B; this latter is supported at its lower end in a socket, C 
olted to the angle flange h. The upper end of the crane post is 
supported by a strong bracket D having a hole through it, in which 
the crane-post turns; at E is a movable collar fitting into a journal 
formed on the crane post for the purpose of preventing the crane- 
post from lifting upward, when pressure is applied to the furnace 
door; between the cheeks A a piece of iron A* is firmly bolted, 
having a slot in the centre, in which a worm wheel G is fitted. 
This wheel and its elongated bosses G* form also a screw nut, 
through which the screw H works, a square part H* being formed 
on the upper end of the screw, to prevent its turning round, but 
not preventing its free motion upward or downward through the 
block of iron A*, the holes in which are of a diameter equal to 
the largest diameter of the screw, and have no internal threads 
formed in them, the holes merely acting as guides for the screw 
H, which carries on its lower end a plate fitting loosely inside a 
fi ring K, which is secured by bolts to the et plate 
of the furnace door. The object of the ring K and the loosely 
fitting plate is to cause the door when lifted to be — in 
a horizontal position. The freedom thus given to the door is for 
the p of allowing it always to find its proper bearing on the 
ring p the end of the screw H then coming in contact with the 





upper plate u of the door will bind it firmly on its seat. For this 
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Purpose the handles L are mounted on the shaft N, which also 
carries the worm P; this worm gears into the worm wheel G, by 
the rotation of which the screw H is made to rise and fall without 
rotation, carrying with it the door u. Two stops may be used to 
preyent the crane arm from being moved too far in either direction. 

For the introduction of fuel and metal into the furnace there is 
used a vertical feeding cylinder I, niade of thin plate iron, secured 
by a strong iron bracket O to the crane arm. The lower part of 
the eyitnder Thas a plate Q (Fig. 3) fitted toit. The plate Q is 
kéyed on,to an upright gpindle R, supported by bearings S attached 
to the ne of the cylinder, the, upper end of the spindle having a 
handle T, by means of which the plate Q is made to close or open 
the, bottom end of the cylinder, 

While the furnace is under blast, the workmen will put a charge 
of coke or other fuel into the cylinder, and along with it the scrap 
or, other malleable metal to be fused, and when the cylinder is 
filled the blast may be turned off, the handles L put in motion, 
and the door wu lifted sufficiently to allow the crane arm to be 
moved round until the feeding cylinder I is brought vertically 
over the mouth of the furnace. A slight movement of the handle 
T will remove the plate G from beneath the cylinder, and allow 
all the fuel and metal to fall at once into the furnace. The crane 
arm is then quickly moved back into its former position, and the 
door is again forced down by turning the handles. Immediately 
after the closing of the furnace the blast is turned on, and the 
operations of the furnace resumed, and at such intervals as is 
found necessary the same operation may be repeated. In the plan, 
Fig. 4, the crane arm is shown in the position it occupies during 
the time that the fuel is being discharged into the furnace. The 
plate Q is also shown removed from underit. Mr. Bessemer prefers 
to take the supply of air to the door uv from the main blast pipe 
at a point where the equilibrium valve does not shut off the 
supply. The air will thus continue to flow during the time the 
fuel is being supplied to the furnace, and the act of moving the 
door again over its seat will cause the numerous jets of air from 
the small drilled passages before named to blow away with con- 
siderable force any small particles of fuel or other matter from the 
surface against which the door fits. 

In order to admit of the motion of the crane arm, and to continue 
the connection with the air supply, the pipe 2 is taken to the top of 
the crane post and is there jointed to the pipe 2*; this piece of 
pipe 2* is made of thin copper or pewter, and will spring suffi- 
ciently to allow of the slight rise and fall of the furnace door. 
One of the chief peculiarities of this mode of working furnaces 
under a high pressure of the gaseous products within them is the 
outlet for the escape of flame, so different to the ordinary cupola 
furnace, where the outlet is generally equal to the full diameter 
of the furnace. When working under pressure in one of these 
high-pressure furnaces an opening of two and a-quarter inches in 
diameter has been found sutiicient for a furnace whose transverse 
area is 572 square inches, tlie outlet being about 144th part of the 
sectional area of the furnace. Thus it has been found that with 
an internal pressure of 16 1b. to 18 lb. per square inch in excess of 
the atmospheric pressure, one square inch area of outlet may be 
reckoned approximately as the area required for every 2 cwt. of 
coke burned per hour in such furnaces. 

The outlet of the furnace at U in its simplest form consists of a 
square block of fire-brick, having a round hole in it of the desired 
size. It is made with a shoulder externally, which abuts against 
the interior of the casing a, to prevent its being forced out by 
internal pressure; a slight difference in the area of the outlet 
materially affects the condition of the furnace. In Fig. 5 is a 
vertical section of the outlet block V, having two internal 
diameters, forming a shoulder. Into this a small fire-clay cylinder 
W is put, for the purpose of, contracting the area of outlet; and 
at Fig. 6 a similar outlet block is shown at X, having a small piece 
of moulded fire-brick Y inserted therein, and projecting sufficiently 
to be lifted out by a pair of tongs and be replaced by other pieces 
of different sizes, th both figures is shown a flange plate Z, by 
which the outlet blocks are retained in place. By unscrewing this 
flange plate, the outlet block, when too much worn, can be readily 
replaced by a new one. 

The amount of pressure yp to which the gaseous products are 
kept within the furnace will depend chiefly on the regulation of 
the pressure of the blast, the escape aperture being also regulated 
so as to prevent the pressure going laow or getting above the 
point desired. In some eases the escape of the flame and heated 
matters may be regulated by a loaded valve, the face of which is 
formed of well-burned clay, in which case a stop may be proviced, 
so as to prevent the yalve from entirely closing. 

There is also specified and illustrated, as hefore stated, » cupola 
movable on trunnions, but embodying a similar mode of vonstruct- 
ing the outer shell, of making and fixing the tuyores, the crown 
and upper part and crane post, furnace door, and feeding cylinder. 

The fuel used in these furnaces is preferably hard coke or 
anthracite coal, but combustible gases may also be used. The 
gas is generated in the ordinary way, and forced by a blowing 
engine into a gas receiver, where it is compressed. he form of 
furnace then used for melting steel and malleable iron by gas is 
the reverberatory, of brickwork, as usual, but enclosed in a strong 
iron casing, with a door on the plan described for the cupola, In 
the reverberatory form of furnace liquid hydrogarbons can also be 
emp oyed, either alone or with solid fuel. The liquid fuel is 
introduced into the blast pipe, and taken in by the blast in the 
form of spray, The meta tS be melted may be protected from 
undue oxidation by coating it with a mixture of clay, lime, and 
sand, with or without red ore or alkaline salts. Crucible furnaces 
on this system are made with a cylindrical fuel chamber, supplied 
with blast in the same manner as the cupola furnace, with a 
similar regulation for the pressure. 








RECENT LECTURES AT THE ROYAL INSTI- 
TUTION. 
May 297H,—SeEmitTIc CULTURE. 

Mr. E. Devutscu, F.R.A.S., in his first lecture upon this subject, 
described the languages, creeds, history, and arts and sciences of 
the Semitic nations, He traced the influence of these nations 
upon modern Europe, and closed with a poetical description of a 
visit recently paid by himself to the remains of the ancient cities 
of Tyre and Sidon. 

JuNE Ist.—STeLLAR ASTRONOMY. 

Professor Grant, F.R.S., closed his lectures upon this subject on 
this date. He explained, aided by experiments, the inethod of 
application of the principles of spectrum analysis, to gain infor- 
mation as to the physical constitution of the sun and stars. Full 
particulars on these subjects have already been published in these 
columns. Admiral R. H. Manners, President of the Royal 
Astronomical Society, was present at this lecture, as well as at 
all the others delivered by Professor Grant, whose lectures were 
well attended throughout. 

JUNE 3rp.—LicH7. 

Professor Tyndall closed his lectures upon light on the above 
date, After speaking of the colours of double-refracting crystals 
in pgs light, he called attention to the rings surrounding the 
axis of crystals in polarised light. He said that a pencil of rays 
pessing along the axis through Iceland spar suffers no division ; 

ut if inclined to the axis, however slightly, the pencil is divided 
into two, which vibrate in rectangular planes, ead one of which is 
more retarded than the other. If the incident light be polarised, 
on quitting the spar, obliquely to the axis, it will be in a condition 
similar to the light emergent from the plates of gypsum already 
referred to. When two rectangular vibrations, passing through 
the same ether, are reduced to the same plane by the analyser, 
interference occurs; the two rays either conspiring or opposing 
each other. Whether they conspire or not depends upon the 
amount of relative retardation, and this again depends upon the 
thickness of the spar traversed by the two rays. if they conspire 
at a certain thickness, they will also conspire at twice that thick- 











ness, thrice that thickness, &c. Those thicknesses at which the | the undulatory theory ; it accounts for all the phenomena of 


rays conspire are separated by others at which they oppose each 
pos tl With a conical beam whose central ray passes along the 
axis, the effects are symmetrical all round the axis; and when the 
crystal, illuminated by such a ray, is examined by monochromatic 
polarised light we have a series of bright and dark circles 
surrounding the axis, When the light is red the circles are larger 
than when the light is blue; the smaller the wave-length the 
smaller are the circles. Hence, since the different colours are not 
superposed when white light is employed instead of bands of 
alternate brightness and darkness, we have a series of iris-coloured 
circles. When the polariser and analyser are crossed, the system 
of bands is intersected by a black cross, whose arms are parallel to 
the planes of vibration in the polariser and analyser. Those rays, 
whose planes of yibration within the crystal coincide with the 
planes of either the polariser or analyser, cannot get through ether, 
and their complete interception forms the two arms of the cross. 
Those rays whose planes of vibration enclose an angle of 45 deg. with 
that of the polariser or analyser produce the greatest effect when 
they conspire. At this inclination the bright ring is at its 
maximum brilliancy, from which, right and left, it becomes more 
feeble, until it finally merges into the darkness of the cross. A 
rotation of 90 deg. produces here, as in other cases,the complementary 
yhenomena: the Black cross becomes white, and the circles change 
heir tints to complementary ones. In crystals possessing two 
optic axes a series of iris-coloured bands surround both axes, each 
band forming a curve, which its discoverer, James Bernoulli, called 
a lemniscata, 

When speaking of elliptic and circular polarisation he said 
that two rays of light vibrating at right angles to each other, how- 
ever the one system of vibrations may be retarded with reference 
to the other, cannot, as already stated, interfere so as to produce 
either an increase or a diminution of the light. But though the 
intensity remains unchanged, the rays act upon each other. If 
one of them differs from the other by any exact number of semi- 
undulations, the two rays are compounded to a single rectilinear 
vibration. In all other cases the resultant vibration is ¢//iptical ; 
in one particular case the ellipse in which the individual particles 
of ether move is converted into a circle. This occurs when one of 
the systems of waves is an exact quarter of an undulation behind 
the other; we have then circular polarisation. This compounding 
of ethereal vibrations is mechanically the same as the compounding 
of the vibrations of an ordinary pendulum; or as the compounding 
of the vibrations of two rectangular tuning-forks by the method of 
Lissajous.* Elliptic polarisation is the ru/e and not the exception. 
It is particularly manifested in reflection from metals, and from 
transparent bodies which possess a high index of refraction. 
Jamin has detected it in light reflected from all bodies. 

A polarised ray of monochromatic light, as already stated, 
suffers no change during its trangmission ssvagh Iceland spar in 
the direction of the optic axis. Bt if transmitted through rock- 
crystal (quartz) in the direction of the optic axis, its plane of vibra- 
tion is turned by the crystal, Supposing the polariser and analyser 
of the polariscope to be crossed so as to produce perfect darkness 
before the crystal is introduced between them, on its introduction 
light will pass, and to quench the light the analyser must be 
turned into a new position. The angle through which the analyser 
is turned measures the rotation of the plane of vibration. Some 
specimens of rock-erystal turn the plane of vibration to the right, 
and others to the left. The former are called right-handed and 
the latter /eft-handed crystals, Sir John Herschel connected this 
optical difference with a visible difference of crystalline form. In 
the celebrated experiment of Faraday, the plane of vibration was 
caused to rotate both by a magnet and an electric current, the 
direction of rotation bearing a constant relation to the polarity of 
the magnet and to the direction of the current. 

The subject of rotary polarisation was examined with great care 
and completeness by Biot, and he established certain laws regard- 
ing it, two of which may be enunciated here :— 

1. The amount of the rotation is proportional to the thickness of 
the plate of rock-crystal. 

2. The rotation of the plane of vibration is different for the 
different rays of the spectrum, increasing with the refrangibility 
of the light. 

Thus, with a plate of rock-crystal one millimetre thick, he ob- 
tained the following rotations for the mean rays of the respective 
colours of the spectrum :—Red, 19 deg.; orange, 21 deg.; yellow, 
23 deg.; green, 28 deg.; blue, 32 deg.; indigo, 36 deg. ; violet, 41 
deg. With a plate two millimetres in thickness the rotation for 
red in 38 deg., and for violet 82 deg. 

Since, then, the rays of different colours emerge from the rock- 
erystal vibrating in difterent planes, when such light falls upon 
the analyser that colour only whose plane of vibration coincides 
with that of the analysér will be transmitted. By turning the 
analyser we ge the other colours to pass in succession. The 
phenomena of rotary polarisation are produced by the inter- 
ference of two circularly polarised pencils of light, which are 
propagated along the axis with unequal velocities, the one revolv- 
ing from left to right, and the other revolving in the opposite 
direction. : 

Dr. Tyndall closed with the following interesting address upon 
the nature of the interstellar ether :— 

‘*T have endeavoured in these lectures to bring before you the 
views at present entertained by all eminent scientific thinkers 
regarding the nature of light. I have endeavoured to make as clear 
to you as possible that. bold theory according to which space is 
filled with an elastic substance capable of transmitting the motions 
of light and heat. And consider how impossible it is to escape 
from this or some similar theory,—to yall Racribing to light, in 
space, a material basis. Solar light and heat require about eight 
minutes to travel from the sun to the earth. During this time the 
light and heat are detached from both. Enclose, in idea, a portion 
of the intervening space—say a cubic mile of it—occupied for a 
moment by light and heat. Ask yourselves what they are. The 
first inquiry towards a solution is, What can they do? We onl 
know things by their effects, What, then, are the effects whiekt 
this cubic mile of light and heat can produce? At the earth, 
where we can operate upon them, we find them capable of pro- 
ducing motion. We can lift weights with them; we can turn 
wheels with them ; we can urge locomotives with them; we can 
fire projectiles with them, What other conclusion can you come 
to than that the light and heat which thus produce motion are 
themselves motions ? 

‘* Our cubic mile of space, then, is for a measurable time the 
vehicle of motion, But is it in the human mind to imagine motion 
without at the same time imagining something moved? Certainly 
not. The very conception of motion necessarily includes that of a 
moving body. What, then, is the thing moved in the case of our 
cubic mile of sunlight? The undulatory theory replies that it isa 
substance of determinate mechanical properties, a body which may 
or may not be a form of ordinary matter, but to which, whether it 
is or not, we give the name of ether. Let us tolerate no vagueness 
here ; for the greatest disservice that could be done to science— 
the surest way to give error a long lease of life—is to enshroud 
scientific theories in vagueness. The motion of the ether com- 
municated to material substances throws them into motion. _ It is 
therefore itself a material substance, for we have no knowledge 
that in nature anything but a material substance can throw other 
material substances into motion. Two modes of motion are pos- 
sible to the ether. Either it is shot through space as a projectile 
or it is the vehicle of wave-motion. The projectile theory, though 
enunciated by Newton, and supported by such men as Laplace, 
Biot, Brewster, and Malus, has hopelessly broken down. 
Wave-motion, then, of onekind or another, we must fall back upon. 
But how does the wave theory account for the phenomena? 
Throughout the greater part of these lectures we have been 
answering this question. ‘The cases brought before you are repre- 
sentative. Thougands of facts might be cited in illustration of 
each of them, and not one of these facts is left unexplained by 





* See ‘‘ Lectures on Sound,” by Professor Tyndall, 1st ed., p. 307. 





reflection ; for all the phenomena of refraction, single and double ; 
for all the phenomena of dispersion ; for all the phenomena of 
diffraction ; for the colours of thick plates and thin, as well as 
for the colours of all natural bodies. It accounts for all the 
phenomena of polarisation ; for all those wonderful affections, 
those chromatic splendours exhibited by crystals in polarised light. 
Thousands of isolated facts might, as I have said, be ranged under 
each of these heads ; the undulatory theory accounts for them all. 
It traces out illuminated paths through what would otherwise be 
the most hopeless jungle of phenomena in which human thought 
could be involved. This is why the foremost men of the age 
accept the ether not as a vague dream, but as a real entity—a sub- 
stance endowed with inertia, and capable, in accordance with the 
established laws of motion, of imparting its thrill to other 
substances, If there is one conception more firmly fixed in modern 
scientific thought than another, it is that heat is a mode of motion. 
Ask yourselves how the vast amount of mechanical energy actually 
transmitted in the form of heat reaches the earth from the sun. 
Matter must be its vehicle, and that matter is according to theory 
the luminiferous ether. 

“The great Thomas Young never saw with his eyes the waves 
of sound ; but he had the force of imagination to picture them and 
the intellect to investigate them. He rose from the investigation 
of the unseen waves of air to that of the unseen waves of ether ; 
his belief in the one being little if at all inferior to his belief in 
the other. One expression of his will illustrate the perfect defi- 
niteness of his ideas. ‘To account for the aberration of light he 
thought it necessary to assume that the ether which encompasses 
the earth does not partake of the motion of our planet through 
space. His words are :—‘ The ether passes through the solid mass 
of the earth as the wind passes through a grove of trees.’ This 
bold assumption has been shown to be unnecessary by Professor 
Stokes, who proves that, by ascribing to the ether properties 
analagous to those of an elastic solid, aberration woul 
accounted for, without supposing the earth to be thus permeable. 
Stokes believes in the ether as firmly as Young did. 

““T may add, that one of the most refined experimenters in 
France, M. Fizeau, who is also a member of the Institute, under- 
took to determine, some years ago, whether a moving body drags 
the ether along with it in its motion. His conclusion is that part 
of the ether adheres to the molecules of the body, and is transferred 
along with them. This conclusion may or may not be correct ; 
but the mere fact that such experiments were undertaken by such 
a man illustrates the distinctness with which this idea of an ether 
is held by the most eminent scientific workers of the age. 

‘*But while I have endeavoured to place before you with the 
utmost possible clearness the basis of the undulatory theory, do I 
therefore wish to close your eyes against any evidence that may 
arise of its incorrectness? Far from it. You may say, and justly 
say, that 100 years ago another theory was held by the most 
eminent men, and that, as the theory then held had to yield, the 
undulatory theory may have to yield also. This is perfectly 
logical. Just in the same way a person in the time of Newton, or 
even in our own time, might reason thus: The great Ptolemy and 
numbers of great men after him believed that the earth was the 
centre of the solar system. Ptolemy’s theory had to give way, 
and the theory of gravitation may in its turn have to give way 
also. This is just as logical as the former argument. The 
strength of the theory of gravitation rests on its competence to 
account for all the phenomena of the solar system, and Sow strong 
that theory is will be understood by those who have heard in this 
room Professor Grant’s lucid account of all that it explains. On 
a precisely similar basis rests the undulatory theory of light, only 
that the phenomena which it explains are far more varied and 
complex than the phenomena of gravitation. You regard, and 
justly so, the discovery of Neptune as a triumph of theory. 
Guided by it Adams and Leverrier calculated the position of a 
planetary mass competent to produce the disturbances of Uranus. 
Leverrier communicated the result of his calculation to Galle, of 
Berlin, and that same night Galle pointed the telescope of the 
Berlin Observatory to the portion of the heavens indicated by 
Leverrier, and found there a planet 36,000 miles in diameter. 

“It so happens that the unc ulatory theory has also its Neptune. 
Fresnel had determined the mathematical expression for the wave- 
surface in crystals possessing two optic axes; but he did not appear 
to have an idea of any refraction in such crystals other than 
double refraction, While the subject was in this condition, the 
late Sir William Hamilton, of Dublin, a profound mathematician, 
took it up, and proved the theory to lead to the conclusion that 
at four special points of the wayve-surface the ray was divided not 
into two parts, but into an infinite number of parts, forming at 
those points a continuous conical envelope instead of two images. 
No human eye had ever seen bas envelope when Sir William 
Hamilton inferred its existence. ‘If the theory of gravitation be 
true,’ said Leverrier in effect to Dr, e, ‘a planet ought to be 
there; ‘If the theory of undulation be true,’ said Sir William 
Hamilton to Dr. Lloyd, my luminous envelope ought to be there.’ 
Lloyd took a crystal of Arragonite, and following with the most 
scrupulous exactness the indications of theory, discovered the 
envelope which had previously been an idea in the mind of the 
mathematician, Whatever may be the strength which the theory 
of gravitation derives from the discovery of Neptune, it is matched 
by the strength which the undulatory theory derives from the dis- 
covery of conical refraction.” 

All the nine lectures were attended by very large audiences. 

J UNE 4TH.—ORGANIC ComPouNDs, 

Dy. William Odling, F.R.S., delivered the closing Friday even- 
ing lecture of the session, upon the above subject. H.R.H. the 
Petiice of Wales presided, and was accompanied by the Crown 
Prince of Denmark. 

Dr. Odling said that there are many organic substances of the 
same chemical composition and weights which differ very greatly 
in appearance and p> eee Such, for instance, as acetone, 
propion-aldehyd, and allyl-alcohol, which all have the chemical 
composition of ©; He O. It is only possible to account for the 
difference in their properties by supposing that their molecules 
are grouped in different ways. Chemists till recently have de- 
pended upon the fertility of their imaginations in showing the 
possible differences of grouping, but have not been supported in 
such labours by proved facts. ‘he lecturer then plunged into 
some of the most abstruse branches of organic chemistry, and showed 
that a feeble clue has been obtained tending towards the solu- 
tion of the problem of the real grouping of the molecules in some 
of the simplest organic substances. In the course of his experi- 
ments he exhibited the combustion of prussic acid, The vapour 
of this acid was driven out through a tube in company with a 
blast of air or oxygen (he did not say which), and the two were 
ignited at the mouth of the tube, where vivid and very beautiful 
combustion took place. Towards the close of the experiment 
some liquid acid came out through the tube and sprinkled over 
the lecture table. At this time the lecturer’s glass of drinking 
water stood vertically under the mouth of the tube, and five 
minutes later he almost unconsciously took a drink from the same 
glass. As we have seen no account of an inquest upon Dr. Odli 
in the newspapers, it is orgwr a that the drops of prusgic acid 
shot over the glass and that none of them fell into it. These facts 
show that ae a in skilled hands such experiments are safe 
enough in the laboratory, they may not be so during the excite- 
ment of public —* 

In the library Mr. J. P. Gassiott exhibited a large vacuum tube 
oe the letters of his name made in uranium glass. When 
the outside of the tube was rubbed in the dark with a pad covered 
with electric amalgam, the letters inside became visible by the 
emission of a beautiful fluorescent light. Mr. Ladd exhibited an 
induction coil, giving a very long spark with a very moderate 
length of secondary wire. 

JUNE 5TH.—SeEMitI0 CULTURE, 


Mr. E. Deutsch, in his second lecture, spoke pri 
Jews and their traditions. ure, spoke principally of the 
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June 12TH.—SeEMiTIc CULTURE. ae 

Mr. E. Deutsch, F.R.A.S., in this, the last Royal Institution 
lecture of the session, gave his attention principally to Arabic clans 
and their literature. 

. THE NEXT SESSION. 

The next lectures at the Royal Institution will be delivered at 
Christmas, when, as usual, there will be a course of six, illustrated 
by experiments, intended principally for the benefit of children. 
Immediately afterwards the other courses of lectures and the 
Friday evening meetings will begin. 








MESSRS, C, AND W. WALKER’S ARRANGEMENT 
OF GASWORKS PURIFIERS. 


In the eng¥avings on page 22, we illustrate some important 
improvements in the construction and working arrangements of 
gas works purifiers brought before the recent Liverpool meeting of 
the British Association of Gas Managers and Engineers by Messrs, 
C. and W. Walker, of the Midland Ironworks, Donnington, near 
Newport, Shropshire. 

The chief features claimed by the designers in the construction 
are the great saving in labour in working the purifiers, and also 
the economy in the cost and the space, bringing before gas corii- 
panies, among other important improvements, the advantage and 
necessity of using railways in this department of a large gas 
works. The purifiers are constructed to purify gas with either 
lime or oxide of iron, or both, and when it is considered how very 
heavy and expensive the oxide of iron is to move about, and the 
amount of labour in charging or filling large purifiers from 20ft. 
to 30ft. square with it, and in emptying the purifiers, when ex- 
hausted, it will be seen that it is of great importance to do the 
work with the utmost saving of labour possible. For this purpose 
everything is constructed to keep the entire floor of the purifying 
house ¢lear for work, and lines of railway are laid down and tilting 
wagohs constructed to convey the purifying materials directly 
alongside the purifiers, and to shoot them in or out of the same as 
required. In some cases the nature of the ground upon a gas 
works shall stand in line with each other, and these are shown in 
the upper engraving, Fig. 1, which is a side elevation and plan, 
showing a complete set of four large purifiers fixed in line with 
each a. Fe, 3at the bottom is an end view of the same, 
showing a section of the building, and the construction of the re- 
vivifying floors and the method of working the tilting wagons. 
Fig. 2 is a plan of a complete set of similar purifiers fixed in square. 

It will be observed that the purifiers are fixed half below and 
half above the ground line, being the most convenient position for 
filling and emptying the purifiers with the least possible amount 
of labour. The purifier covers, which necessarily are very heavy 
to raise in the case of large purifiers, are lifted and travelled,asshown 
in the elevation Fig. 1, by a specially constructed crane travelling 
upon a pair of wrought iron trellis girders. The crane has power- 
ful gearing to enable the covers to be lifted and travelled in all 
cases easily by one man. The purifiers are worked by Messrs. C. 
and W. Walker’s patent centre valve, including also the use of 
Messrs. Cockey’s patent ; and the mode of construction enables all 
the pipes and connections forming the inlets and outlets of the 
purifiers to be brought to and from the centre valve in nearly 
straight lines. When the purifiers are fixed in square, the pipes 
are all in straight lines fo or from the centre valve without 
curves or bends. The centre valve* works three out of the set of 
four purifiers always in action, and one purifier always out of 
action, for changing the spent lime or oxide of iron, and replacing 
it with fresh materials in readiness for the next charge when the 
next purifier becomes exhausted, 

The change is effected instantaneously with the utmost ease by 
one man, and the spent purifier is thrown outof action by the valve 
quickly sliding a quarter turn upon its smooth scraped surfaces, 
accomplishing the work of no less than sixteen slide valves. The 
valve being entirely shut in and protected by the safety cover, and 
worked by a wheel and pinion outside, governed by a stop catch 
and lever, can be worked as easily in the dark as in the light, a 
point of great importance in a gasworks; for many careful 
managers, under the present system, will not allow the purifiers to 
be changed in the ht at all. The construction of the centre 
valve, which forms the basis and foundation of all these improve- 
ments, enables it and all the pipes to be fixed below the ground 
line, out of the way of everything, leaving the floor surfaces 
entirely clear for the wagons to come directly alongside the 
purifiers. The tilting wagons travelling along the lines of railway 
seen each contain a ton weight of oxide or lime, and are travelled 
and tilted over easily by one man, and the contents shot direct on 
to the grids inside the purifier, when , or, When emptying, 
direct on to the purifying-house floor, which, where oxide of iron 
is used, is constructed as shown on the left-hand of the end 
elevation, Fig 3. This floor, upon which the spent oxide is thrown, 
is composed of strong wood tings, with air passages or flues 
underneath them, through which atmospheric air passes freely 
from the outside of the building apwene through the gratings, 
circulating and percolating through the body of the spent oxide, 
the oxygen of the atmospheric air thereby effecting a chemical 
combination and rapidly taking up the sulphuretted hydrogen 
and revivifying the spent oxide for continued further use in the 
purifiers. 

This self-acting system of revivification, 48 it may be called, 
effects a saving of 50 per cent. in the manual labour and about the 
same in the time that would otherwise be used in turning the 
oxide over and over by shovelling, to expose it to the action of the 
atmosphere; for the whole y requires to be turned twice over 
at least by shovels, where a close floor is used, and takes about 
fourteen days to pot wn whereas the revivification is completed 
upon the floor deseri! in about half the time. It is formed 
exclusively of wrought iron principals and angle iron laths, and 
covered in with open tiles, and supported upon cast iron columns. 
The atmosphere circulates freely t every part of it, as well 
as through the vent ng louvre above—a matter of much con- 
clderation to the health aid comfort of the men engaged in a large 
gasworks. 

A set of purifiers, each 20ft. square, with 15in. bore connecting 
pipes, 48 shown on the plan, Fig. 2, have recently been erected at 
the City of Melbourne Gasworks, and purifiers upon this system 
are now in course of erection in England at the Durham Gasworks, 
Shrewsbury, Bacup, Bury, Staleybridge, and Doncaster, and on 
the Continent at Hanover, Ghent, and Naples, 





THE ScHooL oF NAVAL ARCHITECTURE.—The next @xamination 
for the admission of persons into the Royal Schagh Naval Archi- 
tecture and Marine Engineering will commen! ytlirection of the 
Lords Commissioners of the Admiralty, on the 19th of J uly. The 
pupils will be selected by petitive ¢ximinati®a, the subjects 

or which, and the number of marks assigned for @nch are as fol- 
lows :—Pure mathematics, ifcl nag ence gp 
geometry (plain and descriptive), plane trigonometry, and the 
elements of the differetitial and integral calcul@, 2500 marks; 
applied mathematics, including mathematics a hydrostatics, 
1 marks; tical shipbuilding, including ‘*Byying-off” (for 
shipwright candidates only), 2500 marks; practigal marine engi- 
neering (for — candidates only), 2500 m " 500 
marks; elements of physics and chemistry, 750 imate; 

mmar and eomposition, 750 marks; geography and history, 
#50 marks. The last four subjects, although counting in the co - 
petition, will not be considered obligatory. No candidate will be 
admitted who does not obtain at least two-thirds of the full 
number of m in the two first-named su and three-fifths 
of the full n either for practidhl shipbuilding or marine 
enginering. 

*An engraving of two of these valves at the Manchester Corporation 
Gasworks appeared in Taz Encrveer of May 7th last. 



















THE DOCK AT KING’S LYNN. 


On Wednesday last the above dock was | declared open 
by the Prince of Wales amid much festivity. Following are some 
articulars of the work, which has been carried out by Mr. 
urence from the plans of Mr. Brunlees, C.E.:—The water area 
of the doék basin is six and a-half acres. The form is that of an 
irregular quadrangle, the southern side being 780ft. in length, and 
the northern side 590ft. - The width from north to south between 
the edges of the quays is about 440ft. At the water surface the 
width 


420ft., and the average depth of the dock is 31ft. The | mentioned. Lord Justice Giffard, after hearing the question fully 


ImporTANT Decision.—Registrar Tudor, acting for the Birming- 
ham Commissioner, decided under the Bankruptcy Act that a 
mortgagee was entitled to claim all spare rolls, duplicate and 
pattern rolls in an iron manufactory, as fixtures; as well as the 
train of machinery, and one pair of rolls to complete the machine. 
A great deal of evidence on either side was given, and at the bar 
numerous illustrations were cited—the spare stones of a flour mill, 
the type of a printing press, the engraved plates of a calico- 
printing machine, the spare leads of a propeller pencil, the dies 
of a coining machine, and the chucks of a lathe, were among those 


dock is not surrounded with perpendicular quay walls, but has |; argued, delivered a lengthy judgment, concluding as follows :—I 
banks with an inelination of one and a-quarter horizontal to one | am of opinion that as regards the duplicate rollers, as regards the 


perpendicular, the slopes being faced or paved with solid blocks of | rollers of different sizes, as regard 


3 all the rollers which have 


concrete, Small craft can get up pretty close to the quays, and | been actually fitted to the machine, they are belongings of the 


to accommodate vessels of considerable draught seven substantial 
timber jetties have been constructed—four on the south side, and 
three on the north side. Each jetty is 16ft. wide and 32ft. long, 
and the floors are furnished with rails leading to the lines round 
the dock, which are to be brought into easy communication with 
the Great Eastern system. The second jetty on the south side is 
furnished with a fixed six-ton crane. The earth exeavated from 
the dock and basin was used in raising the surrounding land to a 
height of 9ft. above its former level, forming a valuable wharf: 


area of Lp om twenty-five acres. The concrete blocks used in | 


facing the dock basin are 4ft. square and Lin. thick, and they are 
composed of Portland tomenk sand, and shingle. Of these 
blocks 5000 were used. They are placed on a layer of concrete, 
and jointed with cement. e foot of the sloping wall or pave- 
ment thus formed rests on a foundation of church stone, 
bedded with concrete, carried down from 2ft. to 4ft. below 
the bottom of the dock. The dimensions of the entrance 
lock are — Width, 50ft.; length between gates, 2Wft. ; 
depth 30ft. The foundations are carried down into the Kimme- 
ridge clay, and the bottom is an inverted areh of massive brick- 
work 5ft. 6in. thick, thoroughly mortared and fronted with quoins 
of stone. The side walls are 12ft. Gin. thick at the base, and are 
gradually reduced to 5ft. Gin. at the summit, with several outer 
buttresses 2ft. Yin. thick. The end walls of the lock are 16ft. 
thick at the base and 5ft. thick at the top, and they are 33ft. in 
height, the foundation being about 2ft. below the bottom of the 
dock basin. The sea walls rest on foundations of concrete blocks, 
and the base is strengthened by rows of sheet piles driven 5ft. 
below the foundation. The faces of the walls are protected by 
timber work. From the lock entrance the sea walls extend 240ft. 
each way, north and south, but beyond this distance additional 
wing walls of carstone and church stone have also been erected. 
The platforms on which the lock gates are to work are ft. Gin. 
below low water of average tides, and are very substantial. The 
stone used is the Bramley Fell, which is considered very hard and 
durable. The lock gates were put together on the spot, the iron- 
work being supplied by Messrs. Tod and Son, of Edinburgh. Bach 
leaf of the gates is 29ft. wide by 31ft. high, and 2ft. 9in. thick in 
the centre, the framework being of oak and the remainder Dantsic 
fir. The heel-posts were formed out of timbers originally 44ft. 
long and 22in. square. Each leaf weighs twenty-five tons, and 
swings on pivots and wrought iron working in gun-metal sockets, 

supported also at the front edge on rollers running on a 
curved iron tramway. Capstans are provided for opening and 
closing the gates. Each leaf has also two iron sluices for letting 
water into or out of the dock and for scouring it and the outside 
channel. 








Norice is given that in consequence of the Thames Tunnel being 
required for the East London Railway works it will be closed for 
traffic on and after the 2ist inst. 

THE BREECH-LOADERS AT WIMBLEDON.—No returns are issued of 
the breech-loading competition, which increases in interest every 
day. On Wednesday afternoon the Secretary of State for War 
was amongst the spectators at the firing point. The result of the 
day’s shooting at the 200 yards was to leave unequalled the 118 
and 114 previously mate with the Henry. With the West- 
ley-Richards-Henry some excellent shooting was made at this 
range by Sir C. Shakerley, who scored in the three minutes four 
bull’s-eyes, seventeen centres, and twenty outers, equal to 107 

ints; and at the 500 yards, with the same rifle, he made one 

ull’s-eye, seventeen centres, and twelve outers, his score showing 
forty-one shots seventy-nine points. Captain Burt also tried a 
Westley-Richards-Henry and made eighty-four. Pace, with the 
Henry, scored eighty-seven, and there were other scores nearly as 
good. The = ge was fired for the first time at the 200 

ards, and made 103 points. The best breech-loading shooting, 

owever, was made yesterday by Mr. Farquharson at the 800 yards 
with the Henry. In the five minutes allowed he fired the stipu- 
lated number of fifteen shots, and scored six bull’s-eyes and nine 
centres, equal to a score of fifty-seven points. 

TELEGRAPHY IN THE River Piate.— The first public telegraph 
which has been constructed by the Government of Buenos Ayres 
was opened on the 4th of May. Cards were issued jointly by the 


| President of the Argentine Republic, Don Domingo F, Sarmiento, 


and the Governor of Buenos Ayres, Don Emilio Castro. Many of 
the principal native and foreign residents availed themselves of 
the invitations. Two Morse instruments (by Siemens Brothers), 
placed in the drawing-room, worked direct with the main line, 
and from 2 p.m. to 4p.m. about 100 congratulatory despatches 
were transmitted. The president made a speech, in which he said, 
“The time may not be distant when the telegraph will unite 
South America to y+ al The telegraph passes westerly from 
Buenos Ayres for 100 kilometres on the Government railway, then 
northerly for 300 kilometres, ¢rossing several large rivers to San 
Nicolas de los Arroyos and Kosario de Sante Fé, two ports on the 
Parana, to which the Live ne of steamers can pass. The 
total length of the line is kilometres of double conductors, 
being the i 
hinge a mt has recently contracted for the construc- 
tion of 800 oh, commencing at Rosario, to proceed 
northward, The tariff of the Government telegraph is, for a mes- 
sage transmitted under 100 miles, 1s. 84. ; from 100 to 200 miles, 
3s, 4d. ; and above 200 miles, 5s. The Congress of the nation was 
opened on the 5th of May, and, by the president’s desire, his 
speech, consisting of 5020 words in Spanish, was telegraphed to 
Rosario, and published there the same afternoon. 

Forst@N TRADE OF BELGIUM.—The official trade accounts of 
Belgium show that in the first three months of 1860 the value of 
the principal (the enumerated) imports into Belgium for home 
consumption was 2 per cent. less than in the corresponding period 
of 1868, but the value of the pri l exports shows an increase 
of 10 per cent. The export, pf s, almost entirely to France, 
increased to 853,908 tons. e rts of iron were unusually 
large—rails, 17,916,394 kiles. (of 2°80 lb.), more than a third of 
the whole quantity being sent to Italy; sheets, 5,081,848 kilos. ; 
other kinds, 19,465,960 kilos. The export of nails and other iron 
wares, however, declined to 3,857,714 kilos. The import of iron 
ore and filings exceeded of the same by more than 
60,000,000 kilos.; this — 

Plate glass of the value 73 
kilos. of window glass, nearly 
An increased quantity of machines and machinery, 2, 

kilos., was exported; the import also advanced, viz., to 1,135,762 
kilos., 835,997 kilos. from the United Kingdom. The export of 
arms was of the value of 2,336,863f. The export of paper ad- 


. was exported, and 9,542,641 
of it to the United ris ons 


vanced to 3,188,364 kilos, more than half of it to the United 
Kingdom ; 1,512,625 kilos. of butter were ex chiefly to the 
United om ; 4,610,640 kilos. of flax, half of it to the United 
Kingdom. chief i are corn, salt, and provisions of 


various kinds ; wheat, 25, 


machine. They belong to the machine as part and parcel of the 
machine ; and I go so far as to say that they really are essential 
parts of the machine. But, on the other hand, where you have 
rollers which have never been fitted to the machine, which have 
never been used in the machine, and which require something 
more to be done to them before they are fitted to the machine, I 
cannot hold that they are belonging to the machine, or that they 
are, in point of fact, part and parcel or essential parts of the 
machine. Therefore, in that respect, the order will be varied by 
a declaration that those which are unfinished and unfitted do not 
ee. The form of declaration was that all rollers mentioned in 
he schedule pass to the mortgagees, except sch as have not been 
actually fitted to the machine, with leave to take a reference to 
inquire which have been fitted. 

THE Farapay Memontat —In the House of Commons on Mon- 
day night, Dr. L. Playfair asked the Chancellor of the Exchequer 
whether the following extract of a letter purporting to be written 
by him, dated May 5, 1869, and read at a public meeting on the 
Zist June, was correctly reported:—‘‘I do not in the least doubt 
the signal merits of Faraday, and I hope that a monument may be 
erected worthy of so great a man; but I cannot consent to appro- 
= public money towards the monument of a private citizen, 

owever illustrious. I do not make this rule; I find it.” And, if 
it was a correct extract, whether he would state to the House the 
exact terms of the rule to which he refers, and the date at which 
it was made. To which the Chancellor of the Exchequer replied : 
“The extract is perfectly correct, but Iam not able to state the 
exact place where the rule may be found, for it is one derived 
from practice. I hold in my hands a list of the statues in London, 
and—passing by Kings—(laughter)—I find that there was erected 
by subscription and parliamentary grant one to Lord Nelson. 
Next there was one erected in the same manner to Richard Coeur 
de Lion—which, by the way, comes within the exclusion I men- 
tioned. Next comes one erected by parliamentary grant to Sir 
John Franklin ; but all the rest have been erected by subscription. 
The strange and tragic death of Sir John Franklin and his com- 
anions was quite sufficient to account for the exception which 
heir case forms to the rule. If we look at the whole history of 
England we shall find that it has never been the practice of the 
State to erect statues to private citizens, however eminent. 
Shakespeare, Milton, Newton, Locke, none of them have statues, 
and I think that Faraday may very well be content to be passed 
over in such company. The practice of this country has always 
been to rely upon the feeling of duty rather than upon the 
appetite for glory, and that nation is by no means in the as- 
cending scale which is prodigal of its rewards.” 





INAUGURAL MEETING OF THE MIDLAND INSTITUTE OF MINING 


: EnGrneers.—The inaugural meeting of the Midland Institute of 


test distance made in South America by one admi- : 


y from Zollverein States. | 


. ring, whieh is fixed and constant in the c 


459 kilos. in the three months. Bel- , 


gium imported also nearly 11,000,000 kilos. of petroleum from | 


the Un States, and sent forward more than 6,000,000 kilos, of 


it to \verein States and France. —Z'imes. 


Mining Engineers, which embraces amongst its members the most 
eminent engineers and viewers in the South Yorkshire, Derbyshire, 
and West Yorkshire mining districts, was held at the King’s Head 
Hotel, Barnsley, on Tuesday, and was very well attended. The 
association, which bids fair to be one of the largest and 
most useful of any similar body in the kingdom, has been 
recently formed by the amalgamation of the South Yorkshire 
Viewers’ Association with the above body. The meeting of 
Tuesday was the first annual one, and on that occasion the 
president, Mr. T. W. Embleton, of Methley, in the West 
Riding, delivered the inaugural address. In an able, lucid, 
and practical paper he reviewed the various works connected 
with mining operations, such as underground transit, which hc 
considered had not been properly tested ; ventilation of mines, 
and the danger of allowing gas to accumulate ; the prevention of 

ts by explosi and falls ; the best mode of working the 
Barnsley and Silkstone beds ; and the necessary means for pro- 
viding against those sudden outbursts of gas which were frequent 
in the district collieries. He also referred to the importance of 
all members being well versed with the barometer, and to their 
seeing that the rules in use at the pits be strictly enforced, as 
well as to the fact that the science of mining and engineering had 
not kept pace with similar sciences. The paper was listened to 
with the greatest attention, and at the close a cordial vote of 
thanks was awarded to the president, on the motion of Mr. R. 
Miller, Strafford Main, seconded by Mr. Woodhouse, of Derby. 
The meeting then proceeded to transact the usual routine busi- 
ness connected with the association. In the evening a large num- 
ber of the members dined together at the King’s Head Hotel. On 
the cloth being drawn, several addresses were delivered by Messrs. 
Woodhouse, Cooper, Jeffcock, and others. The association pro- 
mises to supply a pressing want which has been long needed in 
such an extensive mining district as that embraced by the amalyga- 
mation of the two bodies. 

New Pipe Joixt.—On Monday afternoon a new pipe joint, 
invented and patented by Mr. Wm. Williams, was publicly tested 
on the ground behind the Municipal-offices, Dale-street, in Liver- 
pool. The joint is specially adapted for large water pipes, and its 
chief merit appears to be the great flexibility which it imparts to 
the junctions of the several pipes. Ordinarily jointing is costly, 
clumsy, troublesome, and unsatisfactory, and in the case of a 
sudden deflection of the pipe line (by no means an uncommon 
occurrence in mining districts), itis almost impossible to avuid leak 
or breakage. Mr. Williams’ invention secures a high degree of 
flexibility, we believe. For the purpose of testing the action of 
the new joints was shown upon five iron pipes of 12ft. each in 
length, 44in. internal diameter, thickness ljin., weight 65 ewt. 
each. These pipes were filled with water from the mains, the 
pressure shown by the gauge being 50 Ib. to the square inch. The 
whole length of pipe—60ft. — was then deflected by means of screws 
until the centre had fallen 13in. Notwithstanding this great pres 
sure the joints worked to perfection, there was no substantial 
eseape of water, and, indeed, to speak strictly, only a few drops 
could be seen oozing from the centre joint; while, on the other 
hand, the plate which had been fastened over the mouth 
of the pipe conld not sustain the pressure. The 
following technical deseription of the invention was supplied 
to the reporters at the trial and will no doubt be interesting to 
professional men :—‘* Mr. William Williams’ newly-invented joint 
for the connection and laying of metal pipes consists simply in the 
union of a spherical butt-ended pipe with a cylindrical socketed 
one. The interior surface of the latter and the spherical surface 
of the former being turned and bored truly to the same dimen- 
sions, maintain their contact throughout a se circular line or 








ndrical socket, but 
le in the spherical butt, according to the angle of direction, 
vertically or laterally, with which the pipes are united. At the 
same time the perfection and parts of the joint are unimpaired. 
The joint is therefore not only tight, but at the same time 
movable, so that the line of direction of the pipes may be changed 
within certain reasonable limits, and in case of unexpected dis- 
turbance or subsidence of the ground in which they are laid, as 
over mines, &c., the joint and line of pipes yield to the external 
re and are self-adjusting. e understand that Mr. 
Villiams has generously offered to place his valuable patent at 
the service of the corporation, 
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ARRANGEMENTS OF GAS PURIFIERS. 


BY MESSRS. C. AND W. WALKER, ENGINEERS. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPuHons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. WourFr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 





PUBLISHER’S NOTIOE. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
vombined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 








*.* With this week’s impression we issue, as a Supplement, the Index 
to our Twenty-seventh Volume, including a plete classified list 
of all the patents ished during the last six months. Each 
number, as issued by the publisher, will contain the Supplement, 
and subscribers are requested to notify the fact at the office ahould 
oy * receive it. Price of the double number, 1s. ; stamped, 
8. 2d. 








TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

F. H.—We have forwarded your letter to Capt. Dowden. 

W. L. (Neath).—We will ascertain for you. We do not know at present. 

R. A. (Dundee).— We do not know at present, but we will inquire for you. 

OLD SUBSCRIBER AND OTHERS.—We have received letters without name or 
address. They are ed in conseg 

An Encineer.— We have, unfortunately, no space for your letter. We shall 
probably have an article on the subject shortly. 

J. P. R.—“ Rankine on the Steam Engine” is an excellent book. Mr. Bourne 
has also written a well-known work on the same subject. 

R. R. E.—The patent is numbered 3528, 12th December, 1867. You can have 
the specification sent to you by enclosing stamps for its cost (Sd.)and postage 
(id.) to B. Woodcroft, Esq., Great Seal Patent-office, London. 

W. O. P.—We said nothing about the solubilities. There is no doubt but 
that one is as good as the other as far as neutralising the acid is concerned. 

J. W. 8.—You can obtain copies of specifications of any patents by applying 
to the Great Seal Patent-office, and enclosing stamps for their cost and post- 
age. See Campin’s “ Law of Patents,” published in Weales’ Series, by 

Virtue and Co. 

8. F. 8. (Batley).—Rub the cake with a little water in a saucer. If you 
desire to use it for washing it is best to filter it through blotting paper and 
then dilute largely with water. If you only require to mix it for the pen, 
JAiltering is unnecessary. 











SUPERHEATERS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents furnish us with some names of 
makers wh apparatus for superheating steam ? J. ann J. 8. 





MEETING NEXT WEEK. 
AERONAUTICAL SooreTy.—A meeting of the Aeronautical Society will 
be held at the Society of Arts, on the 14th imst., at 8 p.m., for reading 
and discussing papers. 


Tur ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yarly (including double number) .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs™ 
day evening in each week. The charge for four lines and under is thre® 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


MARRIAGE. 
On the Ist of July, at Plymouth, Joun Oxiver, Esq., of 20, Mutley- 


=, Plymouth, to GwenLLiaNn Sopuia, youngest daughter of the late 
u. Brunton, Esq., M.1.C.E. 
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THE REWARD OF INVENTION. 


One of the standing arguments against the policy of 
granting proprietary rights through letters patent for inven- 
tion is, that the discoverer of principles on which inven- 
tions are founded usually fails to reap the reward which 
the inventor achieves through the carrying of that prin- 
pe into practice. It is an argument aa used by some 
of those persons who are for abolishing patents altogether. 
It would come commended with greater semblance of 
honesty, if backed by some alternative proposition, to 
reward discoverers of principles when the identification of 
such can be fully e out. In illustration of what we 
mean, the history of the electric telegraph affords a good 
example. The electric telegraph, as is the case with all 
great inventions, has evoked an infinity of debate, and pro- 
voked next to an infinity of lawsuits. The respective in- 
dividual rights of Cooke and Wheatstone, as inventors, 
cannot be looked upon as definitively settled even now: 
each has his isans, Some years ago, when the respec- 
tive claims of those two gentlemen were hotly contested, 
our readers will remember the fashion samnetiel—tee there 
is a fashion in those things—of stigmatising Messrs. 
Cooke and Wheatstone, as hungry monopolists both, 
and referring the whole credit of the electric telegraph— 
the needle telegraph we mean—to Professor Oersted, 
of Co n. the dictum had been backed by 
any sort of grant to the Danish philosopher, the honesty 
of the convictions leading up to it would have been 
more obvious. But whoever heard of such a proposal ? 
It may be that our own practical training and avoca- 
tions have unduly influenced our judgment in respect 
to assessing the claim to reward, as between discoverers 
who evolve laws and principles and inventors who reduce 
them to working capabilit ; but without in any way dero- 
gating from the status of the former we are inclined to 
elevate the status of the latter. Thus the postulate has 
been tacitly assumed, that whereas discovery of a law or 

rinciple is n , the product of intellect inductively 


rought to bear, the invention of a process or system is the 
product of mere observation, fortuitous—a chance matter en- 
tirely. We wholly demur to any such conclusion as a necessity 
the case; and in the matter of Oersted, at least, his dis- 
covery, that a passing electrical current tended to place at 








ight angles to its axis a contiguous and freely poised - 

le needle was pote ne result o! me, oe 
garded as to degree of continuity of effort stedfastly applied 
to the achievement of a definite end, the inventor of a 
process or system may advance pretensions to which the 
discoverer of a law or principle can lay no claim. The 
latter has only to record truths as he finds them, and his 
work is done. The former can only achieve success, when 
achievable at all, through a long course of tentative 
experiment, involving a train of modifications, altera- 
tions, re-adaptations, conducted with a definite end 
in view. t an inventor sometimes profits by a 
happy chance we do not deny; but in ninety-nine cases out 
of a hundred he arrives at his goal by the force of sheer 
ratiocination. We establish this comparison in no invidious 
spirit, but to place the case as between discoverer and in- 
ventor in a position of more relative justice before the 
public than has hitherto been accorded to it. The fact 
seems to be that the philosopher is too much used in this 
argument as an instrument or means of debasing the in- 
ventor—used as a catspaw to be thrown aside when the 
work is done. 

One might think from the bated reverence with 
which advocates for patent abolition speak of dis- 
coverers, when to do so suits their purpose, that the 
British Government was especially gracious to men of their 
character; whereas the undisguised truth is, that the 
government of no civilised nation in the whole world is so 
a unappreciative. What, for example, has a che- 
mist or physicist who devotes his life to evolve laws and 

rinciples—abstract laws and principles in the sense of 
ing unapplied—what has such a man to expect of the 
British Government? Nothing, or next to nothing. He 
may chance to have a professorial salary, for which, no 
thanks to the Government. He may take pupils ; he may 
write books—private sources of income—for all which the 
Government has not to be thanked. If he be pressed, as 
years go by, he may ek ee it is a chance 
—he may, if he can command political interest, be 
set down for a pittance on the Civil List Estimates specially 
allocated to the reward of literature, art and science; 
gratified with the discovery that small though the alloca- 
tion be, the major part goes to persons who have no lite- 
rary, artistic, or scientific claim at all: widows of naval 
mm | military officers, for example—individuals deserving of 
reward, but not from the source in question, meagre and 
stinted in its limits at the best. It should not be thus diverted 
from its appointed channels. We linger on this debateable 
ground between discovery and invention for an especial 
reason, and it is this: the noisiest advocates for the aboli- 
tion of the patent laws fortify their case by setting up as 
worthy of ciaialion and pitying the philosophers. Now 
what we want to show is, that the philosophers are not so 
well taken care of by the Government after all. Inventors 
—practical men—do not ask the Government to take care 
of them, further than by the enactment of laws that 
shall enable them to take care of themselves. And 
here we approach a very serious question, especially 
serious in the present temper of the public mind—What 
is .property ! d and personalty excepted, does there 
exist any property in a civilised state? There are 
some amongst the number of those claiming the attri- 
butes of legislators who will roundly assert there is 
not. There are some who would abolish copyright 
in books and works of art; which if done, would of course 
simplify considerations of property a good deal. Admiring 
the outspokenness of gentlemen adopting this extreme view 
we can but marvel at their audacity. They must be looked 
upon as suggesting communistic doctrines that, if carried 
out, would shatter society to its base. Mr. Macfie, in his 
pamphlet, denies the attribute of property to anything which 
two or more persons could possess at the same time. An 
invention, he argues, is by its very nature possessable by 
many; an estate in land, a factory, a sum of money, he argues, 
is not; ergo the difference. Surely Mr. Macfie will recognise 
a lurking fallacy here, a most dangerous fallacy. A landed 
estate has nothing in its inherent quality that limits its 
possession to one; the limitation is determined by law. The 
same argument applies to a factory or to a sum of money. 

We shall meet thissweeping creed at once by arejoinder no 
less frank and uncompromising than the dictum it has caused 
to be enunciated. oe a civilised state, we say, everythin, 
is property that is the fruit of a man’s own intellect, an 
if the law does not make it property, then the law, not the 
principle, is to blame. Advocates for the abolition of 
patent laws consider the following as one of their most 
powerful arguments:—They say that if inventors would 
restrict themselves to the initiation of inventions, great and 
good, there might be some plea for the concession of reward 
through monopoly or otherwise, but the fact is otherwise. 
It allison to take the most cursory glance at patent records, 
they say, to be made aware that processes, great and govud, 
constitute but a very small minority of those on behalf of 
which patent fees are paid and the rights of monopoly 
claimed. 

We readily grant the second clause of the state- 
ment. The number of great and good inventions, b 
comparison with the obviously trivial claims, is very s 
indeed; but we altoether fail to perceive what legitimate 
source of grievance this can be to the public. On the 
contrary, it seems to us demonstrable that under a com- 
petent system of patent law o isation the fees 
accruing from these claims of trivial, intrinsic import 
might be utilised aud made to fructify. The surplus thus 
accruing —_ be used in diminution of existi tent 
fees, in establishing a museum of invention creditable to 
the nation and the epoch, and in other ways conducive to 
the development of invention in general. And here we 
would pause to remark, that extreme care, added to extreme 
freedom from prejudice, and a very extended sphere of 
knowledge, are needed by him who shall pronounce on a 
matter of invention as to the degree of utility it may 
possess. In the tendering of opinions on this head every 
— man must have known the greatest mistakes to 

ve been committed. The late William Carpmael used to 
tell an anecdote that would be calculated to shake the 
faith of those who advocate preliminary courts of investi- 
gation for inventive matters. It once happened that an 








inventor came to Mr. Carpmael with a process for gilding 
brass buttons. He convinced the mt agent by an 
actual operation that the thing could be done, but the in- 
ventor not being a scientific p tant desired to have a pro_ 
fessional opinion relative to the theory of his process. r 
Carpmael indicated two chemists, each standing very high’ 
in reputation. Being consulted, they both laughed at the 
process, saying it was ridiculous—impossible. Mr. Carp- 
mael, knowing it not to be impossible, induced the two 
great chemists each to try for himself—they tried and suc- 
ceeded. Our own experience points to many cases like 
this ; wherefore we are assured a proposition of some not 
wholly averse to patents, whereby they would establish 
courts of preliminary investigation to determine whether 
any given process should be - omc worthy of patenting 
or not, would be altogether futile. 

According to our way of viewing the case the registration 
of inventive novelties should be enco on othergrounds 
than that already specified. We hold the record of failures 
to be of at least equal importance to the record of 
successes. Anybody who has given much time to 
promote invention will, we are sure, coincide in our 
opinion, that the knowledge of what others have been 
unable to accomplish in some particular line of inven- 
tion is one of the most likely conditions of his own success. 
This collateral value of failures does not seem to have been 
heeded by those who are most prominent amongst the ad- 
vocates of patent abolition. From mattersof undisputed non- 
success we pass now to the consideration of others confes- 
sedly of some value, but the importance of which is trivial. 
In respect to such it is argued by Mr. Macfie that they 
much embarrass the manufacturer by needlessly stopping 
the way until terms can be come to with the inventor. The 
plausibility of this reasoning we fail to see. Does not the 
assumed worthlessness of an invention of the series con- 
templated, bar the need of coming to terms with the in- 
ventor at all? What manufacturer in his senses would 
treat for the use of an invention that he knows to be 
worthless—such foreknowledge being a postulate on which 
the argument is raised, and on which the objection turns ! 
The national value of a readily-accessible and classified 
record of invention must be obvious to all. Those who 
would desire to uphold the patent laws, and those who 
would wish to abolish them, must alike coincide in this 
point. We insist upon this part of the subject all the more 
strenuously from the conviction that the upholding the 
abrogation or modification of the patent laws will turn, 
after all, on considerations of public expediency, not on 
considerations of right and wrong to individual inventors. 
This being so, the collateral value of patent laws in esta- 
blishing a record of inventive progress cannot be too pro- 
minently kept in view. Amongst the most startling postu- 
lates of those who would abrogate patents, root and 
branch, is this :—Invention, they urge, is a faculty that 
cannot be repressed. Protected, or not protected, a man in 
whom the inventive faculty is strong must go on manifest- 
ing it. Weare far from taking the postulate as granted, 
but adopting it for the sake of argument, a practical ques- 
tion arises, viz., of what value to the community can an 


invention be if no record of it exist? That it would be 
valueless is a self-obvious proposition needing no 
argument. If accepted, we are at once brought to 


the practical point of considering in what manne 
otherwise than by reward, or the hope of reward, 
such a record of inventive progress, as our argument pre- 
supposes, can be so conveniently brought about as through 
the operation of patent laws giving to the inventor a mono- 
poly of his idea for a specified number of years. 


THE PACIFIC RAILROAD. 

“THE more haste the less speed.” Daily experience fur- 
nishes numerous examples of the truth of this adage, but it 
is seldom that its action is exemplified on a scale so 
extensive as the construction of a large and important line 
of railway. It is undeniable that at home we no longer 
build nor construct in that solid, permanent style, which 
forms a distinguishing characteristic of the architectural 
and engineering works of our predecessors. We, in fact, 
no longer build for posterity ; and although the motto, “ It 
will last our time,” appears to be of a nature essentially 
selfish, yet it does not result from feelings either of im- 
prudence or neglect. In the construction of their works 
our ancestors for the most part ignored the idea of progress, 
rarely made any allowance for extension, and consequently 
built upon a system so massive and durable as almost to 
defy the destructive influence of time. At the present day 
the principle is the very opposite. The first thought of the 
engineer or architect in designing any important work is to 
“allow for extension.” The march of pro is so rapid, 
the strides of improvement are so great, that where traffic 
is concerned, where the public convenience and accommo- 
dation are called in question, it may be truly said that we do 
not know what a day may bring forth. To construct works 
in such a manner that they “will last for ever,” unless 
their perpetual durability is the unavoidable consequence 
of the nature of the construction, is, in our opinion, as 

t an error as to fall into the other extreme—build like 
the “builders of London.” Every century has its proper 
work to do, and it is the duty of posterity to renovate and 
repair and maintain those edifices and structures which 
have been bequeathed to it by its progenitors. However 
different it may be in other countries, with ourselves it is 
imperative yr us to construct our public works in a 
sound and durable manner. Unquestionably the most 
important of these are our great lines of locomotive inter- 
communication. It is true that some lines may be con- 
structed comparatively cheaper and in a less substantial 
manner than others; but with the Government super- 
vision that exists there is a minimum degree of cheapness, 
a minimum rate of both construction and security which 
must be ensured. Thus it would be practically impossible 
for a railway bridge to be erected which should break 
down with the first passenger train that went over it. 
That accidents occur in which bridges break down, in 
which trains get off the rails, and in which disastrous col- 
lisions take place, is Simply a proof that the practice is 
defective, and that precautions are not taken to ensure the 
continuance of that safety and those arrangements which 
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the certificate of the inspecting officer has shown really to 
exist. The certificate of the inspecting officer of the Board 
of Trade when he “passes” the line merely guararitees 
that it is safe for public traffic at the time of passing, so 
far as the strength of all bridges and other erections are 
concerned, the nature of the permanent way, the signals, 
and other working arrangements. At any stibsequent 
period one or more of these may fail, but the failure con- 
stitutes no allegation against the original sound construction 
of the line and its works. 

It would appear from the last accounts of the Pacific 
Railroad that the surveillance exercised over the construc- 
tion of railways on the other side of the Atlantic must be 
of the most lenient description, and it is questionable 
whether there is any atall. The difference between English 
and American railways in point of solidity and finish is 
too well kiown to need comment, and undoubtedly proceeds 
in a great measure from the many disadvantages which 
have always to be contended with in carrying out similar 
works in a young country. It is obvious that a greater 
amount of latitude must be permitted in the selection of 
materials, the plan of construction, and the arrangement of 
details upon a line that runs for hundreds of miles through 
Indian territory, than where the route lies through culti- 
vated and populous districts. Conceding all this, there 
should, nevertheless, be some minimum of security in- 
sisted upon, some guarantee that a new line is not abso- 
lutely a road to destruction. With the view of ascertain- 
ing the actual condition of the Pacitic line, four commis- 
sioners were appointed by the President to inspect it and 
report upon it. Their report confirms one previously made 
by Mr. Snow, which was to the effect that the line had not 
been properly and securely constructed. The two compa- 
nies, the Central and Union Pacific, were exceedingly anxious 
to effect a junction, and virtually pushed on the work, in 
order to accomplish that object, at a rate which rendered 
the execution of good and sound work an impossibility. 
So strict!y was the “go-ahead” principle adhered to, that 
the selection of the best route was considered of no conse- 
quence. Probably the extreme rapidity and inconsiderate 
haste which characterised the whole undertaking did not 
allow of any preliminary surveying, nor attempts at “ trial 
lines,” befcre selecting that best suited to the circumstances 
of the case. The introduction of sharp curves and heavy 
gradients might be naturally expected, as they would be 
required to compensate for the numerous unforeseen diffi- 
culties and unknown obstacles which must inevitably attend 
all such hastily planned and hurriedly executed enterprises, 
The commissioners further report that weak, insecure, and 
dangerous bridges and viaducts have been erected over 
ravines and rivers in situations where a very solid and sub- 
stantial style of structure was urgently needed. Although 
equally dangerous, and perhaps more so, than sharp curves 
and heavy gradients, these latter defects are not of so much 
importance as the former. Weak and dangerous bridges 
can be replaced by strong and secure ones, Dut the curves 
and gradients are fixtures, which determine the character 
of the line, and when they are of the nature described 
constitute radical imperfections which can never be after- 
wards removed, Considering what an important national 
undertaking the Pacitic Railway is, it is greatly to be de- 
plored that all questions of route, durability, and safety 
should have been sacrificed to an uncontrolled desire to 
cover as much ground as possible in the shortest period of 
time. There are very many examples in England where 
the folly of adopting a similar course in laying out a line of 
railway has been rendered palpable, but we presume our 
Transatlantic brethren are too wise in their own generation 
to profit by our mistakes. 

As an addendum to their report, the commissioners re- 
commend that certain precautions should be adopted to en- 
sure a questionable security from the effect of the winter 
snow storms. But in so wretched a state of efficiency is 
this newly-constructed line, that it will be scarcely possible 
to maintain it in working order during the winter months. 
To render this line what it ought to be—to place it in a 
proper and safe working condition—will require the addi- 
tional modest outlay of nearly three millions. Under these 
circumstances—where the unsatisfactory condition of one 
route is so painfully and glaringly demonstrated—it is not 
surprising that a ~ should be given to competition, and 
a rival line should be contemplated which, under a different 
state of things, would perhaps never have been thought of. 
As it is, a Southern Pacific Railway has been energetically 
canvassed, and measures will be shortly taken to bring it 
under the notice of the State, with the view of obtaining 
assistance in carrying it out. Whether a vigorous and de- 
termined effort on the part of the directors of the existing 
line to “ put their house in order,” and place the route in 
the condition it ought to be, will be sufficient to arrest the 
progress of their rival, remains to beseen, At any rate, it 
will be far better economy for them to make the line safe 
than to run the chance of a succession of accidents which 
might seriously interfere with the financial prospects of the 
undertaking. It would, moreover, be preferable to spend 
the three millions now than to exhaust twice or three times 
that amount in perpetual patching and tinkering the im- 
— way and works constituting their line 
of road. 





NOTES ON RAILWAY CONSTRUCTION. 
ON CANTING RAILS. 
No, III. 


Tr will generally be found on railways that the amount 
of cant on curves which the outer rail receives is conside- 
rably less than the theoretic cant due to the highest ordi- 
nary speed maintained on the line. Nevertheless it is 
maintained in works on civil engineering that the full 
maximum cant which the formula demands ought to be 
insisted upon. Now, when experience has led to a univer- 
sal system of departure from theory, it may safely be 
affirmed to be practically correct, and the writer had 
abundant opportunity of investigating the question. There 
are two important reasons why the cant should be kept 
under rather than over the cant due to the highest ordinary 
speed on the line First, because a train goes more steadily 
round 4 curve when bearing constantly and firmly against 


the outer rail ; and secondly, because when bearing hard 
against the outer rail, the coning of the wheels assists the 
motion round the curve. Now, with regard to the first of 
these reasons, it is well ktiown that nothing tends so much 
to make engines run off the line as allowing play between 
the rails, So long as the wheels run steadily and closely 
between the rails the train is safe, and it would require a 
vast force to make it leave the metals; but when the 
engine has leave to play between the rails, it begins to roll 
and oscillate from side to side, and has a tendency to 
mount the rails and leave the line. So well is this known 
that at crossings, where great steadiness is required to 
avoid injury to the points of the crossing, it is customary to 
reduce the gauge to the extent, in some cases, of Zin. 
Now, on a curve, if the cant be not too great to permit it, 
the centrifugal tendency will ensure the steady bearing of 
the wheels against the outer rail, and the train will run 
steadily round ; but if the cant be rather too large for the 
speed, the engine will acquire a violent oscillatory motion— 
it will fall off from the outer rail and come upon the 
inner ; then in consequence of the inequality of the lengths 
of the outer and inner rails, aggravated in this case by the 
coning of the wheels, it will be thrown back upon the 
outer rail, and soon. The above would, of itself, form a 
very sufficient reason for keeping the cant less than that 
due to the highest ordinary speed on the line; but if the 
wheels are coned, as they usually are, it would seem quite 
suicidal to cant the rails so much as to throw the pressure 
upon the inner rail; for then the larger circumference of 
the wheel would be running wpon the inner rail, and con- 
sequently upon the shorter curve; the engine would in 
consequence receive a violent twist and be thrown against 
the outer rail with its front not tangential to the curve, 
but sensibly inclined to it, and the tendency to mount the 
rails would be very great. For both the foregoing reasons 
it would appear advisable in all cases to keep the cant 
rather below than above that due to the highest ordinary 
speed on the line, and the practice of engineers in so 
adjusting the cant is fully justitied. 

There is a special difficulty in correctly applying the cant 
at the commencement of a circular curve. The reason is 
that the curve commences sores y. and so, in consequence, 
ought the cant to commence abruptly. When an engine 
passes off a piece of straight upon a circular curve it is 
suddenly exposed to the full centripetal force due to that 
curve; the effect of this is to give the engine a sudden jerk, 
similar to a blow, and tending to twist the engine round in 
the direction of the curve. The effect of this twist, however, 
remains unbalanced, and prevents a repetition of such 
shocks as the engine _ along the curve; and if the rails 
be not over-canted, the motion is as smooth as on a piece of 
straight. But it is impossible to apply the cant suddenly, 
as the curve is applied; and to apply the cant gradually on 
the piece of straight leading up to the curve would have the 
dangerous effect of making the engine roll and oscillate as 
already described. So that there seems to be no proper 
remedy for this inconvenience, except by flattening the 
curve at the commencement, either by eye, in the manner of 
platelayers, or by the use of easier and more gradual curves 
than the circular curves which are usually adopted. 

There is an important question suggested by the numer- 
ous girder bridges on the Charing Cross Railway. Some 
of these, at Southwark-street and London Bridge, are on 
sharp curves, and the question arises, Ought not the girders 
that carry these bridges to be canted? Evidently they 
ought. The girders are subjected to two forces: one a ver- 
tical force due to the weight of a train, the other a horizon- 
tal force due to the centrifugal force of the train on the 
curve. The combination of these two forces gives rise to a 
resultant force inclined to the vertical, and the girders, in 
order to meet this force fairly, should be also inclined 
to the vertical. This inclination is by no means 
insignificant in amount; it corresponds, indeed, to 
the inclination of a straight-edge laid across the rails to 
the horizontal, when the rails are properly canted; and this 
on a girder 12ft. high would appear very considerable. 
Without, however, insisting upon the full inclination due 
to the centrifugal force, it is quite certain that a consider- 
able degree of cant might be advantageously applied to the 
girders on curves; and it is, at all events, to be borne in 
mind that if a girder be not canted at all, or only 
moderately canted, an engine passing along the curve at a 
high rate of speed puts a far greater strain upon the 
girder than if it passed ata slower rate; and this strain 
attacks the girder in its weakest point, viz., its tendency to 
buckle. Such girders should, therefore, be amply stiffened 
by lateral plates and angle-irons. 
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It is often necessary to check the amount of cant which 
the platelayers have given on different curves along a con- 
siderable length of railway, and for such purposes it is 
useful to have an instrument adapted to the rapid measure- 
ment of the cant. The writer adopted the following 
method :—A BC is a symmetrical triangular framing of 
strong wooden laths; BC is the gauge 4ft. 8tin.; and AD, 
the perpendicular from A upon , is also 4ft, 83in, 

m the point A is suspended a plumb-bob, and the rod 
BC is graduated both ways with inches and parts starting 
from the point D as Zero. This, if there be no cant on the 
rails, and, consequently, their tops are at the same level, 
the plumb-line cuts BC at the zero point D; and if the 

















rails are canted, then, since A D is equal to BC, the deflec- 
tion of the plumb-line in inches from D will be equal to 
the cant on the rails, and the cant can be read off rapidly 
from the rule itself. 

15, Park-street, Westminster, 8. W. W. Arry, 





THE SOCIETY OF ENGINEERS. 


A LARGE party, consisting of members and associates of the 
Society of Engineers and their friends, visited the Chatham Dock- 
yard Extension works last Friday. The steamer Oread was 

gaged for the ion, which was further improved by the 
addition of the band of the Grenadier Guards, The visitors were 
received upon the Extension works by Mr. Gabrielli, the contractor, 
Mr. Golla, his engineer, and Mr. Merton, his confidential agent, by 
whom they were conducted over the docks. In our issue for the 
10th of July, 1868, will be found a plan and detailed description of 
these works, so that we need only now speak generally of them. 
There will be three extensive basins, the combined water area of 
which will be 74 acres, with 30ft. of water at high-water neap 
tides. The first of these basins is the repairing basin, the walls 
of which are in an advanced state, and the river entrance is being 
made. The walls of the second, or factory basin, are also pro- 
gressing, as well as the entrance to it from the repairing basin. 
The Government intend excavating this basin themselves by 
convict labour, of which there is plenty at present employed in 
the production of bricks and Roman cement, which are used by 
the contractor, and form a set-off against his contract. Mr. 
Gabrielli has built a great part of the wall of this basin, and has 
prepared the trenches for completing the remainder. The third, 
or fitting-out basin, has not yet been commenced. The chief pro- 
gress has been made in the graving docks, of which there are to 
be four, and which open into the repairing basin. The granite 
flooring of the first dock is laid, and the masonry has been 
carried up to the broad altar. In the second dock the floor has 
been laid, and the entrance has been commenced. The works of 
the third and fourth docks have not yet been commenced. The 
dimensions of the docks will be :—Length, 510ft. ; width at coping, 
80ft.; height from floor to coping level, 41ft. 6in. There will be 
28ft. Gin. of water in the docks at the highest level of the neap 
tides. There is a main culvert 7ft. in diameter, connected by 
branches and cess-pits with the docks, and a pumping engine. By 
this means the docks can be emptied at any time when the tide 
does not serve for that purpose. This part of the work is finished, 
and the whole of the contract appears in a very forward state, not- 
withstanding that several difficulties in the shape of water and 
such-like hindrances to this class of work have been encountered 
and successfully overcome. At the present time considerable care 
has to be taken with the works at the main entrance of the docks, 
the soil rendering it necessary that the piling for the walls should 
be carried on very slowly and carefully. The time stated in the 
contract for the completion of the work is Christmas, 1870, and 
Mr. Gabrielli expresses his belief that he will hand them over to 
the authorities finished complete by that date. 

The visitors were also conducted by Mr. Bernays over the shops 
in the Chatham dockyard, where they found the plate-bending 
furnaces heated by liquid fuel on the Dorsett principle, and which 
proved very attractive. These furnaces and their working were 
recently described by us. They also inspected the Sultan, 5226 tons, 
now building, the armour plates for which are being heated for 
bending in the liquid fuel furnaces. The Cerberus, double-turret 
ship, now lying in the Medway off Chatham, was also visited and 
inspected. This vessel is fitting out for Australian service. Dinner 
was served on board the Oread on the return journey, and by 
nightfall the second visit of the Society for the present season was 
brought toasuccessful close. Amongst the members present upon 
the occasion, who with their friends numbered about a hundred, 
were :-—— Messrs. F. W. Bryant (president of the Society), W. 
Adams (vice-president), Baldwin Latham, W. H. Le Feuvre (past 
presidents), G. J. Leonard, Robert Harris, George Waller (mem- 
bers of council), Alfred Williams (honorary secretary), Perry F. 
Nursey (auditor), G. W. Harris (secretary), A. E. Stephenson, W. 
Hendry, J. Westwood, R. Baillie, A. E. Walton, A. Latham, F. 
E. Houghton, J. Methven, E. Matheson, H. W. Hunt, G. W. 
Usill, &c. &c. Among the visitors were Messrs. J. Blackstone, 
W. F. Martin, A. Browning, E. Lane, W. Shephard, W. Le 
Senadey, J. Pullan, O. Byrne, J. Carey, E. Spon, F’, N. Spon, J. 
Redl, L. Hislop, &c. &c. 











LEGAL INTELLIGENCE. 


COURT OF QUEEN’S BENCH.—Juty 3, 

(Sittings in Banco, before the Lord Cuier Justice, Mr, Justice 
BLACKBURN, Mr. Justice MELLOR, Mr. Justice Lush, Mr. Justice 
HANNEN, and Mr, Justice HAYEs,) 

WREN tv. WIELD. 

THIs was a novel kind of case. It was an action for maliciously 
writing letters to customers of the plaintiff, intimating that 
articles he sold were piracies of a patented invention of the 
defendant, whereby he lost custom. ‘Ihe defendant showed that 
he had, in fact, a patent ; but evidence was offered on the part of 
the plaintiff to show that it was invalid. This evidence was 
refused, and the plaintiff was nonsuited. The question was 
whether the evidence was wrongly refused, and whether upon such 
evidence the action ny <s be maintained. 

Mr. Webster (with him Mr. Baylis) argued on one side; Mr. 
Quain (with him Mr, Aston) osinad on the other side. 

Mr. Justice Blackburn delivered judgment to the effect that 
the nonsuit was right, and the evidence offered insufficient to 
sustain the action, because it failed to show that the defendant 
had not a bond fide belief in his patent, which he had a right to 
hold until it was set aside. The nonsuit, therefore, was right, 





COURT OF EXCHEQUER.—Juty 3. 
(Sittings at Nisi Prius, at Guildhall, before the Lond CHtEF BARON 
and a Special Jury). 
HADLEY v. BUCKHOLZ AND ANOTHER. 

This was the third day occupied by the trial of the above action, 
in which Messrs. Hadley, of the City Mills, sought to recover 
damages from Mr. Buckholz, a Prussian, and inventor of valuable 
mill machinery for the ‘‘decortication,” or complete hulling of 
grains of wheat, whereby purer flour is produced. 

Sir John Karslake, Q.C., Mr. Garth, Q.C., and Mr. Mathew 
were counsel for the plaintiff ; Mr. Quain, Q.C., and Mr. Macnamara 
appeared for the defendants. 

The complaint was non-superintendence of the erection of the 
machinery and delay in its erection, the defendants having under- 
taken to superintend the erection, on plaintiffs giving all facilities 
that it should be erected in four months. The defence was that 
the plaintiffs had not even procured the machinery which they were 
to procure in the four months, and did not give facilities. The 
plaintiffs gave evidence of loss of profit, and claimed altogether 
£16,000. 

In the result the jury gave a verdict for £5000, the defendants 
bo ona a bill of exceptions to the direction of the learned 
judge. 





A “very” OLD INVENTION.—A road of rails was laid down ahd 
used in the old temple of Eleusis. A certain heathen priest, 
name unknown, was therefore more than two thousand years in 
advance of the modern inventors of railroads, 

SouTH KENSINGTON MusguM,— Visitors during the week ending 
3rd July, 1869:—On Monday, Tuesday, and Saturday, ist, m 
10 a.m. to 10 p.m., Museum, $1,906; Weyrick and other gallertes, 
7489; on Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p,m., Muse 6608; ding week other salborton, 
5 avi i 


243; to’ erage of cori k in former years, 
12,690. total from the opening of the oma, 8,600,076 
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THE DRAINAGE OF BISHOP’S STORTFORD. 


_In April last Colonel Ewart, the Commanding Royal Engineer 
of the Tain district, was directed by the Homie Secretary to 
inquire into and ae upon the system of dtaitage that might 
most effectual] ply with the provisions of the Lea Conser- 
vancy Act in the town of Bishop’s Stortford, This town, which 
consists of about, 5000 inhabitants, is situated on the Stort, a 
Tributary of the Lea, which river it joins at Feildes weir about 
thirteen miles and a-half distant. The number of houses in the 
town is about 1000; the number of water-closets discharging their 
contents into the sewers is something less than 200; about thirty 
vies are provided with cesspool’, which retain the solid matter, 
ut have outlets or overflows connected with the sewers; all the 
rest drain into cess-pits or dumb-wells, having no communication 
with the public sewers. At present the town is mainly supplied 
with water from wells, but a company is now seeking for powers 
under Act of Parliament to lay on a regular and constant service ; 
they contemplate providing water free of expense for flushing 
sewers, and, for a payment of £50 a year, a further supply for 
watering the streets. 

A large trade in the manufacture of malt is carried on. There 
are no distilleries, paper mills, or manufactories of a decidedly in- 
jurious character in respect to water within the district. There 
are gasworks for the town, and there is one brewery situated near 
the river. 

The greater part of the !town is situated upon clay overlying 
og or chalk; a bed of gravel is found at the south end about 

Oft. in thickness. There are not any basement rooms occupied 
as dwellings, and only about half a dozen basements which would 
requite drainage. 

he largest drain at present in existence is a 2ft. barrel drain of 
brickwork in mortar; there are also some 12in. and Yin. barrel 
drains; there are seven important outlets for sewage, combined 
with surface water, into the river at Bishop's Stortford ; the drains 
generally are trapped, but none of them are properly ventilated. 

Having carefully examined all the circumstances and conditions, 
Colonel Ewart reports that he considers the separate system of 
drainage, as described in his report upon tlie principle of drainage 
to be adopted; at Oxford, Eton, Windsor, and Abingdon, to be the 
proper system to be adopted in the town of Bishops’ Stortford. 

e also considers thet a complete system of sewers should be 
laid out to receive all the sewage matter of the town, and that such 
sewers, so far from being of such a size as to enable a man to 
work in them, should be of such dimensions only as may be suf- 
ficient to afford a passage to the sewage matter. 

The rainfall should not be allowed to enter into the foul sewers, 
but should either be stored in tanks for domestic use, be carried 
tiway by existing drains not hereafter intended to receive foul 
matters, or allowed to flow into its natural channels, care being 
taken, in the event of its running into the river, that it is freed 
from noxious impurities by carefully scavenging the streets, or, 
if necessary, by passing it into settling beds before allowing it to 
enter the stream. Moreover, as soon as possible a complete system 
of water supply should be provided, and arrarigements should be 
made for enabling such supply to be used for flushing the sewers. 

The water and sewage works of the town should be under the 
control of the same local authority. 

All drains communicating with the foul sewers should be trapped 
where in connection with the houses, and elsewhere when necessary; 
the traps to be beyond the control of the inhabitants; bell traps 
to be considered inadmissible. 

Stables or cow-houses should have surface drainage carried 
through the walls into trapped cesspits, clear of the walls, and 
thence entering the foul sewers, examples: of which arrangement 
may be found in recently constructed cavalry and artillery stables. 

The refuse from gas and other factories, when injurious to 
vegetation, should be collected into a tank at each establishment 
previous to the drains from it entering the public sewer, and the 
noxious constituents be separated by precipitation and filtration ; 
the deposited matters to be frequently removed at the cost of the 
manufacturer. 

Proper ventilation should be provided for all the foul sewers. 

Ventilating shafts should be carried above the level of the 
highest windows of the houses, and to such a height as to prevent 
the noxious gases being blown down the chimneys; the shafts to 
be dontnatell to the crowns of the sewers by air pipes, and ventila- 
tion in no case to be effected by rain water pipes. 

He also recommends that a sufficient area of land should be 
selected, and purchased or leased for the purpose of being laid out 
for irrigation ; and that the sewage should be conducted over or 
through that land in such a manner as not to create a nuisance, 
and to entirely disinfect the sewage matter. The “carriers” 
should be covered, 

The total quantity of land required will depend upon the nature 
of the subsoil, but as a maximum two-thirds of an acre per 
hundred of the population will suffice, although it would be better 
to provide one acre per aundred, in order to admit of farming the 
lands subject to the judicious rotation of crops. 

Colonel Ewart is satisfied by personal inspection that the 
requisite land for sewage utilisation, as contemplated by 30 & 31 
Vict. c. 113, may be obtained in the neighbourhood of the town. 








Ir may be interesting to place on record the fact that the 
number of emigrants from the Mersey in the first six months of 
this year was 99,200. At least one-third this great total were, 
however, foreigners. The great bulk of the emigrants from 
Liverpool still go to the United States, but the tendency to 
migration to Canada shows a sensible increase. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The thirty- 
fourth half-yearly meeting of members and friends of this institu- 
tion took place on Saturday last, at the City Terminus Hotel. It 
was well attended, and the chair was occupied by Mr. J. Newton, 
of the Mint, president, Mr. Welsh, of the firm of Ravenhill, 
Salkeld, and Co., arid Mr. Hughes, of Messrs, Waller and Burton’s, 
were chosen as ordinary members oi this occasion, Messrs. Thorburn, 
Bullough, and Ferguson were elected as committeemen in place of 
three gentlemen retiring by rotation, and Mr. J. Gibbon was 
appointed auditor for the ensuing year. The balance sheet and 
report of the auditors —Messrs. Edmonds and Bullough—were next 
introduced, and these, after undergoing sume slight criticism, were 
unanimously accepted. It appeared from the documents in question 
that the association has ihade considerable progress in every 
way since the commencement of the cuisbetit year. Twenty- 
five honorary and ordinary members have been elected 
since the annual meeting in January last, whilst the 
funds for each special purpose exhibit a substantial advance- 
ment. Without entering into details as furnished in the balance- 
sheet, it may be stated that the total number of members, mainly 
consisting of employers and foremen, is at this moment 210, that 
that the general fund amounts to £481 15s. 11d., that the fund 
for superannuation purposes has reached to £1014 17s. 4d., and 
that the widows’ and sy toad fund is set down at the very inade- 

uate sum of £15 4s., and thus making a grand total of £1511 17s. 3d. 

hen these and other matters of minor importance had been dis- 
soesed, Mr. D. Walker, secretary, submitted a proposition for the 
establishment of a monthly publication in connection with the in- 
stitution, on the model of the “‘ Journal of the Society of Arts,” 
and to be known as the ‘‘ Journal of the Associations of Foremen 
Engineers.” In the cotrse of the discussion which followed, the 
chairman gave his cordial support to the scheme, and expressed 
his belief fat its realisation would materially benefit not only the 
London, but also the Leeds and Manchester Associations of Fore- 
men. He enteteil at length iuto statistical explanations as to the 
cost, probable value of such a publication, and made out a rather 
strong case in favour of its creation. The project, however, did 
not with general acceptance, and its further consideration 
was tponed. At » late hour the meeting, which was 
peek ed by what may be termed business matters, came 
e 














SOLWAY JUNCTION RAILWAY. 

CoLONEL YOLLAND, from the Railway Department of the Board 
of Trade, has inspected this line, and has directed certain additions 
or alterations in connection with its signalling apparatus. These 
directions will only involve a short delay, and the line may 
accordingly be expected to be opened immediately. 

The full descriptions of the works, with illustrations, that have 
already appeared in THE ENGINEER, render further reference to 
these unnecessary. A word or two on the arrangements for 
working, and its prospects of traffic, may not be inopportune. 

After a keen, protracted, and necessarily costly contest before 
Lord Wenlock’s committee in the House of Lords, an agreement 
which had previously been entered into between the Solway 
Junction and the Caledonian Railway companies, that the former 
should work the Solway line, was confirmed. The agreement is 
for thirty years; for the first three years for 45 per cent. of the 
gross earnings, for the next three years for 424 per cent., and for 
the remainder of the term 40 per cent. The Solway Junction 
Company is to maintain the permanent way of their line. The 
working of the new line, the regulation of rates and fares, and 
other matters requiring oversight, is to be managed by a board of 
six directors, three from the Solway Junction board, and three 
from the Caledonian. The chairman of such joint board shall not 
have a casting vote, but any matter on which the board may be 
unable to agree shall be referred to arbitration. 

The confirmation of this working agreement constituted but a 
small portion of the ‘‘ omnibus” bill of the Caledonian Company, 
but occupied much of the attention of Lord Wenlock’s committee 
in the inquiry they have just concluded. 

The North British and the Glasgow and South-Western com- 
panies opposed the confirmation of the agreement, alleging that 
its practical effect would be to hand over the Solway line to the 
Caledonian Company, who would use it as a block line for the 
large traffic in hematite ore which is carried from the Cumberland 
and Furness districts to Scotland. The two opposing companies 
were aply supported by witnesses and powerfully represented by 
counsel, Their main object was to obtain running powers over 
the new line, but these the committee refused to grant. It was 
contendéd, thost reasonably, on the other side that the Caledonian 
Company had subscribed £60,000 to the Solway line, whereas the 
North British and the Glasgow and South-Western Companies 
had not contributed a shilling, although it had been open to them 
to do so, and it was, hence, entitled 40 something better than equal 
terms with these companies. The Caledonian also offers the direct 
route to the localities to which minerals are likely to be conveyed 


in greatest quantities over the Solway Junction line; and will also | 


at Kirtlebridge receive, for the greater part, freights that have 
passed over the whole of the Solway Junction lines, and for which 
the company will, consequently, be entitled to full mileage. 
Taking, for, instance, Coatbridge, a principal centre of the Scotch 
iron manufacture, the distance from Brayton Junction, on its 
Maryport and Carlisle line, where the Solway Junction com- 
mences, is, ri@ Solway and Caledonian, 98} miles; by Solway and 
Glasgow and South-Western, 1325 miles; and by Solway and 
North British, 151 miles. The advantage to many other ironworks 
to the north of Dumfries is in favour of the Solway and Caledonian 
route. 

The quantity of hematite ore conveyed to Scotland from 
Cumberland and Furness last year was very small, the year being 


an exceptionally bad one; it reached about 140,000 tons, of which | 


above 30,000 were sea-borne, and for the carriage of this the new 
line will be able to compete. In evidence that the quantity 
carried in 1868 was much lower than usual, or that there is a 
much more brisk demand for iron in some quarters then there was 
then, it may be mentioned that the North British Company, 
which carried only 14,000 tons in 1868, has already, in the current 
year, carried 33,000 tons. 


THE WHITWORTH SCHOLARSHIPS. 


WE have received from the Committee of Council of Education 
the following addition to the conditions of the examinations for 
the Whitworth scholarships, published in our number of the 18th 
June last :—‘‘The papers of candidates who have taken the 
honours papers and failed in obtaining a class will this year be 
specially considered, and if it shall appear that the candidates 
show such knowledge as would undoubtedly have placed them in 
the first class, in the elementary stage, they will be passed; that 
is to say, they will be considered to have satisfied the condition of 
showing a ‘ satisfactory knowledge,’ but no marks will be given 
for these papers in the competition.” 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Yorrespondents. ) 








THE FLOW OF ELASTIC FLUIDS, 

Srr,—I find a letter signed ‘‘ Lewis Olrick” in Tur ENGINEER 
of June 25th, on the flow of elastic fluids, in which he gives for- 
mulz for finding the velocity of steam, and at line 22 states :— 
** We find that steam of a total pressure of 20 1b. would rush into 
a perfect vacuum at a rate of 1905ft. per second.” 

Mr. Olrick does not tell us what weight of steam will be 
delivered per second through a given aperture, say, of an area of 
one square inch. Does he mean that the density of the steam at 
the velocity of 1905ft. per second is the same as that in the boiler, 
or less; and, if less, what is its density at the particular velocity 
named? THOMAS BALDWIN. 

Bury, Lancashire, July 6th, 1869. 





THE WHITWORTH SCHOLARSHIPS. 

S1r,— Your correspondent, *‘ A Victim,” complains of a grievance 
which is painfully felt by many besides those of the class of which 
he describes himself as one. Whatever may be the end these 
scholarships are intended to serve, it is certain that many good and 
deserving candidates have been thrown out of the competition on 
trivial and unjust grounds, and I do not see that the injustice has 

en heavier on the mechanic than on the student. It is true that 
the knowledge required in elementary mathematics is very much 
against the mechanic, but when we find that students possessing 
far more than sufficient knowledge have been excluded solely on 
the ground of mathematics, we must admit that their case is hard 
too. The mechanic will be content simply to pass in the theo- 
retical subjects, and hope to make his marks in the practical work ; 
but with the student this is reversed, and he has to make his way 
in the theoretical subjects, of which mathematics is one. 

To do this he has to pass first or second class in one of three grades 
—‘‘lower,” “advanced,” or ‘‘ honours,” and certain marks are 
assigned to each position, varying from one in the lowest to seven- 
teen in the highest, and as it turns out he must at least pass first 
class in the lowest grade. This is all fair enough, but here comes 
the injustice—he has to fix some weeks before the examination 
takes place for which grade he will enter, so that he is driven to 
do one of two things, either to make certain and take the lowest 
grade, and so give up all hopes of making marks, or else to risk 
being plucked altogether for the sake of the competition; and as 
all that the students knew before entering was that they would be 
required to show a fair knowledge of elementary mathematics, 
they could not do otherwise than suppose that whichever grade 
they entered for their work would be judged by the same standard 
with respect to passing. 

Can any harder case be imagined than that of a man who, 
ignorant of the precise knowledge required, took the honotir 

r, and finds not only that he has lost all his marks, it that 
e is prevented from competing at all, though he has done far 


more than sufficient to pass first class in the lowest grade, which 

is that required. This is the case with many, with whom you must 

allow me to subscribe myself, A HEARTY SYMPATHISER. 
July Sth, 1869. 





S1r,—A letter in your paper of last week respecting the working 
of the Whitworth scholarship examinations has incited me to 
write partly in defence of ‘* students,” and partly in support of 
the opinion of ‘A Victim.” That the Science and Art Depart- 
ments have been guilty of very bad management I think no one 
who has had anything to do with the examinations can have any 
doubt ; to publish regulations after the examinations is, of course, 
bad enough, but this, I think, is hardly the worst. 

The first injustice I would call attention to is this :—In each 
subject there are three examination papers, the ‘‘ honours,” the 
“advanced,” and the “‘elementary ;” each candidate is to under- 
take one only of these papers, and is never allowed to see or know 
anything of what is in the others, consequently, if he underrates 
his abilities he gets « lower position than he deserves, and if he 
overrates them he fails to get any marks at all, while if he is so 
unfortunate as to de this in one of the essential subjects he is 
disqualified from obtaining a scholarship. In the examinations in 
physics this was made still more unjust, for those who had under- 
taken the *‘ honours” paper had all three papers given to them, 
and were thus allowed to do which they pleased. 

Another obvious mistake is that of giving the same number of 
marks in each subject : thus, for instance, the same number may 
be obtained in ‘* magnetism and electricity” as in ** higher mathe 
matics,” the latter of which subjects includes higher parts of 
algebra and plane trigonometry, spherical trigonometry, co-ordi- 
nate geometry (conics), differential calculus, and integral calculus. 
The evil of this will certainly show itself in future examinations, 
for candidates, will, of course, neglect the most important subject 
of mathematics so long as they can get the same number of marks 
by a much smaller expenditure of time and work. 

The syllabus of the subjects on which the ‘* advanced” paper in 
metallurgy was to contain questions occupies no less than seven- 
teen pages of the prospectus; it includes, in fact, an index to Dr. 
Percy's ‘* Metallurgy,” while other metals are added to be dealt 





with in the same elaborate manner. Mineralogy and essaying 
form a very large part of this syllabus. After all this display the 
| examination papers go to the other extreme, and are almost as 
absurdly easy ; anyone with a little knowledge of chemisty and a 
few grains of common sense would not have much difficulty in 
passing. 

I think it is a great mistake to have these examinations mixed 
up with the other **Science and Art” examinations ; it seems to 
have led to a great deal of needless complication and inconvenience. 
It is questionable whether it is an advantage to the working engi- 
neer to have the examinations in the evening, for it gives the 
student time to cram as much as he pleases, while the working 
| engineer has not this opportunity. Examinations under ordinary 
circumstances are trying enough to students, but when they are 
made to extend over a month, and are held in the evenings, when 
| the mind is probably most unfit for exertion, with long intervals 
| between, so favourable for cramming, they become exceedingly 

unpleasant as well as injurious. 
The Whitworth scholarships are surely deserving of special 
| examinations. By having them so, and by giving to each candi- 
date the same set of questions, of course with the understanding 
that answers to the most advanced questions would gain most 
marks, and by having all the examinations within as short a time 
as possible, a very great deal of inconvenience and unfairness to 
candidates would be avoided, and, it seems to me, the work of the 
examiners considerably facilitated. Cases in which working 
engineers would be unable to attend the examinations in the day- 
time (supposing they were all in the same week) would, I think, 
be exceedingly rare, and such an arrangement would be far more 
accommodating to candidates who had any considerable distance 
| to go to the place of examination. 
| Ido not think with “A Victim” that the examiners are “ play- 
| ing into the hands of students.” An argument exactly similar to 
his might be used to show that they are ‘* playing into the hands 
of working engineers,” by saying that the use of tools is easy to 
one who has been trained as a workman, but not easily acquired 
by a student who has spent none of his time in a workshop. But 
the argument is really worth nothing. It seems to me that “A 
| Victim” expects that in the theoretical examinations students 
and working engineers should have equal advantages, and forgets 
| that in the practical examinations the advantages will be all 
| against the students. He should remember that an equal number 
ot marks are given for each, while in mechanical drawing and 
applied mechanics the working engineer has an advantage. Per- 
haps the reason why he thinks the examiners exact too much in 
mathematics is that he has failed to reach the standard in that 
ie ha If he has not paid sufficient attention to mathematics 









he has not been working in the right direction to make himself a 
successful scientific engineer. 1 know of several who, having 
learnt nothing of mathematics (except arithmetic) at school, have 
advanced sufficiently (while working in the shop) to pass the 
necessary examination in that subject, and I cannot understand 
why ‘A Victim” should make such a serious complaint of it. 
July 3, 1869. Bor STUDENT AND VICTIM. 





SAFETY BOILERS, 

Srr,—In your paper of June 25 we see clearly fifteen persons 
killed, and twenty to thirty injured (some seriously). Why should 
people blow up their boilers when it is cheaper to keep them 
down? Some years since I brought out a boiler less costly to buy, 
and stronger by five or six times if same plates were used, less 
costly to keep in repair, and used less fuel, and I fixed one to show 
my customers. The boiler was said to be introduced before its 
time, and although its advantages were very clear people could 
not all at once get out of the use of the old Lancashire double- 
flued boiler. I spent not less than a thousand pounds to try and 
convince the public, and all to no purpose. So far so good. Per- 
haps we may now persuade people to use these boilers, with each 
flue having a separate shell; this nearly doubles the strength, and 
reduces the number of square inches by nearly half. Now I pro- 
pose to work two small shells in place of two flues in one shell, 
and when people have tried the advantage th»y will be prepared 
to come down to my retort boiler—say, in a few years—and after 
that to smaller tubes of other people’sinvention. These boiler im- 
provements will in a few years by this process surely not be before 
their time. About three years since I was invited in London to 
go and see a peculiar boiler about to be sent to Egypt, and to my 
surprise it was my old patent retort boiler in new hands under a 
new name. THos. Dunn. 

P.S.—Any person wishing to put in work safety boilers may 
have more particulars free, for humanity’s sake, if they apply to 
me. 

[As Mr. Dunn has now no patent right for this boiler we insert 
his letter—we hope ‘for humanity's ” good.—Ep. E.] 





ANOTHER VELOCIPEDE, 

Sir,—Noticing in your impression of the 11th ult. a description 
of a “ velocimanipede,” which is rather a cumbrous nine-cranked 
machine, I venture to send a sketch of what I think is a much 
better atfair, and one of inexpensive manufacture, as the forgings 
are very easily made, and there is but little fitting. The hind 
wheel moves round exactly like a chair castor. The machine is 
steered by inclining the body to either side as in skating, thus 
doing away with the great strain on the arms. There is no possi- 
bility of soiling the clothes, as the rider is always at the same 
angle as the wheel, and in going down hill the feet would not be 
jarred as much as in the ordinary bicycle, as they rest on a con- 
tinuation of the spring instead of part of the frame. Fig. 1 is @ 





side elevation, and Fig. 2 a front view, with front wheel, spri 
&c., removed, By Fig, 2 it will be seen that the frame consists of 
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two flat bars bent at the centre, and drawn out and bent at the 
top to receive brake handle A. They are secured together at the 
top by stud B, and at the lower end to the socket C, in which the 
hind wheel frame turns, The spring is bolted to stud B and to the 
two bars D, D, only one of which is seen in elevation, and the 
brake is hinged on a pin between these two bars. A cheap and 
strong wheel, which would do for any vehicle, might be made of 
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two discs of sheet iron bulged out in the middle, and secured to a 
central boss either of hard wood or cast iron, the periphery being 
riveted to the tire (see Figs. 3 and 4), which could be made either 
of flat iron with india-rubber ring outside (Fig. 4), T-iron (Fig. 5), 
or of square bar iron (Fig. 6). Instead of the boss being as shown 
in Fig. 3, there might be merely a piece of wood inserted between 
the discs, with a bolt passing through, with tightening nut on each 
side, and this bolt would form the axle. The bulged sheet iron 
dises could, I believe, be obtained from some of the makers of 
pressed bowls in the Wolverhampton district. K. I. 
June 12th, 1869. 





THE APOMECOMETER, 

Srr,—We notice in last week’s ENGINEER a description of a 
small instrument for measuring altitudes, and named the apome- 
cometer, the invention of which is claimed for Mr. R. Millar, 
M.R.I.B.A. We are wishful to state that we received drawings 
and instructions to make a little instrument for precisely the same 

urpose from Colonel de Lisle, of Redhill, on the 15th of March 
ast, of which we beg to enclose you drawings. 





We have made and tested this instrument, and can fully corro- 
borate your remarks as to the accuracy with which altitudes may 
be measured by it. It has been named by Colonel de Lisle an 
altometer, and to him the priority of invention would appear to 

long. T. CooKE AND Co. 

June 30th, 1869, a. 

S1r,—In the description of the apomecometer which you pub- 
lished on the 25th ult. you wind up, I think I may say, a most 
flattering account of it, by mentioning that I have quite over- 
looked the applicability of the instrument to the measurement of 
horizontal distances. 

I must confess to having done so to a certain extent, and not 
until after your suggestion did I go so fully into the matter as to 
enable me to solve the difficulty which I imagined existed, for 
previous to doing so I was of the opinion that the apomecometer, 
owing to its construction, was not suitable for measuring the dis- 
tances to or between inaccessible objects without the aid of an 
optical square cr cross staff. I have since discovered that such 
an impression was quite erroneous, and that the apomecometer is 
admirably suited, not only to measure the distance to any inacces- 
sible point, but also the measurement between distant objects, and 
that with the greatest accuracy, although they may not be parallel 
with the base line, all that is requisite in taking such observations 
is to be able to measure along one straight or base line. 
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Owing to the glasses being set at an angle of forty-five degrees no 
trignometry is necessary in working out the most difficult problems 
and the result is found almost at once, in a similar manner as ver- 
tical heights are calculated. 

The method of working is described by the illustration. AF is 
the base line, G and K are two buoys out at sea, to which the dis- 
tances are required, i.e., BG and EK, the perpendiculars from 
the baseline, and the distance G K between the buoys. The angles 
at ACD and F are taken with the instrument by moving back- 
wards or forwards along the base line. Half A D equals A B or 
BG the distance of the buoy at G; half CF equals EF, or distance 
of the other buoy, The distance H K equals EK minus B G, 
therefore in the right-angled triangle K H G the sumofthesquares 
of the sides subtending the right angle is equal to the square of 
the hypothenuse, or the distance G KR between the buoys. Should 
the objects be sep 4 arallel with baseline then the distance is 
found thus:—Half A C + DF will equal G K. 

RICHARD C, MILLAR, 





CHAMPION’S CHIMNEY FLUES. 

THE object of the system illustrated in the engraving below is to 
provide more perfectly for the escape of smoke, and at the same 
time check downward currents. It will be seen from the woodcut 
that to each fire-place two flues are provided, one to carry off the 
smoke, the other to furnish a passage for a supply of fresh air 
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from outside. The fresh air may either be taken in at the top of 
the chimney or near the roof, both of which methods are shown. 
The smoke and air flues are also made of terra-cotta in short 
lengths, either in two separate parts or with the two united. We 
understand that they are coming into considerable use. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

1811. Georce WILLIAM Howe, Regent-street, ‘‘ An improved construction 

Ag ela communication from James H. Miller, Cleveland, 
io, U.S. 

1812. Joun Harcourt Brown, Abbey Mills, Romsey, Hants, “ Improve- 
ments in the manufacture of helmets, hats, caps, and similar articles, 
and in the apparatus and arrangement thereof.”—12th June, 1869. 

1813. CoLin MaTueRr, Salford Ironworks, Manchester, ‘“‘ Improvements in 
machinery for ginning, burring, and cleaning cotton and other fibrous 
substances.” — A communication from Charles Grandison Sargent, 
Graniteville, Massachusetts, U.S. 

1814. Witt1aM Ropert Lake, Southampton-buildings, London, “Im- 
provements in a hines, chiefly designed for sewing the outer 
soles to the welts of ts and shoes.”—A communication from Daniel 
Mills, Brooklyn, New York, U.S. 

1816. Epwarp GrirrirH Brewer, Chancery-lane, London, “ Improve- 
ments in connecting pipes or tubes.”—A communication from Edmund 
Smith, Hamburgh, Germany. 

1817. Ricnarp Brown, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of iron.” 

1818. Jonn TayLor, Russell-street, Bermondsey-street, London, “‘ A float- 
ing and sliding top for wells, tanks, cisterns, or any other kind of vessel 
for keeping or holding water, fermented or unfermented, or any other 
kind of liquor.” 

1819. WittiaM Scott UnperuILt, Newport, Salop, and Joun Smits, 
Church Aston, Edgmond, Salop, “‘ Improvements in reaping and mowing 
machines.” 

1820. W1itL1am Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
attachment for and mode of actuating ships’ pumps.”—A communica- 
tion from Almon Roff, Southport, Connecticut, U.S. 

1821. James YounG, Houghton-le-Spring, Durham, ‘‘ An improvement in 
the slide valves of steam engines.” 

1822. Joun Garretr Toncue, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in shuttles for weaving.”—A communication 
from Heinrich Scharm, Schomburg, Prussia. 

1823. Witt1aM Rosert Lake, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in machines for sewing boots and shoes.”—A 
communication from Daniel Mills, Brooklyn, New York, U.S.—1l4th 
June, 1869. 

1826. ALFRED WILLIAM Moss, Nelson-square, Surrey, ‘‘ Improvements in 
brims or sunshades for attaching to hats or caps.” 

1827. Fexix Leseune, Brownlow-street, adn all London, ‘ Improve- 
ments in weighing machines.” 

1828. MarTIN Bewson, Southampton-buildings, Chancery-lane, London, 
‘‘Improvements in machines for planing wood.”—A communication 
from John Richards, Philadelphia, Pennsylvania, U.S. 

1830. MarRTIN Benson, Southampton-buildings, Chancery-lane, London, 
‘‘Improvements in band-sawing machinery for sawing wood, iron, or 
other material.”—A communication from John Ric! , Philadelphia, 
Pennsylvania, ; 

1832. WiLtiaM Smiru, Bathgate, Linlithgow, N.B., ‘Improvements in 
treating or purifying mineral oils.” 

1833. Joun Bastow, Shepherd’s Bush, Middl “Impr its in 
bleaching yarns, threads, and woven fabrics.” 

1834. Jonn LinD.ey, Clifton, 1 hire, ‘‘ Imp d ap tus for oil- 
ing the axles of trucks or wagons used in collieries and for other similar 
pu 8.” 

1835. Henry Batuoate, Salford, Lancashire, “‘Improved apparatus for 
effecting communication between railway passengers, guards, and 
engine-drivers.” 

1830. WiLi1amM Yates, Manchester, “Improvements in furnaces for effect- 
ing the consumption of smoke.” 

1837. WiLtu1aM Botromuey, Bradford, Yorkshire, ‘Improvements in 
paras steps, or bearings for the spindles and shafts of various 
machinery. 

1838. Ropert BeEcrort, Ovenden, near Halifax, Yorkshire, ‘‘ Improve- 
ments in hinery for bing wool or other fibrous substances.” 

1839. JoHN HALLIWELL, Halifax, Yorkshire, bed ‘ts in 

or ages.”—A communication from John A. Mackinnon and 
Alexander B. Halliwell, Cleveland, Ohio, U.S. 

1840. JosepH THEoposE Masson, Rue St. Appoline, Paris, ‘ Improve- 
ments in apparatus for carrying invalid, wounded, sick, and other 
persons.” 

1841. Tuomas KNow1es, Manchester, “Impr ts in doubling 
frames.” 
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1842. Henry TyLor, Queen-street, London, ‘Improvements in the con- 
struction of spring matt and in bedsteads.” 
= Cartes Stuart, Manchester, ‘Improvements in chain pulley 
ocks.” 
1844. Ropert McHarpy, Edinburgh, Midlothian, N.B., ‘‘An improved 
agricultural and garden implement.” 
1845. Davip Disnart, Glasgow, Lanarkshire, N.B., ‘‘Improvements in 
186 I alee, Birmingham, “I in 
. JAMES TANGYE, Birm: am, ‘‘ Improvements vernors or regu- 
lators for steam engines or other autite power engine. ys Se 
1847. Barnarp WartTskI, Swan-street, Bethnal Green, London, ‘Im- 
provements in the manufacture of waterproof overcoats and other 


garments.” 

1848. Sterano Ventura Fontana, Copthall-court, London, ‘‘ Improve- 
ments in harmoniums.”—A communication from Messrs. Lefevre and 
Dupuy, Paris.—15th June, 1869. 

1851. RicHarp Hornspy and James Epwin Puiiuips, Spittlegate Iron- 
works, Grantham, Lincolnshire, “ Imp its in reaping and mow- 
ing machines and in apparatus for sharpening the knives of such 


1852. RicHarp Hornssy and James Epwin Pui..ips, Spittlegate Iron- 








works, Grantham, Lincolnshire, “Improvements in haymaking and 


1853. WittiaM Woore, Derby-street, Bedford, “(Improvements in the 
construction of ploughs.” 

1855. THomas Rout.epae, Ford Works, near Sunderland, ‘‘ Improvements 
in the preparation of materials for the manufacture of r 

1856. Avcuste Destovy, Southampton-buildings, 
ments in means or apparatus for sewing boots and shoes.” 

1857. Witt1am Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for cleansing and sackare of 
paper.”—Partly a communication from James Turner, Robert Turner, 
Archibald Turner, Malcolm Clark Turner, Thomas Clark Turner, and 
George Monscript Turner, New York, U.S. 

1858. Bristow Hont, Serle-street, Lincoln’s-inn, London, “‘ An improved 
apparatus for ven’ and rooms or apartments.”—A com- 
munication from Sylvester Harnden, % , U.S. 

59. CHARLES MarRLor, Denton, Lancashire, “‘ An improved pad for hats, 
caps, and other coverings for the head.” 

1860. Wittiam Rogpert Lake, Southampton-bnildings, London, “A new 
method of and apparatus for iting the stitches made by a sewing 
machine.”—A communication from Gordon McKay, Boston, Massa- 
chusetts, U.S. 

1862. Joun Henry Banks, Brook-street, Knutsford, Cheshire, “ ———- 
ments in convertible desks or benches such as are used for ools, 
churches, and other similar purposes.”—16th June, 1869. 

795. Witt1am Ropert Lake, Southampton-buildings, Ch "y-lane, 
London, “‘ An improved multiple drilling machine.”—A communication 
—_ Daniel Rice Pratt, Worcester, Massachusetts, U.8S.—15th March, 

885. FREDERICK Ruprum, Norwich, Norfolk, ‘Improvements in velo- 
cipedes.”—23rd March, 1869. 

893. Francois JULES MANCEAUX, Paris, ‘Improvements in fire-arms and 
«upparatus for c! the same.”—24th March, 1869. 

1679. DanreL Evans, les-terrace, Casland-road, South Hackney, 
London, ‘‘ Improvements in the construction of ships, boilers, buoys, 
casks, and other articles by welding together the plates or parts of 
which they are formed.”—31lst May, 1869. 

1751. Frieprich Honmann, Ipswich, Suffolk, ‘‘ Improvements in sewing 
machines.” —5th June, 1869. 

1781. Henry Woopcrorr Hammonp, Manchester, ‘‘ Improvements in 
hammers for forging metals and for other purposes, and in the mode of 
actuating the same, and in the apparatus connected therewith.”—A 
ea from Philip Syng Justice, Philadelphia, U.S.—9th June, 
1869. 

1790. GzorceE Fry, Ethelburga House, Bisho; te-street Within, London, 
“Improvements in the treatment of wi or obtaining fibre for the 
manufacture of paper and cordage, also for the production of acid, 
spirit, ether, rosin, and other substances or liquids from wood, and in 
machinery or apparatus therefor.”—10th June, 1869. 

1825. PETER JENSEN, Chiswell-street, Finsbury-square, London, “Im- 
provements in the manufacture of glass, and in apparatus for the 
same.”—A communication from Albert Putsch, Hermann Putsch, and 
Georg Leuffgen, Berlin. 

1829. Martin Benson, 8 P gs, Chancery-lane, London, 
“Improvements in mortising machines for making mortises in all 
kinds of wood and joinery.”—A communication from John Richards, 
Philadelphia, Pennsylvania, U.S. 

1831. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, ‘“‘Improvements in machinery and ap tus for letter- 
es communication from William Haslet Williams and John 

illiam Kellberg, Philadelphia, U.S.—15th June, 1869. 

1854. Emre Carpon, Rue St. Appoline, Paris, ‘“‘ Improvements in the 
construction of ships.”—16th June, 1869. 

1863. Joun HarpinG, Warrington, Lancashire, ‘‘ Improvements in mail 
or cash and other bags or portable receptacles, and in fastenings to be 
used for the same and appliances for the working thereof.” 

1864. WitttamM McNass, Cambridge-terrace, London-road, Clap’ 
Middlesex, ‘‘ Imp ts in fast for bands and the modes or 
methods of applying the same.” 

1865. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in picks, which improvements are also applicable to axes, adzes, 
rakes, hoes, shovels, and uther like instr ments.”—A communication 
from Charles Atwood Hardy, Philadelphia, Pennsylvania, U.S. 

1866. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the manufacture of sugar.”—A communication from rge 
Wilkinson, Paris. 

1867. CHARLES BriGHTMAN and Epwarp BricuTmay, Bristol, “‘ Improve- 
ments in the manufacture of shoes and boots.” 

1870. Samuet Apams, Saltley, near Birmingham, ‘‘ Certain improvements 

velocipedes for one or more persons, which said improvements are 
also applicable for other useful purposes.”—17th June, 1869. 

1871. THomas Bourne, Birmingham, “ Imp its in velocipedes.” 

1872. Jonn Garrett Toncve, Southampton-buildings, Chancery-lane, 
London, ‘‘ The production of novel and ornamental effects in the manu- 
facture of various articles of glass applicable to various ornamental and 
other objects, and to lamp shades, globes, reflectors, or other trans- 
parent or semi-transparent articles made of glass, and in means or 
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apparatus employed for the above pe ie.” 
1873. Isaac Grecory, Victoria Park, Manchester, and Epwarp AINs- 
worTH, Clayton Bridge, Newton Heath hire, “ i d 
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drag motion applied to throstle frames and doubling frames used for 
spinning and doubling cotton and other fibrous substances.” 

1875. Joun Napier, Glasgow, Lanarkshire, N.B., ‘Improvements in the 
construction of cook: , Stoves, and grates.” 

1876. GeorGe MoLLAND, Southampton, ‘ Improvements in axle-boxes for 
the wheels of carriages.” 

1877. Witt1am TopHam, jun., and SamMveL WELLS, jun., Birmingham, 
** Improvements in the manufacture of the handles of kettles and other 
vessels and articles.” 

1878. MatrHEWw ANDREW, Edgbaston, Warwickshire, ‘‘ Improvements in 
locks and latches.” 

1880. Emit Haas and Vincent Wanostrocnt, Wallbrook, London, “ Im- 
provements in pushing jacks or apparatus to facilitate moving railway 
carriages.”—A communication from Ezra Hutson, Brockport, New 
York, U.8S.—18th June, 1869. 

1881. THomMas Sitver, South ton-buildi Chancery-lane, London, 
“An improved device for holding letters, bills, and other papers.” —A 
communication from L. H. Olmsted, New York, U.S. 

1882. Jonn ButLoven, Accrington, Lancashire, and CHRISTOPHER CaTLow, 
Burnley, L hire, ** Impr its in looms for weaving.” 

1883. SamuEL HoLMEs, ag a, ot pen Lower-road ‘Rotherhithe, 
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1885. ALEXANDER Stuart Harinaton, St. James’ Club, Piccadilly, 
——. “An improved pouch for tobacco and other articles used by 
smokers.” 

1886. Henry BacerricuTer, Allen-street, Clerkenwell, London, “‘ Certain 
improvements in the construction of show-cases and fancy boxes.” 

1887. CLinton EpccumBe Broomay, Fleet-street, London, “ Improvements 
in apparatus for ascertaining weights and strains.”—A communication 
from Joseph J: and Co., Liege, Belgium. 

1889. FREDERICK ForpER and Joun Traves, Bilston-street, Wolverhamp- 
ton, Staffordshire, ‘‘ Impr its in velocipedes.” 

1890. Epwarp Henry Crapock Monckton, Oriental Bank Corporation, 
Threadneedle-street, London, “Improvements in the manufacture of 
iron and steel.” 

1891. Sttas NicHo.ts, Ply . “Impr ts in ma- 
chinery for tilling or cultivating land, also applicable for draining 


1902. ICHARD OLpHERTs, Ardee House, Ardee, Louth, Ireland, “Im- 
provements in indigo presses and in cloths to be used therewith.” — 
19th June, 1869. 

1893. Martin Oxsson, Richmond-road, Barnsbury, London, ‘“ Improve- 
ments in preserving animal and vegetable subst Mmm A i 

of , Upsala, Sweden. 


1894. Witu1AM Pippine, Walcot-square, Lambeth, Surrey, ‘“ Improve- 
ments in mechanism applicable to locomotion.” 

1895. Anron JosePpH Gias, Bedford-street, Westminster, ‘‘A new mode 
of and ——— for decorticating, separating the germ, and drying 
wheat and other grain.” 

1896. Bensamin BELL, Park Village East, mt’s Park, London, ‘‘Im- 

rovements in the mode of applying or affi wood and metal sheath- 
to iron, steel, or wooden ships and other floating structures, and 
also in such sheathing.” 

1897. ALEXANDER Mansré, Baker-street, Portman-square, London, ‘“‘ Im- 
provements in and trea cereal and other vegetable sub- 
stances, ex the starch they contain, and in conv it into 
fermentable saccharine matter for use in bre and , in 
making vinegar, cyder, , and other fermentable drinks, and also 
for sweetening and food, syrups, confectionary, and other 
useful purposes.” 

1898. Percy GraHaAM BucHANAN WestTmacott, Newcastle-upon-Tyne, 
= a ts in hyd lic or steam cranes or other similar hoisting 

or 


ling f° 
- betray = —_ engin of which im 
provements lo an es, Ww) jprove- 
ments are aj to er Bog engines.”—A com- 
munication from Adam Scott New York, U.S. 
1900. Witt1aM Roxpert Lake, Southampton-buil ,» London, “Im- 
‘ovements in wheels.” — A communication from Elbridge 
nry Woodside, San cisco, California, U.S. 
1901. OMAS FREDERICK CASHIN and JosePpH Green, Gresham House, 
Old Broad-street, London, ‘‘Improvements in furnaces.”—2lst June, 


1869. 
1902. CuarLes Denton Axset, Southampton-buildings, Ch 'y-lane, 
London, “Improvements in apparatus or machinery for opening d 
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cl oors, or barriers, and for actuating semaphore signals 
— Misanictty. "—A cammeuntantion from Adolphe de Y Deeenaliee 
ges epeneg Ne hapaltown on Leeds, Yorkshire, “ An imy ed 
wee —— TIN, * 
oth and other fabrics and Inaterials ent of 
wae pa in the ected 


aione conn therewi 
1904. GEORGE Muserove, Pelton Colliery, near Chester- ¢ pw cou Durham, 
improved apparatus for indicating signals in mines or shafts 


Norman, Great College-street, Camden Town, 
London, “ An improved plough for ploughing land.” 

1908. Groncr bd Harris, y-street Ironworks, Gloucester, “An 
ited for holding pieces of metal intended 





to be } athe on planing ines.” 
1909. Joun Isaac Evans, Merthyr Tydvil, Glamoi ire, ‘‘ Improve- 
“ments in the construction of panel for cold rolling iron for tin 





Pp. 

1910. Ricnarp Roper Ketty, M ts in supplying 
furnaces with coal and other Ee a in a or apparatus con- 
nected therewith.” 

ae Hewry, pinay 
mode of and apparatus for trpoer 
communication from Louis Fontaine, 


Paris. 
a Henry Turver M “Improvements in portable 
camera pRmeeny "—22nd June, i869. 
1914. png MORELAND, jun., and Davip Tomson, Old-street, St. 
's, London, “ Improvements in steam rollers, also’ partly applicable 
es.” 


to tonctien 

1916. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in injectors for feeding steam generators.”—A communication 
from He Giffard, Paris. 

1917. Daves ienen Park, Gracechurch-street, London, “‘ Improved means 

and Me pan as removing animal and vegetable deposits from the 
of vesse 

1918. ANTOINE JuLIEN Deston, Fives-les-Lille, Le Nord, France, “‘ Im- 

its in hi for calendering stuffs “ 

1921. ALEXANDER MELVILLE CLARK, -lane, London, “An im- 

proved anti-explosive or safety lamp pylon le for mining and general 
'—A communication from Nicolas Louis Beaufils and Jacques 
xroth, Paris. 

1922. Henry ALEXANDER FrepERIcK DuckHamM, Camden Town, London, 

“‘ Improvements in gas regulators.” —23rd June, 1869. 
Inventions Protected for Six Months on the Deposit of 
Complete S 
1923. Ropert Counce, Mansfield, Nottinghamshire, and Mican GEDLING 
BRADLEY — BERNARD "for twisting yarus and ot —_ Me tae pe in 
‘or yarns an er is of cotton, 
wool, silk, po > her fibrous substances.” —24th June, 1869. 

1929. JouN TAYLOR, RicHARD naman, JAMES INGHAM, and JAMES 
SHARPLES, hire, “Improvements in carding 
engines, by which the Softer is divided into spaces, such that the 
slivers are at will made of the same weight, and their width adjusted 
to produce rovings or slubbings, suitable for spinning cotton waste and 
similar substances.” —24th June, 1869. 


Patents on which the Stamp Duty of £100 has been Paid 

1844. Henry Ponsonsy, Liverpool, ‘Top sail sheet bits or bolts.”—23rd 
June, 1862. 

1857. Epwarp CHAMBERS Nicnoison, Atlas Works, Locksfields, Surrey, 

gare | matters.” —24th June, 1862. 

1890. Isaac Hoipen, Bradford, Yorkshire, “ Preparing and combing wool, 
&c.”—27th June, 1862. 

1901. Jonn TaTHaM, Rochdale, Lancashire, “Preparing, spinning, doub- 
ling, and win cotton, wool, dc.” —28th June, 1862. 

1735. Joun Imray, estminster Bri -road, Surrey, and Josern ELLIs, 
Eccleston-square, mdon, “ windows and other sliding 
frames.”—29th June, 1866. 

1775. Tuomas Sacar and Tuomas Ricumonp, Burnley, Lancashire, 

* Looms for weaving.” —4th July, 1866. 

1793. CHARLES HaRVEY, Pall Mall, London, ‘‘ Breech-loading fire-arms.”— 
7th July, 1866. = 

1880. Wituram CxLarK, Chancery-lane, London, “‘Sewing machines.”— 
19th July, 1866. 

1776. JoHN BROTHERTON, Sugett Tube Works, Wolverhampton, Stafford- 
shire, “ Machinery for ing the fittings for gas, steam, and water 
pipes.”—4th July, 1866. ” 

1790. CHARLES HepronsTaLt, Glasgow, Lanarkshire, N.B., ‘‘ Looms for 
weaving stays, &c.”—6th July, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
1682. Wiit1aM Pouparp, Blackfriars-road, Surrey, ‘‘ Screening coals, &c.” 
23rd June, 1866. 
1700. Witi1aM Buck.ey, Neepsend, Sheffield, and Levi Smitru, Oughti- 
, Ecclesfield, * Pistons of steam e es, &c.”—26th June, 1866. 
ILLIAM WYATT, Bury St. Edmunds, Suffolk, “ Screens for screening 


grain, &c "—27th June, 1866. 
1701. JOHN Mitroy, Edinburgh, N.B., ‘‘ Apparatus for excavating.” —26th 
“Saws for cotton 


* int ned point in the 


a com Tong 
a Bt 











June, 1866. 

1758. Taomas CowELt Craven, Albany, New York, U.S., 
gins,—2nd July, 1866. 

1690. Jomn Reapine, Samuet ALFRED Reapinc, Georce Epwarp Reap- 
1nG, and FREDERICK Francis READING, ham, “‘ Fastenings for 
articles of dress.”—25th June, 1866. 

1739. Joun HENRY JOHNSON, Lincoln’s-inn~ fields, London, “ “Brickmaking 
machines, and in the y or app for P ng the same.” 





1784. Jonn Dickinson Brunton, 
London, “Sinking shafts or pits, and 
5th July, 1866. 

774. JosePpH Cieco and Joun Smirn, High Crompton, near Oldham, 
Lancashire, ‘‘ Ribbed piled fabrics.” —4th July, 1866. | 

1903. Ropert MircHe.i, Wolverham “ Shapi 


pton, » ping 

forging metals, &c.”—21st July, 1 

1724. JouN Hewry Jounson, Lincoln’s-inn-fields, London, ‘Cleaning and 
ns ra, grain, &c.”—28th June, 1866. 

1727. Samu NLIFFE LISTER, Manningham, “ Preparing and carding, 
&c.”—28th June, 1866. 

1918. CHaRLEs Luno.ey, Deptford, Kent, “Floating docks, &c.”—1st 
July, 1862. 

1935. “Gronox Bepson, Manchester, “Rolling wire and other rods or 
bars of metal.”—2nd. July, 1862. 


Notices of Intention to Proceed with Patents. 

552. Joun Bryant RusHproox, St. Andrew’s-street North, Bury St. 
Edmunds, Suffolk, ‘‘ An improved hurdle for folds for lambs and sheep.” 
—22nd February, 1869. 

560. JosEPH JOHNSON end Wriu1aM GILL, Unstone, pean “Improve- 
ments in ro and pumps.”—23rd February, 1 

571. WILLIAM sane, sen cae aor oe co _ Improvements in 
lay and joining pi lor gas, wal and other like purposes.’ 

574. oo ee Veaenme, Mitre-lane, near Kensall Green, London, ‘‘Im- 
provements in treating, converting, and utilising the metallic salts and 
sulphuric acid contained in or derived from the residual or waste 
liquors of tinned plate works and petroleum and paraffin refineries.” — 
24th February, 1869. 

585. W1LL1AM Parkinson, Gloucester-grove West, Old Brompton, London, 
“Improvements in wood-cutting machinery.” '—25th February, 1869. 

592. Henry James LepGcer, Manchest e ts in communi- 
— and oe between passengers, guards, and engine-drivers 


593. HENRY ‘HARBURO, Hatton- -garden, London, 
— boxes.” 
596. James CuEETHAM, Chadderton, L hire, ‘I its in the 
form and manner of — yarns, whether Je or multi ie, for 
‘or facility in unwin in the r pro- 
cesses.” —26th February, 1 
610. Jou eae JOHNSON, “Lincoln's -inn-fields, London, ‘‘ Improvements 
raw silk.”—A communication 
Geraud De Dechamp, 


from Gerau 

617. LorENzO GEORGE a Meadow Bank, Cults, Aberdeen, 
ements in apparatus for signalling from the marker’s butt and 
party, respectively, in rifle, carbine, or artillery practice.”—27th 

February. Lonak y 
618. pet ol STaNIsLas REGNAULD, Paris, ‘‘ An improved mode of and 
apparatus for fixing the lid and the bottom of tin canisters, preserve or 
other boxes, to the bod 


of them.” 
622. WILLIAM a . ~— ~ Wo -y-y Strand, London, “Im- 
provements in breech. firearms and in cartri 


ao, Kentish Town, 
ving tunnels and galleries.”— 


and 











“Improvements in 








“Tm- 


idges.”’. se com- 
“ry 4 Bang Caen Calvados, France. 


bap hese 4 aT Wharf-road, City-road, inte, ” ‘Improvements in in 


aes trade marks on ca 
606. Jon 7 og - pom Hatton-garden, ol “Tm ments 
in the construction of eyindars for con’ and distribu colour, 


ink, or fluid in the combination of the same, ge a composition 
roller or rollers, and in machinery or apparatus employed therewith.” — 
4th March, 1869. 

709. Wint1aM ROBERT Lake, 8 Chancery-lane, 
London, “Improvements in mechanism for operating tilt hammers, 
and in the es ie of ek power to the same.”—A communication 


Mlinois, U.8. 
Bradford, Yorkshire, Greenwoop Hart ey, Bright- 
reet, Lister-hills, Horton, near Bradford, Yor and JoHN 
HInDLg, Otley-road, Bradford, Yorkshire, “ Improvements in looms for 
weaving.” —vth March, 1869. 

747. WILLIAM Berrs, Wharf- -road, City-road, London, “‘ Improvements in 
the re of » ith March, 1869. 

827. ALFRED DE ‘Prpaat, Boulevart St. Martin, Paris, ‘‘ Improvements in 
steam boiler and r furnaces.” —18th March, 1869. 

839. CuristopHeR Georce BonenILL, Birmingham, 
b fire-arms.”—19th March, 1869. 

884. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“‘ Improvements 
in artificial stone blocks, applicable to streets, railways, and building 
purposes.” — A communication from Frangois Coignet, Paris.—23rd 
March, 1869. 

918. THOMAS SowpeEn, Moor-crescent, Hunslet, a Yorkshire, and 
Josern Newton, Leeds, Yorkshire, bobbins, and in 

ating the motion of bobbins in eames for wt ta spinning, 
doubling, , warping, and reeling flax, cotton, and other fibres, and in 
other hinery in whic bbins are used.” —25th March, 1869. 

922. Hay Downie, ts ao Isaac Bive Harris, "Castle Mills, 
Edinburgh, Midlothian, “Improvements in shoes for horses.”- 
27th March, 1869. 

944. ALEXANDER CLARK, Chancery- -lane, London, 

—A ion from John Francis 


+h + hnila? 








“Improvements in 





Im ir 





“Improvements in 


Adams, New 
York, U8 200 March, 1869. 

1079. JoserH Avcustus MILLER, Southampton-buildings, Chancery-lane, 
London, “Improvements in the construction of steam boilers and in 
means for removing sediment and impurities therefrom, and in the 
method of introducing feed water thereto, part of such improvements 
being applicable to surface condensers. "9th A pril, 1869. 

1134. WitL1am Epwarp Newrow, Chancery-lane, London, ‘‘ Improvements 
in joints for railroad rails.” "A communication from Joseph Adams, 
Fair Haven, Vermont, U.8S.—13th April, 1869. 

1156. Clement Tupway Swanston, Holly House, Twickenham, Middle- 
sex, ‘‘ Enabling railway trucks and carriages to be drawn by horses or 
traction engines on common roads, so as to prevent the necessity of 
loading and unloading at a railway stations.”—14th April, 1869. 

1180. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘‘Improve- 
ments in fire-arms and in elevation sights for the same. ”" 4 communi- 
cation fromAloyse Muller, Paris.—16th April, 1869. 

1197. Henry AITKEN, Falkirk, Stirling, N.B., ‘‘ Improvements in treating 
iron ores or iron stones.”—19th April, 1869. 

1442. Batpwin LatuaM, Westminster-chambers, Westminster, ‘‘ Improve- 
ments in ventilators for sew ers, also applicable for deodorising noxious 
gases arising in the processes of certain manufactures.”—llth May, 
2869. 

1464. Epwarp Vincent Garpner, Oxford-street, London, and Patrick 
Moir (CRANE, Manchester, ‘‘ A new or improved composition for coating 
ships’ boats and other surfaces, and for protecting and preventing the 
fouling thereof.”—13th May, 1869. 

1498. FERDINAND Koun, Robert-street, Adelphi, Westminster, “ Im- 
provements in the mode of extracting the juice from sugar cane, beet- 
root, and other plants.” — A communication from Julius Robert, 
Seelowitz, Austria.—1l7th May, 1869. 

1522. Joun Woopwarp, Queen’s Foundry, New Islington, Ancoats, Man- 
chester, “‘ Improvements in gas and water meters. 

1526. KDwaRD CooPER WARBURTON, Exchange-buildings, Bristol, 
“Improvements in apparatus for registering secret votes.”—18th May, 
1869. 

1687. ALFRED RusHwortn, Finkhill-street, St. Nicholas, Nottingham, 
“Improvements in circular knitting machines, and in the fabric pro- 
duced thereon.” 





1691. Henry Browninc, Salmon-lane, Limehouse, London, “ Improve- 
ments in compositions suitable for use as varnish or paint.”—lst June, 
1869. 

1732. Epwarp Marvin Syver, jun., Navarino-road, Richmond-road, 


Dalston, Middlesex, ‘‘ Improvements in the manufacture of sleepers to 
be employed for the permanent ways of railways and tramways, and 
for the foundation of pallisades or railings.” —4th June, 1869. 

1739. Hay Downie, Corstorphine, Midlothian, N.B., and Isaac BLve 
Harris, Edinburgh, Midlothian, N.B., “ Improvements in shoes for 

orses.” 

1740. Epwarp Grirrirx Brewer, Chancery-lane, London, ‘Improve- 
ments in the construction and application of brakes to railway carriage 
and wagon wheels.”—A communication from William Loomis, Wilkes 
Barre, Pennsylvania, U.8S.—5th June, 1869. 

“ a Grecory McKirpy, Birkwood, Lesmahagow, Lanarkshire, 

“ An improved stile or biped pass for parks or other enclosures.” 
wes. _ 'AVERNIER, Rue Beauharnais, Lille, ‘ance, “‘ Improve- 
ments in apparatus for combing wool, cotton, and other fibrous sub- 
stances.” —7th June, 1869. 

1773. Vicror JosrePH Four, Rue Tilsit, Marseille, France, 
case or box for containing matches or other articles.”—9th June, 1869. 
1790. Georce Fry, Ethelburga House, Bishopsgate-street Within, 

London, “‘ Improvements in the treatment of wood for obtaining fibre 
for the mamaiestune of paper and cordage, also for the production of 
acid, spirit, ether, resin, and other substances or liquids from woot, 

and in machinery or apparatus therefor. "—1Oth J une, 1869. 

1822. Jonn Garrett Toncur, 8 ti Chancery-lane, 
London, ‘‘ Improvements in ‘shuttles for weaving.”—A communication 
from Heinrich Scharm, Schomberg, Prussia.—1l4th June, 1869. 

1826. ALFRED WILLIAM Moss, Nelson-square, Surrey, * Improvements in 
brims or sunshades for attaching to hats or caps.” 

1836. WiLL1aM Yates, Manchester, ‘‘ Improvements in furnaces for effect- 
ing the consumption of smoke.”—15th June, 1869. 

1862. Joun Henry Banks, Brook-street, Knutsford, Cheshire, ‘‘ Improve- 
ments in convertible desks or benches, such as are used for schools, 
churches, and other similar purposes.” —16th June, 1869. 

1871. THomas Bourne, Birmingham, *‘ Improvements in velocipedes.”— 
18th June, 1869. 

1882. Jonn Suncom, a Lancashire, and CHRrisTOPHER Cat- 
Low, Burnley, L mpr in looms for weaving.” 

19th June, 1869. 

1914. RicHarD MORELAND, jun., and Davip THomson, Old-street, St. 
Luke’s, London, ‘Improvements in steam rollers, also partly appli- 
cable to traction engines.” 

1917. Davip Birst Park, Gracechurch-street, London, “ Improved means 
and apparatus for removing animal and vegetable deposits from the 
bottoms of vessels.”—23rd June, 1869. 

1923. Ropert Caunce, Mansfield, Nottinghamshire, and Mican GEepLine 
BraDLey and BERNARD BraD.ey, Nottingham, ‘Improvements in 
machinery or apparatus for twisting yarns and other threads of cotton, 
wool, silk, or other fibrous substances.” —24th June, 1869. 


“‘An improved 








*,* Specifications will be forwarded 2 post from the Patent-office on 
receipt of the amount of Tao and a Sums exceeding 5s. must be 
remitted by Post-office Order, m: e payable at the Post-office, 5, H a 
Holborn, to Mr. Bennet Woodcroft, er Majesty’s Patent-office, ‘Sout 
ampton-buildings, Chancery- lane, Lender London. 


List of Specifications ofa yee during the Week ending 


1869. 

3218, 4d.; 3332, 4d.; Ly 10d.; 3400, 10d.; 3419, 3s. es pe So Soe 
1s. 4d.; 8450, 10d.: 28. 6d.; 8464, 1s.; 3467, 10d.; 1s. 2d.; 

10d. ; 3472, 8d.; sab, 1a 4d; 8485, 10d.; 3486, 6d.; 8487, Tod: M488. ie. 4 
8492, 33507, 10d.; 3508, 6d.; 3514, 6d.; 8517, 8d.; $596, 8d.; 3580, 6d.; 
8566, 4d.; 869, 4d.; 3570, 4d.; 3576, '4d.; "3577, 4d.; "3580, 4d.; 3581, 8d.3 
aan Ges oom 4d.; 3586, 4d.; 7, 4d.; 3589, 4d.; 8591, 4d.; 3592,'10d.; 
3505, 4d.; . 


All persons ha an interest in opening any one of such applications 
should leave particulars in writing of their objections to such ye 
y Sng the office of the Commissioners of Patents, within fourteen days of its 
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IROOMAN, Fleet-street, London, “I 
mattresses, and in cing see for the 
of the im its in mattresses 
—— y Aey 
Paris.—lst March, 1869, 


cable to 

ie Massé, 

649. Watrer Howes and Wi1.1aM BurLey LEY, Birmingham, ‘“‘ Improvements 
mt pCR ep aA 


650. Piccadilly, London, 
* net and tmproved appara for dou tissues, and such 
from Felix Rue St. Jacques, 

Paris.—3rd March, 1869. 
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ing descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her sake saa Commissioners of Patents. 


Class 1. _PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3801. A. Watt, Gracechurch-street, “‘ Rollers.” 


rine, type, metal or any multe pe 
pw hy ty ~~ yy 4 r other fel eta, rag 








The surfaces, whether cylindrical or otherwise, thus smoothed are 
Goomay cleansed by immersion in a bath formed by preference of a 
solution of cyanide of potassium, and afterwards completely coated with 
copper by immersion in a bath formed by a solution of cyanide of 
potassium mixed with a solution of cyanide of copper, or cyanide of 
potassium mixed with a solution of nitrate of copper, or cyanide of 
potassium mixed with a solution of sulphate of copper. He then 
subjects them to the process known as electro-coppe! by the battery, 
until coated with copper of sufficient thickness to allow for the said 
surfaces to be turned, filed, or polished to a smooth and even face,—Not 
proceeded with. 

3804. H. A. Bonnevitie, Sackville-street, “ Motive power.”—A communica- 

tion.—Dated 15th December, 1868. 

This consists, First, in the’ suppression of the ordinary distributing 
valves of apparatus for obtaining motive power, and in replacing them by 
Paci, Secondly, in a mode of distributing and heating the air. 

hirdly, in the ielvodaction of and mode of introducing air by the upper 
me of the furnace. Fourthly, in a manner of mending the furnace with 
uel. Fifthly, in a combination of parts, which ows of the said 
apparatus being regulated automatically, and of increasing or diminish- 
ing at will the combustion, in order to obtain this regulation. Sixthly, in 
a peculiar arrangement of furnace. 

3806. E. Baumann, Wurtemburg, “‘ Valves.”—Dated 15th December, 1868. 

This consists in the addition of another slide valve to the two slide 
valves now generally in use. The valve of the engine is actuated by con- 
necting it to a special piston working ina special cylinder. The admission 
of pressure to and the exhaust of the latter is governed by the combined 
effects of a second and third slide valve, the second slide valve being the 
piston itself, and the third slide valve being actuated by a’ special piston 
working in a special cylinder having pressure and exhaust in common 
with the cylinder of the engine ree Fs ordinary steam ways. 

3815. P. Korzo, Pesth, “* Steam engines.” —Dated 15th December, 1868. 

The chief object of this invention is to construct a condenser for steam 
engines which will work efficiently without the aid of an air pump. The 
condenser consists of a case rectangular in plan at its upper ar VL 

ially extended laterally at its base, to form a broad ps pe 

ing for the steam engine cylinder. This cylinder is cast with or has fitted 
to it a rectangular extension, which fits the top of the condenser. This 
casting is formed at its opposite ends with valve chambers, which connect 
a with the ends of the cylinder and with the outer compart- 
ments of the condenser. These compartments open into a central com- 
partment, but are closed by means of valves. Leading from the bottom 
of the central compartment is a water-discharge pipe, and at top it is 
closed by a cover, which has cast in it a steam exit pipe. There are 
valves for admitting the exhaust steam from the opposite ends of the 
cylinder into the condenser, and pierced pipes for discharging cold water 
in the form of spray into the steam to be condensed. 

3824. L. B. Everarp, Leicester, “ Drilling.”—Dated 6th December, 1868. 

This consists of a cylinder with its necessary valve chest, valve piston, 
piston rod, guides, and slides mounted on a metal ring, on opposite sides 
of which ring pivots are fastened which work into bearings or carriages 
adjustable upon another ring called the outer ring, which is made of a 
circular form, and arranged centrically with the cylinder.—Not proceeded 
with. 

3818. J. E. Scriven, Mulhuddart, * Heating.” —Dated 15th December, 1868. 

This relates to that class of apparatus in which the furnace or fire-box 
is composed of a series of iron rings or short vertical castings placed one 
above another. The inventor forms the base plate with a ledge around it, 
so that its central portion rises somewhat within the lower ring or vertical 
casing, the bottom of which rests upon the aforesaid ledge of the base 
plate. This lower ring or casing, which is provided with an adjustable 
door or doors, constitutes the sides of the ash pit, and is formed at its 
upper edge with a broad rim or shelf, having a small vertical ledge run- 
ning around its outer edge. This rim or shelf receives and supports the 

re-bars, as also a second ring or vertical casing, whose lower edge rests 
upon the broad rim or shelf of the ash-pit casing, in the space between 
the fire-bars and the small vertical outer ledge. This ring or vertical 
casing is formed with a small hopper shaped-opening, through which a 
stoking iron may be passed by clearing away the clinker and other stoking 
purposes ; it is furnished with a door, the position of which is adjust- 
able by a rack or other suitable means, so as to regulate the quantity of 
air admitted in an uniform manner.—Not proceeded with. 

3832. 8. C. Lister, Manningham, “* Boilers.”—Dated 16th December, 1868. 

This consists in ms aking the tubes of different materials, so that with 
equal temperatures the inner tube would expand more than the outer. 
It is preferred to make the inner tube of copper and the outer of iron: 
also, with the same object, the inner or outer pipe is in some cases corru- 
gated. Also to reduce the strain resulting from any unequal expansion 
which may remain, and make the perforated connecting rivets longer 
than heretofore, they may advant: ageously be an inch and a-half or more 
in length, and they are made of copper in place of iron.—Not proceeded 
with. 

3833. J. W. Briervey, Oldham, ‘ Nuts.”——Dated 18th December, 1868. 

This consists in a machine which, by the simple movement to and fro 
of a headstock upon a slide or bed, shapes, flattens, and cuts off the nuts 
from a heated bar, and delivers them sufficiently hot for the workman to 
finish them with a few strokes of the hammer on a “ swage” of suitable 
form attached to the anvil. The machine consists mainly of three parts, 
viz., a bed or slide, a fixed headstock, and a moving headstock. The 
latter slides to and fro on the bed, and is actuated by means of an eccen- 
tric cam or crank on the main driving shaft, which revolves with a slow 
motion. 

3837. T. R. SauTER and T. Sitvester, West Bromwich, 
Dated 18th December, 1868. 

The inventors fix the axis on which the index finger turns to the back 
of the case, another axis is fixed to the back of the case on which an arm 
or lever turns in a plane parallel to that in which the index finger works. 
On the underside of the bush of the index finger is a slot in the direction 
of a radius from the centre of the bush ; a pin on the end of the arm or 
lever described engages in the slot, and a slight motion in the arm or 
lever causes the pin on its end to act on the bush of the index finger and 
move it through a considerable angle. A , bearing at one end against 
the corrugated or other plate deflected by the pressure, and at its other 
end against the arm or lever, transmits motion from the former to the 
latter. By this arrangement the motion of the said plate is transmitted 
to and largely multiplied in the index finger. In gauges in which the 

ressure deflects a flat tube the inventors fix the axis on which the 
index finger turns on one end of the tube, and then fix the pin which 
engages in the slot in the bush of the index finger on the other end of 
the tube. Or they fix the axis of the index finger to the case of the 
instrument and the pin to ene end of the tube. 

3844. T. a 1s and T. Inciis, War Office, ** Cylinders.”—Dated 17th Decem- 
ber, 

Cy 0 sar or tubes constructed according to this invention are composed 
of at least two tubes drawn the one over the other. The outer tube is 
formed of a close helical coil of wrought iron, steel, or other metal, on 
the inner surface of which is cut a screw thread of quicker pitch than 

at of the coil, and running in the same direction. If two tubes only 
are used the inner one may be either formed of a similar close helical 
metal coil or of a simple tube, a screw thread corresponding to that of 
the other tube being in either case formed on the exterior of the tube. 
The two tubes thus prepared are screwed together, care being taken, if 
the inner tube be a coiled one, that the coils of the outer and inner tubes 
shall break joint.—Not proceeded with. 

3869. M. 8S. Maynarp and R. Grime, Preston, “‘ Motive-power engines.” — 
Dated 19th December, 1868. 

This consists in combining the actions of two governors, one of which 
becomes stationary only at the required speed, but continually changes 
its position so long as that speed is deviated from, and is therefore com- 
monly called an isochronal governor, and the other takes a definite posi- 
tion corresponding to and depending on the rate of speed, a type of 
which is to be found in the odie 1 governor. One arrangement of 
parts for carrying on the invention consists of a lever hereafter described 
as the ‘‘ combination lever,” one part of which is attached to or other- 
wise connected with the throttle or other valve or starting gear; a second 
part of the lever is similarly connected with the first-named, or isochronal 
governor; and the third part of the lever is also similarly connected with 
the last-named, or ordinary ball governor. By this means the throttle or 
other valve or starting gear partakes of the joint — of both these 

vernors, thereby securing a better governing action. second 
ate consists of a weight placed upon a horizontal lever attached to to the 
rocking shaft connected with the ordinary governor, this weight ans 
made to slide or change its position upon the horizontal lever the 
action of the isochronal governor, thus assisting the balls of the A 4 
ball governor to rise or fall, and so move the throttle or other valve or 
starting gear as may be required. 


Class 2,—-TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 


** Steam gauges.” — 





chinery and Fittings, Sailing Vessels, , Carriages, Carts, 
Harness, &c. 
3816. T. Witson, Birmingham, ‘ By "Dated 15th December, 1868. 
It is best to describe this — = connection with railway cat- 
riages. On each end of the the inventor fixes a metallic or other 
pen into which bers the ends respectively of the 
running along the eo the ends of tubes 
| opening nto the tacks of the chambers front of the chamber are 
two openings ; one of Caotpentings & dams te 2 ates ee. eS 
other opening a flexible coupling cient length to ex- 


tend from carriage to carriage. To the free end of this tube a metallic or 
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taining asp! 
spindle of the valve is situated in the axis of the tubular coupling plug, 
and ects a short distance from its end. When the projecting valve 
spindle is not pressed upon the valve in the tubular coupling plug is 
closed by its spring.—Not proceeded with. 
$825. A. Hottincwortn, Hereford-road, ** Carriages.”—Dated 16th Decem- 
ber, 1868, 

This consists of making the body of the cz of wickerwork or 
other suitable light material, and of attaching thereto a hood of leather 
or other similar material, with a movable driving-box anddickey. When 
used as a park phwton the hood is folded back on dither side, and the 
diekey placed behind, wit driving irons in the front. When used as a 
brougham the hood is raised, doors are fitted in, and the dickey is 
removed to the front to form a driving-box for the coachman.—Not pro- 
ceeded with. 

3325. T. C. Fipier, Ventnor, “ Railways.”—Dated 16th December, 1868. 

Each pair of wheels is mounted on a separate frame pr truck, except in 
cases where it is expedient to mount two or more pairy in any one truck, 
and any number of such trucks, not less than three, afte connected toge- 
ther to form one articulated frame. One such artiqulated frame may 
form the frame of a locomotive or traction engine or engines, ef an 
engine and tender, of an engine and carriage or carriages, of a carriage 
or carriages, or of any wagon or wagons. For the yrpose of coupling 
two or more pairs of wheels, or for the poreeee of }preventing vertical 
oscillations, or for the purpose of diminishing the lodd on each pair of 
wheels, two or more pairs of wheels may be mounted in any of the 
trucks, and when thisis done all the wheelsin one truck, except one pair, 
may be without flanges. 

3827. R. Wappensrein and R. Ray,, Manchester, ** Che 
ductors, &e.”—Dated 1éth December, 1868. 

For omnibuses the inventors employ for each journey or stage of 
the journey a double meter for the inside and another double meter for 
the out8ide, one division of each meter being used for indicating the 
entrance, and the other the departure of the passengers, and in one or 
more conspicuous positions they place dials and fingers to be used as 
checks or tell-tales. Each division of the meter is worked by a catch- 
lever put in motion by the hand or foot of the neat when a passen- 


other tubular "vate plugis fixed, the plug con’ ring valve. The 





king omnibus con- 


ger enters and leaves the omnibus, each movement ¢ausing a bell to be 
struck and the indicating finger moved one division ofjthe dial.—Not pro- 
ceeded with. i 

3856. E. 8. Grirrirus, Sheerness, ** Anchors.”—Dated 18th Deceiber, 1868. 

A pennant is employed, one end being attached to a shackle on the 
anchor and the other end attached by a loose shackle to the cable. When 
the anchor is weighted the pennant passes with the cable through the 
hawse pipe ; the pennant is then released from the cable and attached to 
a rope, by which it is drawn back out of the hawse pipe; by then haul- 
ing on this rope the anchor is raised up to a davit, which has a block over 
which the rope passes; the anchor can then be stowed inboard. The 
peanent may have a long link about its middle for use if the anchor 

ouls. The anchor may be suspended by a slip stopper. 
3837. E. T. Hucues, Chancery-lane, ** Vessels.”—A communication.—Dated 
18th December, 1868. 

This consists in arranging cylindrical or other suitably-shaped bodies 
beneath and partially above the water line of such vessels, and either at 
the bow, stern, or other desirable position.—Not proceeded with. 

3841. W. Manners, Nottingham, ‘ Signals.”—Dated 17th December, 1868. 

The inventor employs a pulley in form somewhat resembling a dolly 
peg, which is placed in a flanged socket and is let through the top of a 
rai af carriage into each compartment as required. A rope, chain, or 
equivalent contrivance may pass through the signal pulley to the 
engine driver, to the guard, or to the engine driver only, and be attached 
to a bell or other alarm signal. These signal pulleys are fitted on a shaft 
which passes through a socket placed in or near the top of the carriage. — 
Not proceeded with. 





Class 3,—FABRICS. 

Lacluding Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &e. 

3803. C. Marner, Salford, * Cleaning cotton." —A communication.—Dated 

15th December, 1868. 

This consists in the application of a stationary plate or bar between 
the ordinary fine toothed cylinder and the revolving fluted guard. The 
edge of this plate or bar is sharp, or nearly sharp, and the seeds or other 
impurities are held against the stationary plate or bar, while the revolving 
fluted guard strikes them off the fine toothed cylinder. When the seeds 
or other impurities are free from fibres they drop out of the machine, and 
the fibres are removed from the fine toothed cylinder by a revolving 
brush in the usual manner. 

808. W. Bywater, Holbeck, ‘* Manufacture of felt.”—Duted 15th December, 

868. 

This consists in the application of two instead of one eccentric shaft as 
heretofore used, both shafts working uniformly together, so as to pro- 
duce like endway motions to these rollers, by which a more uniform or 
even felting will be obtained, with less wear and tear to the machinery 
employed. It relates, Secondly, to a method of syphoning out the water 
of condensation from the steam-heated rollers in such hardening machines, 
For this purpose the inventor introduces at one end of the copper steam- 
heated rollers a hollow tube, open on one side, into which opening he 
inserts a thin plate of copper the length of the tube, for the purpose of 
dividing into two channels, so as to operate whichever way the roller 
revolves ; the plate being fastened to the inside of the periphery of the 
steam-heated roller, conducts out the water therefrom through a tube in 
the axle of such roller so soon as motion is given thereto. 

3813. M. Brown-Westueab, and R. Sira, Manchester, “Bobbins.” 

5th December, 1868. 

Upon one end of the bobbin or spool is a disc of cardboard or thick 
paper, through which a pin passes, and is driven into the filled up centre 
of the bobbin or spool, it being made up solid for that purpose ; but the 
pin is not sufficiently driven in for the head to bind upon the disc, so as 
to prevent it from turning. The end of the thread or twine is passed 
through a perforation in the disc. When, therefore, a length is drawn off 
for use, the disc is caused to revolve, but as it requires some degree of 
force to cause that motion it acts as a drag, and tends to prevent the 
thread or twine from unwinding beyond the required length. In a modi- 
fication of the previous arrangement a portion only of the dise is used, 
and formed of metal. It is confined to the bobbin by the pin, as before 
described, and is in like manner provided with a perforation through 
which the end of the thread or twine passes. 

3820. W. Corros, Loughborough, awl E. Arrensoroveu, Nottinghai, 

** Fabrics.”—Dated 16th December, 1868. 

The improvements relate to that class of machinery for the manufacture 
of looped fabrics in which the needles point in a vertical direction, or nearly 
80, from their leads upwards, and the work produced passes away at or 
near a horizontal direction. The needle bar is actuated by suitable cam 
movements, to give the needles a movement to and fro of the presser, as 
well as vertically for knocking off, whilst the sinkers are independent, 
and supported to move horizontally in suitable guides formed for them, 
for the sinking and drawing of the loops, and in which both narrowing 
and widening, commonly called fashioning, may be effected to the fabric 
during its manufacture by the aid of extra instruments. 

3834. 8. C. Lister, Manningham, ‘‘Wool.”—Dated 16th December, 1868. 
This consists in adapting ana using, in treating such fibres, the inter- 

secting screw gill, in which the gill teeth strike into the fibre in opposite 

directions, and subsequently carding or combing the fibre. 

3855. J. Hopason, Bradford, H. Borromiey, Low Moor, and FE. Cockrort, 

Bradford, ‘* Weaving.—Dated 18th December, 1868. 

The improvements relate to means by which rotary motion may be 
given to rotary shuttle boxes, containing series of shuttle chambers in 
the order desired, with capability for missing or “ skipping ” one or more 
of the shuttle chambers in the selections of the dealin to be brought 
into use. For this purpose there are clawker rods, to act one on each side 
of a stud or peg wheal affixed on the end of the series of shuttle boxes 
or chambers, to cause them to make partial rotation in either direction, 
and each of these clawker rods is connected to one end of a separate 
lever, the other end of which is connected to a separate rod, extending 
by preference upwards ; and these rods have formed on each of them a 
notch or projection adapted to be caught, so as to raise these rods by one 
end of a lifting lever, actuated by tappet or otherwise, in order to be 
lifted when they are brought into contact with it during its rising motion. 


Class 4.—AGRICULTURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3830. T. AveLInG, Rochester, ‘* Steam cultivation.” 
1868. 
The inventor proposes to construct the engines in pairs, or as counter- 
ports the one of the other, so far as respects the driving gear, so that the 
wo engines, when placed opposite to each other in the field, will both 
drive as well as draw from the land side. 
Class 5.—BUILDING. 
Ineluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 
8329. J. Worrast, Manchester, and J. Kersuaw, Wadsworth, “ Stoves.”—~ 
Dinted 16th December, 1868. 
The ftiventors fit both 
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Dated 16th December, 


storeys with a railway to receive ory, ¢ 
tapping waachine provided with flanged wheels to run thereon. In the 








frame or carriage of machine 

of a length almost sufficient to e: across the stoye from one side to 
the other. One end of the cloth or other fabric to be introduced into the 
stove is led over card roller, and by its rotation the cloth is lowered 
down for a certain d ce between the transyerse bars or rollers, which 
are intended to keep it suspended in the form of loose laps. The 
machine commences its operation at the far end of the stove, or the 
opposite end to that which it enters, and retreats step by step as it lays 
the cloth over the transverse bars or rollers. 

3839. A. Perry, Dartford, *‘ WW indows.”—Dated 17th December, 1868. 

This consists in placing artificial light with reflectors on the exterior of 
the building, so as to produce a more brilliant light outside the window 
than on the inside of it, whereby the designs and colours will be 
effectually illuminated, and will be seen from the interior of the building. 
—WNot proceeded with. 

3865. J. Perere and W. T. Cueeruam, Lancaster, “* Warming apartments.” 
—Dated 18th December, 1868. 

This consists in the use of steam at atmospheric pressure, or sub- 
stantially so, for heating and evaporating purposes. The inventors 
employ a boiler which is fed with water by an adjacent vessel, the com- 
munication between the two being always open, and the water level being 
the same in the said boiler and vessel; and to maintain this condition the 
inventors use an outlet of sufficient area to allow the passage of the steam 
as it is generated, and it may flow through pipes or other ordinary 
apparatus used for heating purposes.—Not proceeded with. 

3868. J. Brrerey, Blackburn, ‘* Ventilation.”—Dated 19th December, 1868. 

An earthenware (or other material) vessel of cylindrical or other form, 
having two branch arms thereto, the one connected with the drain, as 
usual, and the other above the highest water-line in the trap, is connected 
with a stain pipe, or pipe specially arranged and employed for conducting 
the noxious gases to a safe point of discha: It is preferred to have a 
pipe specially arranged for the purpose of discharging the gases, and 
provided with a receptacle for charcoal or other deodorant, through 
which the gases pass on their way to the point of discharge. The lid or 
cover of the trap is provided with a pipe of such length as at once ensures 
the proper degree of immersion, it being no longer dependent on the care 
of the workman. All that is required is, on the trap being fixed, the 
insertion of the end of the sink or other pipe in the pipe attached to the 
lid of the trap, which pipe is conical or bell-mouthed, to facilitate 
the introduction of sink pipe into same.— Not proceeded with. 


tnd mount transversely a card roller 






Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
3807. R. S. Garpen, Piccadilly, “ Cartridge pouch,”—Dated 15th December, 

1868. 

This consists in adapting and fitting loosely in the interior of a cartridge 
p uch or box two rows of cells or receptacles for the cartridges, capable of 
cing readily moved in and out of the pouch or box, and made of metal or 
other suitable material, one row being over the other, and is so attached 
to the other at each end by a connecting piece or pieces of metal or other 
suitable material that when the cartridges in the top row have been used 
the lower row of cells or receptacles filled with cartridges can be readily 

moved up into its place.—Not procveded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3802. J. H. Brown, Romeey, “ Helmets, hats, &e.”—Dated 15th December, 

1868. 

The inventor uses the cuttings, fleshings, and shavings obtained during 
the manufacture of leather from the skins of the calf, sheep, buck, doe, 
goat, and kid. These cuttings, fleshings, and shavings having been first 
thoroughly picked over to free them from dirt and other impurities, and 
from any pieces of what is termed the grain side of the skin, are well 
washed in a weak solution of soda or other suitable lixivium, and havin 
been mixed together in proportions which are regulated as required, po | 
with reference to the desired application, are next reduced to a filamentous 
fibrous pulp by suitable machinery (that used for the production of paper 
pulp being preferred), warm or cold water, according to the temperature 
of the weather, being used therewith. When the pulp has been reduced 
to about the consistency of thet used in the manufacture of strong writing 
paper it is passed through a machine called a “ knotter,” or through a 
sieve or other suitable contrivance to free it from all knots and unreduced 
particles. During the latter process, to every 100 lb. of the materials above 
mentioned, one and a-half pounds of sulphuric acid diluted in two gallons 
of water is added, and when well incorporated five pounds of dry animal 
size reduced to a fluid in two gallons dean water, and five pounds of 
aluin dissolved in two gallons of water are added. When these ingredients 
are well mingled with the pulp the whole mass is then in a fit condition 
for the production of the required articles.—Not proceeded with. 

3805. H. WituiamMson, Denton, ** Hats.”—Dated 15th December, 1868. 

This consists in dispensing with stitching the silk, cotton, or other 
lining together before placing it in the crown of hats, and performing the 
lining of such hats with any suitable fabric by coating one surface of such 
fabric with any substance which would become soft and adhesive and yet 
not be injured by means of heat applied to it, so that such fabric may be 
cut into pieces to suit the shape of the crown, and be caused to adhere to 
the inside of the crown by means of heat and pressure applied by the 
ordinary india-rubber bag used in the hydraulic machine for pressing hats, 
thus lining such hats tojthe exact shape of the crown without any stitch- 
ing being required. 

3809. J. W. Cuitcot, Portsea, ** Stays.”-—Dated 1bth December, 1868. 

This consists in the employment of metal eyelets inserted in the seams 
or bones, or in both, whereby the seams and bones are materially 
strengthened and the stitenes are prevented from breaking away.—WNot 
proceeded with. 

3810. C. A. B. Pocock, Durham, ‘* Bedsteads.”—Dated 15th December, 1868, 

The frame of the bedstead is formed of tubes, by which means great 
strength is obtained, together with lightness. Across the frame is 
stretched a piece of canvas or like material, which is laced to the sides of 
the frame, the lacings being passed around the tubes, and, by reason of 
the tubes being round, or it may be oval, in section, the lacings will not 
chafe or cut through. To the side tubes of the tubular frame suitable legs 
are attached by means of bolts or rivets upon which the legs can turn, so 
that when the bedstead is out of use the legs may be turned down to lie 
in the same plane as the oblong tubular frame. The legs are made to fold 
up inside the frame, and towards the ends; when the bedstead is required 
for use the legs are turned out from the frame. When they have been 
turned through somewhat more than a quarter circle, a pin or stop pro- 
jecting out from each leg comes against the underside of the tubes 
which form the sides of the frame, and the legs are thus stopped from 
turning further. A head rail may be similarly jointed to one end of the 
frame, so that it may cither be caused to lie in a plane parallel with the 
frame or to stand up from it nearly at right angles, it being, for this 
purpose, turned round through somewhat mure than a quarter circle.— 
Not proceeded with. 

3814. T. Frazer and W. Noar, Bayswater, “ Mattresses."—Dated 15th 
December, 1868. 

The chief object of this invention is to provide for the adjustment of 
the upper surface of spring mattresses, so as to set the head of the 
mattress higher than the foot. For this purpose the mattress is made 
with a base and an upper frame, which are connected together by the 
springs; and applied to the ends of the frames are fastenings—straps and 
buckles, or their equivalent—for drawing the frames together, so that the 
foot of the mattress may be depressed and the head elevated at pleasure. 
3821. W. N. Nicnotson, Newark-upon-Trent, ‘* Mangle.” — Dated 16th 

December, 1563. 

This consists of two rollers of small diameter geared together with 
toothed wheels, having a winch handle to actuate the same direct without 
any intermediate wheels.—Not proceeded with. 
3852. E. T. Hucues, Chancery-lane, “* Urns.” 

18th December, 1868. 

This relates to a patent dated 28th November, 1867, No. 3370. In an 
urn, in which the tea or coffee is drawn through a cock or faucet, it ib 
now not found necessary to tip the urn; hence fhe communication from 
the water joint out or down is not required.—WNot proceeded with, 


3854. W. F. Tuomas, Cheapside, * Sewing machines.” —Dated 18th December, 
1868. 

This relates to a patent dated 20th June, 1867, No. 1798. In place af 
arranging the aw] so as to enter the leather or other material on the same 
side as that on which the needle enters it, the inventor now causes the 
awl to enter on the opposite side, that is, on the same side as that on 
which the shuttle or equivalent contrivance is situated; or he arranges 
the needle and aw] on the same side material in combination with 
ashuttle on the other side, and he carries them by a slide or by twp 
separate slides, to which a reci ting lateral motion is imparted, so 
that by such motion the awl and needle are consecutively brought over 
one and the same place. 


3838. F. Ropert-THevurer, Chauz-de-Fonds, Switzerland, 
Dated 17th December, 1868, 

The bow of the watch, instead of being as usual fixed to the case, is 
attached to a curved base or plate corresponding to, and fitting over, the 
circumferential curve of the case. Into the bow one end of an arm is let, 
the other end of which is pivoted to the centre of the movement. T 

carries two Rare, by nt wi ‘ pore of 
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A communication.—Dated 


“ Watches.”— 





Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparati Fuel 
and Lighting Materials, of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 


Glass, Pottery, Cement, Paint, Manures, &c. 
3822. W. A. Verrex and J. Cameron, Glasgow, ‘‘ Copper.”—Dated 16th 


December, 1868. 
ists in reducing the persalts of iron which attack and waste 
the fron afterwards used for inducing the precipitation of the copper to 
protosalts, by treati luti with sulphurous acid or 1 
mixtures containing it, such as may be obtajned b bernie, sulphur or 
pyrites or other cahatundes en sulphur. This phuroug acid 
combines with the surplus oxygen of the persalt, and in reducing such 
salt to a protosalt is itself converted into sulphuric acid.—Not proceeded 
with. 
3828. A. R. Crank, Chancery-lane, ‘* Qrnamenting metals.”—A communica- 
tion. —Dated 16th December, 1808. ’ 

The inventor takes any article in bronze, copper, aluminium bronze, or 
other metal, or alloy of a different colour, to gold or silver, and paints on 
the surface, in gouache colour, any kind of ornamental design, flowers, or 
figures, after previously cleaning the surface. This being done, the 
different parts of the surface not occupied by the design are next covered 
with a varnish, such as used in aquafortis engraving, and the article is 
then placed in a bath of acetic acid at 12 deg. B in com] ti 
with the positive pole of a battery. The salt of lead of which the gouache 
colour is composed then dissolves, and the metal of which the article is 
composed is attacked. When the depth of the channels thus formed is 
considered sufficient, the article, after having been raised, is placed in a 
weak bath of cyanide of silver or gold connection with a battery. 
After the precious metal has become deposited in sufficient quantity, the 
operation is discontinued, and the yarnish removed, after which the 
article is polished by hand, so as to remove any excess of the metal in- 
laid, and make both surfaces perfectly level and smooth. The article is 
then bronzed, dark colours being chosen, in order to better bring out the 
gold or silver design. 

3842. G. H. Benson and W. G. VaLentin, Staleybridge, ‘ Iron.”—Dated 
17th December, 1868. 

The inventors have discovered that the required temperature may 
always be maintained if the furnace be heated by a combination of highly- 
heated combustible gases, and a blast of heated air introduced and main- 
tained therein under pressure, so as to prevent the ingress of the external 
air through any of the doors, cracks, crevices, or other openings in the 
furnace, and which air would lower the temperature of the furnace and 
cause the molten iron to thicken, and their invention accordingly consists 
in heating the furnace as above indicated.—Not proceeded with. 














Class 9.—ELECTRICITY.—None. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
3866. M. BRown-WestHEAD and R, Smitu, Lancaster, ‘‘ Thread.”—Daied 
18th December, 1868. 

The inventors employ, First, a clip or drag, which is capable of 
revolving, and also of traversing the length of the bobbin spool or other 
surface. One method they propose is to employ a bead or eye through 
which the thread or twine is passed twice, and in another arrangement 
they pass the thread or twine once ape a bead or eye, which is drawr 
towards the bobbin, spool, or other surface by an elastic ring or other 
medium. According to another plan, they supply the bobbin, spool, oa 
other surface with a spindle carrying an arm, through which the thread 
or twine passes. This spindle, being held by hand or otherwise when the 
thread or twine is being drawn off the bobbin or other such surface, is 
caused to revolve, while the said arm retains the end.—Not proceeded 
with. 

3811. C. E. Brooman, Fleet-street, “ Diving.”—A communication.—Dated 
15th December, 1868. 

The chief object of this invention is to enable persons engaged under 
water in any form of subaqueous machine or apparatus to hold conversa- 
tion with persons above water. The inventor places a plate or partition 
of metal or other material across or at either end of a speaking tube, one 
end of which communicates with the person above water, and the other 
end with the person below water; or the plate or partition may be a 
fixture to the subaqueous machine or apparatus, or form part of it, or be 
fixed to or form part of an apparatus above water. The object of such 
plate or partition is to prevent the one air in the subaqueous 
machine from escaping, and at the same time to allow the sound to pass 
with only a slight diminution in its force. 

3812. M. Locknart, Douglas, “ Ventilating.”—Dated 15th December, 1868. 

This consists in leading a pipe down the chimney ; this pipe is turned 
up at its lower end where it terminates in a box or series of tubes, or 
holes are formed in a corrugated plate or otherwise, such box, tubes, or 
plate being situated above the stove or elsewhere at the chimney bottom. 
The top of the pipes extends a little above the chimney, and carries a 
horizontal cup fitted with a vane, which always keeps the open end of the 
cup to the wind. A portion of the pipe is free to revolve with the cup, 
and carries a guard, the back of which is always kept to the wind. The 
invention also applies to mine shafts, tunnels, &c. 

3817. J. T. Grice, Birmingham, ‘* Tubes.”—Dated 15th December, 1868. 

This consists in making the sides of the rolls of a zigzag or other figure 
which will accord with the pattern or design to be formed on the tube cr 
rod. For example, if the pattern or design consists of or contajns a series 
of lozenge-shaped divisions, the inventor makes the sides of the rolls of 
a zigzag figure corresponding to one side of the series of the lozenge- 
shaped divisions, and by the operation of the rolls the line produced at 
the junctions of the rolls follows the lozenge-shaped pattern or design in- 
stead of forming a straight line; he varies the shape of the sides of the 
rolls to suit the particular pattern to he produced. The ornamental rolls 
made according to this invention gear into one another at their peripheries, 
the projecting part of the side of one roll engaging with the depressed 
part of the side of the adjacent roll. 


3819. J. MILL, Southampton, “ Heating press plates.”—Dated 16th December, 
1868. 


This consists in employing in connection with the said screw press an 
apparatus of rectangular form, composed of perforated tubes or passages, 
supplied with gas through the medium of a flexible pipe, or otherwise, of 
corresponding suitable dimensions tu the plates to be made hot, which 
are also enclosed within a rim or outer case for the p of concen- 
trating or confining the heat from the lighted jets of gas more effectually 
to the plates placed horizontally in sets immediately above the same, so 
as to admit of the apparatus being readily removed on the plates being 
sufficiently heated for the operation of pressing to be formed in the usual 
manner.— Not proceeded with. 

3826. L. Desens, Charing Cross, ‘‘ Safety lamps.”—Dated 16th December, 
1868. 


This consists in an improvement on the potent grented te the same in- 
ventor, No. 289], dated 19th September, 1868. ne inventor lowers the 
gallery in the interior of the body of the lamp so as to adinit of the whole 
of the mechanism being elosed in by the platform, which in this case is 
raised above the gallery, the object being to prevent any tampering there- 
with, and the more effectually to prevent the miners, in the event of their 
svesnmtally opening the lamp, from re-lighting the same.—Not proceeded 
with. 
3831. F. RyLanp, West Bromwich, ‘‘ Lids.” —Dated 16th December, 1868. 
This consists, First, in making the body and rim out of one piece of 
sheet metal. This is effected by first raising a disc or blank into the 
figure of a shallqw cylindrical cup or dish with a flat or slightly concave 
bottom, and ap lying pressure to the top of the cup or dish, so as to force 
out a flange or ao low ring near the bottom of the said cup or dish. The 
flange or hollow ring being flattened forms the projecting edge of the lid, 
which rests upon the top of the vessel with which the lid is used, the 
unchanged open end of the cup or dish forming the rim which fits in the 
vessel; the bottom of the cup or dish constitutes the top of the lid. The 
invention consists, Secondly, in machinery or apparaths to be employed 
in the manufacture of the lids. The machinery or apparatus co: 
essentially of the following parts :—A die fixed on the bed of a press or 
machine is provided with a de ion proper to receive the bottom of 
the shallow cylindrical cup or dish before referred to, which cup or dish 
is raised by dies and pressure in the ordinary way. A plunger, of asize 
proper to fit accurately the interior of the cup or dish, a and 
motion over the die, and upon the plunger a collar or fing. slides. The 
upper part of the collar works freely but closely upon the plunger, while 
the lower part of the said collar is of somewhat internal diameter. 
There is thereby left, between the lower part of the collar and the pl r, 
an annular space in which the upper part of the cylindrical cup or dish 
can enter. 
2833. G. RircHe, Folkestone, ‘‘ Compositions.”—Dated 16th December, 1868. 
The inventor takes flock which has been redu or und a 
short fibre, but sufficiently long to lay hold of the ; which it is 
to be used, and to leave a ike on raised tpon surface. The fibre 
would thus vary from one part of an inch to one-eighth, 
to the mone fog which it ma: bp spetied. Having 
thus reduced or pi he flock, the inventor ml it with a cemen' 
of india-rubber,’ or otherwise, and wit! without varnish or 
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9885. J. T. Harr, G. Crrreniey, Laneaster, and H. B. Fox, Chester, 

. “ Racks.”— Dated 17th December, . 

This consists in attaching to a hinge, or to any article where a hinge is 
required, a thin piece of metal of a ental form cut as a rack for 
nearly its entire length, one end of which is made fast, and the other end 
wider than the racked portion, and which is guided by a fixed pin work- 
ing in a slot of a piece of an ee arg pentagonal form swivelled near its 
centre, the longest angle of which is a catch for the rack, and which is 
held in position by a s or lever forcing it against the rack until] 
thrown out of gear by the broader portion of the segmental piece, 
which is restored to its working position by a pin striking it down u 
a fixed piece, which also acts as a bearing for the catch-piece, and the 
combination of the whole or part of these for the purpose set forth.— Not 
proceeded with. 

3836. J. THorNILEY and G. Wine, Massachusetts, U.S., “ Files.”—Dated 
17th December, 1868. 

The inventors wash the files in a solution of warm water and concen- 
trated potass until thoroughly cleansed, and then rinse them in warm 
water. They now put one pint of warm soft water into a wooden box, 
into which are put as many files as the water will cover, and then add to 
the above two ounces of borax and two ounces of blue vitriol well pul- 
verised together, to which they add seven ounces of sulphuric acid by 
weight. They now stir up the files, and then add one quarter of an 
ounce of yure wine vinegar, after which the files become red, and when 
the files are stirred gently for a short time they resume their natural 
colour, and the restoring or renewing is completed.—Not proceeded with. 
3837. G. Haprieip, Lancaster, ** Varnish.” —Dated 17th December, 1868. 

The inventor takes about thirty gallons of turpentine, and filters out or 
allows to subside the impurities, and removes the fifteen gallons of turpen- 
tine in excess of a much purer quality. These proportions will of course 
slightly vary according to the quality of the gum used and of the varnish 
required. He also takes varnishes, prepared according to the ordinary 
process, and improves their drying properties by passing through them a 
stream of ozonised air or ozonised oxygen. This he prefers to doina 
solution of them in an excess of turpentine, where the viscosity of the 
varnish will not permit of the use of this process without such dilution. 
3840. W. H. Lennox, Hampstead-road, J. W. Pearman and W. J. Pear- 

MAN, Castle-street, W.C., ‘‘ Printing music.”—Dated 17th December, 
1868, 

The inventors propose to yo a plate of soft metal or alloy, such as 
lead, pewter, or type metal, without the addition of antimony, on which 
the lines required for music are to be engraved or cut, with the spaces 
between them for the impression of the notes. The plate is then to be 
stamped with dies of the various designs necessary to produce on the 
plate the notes and symbols of music printing, with the bars and the 
words of a song all reading the right way, after which a stereotype is to 
be made from the stamped or embossed plate. This stereotype may be 
cemposed of any suitable material or compound, but it is preferred to use 
ebonite, on account of its firmness and the facility with which it may be 
moulded in a plastic form and pressed into the spaces cut in the plate, 
and when the ebonite has become hardened and set the pressure is to be 
removed and the stereotype separated from the plate.—Not proceeded 
with. 
$843. G. H. Beyson and W. 8. VaLentix, Staleybridge, “‘ Manufacture of 

gas.”—Dated 17th December, 1868. 

The inventors employ a close vessel or furnace built of refractory 
material, such as firebricks, ganister, or other suitable material, and 
resting on colurons. It may be built of a round, square, rectangular, or 
other suitable form or shape, and be provided with a hopper or hoppers 
for feeding the fuel. They prefer to make the portion of the furnace or 
gas generator which contains the upper portion of the fuel rectangular 
and oblong. The sides are inclined inwards at their lower part at an 
angle of about 45deg. These slopes or inclined planes are sometimes 
made of iron boxes, which can be kept full of water, and may be con- 
structed either as close or open vessels. 

3849. J.. Pouncy, Dorchester, “‘ Printing pictures.”—Dated 17th December, 
1868. 

The inventor first applies the required monochrome colour all over the 
surface of the material on which the picture is to be produced, and the 
negative is then to be applied to the prepared or now prepared surface, 
when the light hardens the colouring matter, the parts not acted upon by 
light remaining soluble, and are to be dissolved off either by spirit or water, 
or both, according to the nature of the preparation of the paper or surface 
on which the picture is produced. The solution to be adopted for giving 
transparency to the paper or other material used Consists of oil or other 
matter, such as oils, wax, and glycerine, it not being necessary always to 
use all these ingredients. 

3850. C. LizBerMann and C. Gracne, Berlin, “ Colouring.”—Dated 18th 
December, 1868. 

The following is the manner in which it is preferred to proceed for 
preparing the anthrakmon or oxantbracene :—The inventors take one part 
of anthracem, two and a-half parts by weight of bichromate of potassium, 
and from ten to fifteen parts of concentrated acetic acid, and heat these 
substances together in a vessel cither of glass or clay to from 100 deg. to 
120 deg. Cent., till nearly all the bichromate of potassium is dissolved 
and the liquid has acquired a deep green colour. They then recover the 
acetic acid not consumed in the reaction by distillation, and treat the 
residue with water to remove the chromic acetate. From the insoluble 
mass they obtain the anthrakmon in a pure state by distilling the whole 
in a retort of glass or iron. 

3858. J. Eprince and J. MERRELL, Birmingham, 
December, 1868. 

The inventor dispenses with the use of acid or cleaning solutions or 
fiuxes in solution, and they use a dry flux, namely, powdered sal- 
ammoniac. The pins or articles, on leaving the machine in which they are 
made, are simply cleaned in dry sawdust and transferred to the tinning 
pot, where, by the use of salammoniac, the proper adhesion of the tin is 
secured. 

3863. E. P. H. VaucHay, 
—Dated 18th December, 1868. 
= This consists in incorporating with the rough or crude oils produced by 
the distillation of pure rosin a quantity of lime or other oxide of the 
alkaline or alkaline earthy metals, such as potash, soda, and magnesia, 
and then submitting the mixture thus formed to distillation. By this 
treatment the impurities contained in the rough or crude oil remain in 
combination with the lime or other reagent employed, whilst the oils 
distil over one after another, according to their several densities in a 
state of purity. The quantity of lime or other reagent employed in this 
process depends on the degree of impurity of the rough or crude oils 
under treatment, but as a general rule should be about one-tenth part by 
weight of the latter. 
3864. E. Pavy, Paris, and J. Ciark, Manchester, “Treating yarns and 
Sabrics.”—Dated 18th December, 1868. 

This consists in a chemical treatment of fibrous materials, such as jute, 
China grass, and cotton, either in the raw state or when made into yarn 
or cloth, whereby the fibre is deprived of glutinous, resinous, or other 
such matters, and is in a certain degree disintegrated. The inventors take 
the raw material, yarn, or woven fabric, and boil it from ,three to four 
hours in caustic alkali of {the strength of about two and a-half degrees 
Twaddle, after which the material is washed in either hot or cold water. 
They now immerse the material in a weak solution of sulphuric acid, say 
one pint to 100 gallons of water, and allow it to remain for about half an 
hour and then wash with water. After this they boil the material for 
about an hour in soap and water, say twenty pounds of soap to one 
hundred gallons of water, and then repeat the washing in water. They 
then steep the material for about half an hour in a solution of sulphate of 
ammonia of the strength of about five pounds of the sulphate to 
100 gallons of water, again repeat the washing, and when dry the 
materials are ready for bleaching, dyeing, or printing. The following is 
another treatment which they have found to answer. The materials are 
boiled from one to three hours in a mixture of water and muriatic, 
sulphuric, or nitrie acids, in proportions, say, from one to five pints to 
100 gallons of water, or the materials may be immersed from one to 
three hours in the same mixture, the solution being cold; the materials 
are then washed, and may be treated with a weak solution of alkali to get 
rid of the last traces of acid. After washing and drying the materials are 
ready for bleaching, dyeing, or printing. 

— E. Leroy, Paris, “ Obtaining pudlicity.”—Dated 19th December, 


* Pins.”—Dated 18th 


Chancery-lane, “ Rosin oil.”—A communication, 


This consists in placing in juxtaposition to the front and back of a sheet 
of thick paper another sheet of stout paper embellished with various orna- 
ments and designs, and cut out in geometrical or fanciful figures, under 
each of which openings is placed a sheet bearing the advertisements. The 
cut-out sheet on both faces of the intermediate and uncut sheets and 
these latter are kept together, so as to form but a singleand same sheet by 
means of strips of stout paper pasted on three sides of the margin and 
traversed on the fourth side by two screws with studs, screwing on both 
faces of the sheet, so that te introduce the cut-out sheet and the adver- 
tisements and place them in juxtaposition on the intermediate sheet it is 
only necessary to unscrew these two studs. Each sheet thus pre is 
fastened to another similar sheet, so as to form a twin sheet by the aid of 
a double band of linen in which is a strip of stout paper arranged so as to 
form a joint and permit the volume when open to remain perfectly flat. 
Each twin sheet is then sewn by the linen band to the back of the cover 
of the volume or album.—Not proceeded with. 

3870. P. Spence, Manchester, ‘‘ Alum.”—Dated 19th December, 1868. 
This ve to the manufacture of alum from shale, the object 














other ds of alumi In carrying out the first of the inven- 
tion the calcined shale now used in the manufacture of alum, to 
the mode specified under a patent dated 27th November, 1845, No. 10970, 
is taken, but before digesting the shale in sulphuric acid it is ground, or 
otherwise brought into a divided state so that it will pass through a sieve 
iof eight to twelve meshes per lineal inch, taking care, as far as possible, to 
avoid the production of dust. This granulated shale he now p! in 
gos tinea vesse] heated by coils of pipe containing steam of from twenty- 
e to forty pounds pressure, and adds sulphuric acid diluted to about 
1°875 specific gravity, and maintains the heat at from 225deg. to 235 deg. 
. In carrying out the improvement in the manufacture of aluminous 
salts, the shales or indurated clays from the measures, or from other 
sources is taken, and in selecting these it is preferred to obtain those 
which contain a large proportion of alumina, say from twenty-five to 
thirty-five per cent. of alumina, and which at the same time contain only 
a small proportion of iron. These shales or indurated clays are taken in 
their dry and hard condition, not allowing them te be weathered by the 
atmosphere, and they are brought into granulations that will pass through 
a sieve of eight to twelve meshes to the lineal inch; and if much fine dust 
is produced during the grinding, the granulated material is passed over 
fine sieves to remove the dust. The granulated substance is now taken 
and placed in a wooden tank, containing, say, fromtentotweniy tons, and 
covered with water containing seven and a- per cent. of the weight of 
the granulated material of hydrochloric acid of commerce. After the 
whole has stood for two days the solution is run off and the material 
washed with water until it is cleansed from the solution, and after drain- 
ing it is calcined for two or three hours at a low heat of barely visible red- 
ness in the dark, and this substance will now be found ready for the 
extraction of alumina. 





BIRMINGHAM AT WORK. 
(From our own Correspondent.) 

UNDER the shadow of the Rowley Hills, and on the outskirts of 
the scattered town of Oldbury, stand the Brades Works, the 
largest and most famous edge-tool factory in the Midland shires. 
The establishment is carried on in the name of its original founders, 
William Hunt and Sons ; but the actual proprietors now are Messrs. 
F. and G. Atkins and Mr. Charles Rickards, By the courtesy of 
Mr. J. Clark, the general manager, I have been favoured with a 
thorough inspection of the huge establishment in all its varied 
departments, and possibly the notes made in the course of my tour 
may not be without interest to many readers of THE ENGINEER. 

The first department is that in which pig and Swedish bar iron 
is converted into steel. Norwegian and Russian bars are used also 
in this department, though to a much less extent than the Swedish. 
Of the latter, the Danemara, branded L, is the best for fine edge- 
tools, but for coach and carriage springs none surpasses the best 
Staffordshire brands. The reason of this is explained by Mr. 
Clark, who tells me that while the Swedish iron will yield steel of 
the best fibre, and therefore admits of a very fine edge, the Stafford- 
shire will work up with more uniformity of temperature, bend 
regularly from end to end of the spring, and not snap from a jerk. 
At the Brades Works there are six converting furnaces, each large 
enough to contain thirty tons of metal. The bars (usually 12ft. to 
14ft. long) are piled in the furnaces horizontally, each layer 
being covered with charcoal. The furnace-top is sealed with strong 
clay, and the fire is then lighted, a red heat being maintained from 
twelve to fourteen days, according to the quality of the steel 
required. The longer the heat is maistahned the harder is the 
steel. The produce of the furnaces after this operation is known 
as ‘‘blistered steel ;”’ so called from the blisters which arise 
wherever the iron bars have not been properly welded. This 
blistered steel is worked up partly into shear | partly into cast 
steel. 

Shear, or “‘bar” steel, is the blistered steel deprived of its 
crystalline properties by heating, welding, and drawing, by which 
various processes it acquires a tough or laminated character. Three 
or four bars at a time are taken to a furnace with a welding heat, 
and by hammering them under successive hammers they are shaped 
to the size required. Some are made as thin as jin., and used 
principally for spectacle rims. 

Cast or melted steel is made in the following way :—Broken and 
selected parts of blistered steel bars are put into crucibles and 
= in an air furnace, which raises the temperature to a white 
1eat, and when this steel has become melted it is taken out and 
poured into perpendicular iron moulds, similar to those used by the 
Birmingham brass casters. There are forty-eight of these furnaces 
at Brades Works, each holding three crucibles, and as the melting 
process only occupies four hours, three charges of metal are 
made every day. Durham coke is used for melting, and the heat 
obtained is sufficiently intense to melt even gold itself. The cast 
steel when cool isin the shape of ingots, and is rolled into sheets 
or drawn into bars, in a similar way to the manufacture of mer- 
chant iron. The crucibles in which the steel is melted are made 
at the Brades Works of Stourbridge clay. The clay is first crushed 
in a machine, and then tempered to the required consistency by 
treading it with naked feet, after the ancient Egyptian fashion, 
which no recent invention has been able, for this purpose, to super- 
sede. The total produce of steel at the Brades Works is forty tons 
per week, and the quality is so varied that the price ranges from 
as low as 3d. to as high as Is. per pound. A large proportion of 
the cast steel is, as I have just hinted, made into bars. These bars 
are chiefly drawn by ordinary rolls, but some are shaped by means 
of a steam press fitted with dies, and moving perpendicularly at a 
very rapid rate—probably 100 times per minute. By long practice 
the workmen are able so to turn the bar of heated steel before 
each fall of the die as to shape it with mathematical precision, 
either square or octagon, as may be required. Mr. Clark kindly 
had this press set in motion purposely for me to see the operation, 
and the bars produced were if possible truer to the line, and 
clearer on the edges, than those shaped by the more mechanical 
process of rolling. 

The weekly produce of the Brades Works is very considerable. 
It comprises 1500 scythes, 400 digging forks, 2500 spades and 
shovels, 3500 trowels, 150 reaping hooks, 3000 plantation hoes, and 
a proportionate number of adzes, axes, shell boards for ploughs, 
blades or sections for lawn-mowing machines, and the other thou- 
sand and one implements with which these works subserve the 
progress of the peaceful arts “from China to Peru.” Engaged in 
this large and varied production are 500 skilled workmen, whose 
muscular toil is lightened by a labyrinth of giant wheels, rolls, 
hammers, presses, and shears, poeple’ by fifteen steam engines. 
The combined roar and activity of all this thew and sinew of iron 
renders the workshop worthy of Vulcan himself, and places the 
Brades establishment among the foremost scenes of labourin and 
around the ‘‘ hardware village.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

QUARTERLY MEETINGS OF THE IRON TRADE: Little business trans- 
acted at Wolverhampton: Only few sales at Birmingham: The 
cause : Descriptions of iron in demand for the home market— 
Prices: Generally easy: Prices quoted: Why prices are low 
explained—Pies: Moderately well sold : Cheap kinds in demand : 
Best makes not selling so well, and the reason ; Prices slightly in 
favour of buyers—Coat: Poor demand ; Good supply at cheap 
rates—INCREASED WAGES ASKED BY COLLIERY ENGINEERS : The 
result—NoORTH STAFFORDSHIRE QUARTERLY MEETING: No ém- 
provement in trade: The Mines’ Regulation Act—THE FRENCH 
IRON COMPANY IN THE BANKRUPTCY CoURT—SovuTH Srarrorp- 
SHIRE IRON TRADE NOW COMPARED WITH ITS CONDITION THIRTY 
YEARS AGO : Interesting particulars—BOaRD OF TRADE RETURNS : 
Eacouraging increase in --GOVERNMENT INSPECTION OF 
STEAM BOILERS ; Bill brought into Parliamcnt—HARDWARES: A 


THE quarterly meetings of the iron trade of this of 
the logon have een held thie york. ‘The fist "came 
of the mem! a the “Frade was numerous, 


was a fair sprinkling of buyers from a distance, but agents were 
more numerous than cither. It cannot be said that much was 
done, or that the tone of the meeting was particularly charm- 
ing. Negotiations were opened in stapes alike of pig and 
finished iron, which it was intended should be closed on the 
following day in Birmingham. 

When to-day (Thursday) came there was throughout the 
whole of the crowded assembly a manifest desire to do businesg 
where there was reason to conclude that it could be done with 
safety, but the extent of the actual transactions was only small, 
The continuance of financial disasters in the cotton district, toge- 
ther with the anomalous condition of financial affairs in Ameri 
were together looked upon as foreboding a delay in the return o' 
confidence which checked business. Men were indisposed to bu 
beyond immediate requirements. These, at present, are small, 
The investing world is chary of parting with their money for 
undertakings which have a feature of a doubt about them, and there 
is, in consequence, nothing being done likely to create a spirited de- 
mand for iron beyond the operations of railway contractors in those 
portions of the dominions of Russia and of the Federal Govern- 
ment of America where it has been determined that new lines 
shall be laid down. 

Home wants, inasmuch as they are of only little extent, and 
relate more to repairs in respect of the heavy kinds than of new 
work, are being met as they arise. For instance, boiler plates are 
being made here and there, but there are very few new boilers in 
course of construction in this district or in those which usually 
obtain their supplies from the Birmingham district. In ship- 
building plates Pardly anything is being done. Girder plates are, 
in slightly better request, but they are not in the demand usual at 
this period of the year. 

In the lighter descriptions sheets for galvanising, either gy or 
corrugated, are in fair but not average consumption. The thin 
gauges, commencing with those relating to tin-plates, are in much 
less demand than they were a twelvemonth ago, but hoops and 
strips are selling quite as well as at that time. Nail rods are not 
active, excepting now and then upon account of the trade with 
Eastern countries. Smaller rounds and wire gauges are somewhat 
better; but the rounds and squares consumed by the makers of rail- 
way bolts and fastenings cannot be reported brisk. 

Chain sizes are doing more than is usual at a time of general 
depression, owing to the fulness of Welsh houses; but bars, good 
as well as inferior, are changing hands tardily. 

With such a condition of affairs prevailing it was not to be 
expected that prices of finished iron would be particularly strong, 
either in Birmingham or Wolverhampton, nor were they. At the 
same time makers were reluctant to give way beyond recent quo- 
tations, and in a few instances they even refused to again accept 
orders on last terms. Quotations would be firmer but for the 
necessities of men who have recently entered the trade, who, how- 
ever, now find that the improvement promised when they began 
has not been continued, and that therefore their resources are no 
more than equal to the existing strain. If the makers who were 
unelastic in their terms to-day and on Wednesday should be 
able to maintain through the ensuing three weeks the position the 
have taken up, they may then expect to gain their point. Ti 
then, however, the men who have orders to give out will not, if 
they can help it, part with them on terms which shall be higher 
than those which they have recently given. There can be no 
doubt that bars are now being sold in some cases at £6 5s. and a 
discount off for cash, notwithstanding that the “list ” price is £7. 
Amongst the prices quoted were :—Bar iron (B. B. H. and Lord 
Ward's), £7 2s. 6d. ; plate iron, £8 10s. ; hoops, £7 10s. ; bars, £9; 
sheets, £8 10s. ; LA £7 10s.; and T bars, £7 10s. to £8, 
The depression in prices is not alone due to the recent 
increase in the means of production. A glance at the 
assembly to-day in Birmingham showed how powerful an 
influence the Middlesborough firms now exercise upon the state 
of the iron trade in mid-England. Representatives of that new 
district were there ready to sell not only pig-iron, butalso finished 
iron of nearly all the kinds produced here. And the state of things as 
reported at the meeting of the ironmasters of the north, on 
Tuesday, is conclusive of the ability of the new district to continue 
to run the old very hard in nearly all the consuming markets. 

A tolerable amount of business was done in pigs. The cheaper 
kinds experienced a better sale because of the amount of work 
which is being done in the making of rails in this distriet. The 
different cold-blast and other high-class irons went off less freely 
than usual, owing to the slackness of work in the first class tin- 
plate making establishments in this district, where, in consequence 
of the high price of block-tin, and the resolute refusal of —~ + 
customers to give the price which such a rise would alone make 
profitable, work has been reduced in some cases to 25 per cent. of 
*the whole capabilities of the makers. 

Prices of pigs were without much change, owing to the firmness 
of foreign samples by reason of the demand in other districts ; but 
the turn of the market must be quoted in favour of purchasers, 
and in some instances the half-crown was split to their advantage. 

Coal was in abundant supply at low rates ; but was slow of sale. 
The coal trade have met aad discussed an application of the 
colliery engineers for an advance of wages. The application could 
not, however, be entertained, owing to the slackness of the 
demand, which has kept some collieries from sending to market 
more than one-fourth the quantity they are quite able to produce. 
Therefore the appeal was set aside, to be taken up again after 
the Michaelmas quarter. 

The quarterly meeting of the North Staffordshire iron and coal 
masters was held to-~lay (Thursday) afternoon week, at Stoke- 
upon-Trent, Mr. Roden, M.P., in the chair. The state of trade 
was shown to be no better than it has been for some time past, nor 
was there believed to be well-grounded hopes of a speedy improve- 
ment. Under the circumstances prices could not be altered. 

The North Staffordshire masters transact at their quarterly 
meetings the business usually done by the —— masters at 
their preliminary meeting. On this occasion the legislative topics 
discussed were several Acts of Parliament bearing on the trade, 
especially the Mines Regulation Act, upon which ‘Mr. Udall, who 
represented the association at the meeting of the Mining Associa- 
tion of Great Britain, explained the efforts which had been made 
by that body for the purpose of obtaining amendments in the Act 
so as to make it work more equitably and usefully in the interest 
of those employed in mining. Mr. Udall received the thanks of 
the meeting for his services. 

The French Iron Company, near Wellington, came up for their 
order of discharge in the Birmingham Bankruptcy Court on Mon- 
day last. 

Much interest is taken here in the bankruptcy appeal case in 
which Lord Justice Giffard gave judgment last Friday. It arose 
out of a local iron-trade failure, and the parties in the suit were 
Astbury r. Richards. 

It is not often that we have the opportunity of comparing our- 
selves with what we were as an iron-producing district in times 
gone by; but when occasion serves it is both interesting 
instructive to do so. Such a timeas the occurrence of a quarterly 
meeting of the trade—one when it is usual to take stook of our 

ition—is especially suited to such an inquiry. Fortunately, we 

ve the means of looking back a somewhat longer period than ig 





possible, for gst phe Wye ones A leading iron- 

making firms of this of the mn One prietors a 

short time ago Lays has kindly piaced at our f rmtom a list 

of blast furnaces in ion in this district in the year 1839, with 
Z fi 


nog pe se = hed recording many partic iy 4 
rom this we learn that thirty years ago were forty-five 
iron making firms in existenee in South Staffordshire and East 
Worcestershire, having amongst them 126 blast furnaces, of which 
number twenty-four were out and 102 were in blast. The 
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furnaces in this district has increased from forty-five to 
fifty-five during the last thirty years, or 22 per cent.; that 
the total number of furnaces built has increased from 
126 to 174, or 38} per cent.; that the furnaces actually 
in blast have decreased from 102 to 99, or 3 per cent.; 
that the actual make has increased from 340,884 tons to about 
592,020 tons per annum, or -> Bog cent.; and that the arenes 
make per furnace has increased from sixty-four to 115 tons, or near! 
80 percent. The highest make that the list of 1839 records was 98, 
tons, attained at one of Mr. Benjamin Gibbons’ furnaces at Corbyn’s 
Hall. Taking this amount with Somme present make in this dis- 
trict (250 tons), the highest average e has increased 155 per cent. 
The results will be gratifying to all, and are creditable to South Staf- 
fordshire. They show very considerable progress, especially when 
the enormous saving in the consumption of fuel per ton of pig iron 
produced is taken into account. Still South Staffordshire has 
much to learn in the way of increased production per furnace, and 
in the economising of fuel. The waste gases must be completely 
utilised, and the temperature of the blast must be increased from 
just sufficient to melt lead, or about 600 deg. to red heat, or from 
1400 deg. to 1500 deg., which can now be done by the use of Whit- 
well’s brick stoves. Liirman’s closed hearth, so successfull 
adopted in Germany, and mentioned in THE ENGINEER of the 11t 
of June, must be extensively used, and the furnaces must be made 
capable of smelting the Oxfordshire and Northamptonshire ores, 
which are as plentiful as those in the Cleveland hills, whilst they 
contain on the average a larger percentage of iron, and can be 
delivered to the furnaces of the district ost at the same cost 
per ton. An ironmaster of great experience, speaking of the 
matter, said that the ‘“‘ range for economy is still so great in South 
Staffordshire, that there should be nothing whatever to discourage 
the blast furnace proprietor of the district in regard to the future. 
He has only to bring himeelf abreast of the economies achieved in 
other districts, which he can easily accomplish, and the natural 
advantages of his position are so great that he may then safely 
venture to defy competition, let it spring from any quarter what- 
ever, and may confidently anticipate a prosperous future of very 
many years’ duration.” 

The Board of Trade returns for May are of a gratifying and 
encouraging character. There is a considerable increase in the 
exports of almost every branch of the iron trade during that 
moath as compared with May last year; and also during the five 
months ending with May as contrasted with the same period last 
year. The exact figures are :— 


Month of May. Five Months. 
8. 1869, 


Iron. 1868. 1869. 1868. 5 
Pig and puddled.. .. £154,870 .. £189,908 .. £582,725 .. £743 489 
Bar angle, &c. .. .. 198,170 .. 262,789 .. 848,934 .. 1,139,422 
Railroad .. .. «+ 483,346 .. 697,022 .. 1,809,030 .. 2,480,594 
Wire... .. .. eo 30,023 .. 28,610 .. 140,825 .. 160,539 
———- ditto .. 18,902 .. 40,338 .. 50,295 135,566 
Castings ss eo cc Sn oc SEaee es 266,731 .. 295,394 
Hoops, sheets, &c. .. 124,717 .. 210,227 .. 595,946 .. 860,934 
Wrought of all sorts.. 171,403 .. 239,076 .. 828,812 .. 897,430 
Old iron os ee ce SEED ce. Ge vs 116,892 .. 157,427 
Steel, unwrought .. 89,779 .. 107,848 353,123 .. 424,239 


The increase in the exports o' pig iron is spread over Prussia, 
Holland, the United States, and “ other countries.” The increase 
for the five months, amounting to £160,764, was chiefly with the 
United States, and also largely with France and Holland. 

A bill to provide for the periodical inspection of steam boilers 
has been prepared and brought in by Mr. H. B. Sheridan, M.P. 
for Dudley, Mr. Vickers, and Mr. Brady. It proposes that the 
Board of Trade shall have power immediately after the paring of 
the Act, and from time to time, to issue rules and orders by which 
a complete and effective system of registering, inspecting, testing, 
and ascertaining the safety and security of steam boilers in the 
United Kingdom of Great Britain and Ireland shall be established 
and carried into effect. A registrar and inspector-general of steam 
boilers is to be appointed by the Board of e, and their duties 
and powers are to be defined and governed by that body. The 
remuneration of such officers, who are to have the power of 
—— deputy registrars and sub-inspectors, is to be paid out 
of such funds as Parliament shall deem fit. It is nota little gratify- 
ing to remember that in this matter the ironmasters and coal pro- 
prietors of this country have anticipated the Legislature, and 

practically accomplished that which this Act desires to effect. 

he Steam Boviler Inspection and Assurance Companies in the iron- 
making districts have under their care almost every boiler both at 
ironworks and collieries in their respective localities. The result 
has been a very large diminution in the number of accidents which 
occur annually. 

Hardwares are slightly improved, and the prospects of the 
coming quarter are considered a little more favourable. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE TRON TRADE: Hopes entertained that the demand for all 
descriptions of iron will shortly increase: No extensive orders 
received during the week, but a better feeling existing : Prospect of 
the trade attaining a more satisfactory position before many weeks 
have elapsed : No improvement in the home trade: Large clearances 
at the local ports for Russia and the United States : The improve- 
ment in the rail branch steadily progressing: Several buyers 
anxious to make arrangements for further contracts—THE PIG 
IRON TRADE: A lack of anything like animation—THE TIN-PLATE 
TRADE: Only small orders coming to hand—THE STEAM AND 
HOUSE COAL TRADES — QUARTERLY MEETING OF TIN-PLATE 
MAKERS—PUDDLERS’ STRIKE AT TREDEGAR—LAYING THE FOUN- 
DATION STONE OF NEW GASWORKS AT CAERLEIN. 


THE quarterly of ir ters having taken place, hopes 
are now entertained that the demand for descriptions of iron 
will shortly increase, and although the orders received during the 
st week have not been extensive, there is a better feeling exist- 
ing, and a prospect of the trade attaining a more satisfactory posi- 
tion before many weeks have elapsed. ‘The home trade has not 
improved to the extent anticipated, and it is somewhat surprising 
that with the easy state of the money market business continues 
at so low anebb. During the past week several steamers have 
been laden with rails at the local ports for Russia, and large clear- 
ances have been made for the United States, and the improvement 
which set in in the rail branch at the commencement of the year 
is steadily progressing, and there is every prospect of the demand 
still further increasing, as large extensions of the railway system 
are proposed to be carried out in America, Russia, and in several 
ee of the continent of Europe. American and Russian buyers 
save hitherto been extensive purchasers of South Wales rails, and 
there is every prospect of their continuing so, and as the aspect of 
political affairs on the Continent is at t satisfactory, and 
many of the continental makers have orders sufficient to kee 
xpected 
nglish 











them fully employed up to the end of the year, it is e 

that Austria and other countries will shortly be in the 

market for considerable quantities of railway material. Rails, con- 
tinue to be shipped for Peru, and large quantities will be sent to 
that country before the close of the summer season. There are 
several buyers at the present time anxious to make arrangements 
for further contracts, and the great makers generally believe that 
there will be a continuance of orders for rails up to the close of 
the present year. The pig iron trade has slightly improved, but 
there is a lack of anything like animation. 

Tin-plate makers complain of the dulness of trade, the small 
orders coming to hand being chiefly for coke qualities for exporta- 
tion to the American market. 

Steam coal proprietors —— no material improvement in the 

ition of the steam trade, the continuation of light and 
‘avourable winds, for the arrival at and departure of vessels from 
the local ports, not having increased the demand to the extent 





anticipated’ a few weeks ago. There are, however, a few 


complaints heard as to a want of vessels of heavy tonn: and on 
the other hand there is a general complaint on the part of 
proprietors as to the lowness of prices, the competition it 
is ‘said being so keen that there is no margin left for a profit. A’ 
several of the collieries in the district the output has been greatl 
reduced, but notwithstanding this the hands employed are not, i 
numerous instances, working more than halftime. If anythii 
there is a better feeling in the market than was the case a wee 
ago, and hopes are now entertained that the depression which has 
so long existed will gradually give way to something like former 
activity and vigour. The principal clearances are to the French 
ports, mail packet stations, and continental markets. The house 
coal trade is in a somewhat better position, about an average 
uantity being sent to the West of land and Irish houses, but 
the demand is far below the capacity of the collieries in the district. 

The quarterly meeting of tin-plate makers was held at Glou- 
cester on Thursday, Mr. Woodruffe, at the Machen Works, Mon- 
mouthshire, in the chair. The representations made as to the 
present position of the trade was extremely unsatisfactory, the 
relative price of tin-plates, as com with that of the raw mate- 
rial, being lower than hardly ever known before. The exports for 
the first six months of this year are in excess of the corresponding 
period of last year by upwards of 200,000 boxes, but notwith- 
standing this fact, many of the establishments have not been more 
than half employed during the last quarter, which indicates that 
the multiplication of new works has been far too rapid in propor- 
tion to the increase in the demand. It was resolved that as the 
ruling prices for tin-plates are still unremunerative, the meeting 
recommended that the reduction of make shall continue until such 
time as prices improve. 

Tin continues high in price, but it is evident stocks are in- 
creasing, and lower quotations are likely to follow. 

The puddlers at Tredegar have been out on strike since Friday, 
owing to some dispute about paying some debts due to the pro- 
— of the old company’s shop. Some have agreed to pay their 

ebts by instalments, but the bulk of them deny their liability. 

The inquest on the bodies of the men who were killed by the 
late explosion in the Ferndale Colliery is being held at Pontypridd 
by Mr. G. Overton, the coroner for the district. The inquiry 
proceeds but slowly, and as yet no positive proof has been obtained 
as in what aliaealior spot the explosion actually took place; but 
it is the opinion of 
occasioned by a blower. 

The foundation-stone of the new gasworks was laid on Monday 
last by Miss Llewellin, daughter of the ex-mayor of Newport. 
Mr. T. Dyne Steele, C.E., Newport, is the engineer, and there is 
every prospect of the concern turning out a profitable speculation. 

At the Aberdare Police-court > Sooke Mr. Evans, manager 
of the Werfa Colliery was fined £5 and costs for allowing a boy 
under ten years of age to work underground. 

At the request of the Newport Corporation, Captain Tyler, one 
of the inspectors of the Board of Trade, has inspected the wooden 
viaduct of the Great Western Railway over the river Usk at New- 
port, and he recommended certain alterations to be made to ensure 
the safety of the structure. 


omas Jones, the fireman, that it was 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LiverRPooL : Mr. Branley Moore and the Suez Canal—Gas anp 
WATER APPOINTMENT— LANCASHIRE AND YORKSHIRE RAILWAY : 
Huddersfield and Meltham branch—STaTE OF TRADE: Leeds: 
Sheffield : South Yorkshire—THE COTTON TRADE—THE MIDLAND 
RAILWAY AND THE DUKE OF NORFOLK—EMIGRATION FROM THE 
MERSEY — NORTH-EASTERN DISTRICT: Shipbuilding industry : 
River Wear commission—MIDLAND RaILway: Cudworth and 
Barnsley extension—MANCHESTER INSTITUTION OF CIVIL ENGI- 
NEERS: A new railway brake— SouTH YORKSHIRE MINERS— 
THE CLEVELAND IRON TRADE. 3 

IN speaking the other day at Liverpool on the subject of the Suez 

Canal, Mr. J. Bramley Moore mentioned an important fact, viz., 

that at one place within twelve months 40,000 cubic yards of drift 

sand had accumulated, and at another place in the same time 

27,000 cubic yards. 

Mr. W. Barratt, of the gas and water department, Leeds Cor- 
a. has been appointed manager for the Accrington Gas and 

ater Company, at a salary of £200 per annum. 

On Monday passenger traffic was commenced on the Hudders- 
field and Meltham branch of the Lancashire and Yorkshire Rail- 
“~~ The length of the new branch is about four miles. 

e Leeds C ber of Commerce, in reporting upon the iron, 
hine, and engi tool trades of that town and district, ob- 
serves :—‘‘There is a decided improvement in the demand for 
manufactured iron, and some of the makers are very busy. There 
is also a better demand for machinery. The tool trade is better, 
the makers are better employed than for some time past, and it is 
hoped that the trade has seen the worst for some time to come. 

Some of the locomotive manufacturers are busy, having received 

considerable orders, but the improvement can hardly be called 

general. The cut-nail trade is, on the whole, quiet.” A large 
contract for pumping engines for waterworks is reported to have 
been received by a Leeds firm; the name has not transpired. 

The heavier branches of Sheffield trade are still the most active. 
The large houses manufacturing Bessemer steel are stated to have 
recently booked some good orders, and the furnaces are now in full 
operation. For tires, rails, machinery, and other purposes the 
better qualities of this steel are in good demand. @ armour- 

late mills are well employed, and so are the puddling furnaces. 
ere is increased activity in the forges and also in the boiler- 
plate department. The inquiry for axles and other descriptions 
of railway matériel shows no abatement; there is also some amount 
of activity in the an implement department. 

The South Yorkshire ironworks are fully employed in nearly all 
branches, no falling-off being experienced in the trade done 
in rails, as well as in other descriptions of manufactured iron. 
There is scarce so much, however, doing in Bessemer steel roils. 
This is attributed to some usually important customers holdin; 
back until February, when it is understood that the royalty wi 
be reduced to 2s. 6d. a ton, which will make a material difference 
in the price. A moderately good business in steam coal is — 
done to Hull and Grimsby, but the tonnage forwarded to the nort 
of Europe has thus far not reached the average. Rather more 
engine fuel is being sent into Lancashire. Coke continues in good 
request, the works in Lincolnshire, where are several furnaces in 
blast, taking a good deal. 

Meetings on the state of the cotton trade have been held 
at Burnley and Rochdale. It was urged that increased attention 
os ~ given to the cotton-producing resources of India, Queens- 

and, &c. ‘ 

Messrs. Mitchell and Co. are now building seven iron vessels 
under Lloyd’s survey ; the highest burthen of any one vessel is 
1300 tons, and the lowest 450 tons. Messrs. A. Leslie and Co. are 
building five iron vessels ; the burthen of the largest is 1950 tons, 
and that of the smallest 190 tons. Messrs. Palmer are building 
two vessels of 794 each, besides two ships for the royal navy. 
Messrs. T. and W. Smith have three vessels on hand ; the burthen 
of the largest is 1400 tons, and that of the lowest 870 tons. Messrs. 
Redhead and Softly are building two vessels ; Messrs. Schlesinger 
and Co., one ; and Messrs. Richardson and Co., four. The highest 
burthen of any of these vessels is 1406 tons ; and the lowest, fourteen 
tons. In all, eighty-nine vessels are now in course of construction 
in the Sunderland shipbuilding yards, forty-four being sold and 
forty-five unsold. Of the eighty-nine vessels building, fifty-six are 
of wood, seven wood and iron, and twenty-six iron. The prefer- 

ce _— by buyers to iron over wooden ships is shown by the 

at only eighteen out of the fifty-six wooden ships are sold, 
while five of the combination, and twenty-one of the twenty-six 








iron vessels have been disposed of. The largest vessels which are 
being built are two iron ships of 1495 tons each. Of the latter, 
one is being built by Messrs. Oswald and Co., and the other by 
Messrs. Pile and Co. Of the twenty-six iron ae ~nine are 
screw steamers ; eight of these are on the stocks in Mr. Laing’s 
yard, and one in that of Messrs. W. Pile and Co. At the last 
meeting of the River Wear Commissioners, the chairman brought 
fo a scheme for a new quay line, which would contract the 
r portions of the river and increase the scour ; the chairman 
to combine with his project a system of dredging, with a 
iew to increased and more uniform depth. : 
The Manchester Institution of Civil Engineers has been discuss- 
ing a new railway brake invented by Messrs. Cockshoot and 
Wetherell, of Manchester. The mechanical ent of the 
brake was thus described: In S. — fo 2 Seohe od 
carriage is keyed a spur pinion, which gears into a a 
a bar cotentiing con end to end of the —- The rack bar and 
the pinions are suppo: by bearings p’ upon the axle, and 
they are arranged so as to allow the axles freely to rotate when the 
train is in motion. The rack bar is held against the pinion by 
springs which allow a slight yielding between the two when 
suddenly geared, and which are intended to prevent breakage. The 
brake action is continuous from carriage to carriage in a train, each 
brake-bar abutting against and pressing upon the end of that 
next before it, and all the brakes are brought into action upon the 
wheels without the necessity of coupling up or the slightest trouble 
of adjustment when m ing a train. The carriages may be 
run either end first, and may be attached or det 
with the same facility as oe without brakes. When a por- 
tion of a train becomes detached from the other part which is in 
connection with the engine, the arrangement does not fail merely 
for want of some person “to put the brake on.” The instant any 
portion of a train becomes detached the lever, previously held in 
a vertical position by a clip spring, is loosened and allowed to drop, 
and it is then kept down by a sliding weight. the descent 
of this lever a short heel-piece at the fulcrum end falls directly 
over the projecting end of the rack-bar, ually pus it into 
gear with the pinions on the axles, and thus putting the brake on 
to the detached portion of the train; at the same time a 
action puts the brakes on to the wheels of the other moving por- 
tion of the train. Poa 

The Midland Railway Company’s extension line from Cudworth 
to Barnsley is now open for goods traffic, and will shortly be 
opened for nger traffic. : : 

The number of miners “out” in South Yorkshire has been in- 
creasing of late. There are now eight collieries in the district in 
which the men are totally out of work. 

The Cleveland pig iron trade continues active. All the blast 
yo yp are fully 1. ye and pe demand = i — 
coke is ve t+; the quantity of pig iron produ is greater 
than it pe J Conn. the aie A hand for rails continue con- 
siderable ; the foundries have a e amount of work on hand, and 
iron shipbuilding industry is still in a brisk and satisfactory con- 
dition, 















PRICES CURRENT OF METALS AND OILS. 
869 1868. 




































1 3 
Coprer—British—cakeandtile} £5.d £854) £ad.£8 da 
T tON .ececee oe . 3.0 0.. 74 0 0) 76 0 0.. 78 0 0 
Best selected ...+seee+--+ =, 75 0 0.. 76 0 0/80 0 0.. 82 0 0 
Sheet secersceceeoveveveee | 78 0 0.79 0 0/81 0 0, 88 0 0 
Bottoms cescccesecscceces -| 81 0 0.. 0 0 0) 85 O 0.. 8 0 0 
Australian, per ton |76 0 0.. 78 © 0} 7810 0.. 82 0 0 
Spanish Cake ... 72 0 0.. 0 0 0| 76 0 0.77 0 0 
Chili Bars........+ 68 0 0.. 6810 0|73 0 0.. 74 0 OU 
Do. refined ingot eo| 72 0 0.. 78 0 0/75 0 0.. 7% 0 0 
Yettow Merat, per lb. ...... 0 0 6 O O07}) 0 0 0 7% 
Iron, pig in Scotland, ton ....| 2 10 104 cash 212 6 cash 
Bar, Welsh, in London......| 612 6.. 615 0} 6 5 0.. 610 0 
Wales ..ccce |} 600. 65 0 510 0.. 515 0 
Staffordshire 7 5 0.. 7 7 6) 750. 00 0 
Rail, in Wales.......... cooe| 6 2 6. 6 5 O} 510 0.4. 6 0 O 
Sheets, singlein London ..; 9 5 0.. 00 0) 95 0.. 000 
Hoops, oof 85 6. 8761850. 8668 
Nail oi 7 & 0... T1B 6] FT & Oe 0 O @ 
Swedish.....ccc-secccccseee| 915 0.6.10 5 0)9 17 6.10 5 O 
Leap, Pig, Foreign, perton ..| 1810 0.. 0 0 0|18 5 0...18 7 6 
English, W.B. ....++.+.. eooe| 20 7 6.. 2010 0121 5 0. 0 0 DO 
Other brands ...sccccece--oe| 19 0 0..19 5 0/19 0 0.. 1910 0 
Sheet, milled ...ccc.cccccee| 20 0 0.. 20 2 6520 00... 000 
Shot, patent..cecccces--oeee 22 5 0.. 2210 0} 2210 0.. 2215 0 
or minium eoee| 20 5 0.. 2010 0/2015 0. 000 
be A 26 0 0.. 28 0 0/27 0 0.. 29 0 0 
ground in oil . 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. . 2400.00 0/200. 000 
QUICKSILVER, per bot. ........| 617 0.. 618 0] 617 0.. 0 0 0 
Spe.ter, Sil , per ton ....| 2015 0.. 2017 6/20 0 0.. 20 5 0 
MRM BW asec cecccceesc 2012 6.. 2015 0/20 0 0..20 2 6 
Zinc, ditto sheetooeessseeeee 2410 0.. 25 0 0] 2510 0.. 26 0 0 
Sree, Swedish faggot ..... 000.000/0060. 000 
CL .o-+evcece 15 0 0.. 0 0 0/1415 0..15 0 0 
Tin, ion per cwt. 613 0.. 00 0) 440. 000 
Straits, fine—cash 610 0.. 0 0 0} 411 0.. 41110 
For arrival .. 6 5 0.. 0 0 0} 43110.. 0 00 
English blocks . 6 3 0.4. 0 0 0) 415 0.. 416 0 
ev ccccccecoccccccccs 6 4 0.. 0 0 0] 416 0.. 417 0 
Refined, in block: 611 0.. 0 0 0} 417 0.. 418 0 
TinpLatTes, per bx of 225 sheets 
IC COKC wccccccccc-cccccsece| 1 3 Gee 1 5 0} +t ts 3 Se 
. 296 t3 O03 F Os 2 OO 
110 0.. 111 0} 170.180 
116 0. 117 0} 113 0. 114 6 
017 6.. 0 0 0} 018 0.. 018 6 
rts 014 3.. 016 9) O14 6... O17 9 
O1xs, per tun, Seal, pale ......| 39 0 0.. 0 0 0/36 0 0. 0 0 6 
DMR ssavecsesesecoes 1 SA 0 6.98 6.610 2 Ba. 4 OS 
Sperm, body sulbboseeacenen 92 0 0.. 0 0 0/95 0 0. 0 0 9 
hale, South Sea, pale......| 40 0 0.. 0 0 0/35 0 0.. 36 0 9 
Yellow cscccccscees eves 9 0 0.. UV 0 034 0 0. 0 0 9 
Brown see. 37 0 0.. 0 0 0/33 0 0. 0 0 9 
E.I. Fish ... 32 0 0. 0 0 0/34 0 0. 0 0 9 
Olive, Gallipoli 53 0 0.. 0 0 0/68 0 0.. 0 0 yg 
Spanish ..... 51 0 0.. 52 0 0| 63 0 0. 65 0 g 
Palm cece «| 41 0 0.. 4110 0 3910 0.. 40 VU y 
Linseed .....0.0++e eercece eo| 3115 0.. 0 0 0) 32 0 O.. 82 5 6g 
— English pale ....| 4110 0.. 0 0 0;385 0 @.. 0 0 9 
WOW coscsccocsccee coee| 3910 0.. 0 0 0/33 5 0. 0 0 g 
42 0 0.. 4210 0, 36 0 0,.. 37 0 9 
40 0 0.. 0 0 0/3310 0.. 34 0 g 
72 0 0 75 0 0| 65 0 0.. 67 0 @ 
35 0 0.. 0 0 0/87 0 0. 0 0 g 
PRICES CURRENT OF TIMBER. 


1869. | 1868. | 1869. | 
Per load £2a2 4s. £ 8 | Per lond— 4824864 n4 6 
Teak ....+....+4+++10 10 12 10 | 11-10 18 10 | Yel. pine, per reduced ©. 
Quebec, red pine .. 15 415| 3 5 415 | Canada, Ist quality 16 1019 ¢|17 01810 
ellow pine .. 3 5 410 213 4 5) do. .. 12 013 0) 11 10 12160 
8t. John’s N.B.. yel O 0 U 0} O © O 0) Archangel, yell 10 1° 13:10} 11 0.12 0 
hite.. 510 6 O| 5 5 510| St, Petersburg, yei. 10 15 12 10| 1» 019 0 
5 417| 4 5 5 0 Finland ....--.... 610 710) 7-0 8 0 
4 5 510| 335 5 5|| Memel............ 000 000 
0 0 0 0] © O O O|| Gothenburg, yl. .. 8 0 915) 8 0 930 
0 510/408 9 f 710 810, 8 0» 0 
10 4 0| 3 0 310] Gefle, yellow ...... 9 01010] 9 01010 
Wo 310/30 48 vesecese 81010 0| 9 01010 
i © ¥ 38] Christiana, per C. 
3310/9 5 91) Iaon. by By 8} 20 10 18 3 o0e¢o0 
8 $8] & 8 G30) im, sellow -... 
0|| Deck plank, | nt. 
0001000 0| perth inn} 9900 0000 
0 7 O| 610 7 JO!) Staves. per M. 
0 9 0| 810 910) Quebecpipe ...... 70.0 0 0/65 000 
Deals, per G, 128. by 8M9in. | | «| ate, nebo -- 18 10 Ie 0 94 0.95 0 
crown... 
19 015 01181015 10)| Pipe ......., 200 01800140 0 1550 














WIMBLEDON SEWERAGE.—The local board have had a system 
of drai laid out by their surveyor, Mr. Bird, to convey the 
sewage of New Wimb =, in the valley of the Wandle, and 
from the village of Wimbledon, to the lowest part of the common, 
where they om to irrigate the land by the sewage. Mr. 
Grantham was called in to report upon the proposed scheme. 








JULY 16, 1869. 
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ELEMENTARY PAPERS ON CONSTRUCTION, 
No. XVI. 

Tue calculation of the strains upon the various parts of girders 
which have one or both of their flanges curved, is rather more 
complicated than that belonging to the class of structures we 
have been hitherto considering, in which both flanges were 
horizontal. This is chiefly owing to the continual alteration of 
the angle of inclination of the curved flange, as well as of the 
diagonal bars in the web. In addition, by reason of its form 
the girder entrenches upon principles which do not prevail in 
the horizontal type of construction. It was found that the rule 
in straight girders indicated a varying strain throughout the 
flanges, diminishing from a maximum at the centre to zero at | 
the ends. The reverse took place in the web, except under | 
special conditions of loading. With a uniformly-distributed | 
load, the diagonal bars underwent a minimum strain at the 
centre, equal to zero, and a maximum at the ends, the amount of 
the latter being invariably equal to half the total load upon the 
girder, multiplied by the cosecant of the angle of the inclination 
of the bars oi the web to the horizon. These conditions do not 
prevail in the class of girders we are about to investigate ; in 
fact, they are almost completely reversed. In the flanges they 
become nearly uniformly equal throughout the whole length of 
the girder, and the maximum strains of compression and tension 
occur in the bars situated not near the ends, but at the centre of 
the span. In Fig. 1 is represented a bowstring girder, with a 
Warren, or single system of triangular bracing. The span is 
40ft., the depth at the centre 5ft., and the rate of loading one 
ton per foot run upon the bottom flange. It is required to find 
the strains upon the flanges and web under all conditions of 
loading. In this case it is better to take out the strains for each 
weight in succession, as the additions and subtraction of those 
of different sign will determine the strains at once for a uniform 
load. When it is only necessary to ascertain the strains for a 
uniform loading, there is a readier and simpler means of arriving 
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| the former weight, and all we have to do is to double the strains 


e draw ef parallel to Fe and equal Fd. A line drawn from 
¢ to f would represent the resultant of the strains in BC and 
FC. From the point f draw ff’ el to C H, and Cf repre- 
sents the strain upon C D, and ff’ that of tension upon C H. 
Making Hf = ff’ and drawing fg parallel to the lower flange, 
gives the strain upon HK and Hg upon the bar HD. The 
total strain upon H K equals, consequently,ab + cd + fy. The 
determination of the strains upon the remaining bars, due to the 
reaction of a weight of 0°625 tons at A, is merely a repetition of 
the method already described, and is shown in the figure by the 
dotted lines. We have now done with the action of the weight 
at F’, and may proceed to consider that of the next five tons 
placed at H’. It is clear that the portion of this weight that is 
transferred to the abutment A is equal to 1°25 tons, or exactly 
double that resulting from the action of the weight at F’.. The 
effect of its reaction at A will therefore be just double that of 


already arrived at, and register them in the tables. Similarly, 
for the weights situated at the apices K’, and L, all that is 
necessary is to multiply the strains already found for the weight 
at F’ by three and four, and we have those for these two other 
weights. No svoner do we come to the weights situated at the 
apices upon the other side of the centre of the girder, than this 
rule no longer holds for all the parts of the flanges and web. 
To consider the flanges first, and the weight at K. This 
weight, since its reaction at the abutment is five times that 
of the weight at F’, will affect the upper flange from A to E, 
and the lower from A to K, to five times the extent of that 
weight, and we may therefore write in the strains in the 
table upon those parts of the flanges situated within these 
limits; The strains upon E E’, may, however, be readily 
arrived at by inspection, as it is evident that the weight 
at K affects these parts of the girder to precisely the same 
extent as that at K’, the corresponding apex upon the 





opposite half of the girder. After this explanation, the strains 
upon the central portion E E’ of the upper flange, may be at once | 


ceeding as before. This last resolution of the forces is not given 
in the diagram, as it would confuse it too much ; but it is pre- 
cisely similar to that already performed at the apices D and E. 
The remaining strains upon the bars present no difficulty. Those 
brought upon E L by the weights upon one side of the centre of 
the girder, are equal to those produced by the weight upon the 
corresponding apices on the other half. To determine the strains 
upon the other bars it is only necessary to find that due to the 
weight at F, and the others are all multipliers of it. For the 
bar E K this strain is equal to Ed’, and it may be found for all 
the others in a similar manner. We thus have now completely 
investigated the problem, and ascertained the strains upon every 
member of the girder. 

To ascertain the strains upon the various bars under the con- 
dition of a uniform load, it is only necessary to subtract the 
separate plus and minus strains, and the total will give the desired 
information. If a third table be composed with the strains of 
the same character added together, then the maximum strain 
upon any bar will be apparent, no matter what the condition of 


loading may be. This is shown in Table III. 














TaBLe III. 
Bers Maximum Maximum 

compression tension 
BF 5°60 
FC 231 570 
CH 2°40 6-09 
HD. 405 6.30 
DK. 3°60 6°30 
KE 3°92 6°60 
EL 444 72 





Instead of taking out the strains in the manner described in 
the diagram, by prolonging the various parts of the upper flange, 
they may be all equally arrived at by the other method, that is, 
by drawing lines from each apex to one of the abutments, plot- 
ting upon a vertical line that portion of any weight which is 
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at them ; but in the case of a large girder it would be necessa: 

to follow the course we are abont to adopt. The load at eac | 
apex, referring to the diagram, will consequently be equal to five | 
tons, and, upon the principle of the lever, this will be transferred | 
to each abutment in portions in the inverse ratio of their cor- 
responding distances. Let us commence with the five tons at | 


the apex F’. Of this weight, oxie 4375 tons will be trans- 





ferred to the abutment A’, and the rest, or 0°625 tons, conveyed 
to A. It is with this latter weight we are at present concerned, 
as it represents the vertical reaction at A. It is evidently finally 
conveyed to the abutment by the portion of the upper flange 
represented by AB, and on arriving at A, is resisted by the 
whole of the lower flange in general, and by the last bar of it, 
AF, in particular. We may therefore proceed to examine into 
the manner in which this reaction is propagated throughout the 
various parts of the girder, and by these means arrive at the 
strains upon them. It will be seen hereafter that there is no 
necessity for investigating the action of more than a couple of 
weights, and that also the strains upon one-half of the girder are 
equal to those upon the corresponding parts of the other half. 
The first step is to produce all the separate bars A B, BC, C D, 
DE, E E’ of the upper flange to any convenient length, as shown 
in Fig. 1. Although, practically, the curve of the upper flange 
is an arc of a circle, yet for all the purposes of calculating the 
strains it is regarded as a polygon, the sides of which are obtained 
by joining, by a straight line or cord, the respective apices. The 
scale upon which Fig. 1 is drawn is almost too small to indicate 
the difference, but the left-hand half of the upper flange is shown 
as a polygon, while the right half is an arc of a circle. Where 
an approximate method, by the usual formula for horizontal 
girders, is employed for determining the strains upon the bow 
and the string, the upper curve is considered to be a parabola. 
This will be alluded to in another place. 

The weight of 0°625 tons being the vertical reaction at A, 
make A a equal to it upon any convenient scale, and draw ab to 
meet A B produced, and a} and A 6 will equal the strains upon 
AF and A B, due to the portion of the weight at F’, which is 
conveyed to A. Before, however, proceeding with the deter- 
mination of the strains, a table should be arranged for the pur- 
pose of tabulating them as they are progressively obtained from 
the diagram. The strains upon BC, BF, and F H are now 
required. Upon A B produced lay off Bc = A 6, draw cc’ parallel 
to B F to meet BC produced ; and Be’ is the strain upon BC, 
and cc’ that upon the bar B F, the former being compressive and 
the latter tensile. If ¢c’ be now laid off upon the bar B F, and 
ed drawn parallel to the lower flange, then cd will equal the 
strain upon FH, and Fd that upon the bar FC. The total 
strain upon F H will equal ab + ¢ d, and must be tabulated ac- 
cordingly. The strains upon C D and C H may be obtained from 
those already found for B C and F C, and there are two methods 
of determining them. They may be deduced by taking the | 
strains upon BC and F C separately, and resolving them in the 
directions of C D and CH, or by first finding the resultant of 
the former strains, and then completing the parallelogram of 
forces. In a former article the identity of these two methods, 
which are self evident, was shown in a di so that we shall 


written down, since the remaining strains from the weights H 
and F equal those already found fortthose at H’ and F’. All the 
strains upon the central part E E’ of the upper flange have been 
now calculated ; it remains to determine those upon the remaining 
parts of both upper and lower flange, and upon the diagonals in 
the web. Confining our attention to the upper flange, the effect 
of the weight at H has now to be considered. The strains upon 
AB, BC, and CD, are obtained, as already explained, by simply 
multiplying by six the strains upon those members due to the 
reaction of the weight at F’, and therefore there remains to be 
determined the strain upon DE, due to the weight at H. A 
glance at the diagram will point out that this strain is twice that 
due to the weight at F, so that if this be first determined the 
other is also a known quantity. Draw E A’; from E lay off 
Ea=0'625 tons = the reaction at A’ of the weight at F. Draw 
a, a’ horizontal, and a’ U’ parallel to D E ; then a’d’ is the strain 
upon D E from the weight at F, and twice this equals the strain 

uired. It only remains now to account for the strains upon 
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AB, BC, and CD, from the weight at F, to complete all the 
Those upon AB, BC, are 


strains upon the upper flange. 
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transferredjto the abutment by that line, and resolving it in the 
directions of those parts of the girder which it affects. When 
this method is adopted it is only necessary to follow the action 
of the weight at the apex F or F’ throughout the whole of the 
girder, as from it all the other strains can be determined. By 
this method the strains upon the parts of the upper flange are 
well checked, insomuch as the strain upon each separate part is 
twice determined, as will be seen from the diagram in Fig. 2. 
Suppose that we are following the action of that portion of the 
weight at F which is transferred to the abutment A’, and have 
arrived at any particular apex A. Let A M represent the 
direction of the resultant at A, or the line joining the apex A 
with the point A’in Fig. 1. Make A a = that portion of the 
weight conveyed to the abutment at A’. Draw a b} horizontal and 
bc parallel to A c, then a b equals the strain upon E B, be that 
upon the top flange Ac, and A ¢ that upon the bar A B. The 
next point is to determine the strain due to the same weight 
upon the upper flange C E, the lower B D, and the bars C B and 
C D. Make C a = Aa, and proceed as before, first drawing C N 





to represent the line of transmitted pressure. Then a d equals 
the strain upon B D, dg that 
upon C F, Cd’ that upon C B, 
and db that upon C D. But to 
obtain the strain ¢ d’ upon the 
bar C B, it is necessary to draw 
the line d d’ parallel to A C. 
This line also represents the 
strain upon A C, and conse- 
quently dd’ =be. It is thus 
plain that, knowing the vertical 








component of the strain at any 
apex, we can determine the 
strain upon the two bars meeting 
at that point, and also that upon 
the two separate parts of the 
upper flanges, also meeting the 
bars at the same apex. Another 
advantage of this method is 
that it gives the strain upon 
the different parts of the lower 





respectively equal to seven times those found for the weight at 
F’ ; to obtain that at C D, we proceed as before for DE. Draw 
DA’; plot D pas before 0°625 tons ; make pp’ horizontal, and 
draw p'H parallel to C D, then p'H equals strain upon C D, 
which may be inserted in the table, thus completing the strains 
upon the upper flange. The strains required upon the lower 

are those upon K L, due to the weights at K, H, and F’ ; 
those upon H K and F H’ due to the weights at F and H; and 
that upon F H’ due to that at F. If we find the strain upon 
K L due to the weight at F, those due to the weights at H and 
K will be respectively twice and three times the amount. This 
strain upon KL, due to the load at F, is equal to the line 
aq’ in the diagram, and therefore the others are also known. 
Similarly, the line pp’ is equal to the strain upon H K from the 
load at F, and twice this is the strain upon the same from 





not now repeat the process. To find the strains upon C D and 
CH, plot off upon B 





produced, the length Ce = Bc, and from | 


the weight at H. Lastly, the strain upon F H, dye to weight 
at F, may be fam | by drawing the resultant C A’ and pro- 
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flange at once, without the neces- 
sity of adding continual incre- 
ments to those already obtained. A reference to Fig. 1 and the 
accompanying tablesdemonstrates that under an uniform load the 
strains upon the bars of the web are very small, and also nearly 
uniform, if we except the end bar. The reason of the strain 
upon it being so much in excess of those upon the other bars is 
due to the fact that it is only acted upon by a tensile strain, and 
has no counter balancing and neutralising strain of compression 
brought upon it, as is the case with the other bars. The 
maximum tension and compression upon any bar may be obtained 
at once by the diagram. Thus, to find the maximum compres- 
sion upon the bar E L, all that is necessary is to make E’ a equal 
the sum of those portions of the weights situated at the apices 
between it and the abutment A that are transferred to A’, and 
proceed, as already described. It can also be arrived at by 
estimation, for the sum of the weights acting upon the bar E L 
will equal 1 + 2 + 3, multiplied by the transferred portions of 
the weight at F. Referring to Table II, the compressive strain 
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upon E L due to the weight at F is 0°74. The maximum 
compressive strain is therefore 1 + 2 + 3—=6 x 0°74 = 4:44 
tons, which should tally with the result arrived at by computing 
the same strain by the algebraical addition of all the separate 
ones upon the came bar. Although the method by mathematical 
analysis is not well suited to this description of girder, yet the 
principal calculations by the geometrical process can be checked 
sufficiently readily to prove the identity of the two methods. 
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ACCUMULATED POWER. 
No. I.—Tue Cost or Greneratina. 

WE divided this subject into five heads in owr first article, 
namely (1) Cost of generating the power ; (2) Loss by friction ; 
(3) The cost of the machinery ; (4) Convenience of application ; 
and (5) Cost of maintenance. These heads we only treated 
generally and collectively in that article, as our object was to 
take a sort of “ bird’s-eye view” of the question ; to be after- 
wards amplified in dealing with each point in detail. In dealing 
practically with complex problems it is impossible to adopt any 
system of division or classification which can be adhered to 
throughout. It is necessary at certain points to admit of a little 
overlapping of the divisions. We shall endeavour to keep the 
various divisions as distinct as may be, but we shall not hesitate 
to sacrifice mere classification to the more important considera- 
tions of clearness and practical convenience. Having thus far 
explained the “ base of operations,” we shall proceed to the dis- 
cussion in detail of the “cost of generating the power.” 

Water pressure, such as we are discussing, can only be obtained 
by pumping into an accumulator, as the high pressure required 
exceeds that of any natural “head.” As, for instance, in the case 
of the extensive sets of hydraulic cranes, hoists, &e., which have 
been introduced by Sir W. G. Armstrong and Co., the pressure 
most commonly adopted is 700 1b. per square inch—-a pressure 
corresponding to a head of about 1600ft. [It is needless to observe 
that such a “ head” as this is not obtainable either naturally or 
artificially in any of those localities where it would be commer- 
cially available. Even the lower pressures of 300 lb. and 500 Ib. 
per square inch, which have been adopted in our chief steel and 
ironworks, would require respectively elevations of 700ft. and 
1150ft. These pressures, therefore, are only obtainable by the 
use of a loaded accumulator, and a fortiori, those higher pres- 
sures of two and three tons per inch—oi which we shall treat in 
the course of our present inquiry—are necessarily so obtained. 
We shall first consider those cases where a steam engine is 
employed to work the pumps, such being the rule, though it will 
be necessary to discuss some very important exceptions. With 
the question of the economic production of steam in the boiler 
we have not to deal, nor is it within our present purpose to 
discuss any points affecting the engine per se; though both these 
parts of the general apparatus must play a most important part 
in determining the question of absolute economy. Their selec- 
tion lies, however, in the province of steam engineering. 

[t will be necessary, nevertheless, to consider the use of the 
steam in the engine as far as the same is affected by the con- 
struction of the hydraulic apparatus and the mode of conveying 
power from the engine to the pumps. The simplest way of 
looking at the work to be done is to consider the accumulation 
of the power merely in the light of a load raised a given height. 
The “head” of water which would correspond to the pressure 
per square inch is the measure of the height to which the load is 
to be raised, if such load be taken as the weight of the water 
pumped, If, on the other hand, the load on the accumulator be 
taken as the load to be raised, the distance through which the 
ram of the accumulator is raised is the measure of height. In 
the first case we have a small load raised to a great height; in 
the latter a larger load lifted through a less height. The first 
represents the amount of work by a theoretical expression, while 
the latter gives the actual state of the case. We shall have 
occasion to refer to each in its place, but we may call attention 
to the fact that the first is by far the more convenient, as the 
quantity of water pumped can be at once stated, or, in practice, 
ascertained by measurement; the total lift of the ram of the 
accumulator could, on the contrary, only be ascertained by com- 
plicated systems of addition and subtraction, the actions of the 
machines keeping the ram in a constant state of upward and 
downward movement. We have got, then, a load, which is con- 
tinuous, to be lifted to a given height. This load is, by its very 
nature, inelastic, and to raise it by an elastic force, as of steam, 
requires special adaptations to guard against waste of power. 
Clearly, the worst possible way to raise a load by steam power 
would be by the direct action of the steam, as, expansion being 
impossible, the steam must be discharged with the major portion 
of its energy undeveloped. Yet we have seen this done where 
an engine ot the “ direct-acting” class, with the steam piston- 
rod passed through the ends of the steam cylinder into two 
small hydraulic cylinders, was used for pumping into an 
accumulator at a pressure of about two tons per inch. Not only 
is there here the ruinous waste of steam, but as the speed 
of the steam piston cannot exceed that of the hydraulic pistons, 
avery large steam cylinder would be required to work a sufficient 
quantity of steam. 

The speed of hydraulic pump plungers working at high pres- 
sures must be slow, while a high speed of piston is advisable for 
steam engines, as reducing the cost and size of the engine and 
also facilitating expansion. The steam piston should run at 
from five to ten times the speed that the hydraulic plungers work 
at. It is therefore necessary that some sort of intermediate 
gearing should be used between the engines and the pumps ; and 
also that provision should be made in the engine for a sufficient 
power of momentum to enable expansion to be fully carried out. 











There is a great advantage in the facility with which expansjon 
can be carried out in engines employed in pumping into accumu- 
lators. No self-acting expansion gear worked from the governor 
is necessary ; the load being.,constant, the cut-off may also be 
constant. Where engines are specially made for this work, it is 
advisable to use two cylinders connected to cranks set at right 
angles on one shaft. On this shaft should be a fly-wheel of a 
weight suited to the rate of the engine and the degree of its ex- 
pansion. A second shaft should, by means of short, strong cranks, 
drive the hydraulic plungers, these cranks being opposite to eae 

other. This second shaft is to be geared to the first by accu- 
rately made toothed gearings of the proportions before mentioned. 
Such a construction as this is simple and in every way effective. 
It is requisite to provide an arrangement. to the accumulator, 
such that when the ram reaches a certain height the supply of 
steam to the pumping engine may be cut off ; and also that when 
the ram falls a little below that point the engine shall be 
retarded. The valves of the pumps and accumulators must be 
as straight in the passages as they can be made, and the pipes 
between them as free from bends—particularly sudden ones—as 
may be. The propelling of the water through bends and all 
confined passages is analogous to the drawing of a loaded car- 
i over stones or other impediments, and seriously in- 
ases the load against the engine. It is also a mistake 
to use pipes of small diameter, since there is a loss of power, not 
only in increasing the velocity of the current of water, but also 
in the greater surface presented by such pipes in proportion to 
their area. In employing long ranges of pipes it is better to put 
an accumulator at each end. The pumps should in all cases 
charge the accumulator by pipes distinct trom the service pipes, 
which convey the water to the machines, as otherwise there will 
be continually opposing currents in the pipes when the machines 
are in use. In some situations it may be found advantageous to 
work the pumps by means of a water-wheel or a turbine. The 
principles laid down in treating of the use of a steam engine for 
this purpose are applicable to such cases, except as regards the 
remarks about securing expansion. With the water-wheel or 
turbine the motor and the load are alike inelastic. From the 
shaft of a water-wheel the hydraulic pump plungers would be 
worked direct, while from a turbine a very great reduction of 
speed would be required; but in neither case would the addition 
of any “vehicle of momentum” be requisite. We have spoken 
entirely of loaded, to the total exclusion of atmospheric accumu- 
lators, for the following reasons:—In charging an atmospheric 
accumulator the diagram ‘would show a curve of compression 
indicative of the power required for the work of charging. In 
using the pressure it would be impossible to obtain anything even 
approaching the reverse curve; therefore a serious waste of power 
must result. But this is not all. A very considerable amount 
of heat must be evolved which is totally lost; while there .is yet 
further the weighty practical objection that the pressure con- 
tinually diminishes as the machine operated moves. The incon- 
venience and loss thus caused are very serious, as a very great 
amount of power is used, and there is the least of it where the 
most is required. These shortcomings are in themselves sufficient 
to condemn the atmospheric accumulator; added to these is the 
very great risk of keeping air at so great a pressure. In 
most cases where atmospheric accumulators have been put up 
they have since been abandoned. The inducement to use 
them lay in their small first cost, and the absence of working 
parts to keep in repair. There is one advantage appertaining to 
the atmospheric accumulator, namely, its causing little or no 
shock to the machines and fittings. With loaded accumulators 
as usually made this shock is very injurious, and is only par- 
tially met by “relief” valves; in fact, the “relief” valve is 
usually fitted to ease the shock in stopping the machines by 
letting back the pressure against the accumulator. The load on 
the ram ought to be suspended on strong but lively springs, to 
take up the momentum oz the load after a “ fall We have 
ourselves seen a load of twelve tons dropped #it. with such quick- 
ness as to be practically equal to a free fall of that distance. For 
such a load to be suddenly stopped by an inelastic fluid like 





























water must be eminently injurious to all the fittings and joints. 
Such injuries might be to a great extent guarded against by the 
adoption of efficient springs. In the annular “ dished spring” 
—a simple steel washer—invented by Mr. F. A. Paget, C.E., and 
extensively applied to similar purposes on railways in France, 
we have just the thing required—a spring which can be placed 
round the rod by which the load is suspended, thus occupyi 
little room, and capable of any amount of reduplication. The 
cheapness of these springs—which will do in Bessemer stecl—is 
of importance as regards the question of cost which we are dis- 
cussing. Where machines are at long distances from the accu- 
mulator, it may be advisable in some cases to put “ relief” 
plungers in small cylinders, with either weights or springs to 
absorb some part of any sudden shock occurring. In all cases 
where the work is heavy and intermittent, particularly if the 
power has to be conveyed long distances, its generation and con- 
veyance by hydraulic apparatus will be a source of economy. 
The economy of having a constant load against the engine 
has been already pointed out; and the economy of convey- 
ance through long distances will be perceived from the fact 
that water pressure conveyed through wpwards of two miles of 
pipes showed no perceptible loss of power. Shafting, on the 
other hand, if carried to any considerable length, absorbs a great 
deal of power to overcome its friction, entails a constant expense 
for lubrication, and is subject to considerable wer and tear. In 
conveying power by water, the distance makes but little difie- 
rence in friction, there is no expense for lubrication, nor is there 
much wear and tear. Beyond this, pipes are cheaper to lay than 
shafting, can be laid where shafting cannot, and do not require 
protection from dust. 

As against these sources of economy may be set the fact that, 
when not fully loaded, there is a proportionate loss of power 
with hydraulic machines, since the power used is always the 
maximum, whatever the load may be. It is questionable, how- 
ever, whether the economic working of the prime mover does not 
more than counterbalance this ; and while with shafting, ma- 
chines must be started and stopped suddenly, with hydraulic 
pressure any graduation can be obtained. There is also a beau- 
tiful steadiness of motion—due to the want of elasticity in the 
water—which is of great value in most mechanical operations. 
We shall have a better opportunity of speaking of this latter ad- 
vantage in dealing with the fourth division of our subject. In 
connection with the cost of generating and accumulating the 
power, we would call attention to the feasibility, in many cases, 
of aiding the pumps by returning the water under pressure from 
a descending load. Take the case of a lift, where heavy wagons 
or cages have to be raised full and sent down empty. It would, 
in such a case, be possible to effect a considerable economy by 
leading the exhaust pipe direct to the pumps ; as whatever might 
be the pressure exerted by the descending load, to that extent | 
would the engine be relieved, and a corresponding economy 
effected. A case of this kind occurred at the Mersey [ronworks. 
A steam pressure of 451b. was required to charge the accumu- 


























lator when the water was discharged from the exhaust in the 
ordinary way. On changing the arrangement, so as to 


carry the exhaust water in confinement to the pumps, 
25 lb. sufficed. The merit of this arrangement is due to Mr. W. 
Clay. A somewhat similar arrangement has been for some years 
in use at Newport in Monmouthshire. In this case a small ram 
is driven back against the pressure of an accumulator by the 
descent of a box loaded with coal; such box being then dis- 
charged into the colliers’ hold, is raised by the power accumu- 
lated by its descent, the difference of the weight when empty 
allowing for the friction of the apparatus. In some instances it 
is preferable to use a counterbalancing weight. These contri- 
vances are, however, noticed kere merely as means of attaining 
economy in the power. ‘Their further discussion will come 
under the head of designing hydraulic apparatus. 

We have advanced sufficient proof of the comparative economy 
of accumulated power for many purposes ; its absolute cost will 
of course greatly depend on purely local causes, such as cost of 
fuel and labour. 





THE INSTITUTION OF CIVIL ENGINEERS. 

Tue council of the Institution of Civil Engineers have awarded 
the following premiums :— 

1. A Telford Medal, and a Telford Premium, in books (to consist 
of acomplete set of the publications of the Institution), to M. 
Jules Gaudard, C.E., Lausanne, for his paper “On the Present 
State of Knowledge of the Strength and Resistance of Materials.” 

2. A Telford Medal, and a Telford Premium, in books, to William 
Shelford, M. Inst. C.E., for his paper ‘‘On the Outfall of the 
River Humber.” 

*3, A Watt Medal, and a Telford Premium, in books, to Zerah 
Colburn, M. Inst. C.E., for his paper ‘On American Locomotives 
and Rolling Stock.” 

4. A Telford Medal, and a Telford Premium, in books, to 
Thomas Nesham Kirkham, M. Inst. C.E., for his paper, “‘ Experi- 
ments on the Standards of Comparison employed for Testing the 
Illuminating Power of Coal Gas.” 

5, A Telford Medal, and a Telford Premium, in books, to John 
Ellacott, M. Inst. C.E., for his ‘‘Description of the Low Water 

3asin at Birkenhead.” 

6. A Telford Medal, and a Telford Premium, in books, to Pro- 
fessor David Thomas Ansted, F.R.S., for his paper ‘‘On the 
Lagoons and Marshes of certain parts of the Shores of the Mediter- 
ranean,” 

7. A Telford Premium, in books, to William Henry Wheeler, 
M. Inst, C.E., for his ‘‘ Description of the River Witham and its 
Estuary, and of the various Works carried out in connection there- 
with, for the Drainage of the Fens and the improvement of the 
Navigation.” 

8. A Telford Premium, in books, to James Robert Mosse, M. 
Inst, C.E., for his paper on ‘‘The Mauritius Railway, Midland line.” 

9. A Telford Premium, in books, to Imrie Bell, M. Inst. C.E., 
for his paper “‘On Sinking Wells for the Foundations of the Piers 
of the Jumna Bridge, Delhi Railway.” 

10. A Telford Premium, in books, to John Milroy, Assoc. Inst. 
C.E., for his ‘‘ Description of Apparatus for Excavating the Interior 
of, and for Sinking, Lron Cylinders.” 

11. A Telford Premium, in books, to Samuel Parker Bidder, 
jun., Assoc. Inst. C.E., for his paper “‘On Machines employed in 
Working and Breaking-down Coal to avoid the use of Gunpowder.” 

12. A Telford Premium, in books, to Charles John Chubb, for 
his paper ‘On Coal-getting Machinery as a substitute for the use 
of Gunpowder.” 

13. The Manby Premium, in books, to David Marr Henderson, 
Assoc. Inst. C.E., for his paper “On Lighthouse Apparatus and 
Lanterns.” 

The council have likewise awarded the following prizes to 
students of the Institution :— 

1. A Miller Prize to Edward Bazalgette, Stud. Inst. C.E., for 
his paper ‘‘On the Use of Concrete in Building Operations.” 

2. A Miller Prize to Frederick Harry Mort, Stud. Inst. C.E., for 
his paper, ‘‘An Inquiry into the Nature and Causes of some dis- 
crepancies between Theory and Practice.” 

3. A Miller Prize to Tristie James Ellis, Stud. Inst. C.E., for 
1is paper ‘‘On the Artistic Design of Bridges.” 

4. A Miller Prize to Thomas Kobert Gainsford, Stud. Inst. C.E., 
for his paper “On the Construction of a Railway Tunnel, or 
Covered way, at Bradford, Yorkshire, among abandoned Coal and 
Ironstone Workings.” 

5, A Miller Prize to Charles Henry Grey Jenkinson, Stud. Inst. 
C.E., for his paper ‘On Wrought Iron Girder Bridges.” 

6. A Miller Prize to George Henry Roberts, Stud. Inst, C.E., 
for his paper ‘‘On Reservoir Embankments.” 


THE INDIAN CIVIL SERVICE EXAMINATION. 


TuHE following is a list of the successful candidates at the above 
examination in the order in which they passed, together with the 
number of marks obtained by each of them in the various subjects 
in which they were examined :— 
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NAME. i = 
No. = | 
Full marks ../ 400 360 
a fa eS fame ow ae 
1/F. L. Beown .. «- oof 256 | 328 
2'L. Heath . ‘se ee «| 279 337 
3 | R. B. Buckley... .. «| 284 275 
4 P.D. Alexander .. .. 369 | 245 
5 D. MeMordie .. «+ «+ 309 | 
6 A. B. Phelan .. .. ce 266 
7 |W. Atkins.. .. oo| 282 
7 J. H. Thornhill na 280 
9 C. G. Warren .. oo | 200 
10 W.G. Bligh «oe of «--j 228 
11 |W. EL Wee ce se 211 
12 | J. O. Lawder .. — 229 «| 
13 C.J. Lockwood «se ee} 200 | 
14 C. Thomson .. «. ee] 221 | 
15 | W. B. Christic.. oo} 270 
16 |J.M. Campion... «. «« 211 | | 
17 |A.Morton.. oc -. «- 204 «| | 
18 J. F. Birkenshaw .. ..| 200 | 
hs. eee 239 638 
20 | T. J. P. Jeffery on oe 221 110 616 











DeptrorD DockyarD.—A crowded meeting of working me’ 
composed chiefly of shipwriglts, joiners, sailmakers, smiths, an 
labourers, some of them having been discharged from the dock- 
yard, was held on Tuesday evening in the sail-room of Deptford 
Dockyard, to consider the best means of obtaining possession of 
the premises, with the object of carrying on shipbuilding in them 
on co-operative principles. The chair was taken by Mr. J. Baxter 
Langley, who explained to the meeting the position in which the 
project they had in view at present stood. He said that when the 
project was first started people spoke of the difficulties they would 
have to encounter, not particularly as to getting the yard, but as 
to procuring work to put in it. Now, when they were in a con- 
dition to say they could get the work, they had difficulty in pro- 
curing the yard. The Government—especially the Admiralty— 
said they did not want to be landlords of property, that it was not 
their business to let out houses or land to anybody. Under these 
circumstances, they could have recourse to two alternatives - they 
must either raise money to purchase the dockyard. which he feared 
it would be difficult to do, or endeavour to induce Mr. Evelyn. who 
owned a large amount of property in the town, and who had bought 
back from the Admiralty, for, he believed, £27,000, part of the 
land belonging to the dockyard, to purchase the dockyard, and 
thus enhance the value of his property. 








* Has previously received a Telford Medal. 
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RAILWAY MATTERS. 

Ir is proposed to apply to the Roard of Trade for authority to 
abandon the Mistley, Thorpe, and Walton line. 

MEssrs. HUMPHREYS and Pearson, of Hull, have just launcheda 
steamer of 1100 tons burthen, built for Messrs. Bailey and Leetham. 

THE President of the Des Moines Valley Railroad reports that 
over 100,000 dols. will be collected in duties on railroad iron at 
Keokuk during the present season. 

A COMMISSION has been appointed by the Secretary of War to 
consider the proposed location of the Hudson River West Shore 
Railway upon the public lands at West Point. 

A COMPANY has been organised, so we (Scientitic American) are 
informed, at Steven’s Point, Wisconsin, to construct several miles 
of wooden track railway. It is proposed to use hard maple, and 
to treat it with some preparation to harden the wood and to 
preserve it from rotting. 

Mr. Ropert H. Sarre, chief engineer of the Lehigh Valley 
Railroad, together with a number of prominent United States iron 
manufacturers, are visiting England for the purpose of studying 
the process of manufacturing steel 1 On their return they 
will establish a manufactory of this kin Bethlehem, the con- 
struction of which has already begun. 

AN experiment has been made at ich for the purpose of 
determining if a railway carriage wheel rolls regularly without 
sliding, so that by recording the number of revolutions of a wheel, 
the circumference of which is known, the distance accomplished 
could be accurately ascertained. The difference between the 
measurement by mathematical instruments and that obtained by 
noting the revolutions of the whee! was found to be no more than 
szdoo Of the whole. 
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of rails has been pro- 
posed in America, consisting of iron with an admixture of chrome 
ore. It has long been known that an alloy of about 40 per cent. 
of iron and 60 per cent. of chromium scratches almost as deep 
as the diamond ; and Fremy has stated that an alloy of iron and 
chromium may be formed by heating in a blast furnace oxide of 
chromium and metallic iron. It resembles cast iron, and scratches 
the hardest bodies, even hardened steel. 

Ir is understood that Mr. Rammiell’s proposal of last year for a 
pneumatic passenger tube under Hyde Park, between the Marble 
Arch, Oxford-street, and Knightsbridge, is likely to be revived in 
connection with the contemplated improvement of the Serpentine. 
The complete scheme for the tube, it appears, comprises a second 
section to be carried on from Knightsbridge, down the Brompton- 
road, to a point near the South Kensington Museum. Both sec- 
tions would be wo:ked on the pneumatic principle. 

A CONTRACT has been concluded between the Baltimore and 
Ohio and the Indianapolis, Cincinnati, and Lafayette Railroad 
Companies for permanent business connections to and from the 
West vid Cincinnati. This arrangement provides for through 
trains, rates, and proper facilities for the development of a joint 
traffic. The former company becomes largely interested in the 
securities of the latter. The arrangement is regarded as very 
important, particularly to the cities of Cincinnati and Baltimore. 

At the Hertford Assizes on Tuesday the Rev. Campbell Fair, a 
clergyman of the Church of England, obtained a verdict of £5000 
damages, and £250 for the expenses of his medical attendants, 
against the London and North Western Railway Company for 
injuries received in a collision at the Holywell station in Septem- 
ber last. The plaintiff, at the time of the accident, held the 
appointment of secretary to the Church Missionary Society in the 
midland counties, and had a salary of £250 a year and travelling 
expenses. 

At the Leicestershire Assizes on 
Jane Cliffe, brought an action against t! 
pany for injuries she had sustaine: 
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Tuesday a little girl, named 
he Midland Railway Com- 
run over by one of 












the defendants’ engines, at a crossi1 r to the Coalville station, 
on the 17th of August last. The jury found a verdict for the 
plaintiff, damages £250, on the ground of negligence on the part of 
the defendants with regard to the cr g, and suggested that 








an annuity should be purchased for the sole benefit of the plaintiff, 


which it was intimated should be done. 

THE street railway companies of Cincinnati have adopted the 
following expedient with the twofold object of encouraging travel 
on their lines and of diminishing the opportunities for stealing on 
the part of conductors: All the tickets are numbered, and are 
like theatre tickets in having coupons. The passenger retains one 
part with a number upon it corresponding to that which he gives 
up. All the tickets taken in a week are saved, placed in a wheel, 
and one is drawn out. The holder of the coupon whose number 
corresponds to that of the ticket draws a prize of 50 dols. 

THE Caledonian company’s Cleland and Midealder branch was 
opened for passenger traffic on Friday, thus partly completing a 
new route between Edinburgh and Glasgow. One great — of 








fo] 
constructing the new line was to improve the company’s old line 
between Glasgow and Edinburgh, shortening the distance by 114 
miles. The trains on the new route pass from Edinburgh over 
eleven miles of the old line,then over twenty-three miles of the new 
line to Cleland, and thence over thirteen miles of the old line to 
Glasgow, making the total length only forty-seven miles. 

AN action was brought some time ago against the Hammersmith 
and City Railway Company to recover damages for alleged injury 
to a house caused by the vibration of the trains on the company’s 
lines. The Court of Queen’s Bench decided that no compensation 
could be claimed, because the running of the trains was ‘“‘an 
authorised and legalised use of the railway.’ The ExchequerChamber 
reversed this decision, and the case was taken to the House of 
Lords, who on Tuesday reversed the decision of the Exchequer 
Chambers and affirmed that of the Court of Queen’s Bench. Lord 
Cairns differed. 

A SHOCKING accident arising apparently from the neglect of 
proper precautions on the part of some of the servants of the com- 
pany, occurred on Monday afternoon on the new branch line of the 
Lancashire and Yorkshire Railway from Dewsbury to Heckmond- 
wike. In due course, the train leaving Bradford at a quarter to 
four should have stopped at the Ravensthorpe station, and as the 
engine was seen to approach, one of the porters crossed the line to 
attend to his duties. The engine, however, did not stop, and the 
poor fellow was knocked down, run over, and killed upon the spot, 
his head and feet being literally severed from the trunk. 

On Monday a meeting of the subscribers to the fund now being 
raised for the ‘‘ex-Railway King” was held at Harker’s Hotel, 
York, to receive the report of the secretary, and to give the 
necessary directions for the investment of the amount realised. 
The Lord Mayor presided. Mr, J. L. Foster, the secretary, re- 
ported the sympathy and kindness which had been manifested 
towards Mr, Hudson in his adversity by men of all classes and 
parties, and stated that the Yorkshire subscription amounted to 
£1280 5s., exclusive of £70, which had been collected at Leeds by 
Mr. Pepper, and remitted to Newcastle. The London, York, New- 
castle, and Sunderland subscriptions amounted to £4400, and it 
had been ascertained that for an investment of £4000 they could 
obtain £512, which was at the rate of £12 16s. per cent., as an 
annuity. The North British had been suggested as the office to be 
selected. It was resolved that the subscription entered into for 
the personal benefit of Mr. Hudson, in acknowledgment of his 
services in connection with public works, be invested in the pur- 
chase of an annuity for his life, and a committee was appointed to 
negotiate for such investment. The resolution also provided that 
the fund be vested in three or more trustees to be approved by such 
committee, either jointly with the trust to be raised for the fund 
subscribed elsewhere, or separately, as might be deemed most ex- 
pedient. It was further resolved that the subscription be closed 
on the 3tst inst., and all subscriptions were requested to be paid 
on or before that day. 














NOTES AND MEMORANDA. 


THE manufacture of gunpowder from pierates proceeds as fol- 
lows:—The variousi ients are powdered in a stamping mill for 
atleast three or at most six hours, under addition of six to fourteen 
per cent. of water, according to their composition. The mass is 
now subjected to a 
according to the velocity of combustion to be imparted to the pow- 
der. The cake obtained is then granulated, polished, and dried in 
the ordinary manner. The process remains the same for all kinds. 

MitaN NeEVoLE, of Prague, has analysed a fused product 
obtained during the excavation at Pompeii, It consisted of a 
slag-like mass covered with a brownish yellow earthy crust and 
enclosing a quantity of alloy of a beautiful golden colour. This 
alloy, evidently the effect of the action of a considerable tempera- 
ture on metallic vessels that may have formed decorative ornaments 
of a Pompeian house, was found on analysis to have the following 
composition : -Copper, 55°04; iron, 29°56; zinc, 10°67; antimony, 
3 53; and lead, 1°12. It had the specitic gravity 6°66. The earth 
crust consisted essentially of the oxides of zine and iron, with 
some silica and alumina, 

PeLicot has published a method by which Valenciennes has 
succeeded in obtaining metallic uranium in compact masses, A 
mixture of 75 grammes of chloride of uraninum, 150 grammes of 
dried chloride of potassium, and 50 grammes of firmly eut sodium 
is placed in a porcelain crucible and covered with a layer of dry 
chloride of potassium. This erucible is placed in one of pluwmbago, 
the interstices being filled with coke powder, and then heated to 
redness. To melt the metal reduced by this process the heating is 
then increased to the utmost degree, and on cooling the uranium 
is found in a very hard black slag, from which it can be separated 
by washing. The metal has a specific gravity equal 18°33, 

WE understand that the prizes which were offered by Mr. 
Barkas, of Newcastle, to pit lads, in Durhamand Northumberland, 
to induce them to search for fossil remaina, have been attended by 
the most unexpected results, Not only have the lads picked up 
from the refuse shale heaps large numbers of fish remains, and 
some remains of large reptiles, but, what is really extraordinary, 
and will astonish palwontologists, one of the lads has found the 
lower jaw of a true mammal. The effect of this discovery, if it be 
a genuine one, will be to reduce the comparative ages of all 
hitherto known mammalia, and carry back the mammalian life of the 
world for millions of years. 

GUNPOWDER cannot well bear over twenty per cent. of picrate of 
potassa, while for cannon powder it should not exceed fifteen per 
cent. For the latter from eight to fifteen per cent. are taken 
according to the desired velocity of combustion. Designolle pre- 
pares also coloured firework compositions by means of picrates, of 
which the following are recipes: - Gold rain, 50 parts of picrate of 
ammonia, and 50 parts of picrate of iron; green fire, 48 parts of 
picrate of ammonia, and 52 parts of nitrate of baryta; red fire, 54 
parts of picrate of ammonia, and 46 parts of nitrate of strontia. 
Until recently the picrate of potassa has been very expensive, but 
improvements made in its mode of preparation enable the manu- 
facturer to sell it at a price sufficiently low to ensure its applica- 
tion for all practical purposes. 

A METHOD of determining the amount of zine volumetrically, 
founded on the insolubility of the precipitate formed by ferro- 
cyanide of potassium with zinc salts in ammoniacal liquids, has 
been proposed by Renard. ‘To estimate the zinc in a mineral, a 
quantity, from one to two grammes, ig dissolved in agua regia, 
and rendered alkaline with ammonia, by which means the oxide 
of the metal in question dissolv: To the filtered liquid are added 
25 cub. Cent. of a solution of ferrocyanide containing 150 grammes 
of this salt in one litre of water. Dilute the mixture till it 
amounts to 250 cub. Cent., filter 100 cub. Cent. of it into a vessel, 
and neutralise this with hydrochloric acid, which must contain 
neither free chlorine nor sulphuric acid. Then acidulate it with 
about 30 cub. Cent. of the same acid, and add to it of a standard 
solution of permanganate of potash till the ferrecyanide is con- 
verted into ferricyanide. By knowing the strengths of the solutions 
employed the amount of zinc can readily be caleulated. Other 
metals by their presence do not vitiate the experiment. Some, 
such as iron, aluminium, Xc., are insoluble in ammonia; others, 
like lead, though slightly soluble, are not thrown down by 
ferrocyanide in dilute solutions. Copper alone destroys the 
exactitude of the method, since its oxide is likewise soluble in 
ammonia and precipitated by ferrocyanide of potassium, 

Srpor has described the formation of artificially crystallised 

monosulphide of iron, the corresponding sulphide of manganese, 
and a magnetic sulphide of iron. To prepare the iron compounds 
a current of dry sulphuretted hydrogen is conducted over 
artificially prepared magnetic oxide kept at a white heat, 
water and sulphuric acid are evolved, and in two hours the 
magnetic oxide is converted into fused sulphuide. By a more 
powerful heating sulphur is liberated, a proof that the substance 
undergoes decomposition, and after the tube has become cold that 
es of its interior which had been subjected to a less severe 
heating is observed to be coated with a crust of fine hexagonal 
crystals of sulphide of iron; that part, however, which had been 
most strongly heated still contains a fused mass. The crystals are 
black and lemon yellow in colour, dissolve in hydroehloric acid, 
with development of sulphuretted hydrogen, no sulphur being 
deposited, and exhibit ali the properties of a monosulphide, with 
which, in fact, they are isomorphous. The fused body already 
mentioned is greyish yellow, and has the metallic characters of 
native pyrites. It is decomposed by hydrochloric acid with evolu- 
tion of sulphuretted hydrogen and deposition of sulphur. The 
author considered, from the mode of its formation, that it possesses 
the composition denoted by the formula Fe, 8,. It is magnetic, 
and shows double polarity. When heated it loses its magnetic 
properties. The monosulphide of manganese is made by conduct- 
ing sulphuretted hydrogen over the ordinary sulphide of manganese 
in the same manner. It crystallises in yellowish green hexagonal 
prisms. At the same time are produced some small brilliant 
lustrous crystals, having the form of a cross or square, which have 
not yet been investigated, 

WE extract the following interesting facts relating to the 
infecting property of cholera matters in regard to our water supply 
from a recent number of the Standard :—‘‘‘It may be safely 
asserted,’ says Dr. Frankland, ‘that the addition of cholera rice- 
water to the water of the Thames, in the proportion of 1 to 1000, 
would not materially affect the results of the chemical analysis of 
the water.’ Thus the following exper:ments show two things: 
—First, that water may become seriously contaminated with 
choleraic matter without the presence of the latter being indicated 
by chemical analysis ; and, secondly, that water so contaminated 
is not completely deprived of this impurity either by filtration or 
passage through animal charcoal. On October 24th, 1866, a boy 
ten years of age was admitted into the Cholera Hospital, Com- 
mercial-street, suffering severely from the prevailing epidemic. In 
about eighteen hours the youth died. Some of the rice-water 
evacuations of this cholera patient were collected, and came inte 
the possession of Dr. Frankland. On being mixed with ten parts 
of distilled water, the flocculent matter which this fluid contained 
subsided, leaving an opalescent liquid above. One volume of the 
original rice-water was also mixed with 500 volumes of distilled 
water, and the mixture so formed was passed through filter-paper 
—a far more perfect filtration than any which is available on a 
large scale. But the filtered liquid was ‘still very opalescent,’ 
proving that cholera matter still remained. The liquid thus 
filtered was next passed through animal charcoal. The opalescence 
was thereby further diminished, but still it was ‘not entirely re- 
moved.’ The significance of sucha result is great. But more 
remains to be said. Taking the mixture of one part rice-water and 
500 parts distilled water, after passing through filter-paper, the 
chemical test of potassic permanganate was employed. So farfrom 
this chemical test revealing the danger, it actually gave a result 
more favourable than that of ordinary filtered Thames water.” 






















































yreesare of from 600 to 1000 cwt. per square inch, | 

















MISCELLANEA. 





A NEW tin mine has been opened in San Bernando county, Cali- 
fornia, 

Five beautiful pearis have just reached England from the new 
pear! fishery in Western Australia. 

THE needle manufactory of Schleicher in Schonthal, near 
Duren, on the Rhine, exported in the year 1868, 340,000,000. sew- 
ing needles. 

THE Commandant of the United States Armoury at Springfield, 





Mass, is sending away 100,000 muskets which the Unit tates 























Government has sold to the Turkish Government. 

Mr. LAYARD is proposing mosaic decorations for t ral hall 
at Westminster, amongst other reasons for the sa! ‘ y 

his he is much mistaken ; mosaic decorat really very 

DisPaTcuEs from Ottawa, Ontario, state that th civen 
before the committee on the Huron and Ontario Ship Canal 
»stablishes the fact of the importance and practicability of that 
great work. 

Tux Society of Arts have given their gold medal to the inventor 
of a plan for the artificial drying and rapid harvest of hay and 
corn, Mr, Mechi, in the Times of Wednesday, te e 
efficieney and value of the inventor's plans. 

THE Dale Silk Company of Paterson, U.S., ha en- 
teen skilled weavers from Lyons, and quarter the 1 
company’s houses, preparatory to entering extensively into 
silk weaving. American dress silks are sellis } ve at 
5dols. a yard, 

CoMMISSIONER WILSOR, of the U.S. Land Office 
telligence setting forth the discovery of a vah of « 
bar, about twenty five miles nortli-east of the city « ’ 
Francisco, in township north of range No, 1, « 

Diablo meridian. 

OnE of the largest iron ships of war ever yet built | laid 
down at Pembroke Deek, and she is te have the nan rer. 
A number of heavy armour plates have arriv: pn her 
construction, and when completed it is expecte he wi the 
finest vessel of her class in the British navy. 

A PRIVATE soldier in California has invent: new method of 
skimming milk. He fits a fine gauze sieve to a ! the size of 
the pan. The milk is then poured into the pan so as to a little 
more than cover the ve. When the cream I it hoop 1s 
lifted, and the cream is thus completely reumov 

THERE is a new company started in London for 7! i of 
assisting unemployed clerks by finding them employ1 . ir- 





nishing ready written addressed envelopes, 
for the distribution of newspapers, circ 
less cost and trouble than they can be ot 









Francis JosePpH, Emperor of Austria, 














genius. He has recently found time to construct a clock, a very 
ingenious piece of workmanship, which he has prese: to his 
mother, the Archduchess Sophia. There is att clock 
agaudily plumed cock, which crows every day # 

Forty-six new discoveries of rich silver deposits are reported in 
the White Pine district, United Stat ‘ in rable 
excitement in t] region. The shipments ] from thence 
latterly have averaged from 70,000 dols. to 80,000dols. per week. 
rhe mining facilities will soon be doubled, and it is estimated that 


500,000 dols, will be shipped in July. 
Tue Twickenham loeal board have resolv: " 
rial to the Home Secretary calling his attention to the « rous 
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state of the Hounslow gunpowder mills, and another to t yak 

of Northumberland, the owner of the land on w! V re 
situate, begging that he will not renew the lease to Messrs. Curtis 
at the expiration of their term, which ends in : four y 





Price, paymaster in the royal 
to visit the whole of , 
i the instructions relating to the 1 

establishment. I ¥ 
at Chatham Dockyard 
he officials in carrying out 


Mr. A. 
by the Admiralty 
l se of revisi 

luties ; 
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to be afforded 
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THe Belgian i: le displays no material var 
bars have, however, become scarce, and have com 
Official tables show that the exports of rails fre 
first quarter of this year amounted to 17,016 t« 
tons in the corresponding quarter of 1868, ai 
corresponding quarter of 1507. The « 
Russia seems to have rather declined this y< 

Amone items of French metallurgical intel 
tioned the re-lighting of the Frouard furnace fo 
refining pig, the renting of the Heming Works by 
a proposal to sell the Mulaine furnaces, and an abortiv: 
sell the St. Charles forges in the Ardennes, the reserve price 
£7600 not having been attained, A fresh attempt will, i 
be made shortly to sell these last-mentioned wor 

THE French iron trade displays continued i 
have presented no material pom nd There has not been 
doing in rough pig at St. Dizier, but other descriptions | 
sought after to a considerable extent. The works of the } 
and the Moselle are even better off than those of the Hav 
in consequence of the regular demand which they es 
while prices are steady and firm as a matter of cour 

THE Pittsburgh Evening Chronicle says that: y all the coal 
shipped to New York and New England, amounting t 00,000 
tons per annum, is obtained from Pennsylvania i} 
3,500,000 tons are shipped to New York, an! 1 
5,500,000 tons, is conveyed in sailing vessels t 
Long Island Sound and ports beyond. The pr 
Pennsylvania and Maryland in 1867 was over 16,000,000 ¢ 
is increasing at the rate of 2,500,000 tons, or [iit 
annum. 

On Saturday afternoon a splendid screw steamer, the Libr 
was launched from the ship-building yard of Messrs. Gor 
Bros, and Co,, Dundee. The vessel has been built for the 
Steam Navigation Company, London. Her k ‘ 
measure 250ft.; her breadth moulded is SJft.; depth moul 
17ft. 10in. ; tonnage under deck, 830; gross 1 , $85 tons; 
and she is classed AA at Lloyd's, She will bi i 
engines will be cutieeo-condondinn and of 250-hors 
passengeraccommodation is of the first order, | 
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for upwards of one hundred each first and sec 

Tue revenue of the western railroads of t) : 
appears to be largely extending. In May the Chicago, 
and Pacific acquired 419,100 dels. as compared with 


in May, 1868 ; the Chicago and Alton, 345,556 dols., again 
dols, in May, 1868; the Illinois Central, (© I 
572,551 dols, in May, 1568 ; the Michigan, South 
Indiana, 445,792 dols., against 400,486 dols. in Ma 
Michigan Central, 403,646 dois., against 
1868; the Pittsburg, Fort Mz t 

ainst 615,600 dols. in May, 
Western, 529 dols., ag: 

THE nailers’ strike in Worcestershire has assumed a more deter- 
mined attitude, and a further accession to the ranks of the men 
has swelled the total number to five thousand. The dispute is 
one of the most serious and important that has occurred in the 
district for some years, and although large sums are being distri- 
buted in relief, the distress prevailing is very great, and appears 
to be increasing. Large mass meetings are held by the nailers 
from day to day, but the factors maintain a studied reserve, and 
affect the most perfect indifference. In the district generally the 
magnitude of the strike is viewed with some alarm, although 
hitherto the men have maintained their resistance in the most 
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peaceable manner, 
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open up the cavity in thedisc tothecrank pin by suitabledrilling, the 
lubrication of the crank pin would cease to bea difficulty. 
might be fed in at once to last a whole season. Most machines are 
so arranged that in doing this there is no difficulty whatever, while 
the added cost would not exceed a couplé of shillings spent on 
drilling. Another way out of the difficulty would consist in 
using a tubular connecting rod and filling it with oil. In what- 
ever way the difficulty is to be got over, however, it is certain 
that, after the opinions which I heard expressed to-day by the 
judges—opinions which I heartily endorse—it is essential that 
some steps be taken to render the lubrication of the crank pins 
and slide boxes of the cutters very much better than it is now. 
Who, as matters now stand, is to be the wiser whether a crank 
pin is cutting itself to pieces or not? When we can put in oil 
enough in the morning to last all day a great step in advance will 
have been made, so great a step that I venture to say that any 
machine fairly efficient in other respects, and admirable in its 
lubricating arrangements, would this year take the best prize 
which the Society can bestow. The last sentence brings me, 
naturally enough, to the subject of prizes, which are as follows :— 
PRIZES. 

Machines and Implements for the Harvesting of Crops. — 
Section I., for the class of mowing machines—for 2-horse ma- 
chines, £50; for 1-horse machines, £30. Section II., for the 
class of haymaking machines, £30. Section III., for the class of 
hay-collectors, £15. Section IV., reaping machines—(1) For the 


class of reaping machines, with self-delivery in sheaf, clear of the | 


horse-track, £60 ; (2) for the class of reaping machines, with self- 
delivery in swathe, clear of the horse-track, £60 ; (3) for the class 
of reaping machines, without self-delivery, £30 ; (4) for combined 
reaping and grass-mowing, £30; (5) 1-horse reapers, £30. Sec- 
tion V., for the class of horse-rakes, £30. Section VI., wagons, 
the class of—(1) Pair-horse wagons, £30 ; (2) other wagons, £20. 
Section VII., carts, the class of—(1) Single-horse carts, £20 ; the 
class of (2) 2-horse carts, £20; the class of (3) harvest carts, £15 ; 
the class of (4) market carts on springs, £10; the class of 
(5) liquid manure carts, £10. Section VIII., for the class of 

i with low body, adapted for moving stock, implements, 
&c., on a farm in the most convenient form, £20. Section IX., 
for the class of sheaf-binding machines, £20. Section X., for the 
best system for drying corn and hay in wet weather, sufficiently 
economical for practical purposes, gold medal. Miscellaneous 
awards to agricultural articles and essential improvements therein, 
ten silver medals. 

Special Prizes offered by the Manchester Local Committee.— 
Broadcast distributor of guano or other manure, to be worked by 
one or two horses (Ist prize), £10. Machine for potato getting, 
to be worked by one or two horses (lst prize), £10; the 
machines to be tried at work, and brought to the show-yard to 
remain during the show. Plans or models, with specifications 
and estimates of labourers’ cottages, to be built in pairs, with 
not less than three sleeping rooms each, having regard to cheap- 
ness, ent, and convenience (Ist prize), £20, (2nd prize) 
£101. Plans or models, with specifications and estimates for hay 
or corn sheds, with special regard to economy and convenience 
(1st prize), £10, (2nd prize) £5. Plans or models, with specifica- 
tions and estimates of covered sheds for storing manure (Ist 
prize), £5, (2nd prize) £3. In awarding the above prizes, i 
economy, and durability will be especially considered. Collection 
of modern dairy utensils (1st prize), £5, (2nd prize) £3. Harness 
for a pair of horses for all agricultural purposes, with regard 
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selves, but the combined machines, with the reapers, include all 
the most interesting features of the display of such machines. 
About sixty are to be tested during the week, and this fact alone 
will prove sufficient apology for not dwelling long on any. A 
short notice, however, of a few of the novelties will prove use- 
ful. The newest, and perhaps the most ingenious, implement in 
the yard is the “Star” reaping machine, exhibited by the 
inventors, Messrs. Foster and Sons, of Witham, Esvex. This i 

probably the first reaper ever made without gearing, the 
reciprocating motion being obtained by a curved ridge inside 
the driving wheel, acting upon steel friction rollers connected to 
the knife by a lever. Under the seat of these machines is intro- 
duced an india-rubber ring of great flexibility, which prevents the 





fortable. The outside shoe is so formed as to admit of the wheel 


being turned over, so that by loosening a nut it can he fixed out- | 


side for reaping wheat, and on the inside for mowing Uurley, oats, 
clover, &c. The speed of the knife in these machines is quite as 
great as in others, and the entire 
arrangement is strong and me- 
chanical. Mr. J. G. Rollins, of 
Old Swan Wharf, 
showed Johnstone's self-delivery 
reaper, in which the corn is 
taken off by rotating rakes 
worked by cams. This is said 
to be novel in all its arrange- 
ments. Any one or more of the 





out of use in a moment. Mr. 
Rollins also showed a very neat haymaker, the teeth of which 
are coiled wires, as above. 

Messrs. Hornsby, of Grantham, exhibit no fewer than seven- 
teen mowers and reapers, of very varied construction. Of these 
about seven, which may be regarded as types of the rest, were 


London,* 





jarring of the metal, and makes the driver's seat far more com- | 


five rakes can be thrown into or | 








prize machine, 646, is a swathe deliverer of very simple construc- 
tion ; 647 is a new implement, somewhat like 646, but com- 
bining improvements which tend to lessen the draught. Messrs. 


Hunt and Pickering show a machine, No. 1835, with patent 
CROOVE FOR Fic. 1 
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fingers, having an extra or false blade of thin sharp steel fixed in 
each finger, so as to ensure a true clipping or shearing action when 
the machine is in motion. The frame is of wrought iron, double ; 
the plates being secured to each other with rivets and studs. A 
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cheapness, lightness, and durability, prices to be attached (Ist | 


prize), £10, (2nd prize) £5. Best illustration of the principle of 
ing, and of 
(2nd prize) £5, (8rd prize) £3. 


The number of reapers and mowers entered for trial is so great | more under the circumstances than notice a few of the principal | 
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| Selected for trial by the judges. It is impossible of course to do 


shoes for horses of all classes (1st prize), £10, | 


that it would be utterly out of the question to attempt to peculiarities of thes¢ machines. No 643, for example, known as 


describe even the principal features of one half the lot. 


Fama 1 +5: 








A 


very good frame is thus obtained—far better than one of wood, 
and less likely to be broken than one of cast iron. Messrs. Pick- 
sley, Sims, and Co., Leigh, near Manchester, show twelve mowers 


I the “Governor ” reaper, is a 2-horse machine, with a wrought | and reapers, No. 1974, being a new implement, in which a sun- 


eliminate the mowing machines, pure and simple, and following | iron driving wheel. The knife blades used in this, as in all | and-planet motion is used to get up the speed of the knife. This, 
the plan adopted by the judges already named, will, for the | other reapers and mowers made by Messrs. Hornsby, are open 
present at least, confine myself to the reapers and the combined | instead of solid. The delivery of the corn is effected by a rake 


reapers and mowers. The grass cutters were judged by them- ' working without cams on an inclined axis. 


The “Plymouth” | stand a good deal of hard service. No 1976, by the same firm, is 


a one-horse machine with a manual back delivery, costs but 
£15 15s. It is in all respects neatly got up, and should be able to 
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a larger machine, with manual back delivery. It is a com- 
bined mower and reaper, embodying some peculiarities 
which cannot well be explained without an engraving. It must 
suffice to say, that of the two driving wheels one carries an in- | 
ternal and the other an external toothed wheel bolted to it. The | 
entire frame of the implement can be traversed at will, right or 
left, on the main axle. The counter shaft—or the first motion 
shaft, as it is sometimes called—carries a pinion at each end ; one 
of these will gear externally with one road wheel, the other 
being out of gear. But by shifting the implement across on the 
main axle, the pinion before in gear is taken out and the other 
thrown into gear, and the speed of the knife is varied one-third. 
The internal gear is used for mowing, the external and slower 
for reaping. ‘This is a very good looking machine, and admi- 
rably got up. Mr. Bamlett, of the Vale of Mowbray Works, York- 
shire, shows twenty-two mowers and reapers, most of them 
differing from one another. No. 3984 is remarkable in one respect : 
the stroke of the knife has been reduced from 3in. to 24in. This 
gives a shorter crank, and it is claimed by the inventor that the 
power required to drive will be reduced; but this is doubtful, 
because it is tolerably certain that the knife must in any case 
pass over a given number of feet per minute to cut a given 
crop at a given rate, and it follows as a natural consequence that 
if the stroke is short the number of reciprocations per minute 
must be augmented. 

It is not a little amusing to find close by machine No. 4308, 
exhibited by Mr. W. Mattison, of Leeming Bar, Bedale, York- 
shire, in which the stroke of the knife has been increased from 
the normal 3in. to 5fin. The number of reciprocations is re- 
dueed, and as each tooth on the cutter bar clears two fingers 
, the chances of clogging and the increased friction 
rapid rotation of small wheels is no doubt in a mea- 
sure i d; and Mr. Mattison makes out a very good case 
indeed for his machine. The fact that two cuts so widely dif- 
ferent should each be adopted with the same object, viz., improv- 
ing on th s sufficiently suggestive. 

In this hasty sketch | have scarcely glanced at the pecu- 
liarities of the different machines exhibited ; but these, with the 
exceptionof the * Star” mower and reaper, arealtogether in matters 
of detail, not in matters of principle. We have in all the crank, 
connecting rod, and serrated knife working between fixed fingers 
we have in all gearing for putting the knife in motion. The 
delivery arrangements may be divided under four principal 
heads :—The manual drop platform ; the swathe side-delivery, 
effected either wy screws, as in the Burgess and Key’s 
implements, or by strap or chains carrying fingers, and working 
transversely across an inclined platform, as in the pushing ma- 
chines the Beverley ron and Wagon Company ; the sheaf- 
delivery, effected by revolving rakes working on an axis inclined 
to the platform, as in one of Hornsby'’s machines, or on cams, as 
in Howard's machine ; and, lastly, another form of sheaf-delivery, 
effected by the peculiar action of two blades or rakes, as in 
No. 164 and 165, two reapers exhibited by Messrs. Brigham and 
Bickerton, of Berwick-on-Tweed, about which I shall have more 
to say. Inthe combination of these various parts—the cutter 
bar, the frame, the carrying appliances, the gearing, and the col- 
lecting and delivery apparatus—there is room for endless variety, 
and, as a result, machines may be seen this year at Old Traftord 
possessing, to the untrained eye, little or no resemblance, and yet 
doing precisely the same work in the same way. Only long ex- 
perience in the field can, under such circumstances, decide which 
is best. But agricultural shows cannot last over weeks or days 
enough to test machines for durability in this way ; and, as a 
consequence, it is often difficult to settle which of two machines is 
the best ; when, if the trial could last a season instead of an 
hour, the question would be easily settled. 
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TurspDay NIGHt. 

The entire day was occupied in the preliminary trial of the 
reapers and mowers. The latter I may for the present dismiss 
with a very few remarks. The work done by all was so good that 
great doubts exist as to the possibility of the judges being able 
to discover any difference in the quality or quantity of the cut- 
ting effected by the competitive machines. If this prove the 
case the awards must be given on a different footing altogether— 
viz., excellence of mechanical construction; and to determine 
this Mr. Bramwell is examining every machine quietly and eare- 
fully. On his opinion a great deal will depend, and it is fortu- 
nate that the Royal Agricultural Society are able to avail them- 





' maintained its high character. To Messrs. Hornsby succeeded 





selves of the services of an engineer at once so able and so 
impartial. 

As regards the reaping machines the case is entirely different. 
hese machines have to deliver the corn as well as cut it, and as 
a perfect delivery has not yet been got, though a perfect cut has, 
there is plenty of room for pronouncing on the merits of various 
machines. The reapers were tested to-day in a field of rye, still 
green, at a distance from the meadows and mowers. I have only 
time for a short notice of the operations of this forenoon, for the 
preliminary trial was got through tolerably early. At nine 
o'clock operations were commenced with No. 1709 pushing ma- | 
chine, swathed delivery, three horses, by the Beverley Iron and 
Wagon Company, Limited. The work done was very good. The 
machine went, as the manner of pushed machines is, right 
through the crop, and opened the way for others. The new 
mounted police appeared on the scene about this time, and did 
good service in keeping the crowd off the judges, a duty in which 
they were assisted by the workmen, who thwacked the horses 
well, and so kept the police stirring in a way which could not 
have been otherwise so well effected, as the members of the force 
were not entrusted with either spurs or whips. 

After a little unavoidable delay at first, matters were 
got into working order, and the machines were brought up 
and tested with great rapidity. After 1709 came 3975, 
by Bamlett: It eut very fairly except where the corn lay 
away from the machine. The swathing was good, the bits being 
kept well together. Next came 173, a 2-horse pushing machine 
by Mr. A. J. Murray, of London. This machine created no small 
amusement. The steering was eftected precisely as in a veloci- 
pede, and not in the way normal to pushing machines. Mr. 
Murray took his seat on the pole, grasped the T-handle of his 
steering-gear, but the machine would not cut. Mr. Murray could 
not steer, and notwithstanding the exertions of a pair of very 
willing horses, Mr. Murray, after describing an erratic course of 
a hundred yards—precisely like that of a pupil velocipedist—was 
obliged to retire discomfited, but by no means cast down. 

Next came a screw delivery machine, No. 178, by Burgess and 
Key, of a well known pattern. It cut well, but delivered, as all 
screw machines do, indifferently as compared with some other 
machines. After this came 484, by Mr. W. A. Wood, of London, 
an extraordinary machine with a jointed rake running all 
round a wooden platform, driven by a chain in a groove. It 
completely failed either to cut or deliver, and was out of the 
competition in ten seconds. After this No. 646, a machine by 
srs, Hornsby, which took the first prize at Plymouth four 
s since, was tried, With the corn lying off, the cut was fair but 
on turning round, the squarefbeing cut at right angles tothe 














! teeth of the wheel. The driving pulley is double V-grooved, 
| around which the driving rope takes a turn, the rope being guided 
| into the grooves by a pulley. The angle rope porters are mounted 


Mr. Read, of New Malton, with a semi-manual machine, in 
which two or three transverse spars take the place of a table. The 
corn is carried off these by straps and fingers, much as in No. 
1709. A man rakes up the corn to the cutting bar. This 
machine cut passably, but delivered so badly that it was rejected 
for further trial by the judges. 

After this failure came a success in the shape of 647, by 
Hornsby, a very neat machine, was the delivery, effected by three 
chins on a table. This did very good work, but not quite up 
to 646. The next ma¢hine tried was one fitted with cam rakes, 
or,more strictly speaking, two rakes and four gatherers, by Samuel- 
son, of Banbury. The results were, on the whole, very satis- 
factory, the cut was good, and the sheafing fair. Next came 
410, an American invention, manufactured by Johnstone, 
Huntley, and Co., U.S., and exhibited by Mr. J. G. Rolling, of 
London. The machine is fitted with five rakes, any one of which 
can be used or not at a moment’s notice. It is ingenious, but 
complex. It cut badly and high, and the sheaf was very in- 
different. 

After this came a pusher machine, No. 1707, by the Beverley 
Wagon Company, with double self-acting swathe delivery. This 
cut well, and delivered very fairly. It appears to be a reliable 
and efficient implement. It was succeeded in the field by No. 
644, a self-raking machine by Hornsby, which maintained the 
character of the firm. The work done by 637, an old type of 
cam-gear self-raker, by Hornsby, was also excellent, 

We next had a trial of a self-raking machine by Brigham and 
Bickerton, which did the best cutting and delivering done by any 
sheaf deliverer tried, and of which I reserve a description till I 
can make it complete, and the same statement must apply to 164, 
a very similar implement, tested a little later in the day. No. 
643, a sheaf deliverer by Hornsby, already referred to, run 164 very 
close indeed. The work done by this machine was very ad- 
mirable. No. 188, by Messrs. Kearsley, of Ripon, with four 
rakes, working without cams, at a fixed angle, cut very well and 
delivered badly. The machine is awkward, if not dangerous, in 
the field from the great sweep of the rakes. 

Mr. Howard, of Bedford, next brought his beautifully built 
double cam improved American machine on the field. The pe- 
culiarity is, that the gatherers, of which there are two, have such 
a motion given them that they enter the corn as low down as the 
rakes, but rise so quickly before reaching the platform that 
they do not spoil the sheaf in course of formation, which is re- 





moved by the rake. The work done was very good. The last 
machines tried in the forenoon were 645 and 642, by Hornsby. | 
The results were quite satisfactory. The judges then went | 
to luncheon, and I crossed to the fields where Fisken’s steam 
system was being got to work. The invention is eminently 
novel, and deserves so much attention that I give a general 
description of the arrangements in the words of the patentee, | 
who has had at least fifteen years’ experience in all sorts of steam 
ploughing: —* The distinctive feature of this system is the use of 
a light rope for conveying the power from the engine, and the 
combination of two self-moving anchor windlasses. The light 
rope or driving band conveys the power from the engine, which 
is placed within or at any convenient position near to the field. 
This rope moves at the speed of the periphery of the fly-wheel, 
and is carried round the tieid about to be cultivated upon light 
bearing and corner pulleys, being kept in its proper working | 
order by a tension porter, placed near and under the control of | 
the engineman. The self-moving anchor windlasses are placed 
one upon each headland, and occupy the place and do the work 
of the engines in the ‘double-engine system.’ The windlasses 
are mounted upon four wheels, the wheels being provided with 
discs ; and there is also a broad coulter which cuts into the 
ground, and resists the pull of the implement. To the axle of 
the fore wheels a pair of shafts is fixed, for the purpose of guiding 
the windlass when at work, and removing them. The machinery 
is carried upon a main bracket placed between two angle-iron 
beams; below the main bracket, upon a stud, is placed a 5ft. wind- 
ing drum, which gears by an eccentric movement into a pinion 
fixed upon the down end of the intermediate shaft. To this | 
eccentric is fixed a lever handle, by which the attendant can | 
throw the drum in or out of gear. The drum is provided with | 
an automatic brake, which acts only when the drum is paying 
out. Below the drum is the cage, which prevents the steel rope 
from getting out of order. To this cage is fixed a lever and 
guide pulleys, which keep the steel rope in its proper place and 
assist the coiling. Above the main bracket are placed the wind- 
ing-forward drum and intermediate wheel. The winding-forward 
drum is geared, by an eccentric stud and lever handle, into a 
pinion placed above the intermediate wheel. The intermediate 
wheel gears into the friction pinion, which runs loose upon the 
driving pulley shaft. This pinion is geared by a friction clutch 
motion to the driving pulley shaft, this friction motion being 
wrought by a lever, screw, and hand wheel. To the lever is 
attached a self-acting brake, which stops the intermediate wheel 
and pinion when the clutch is out of gear, so that either of the 
drums can be brought into action without the risk of breaking the 








upon two wheels, upon the shaft of which a piece of wood is 
fixed, the one end of which rests upon the ground when in place ; 
upon this wood is fixed a hollow pillar, into which the pulley 
shaft runs, upon the top of which shaft the pulley is placed 
which holds the rope, the rope being kept in its place by a guard 
attached to the pillar. This angle rope porter is held in position 
by two chains, attached to two iron stakes driven into the ground. 
The light rope porters are mounted upon stakes shod and hooped 
with iron, for the purpose of being driven into the ground ; upon 
this stake is fixed a light pulley into which the rope runs, the 
rope being kept in place by means of a movable pin. The ten- 
sion porter—the purpose of which is to keep the light rope at its 
proper tension—is mounted upon four wheels, between the axles 
of which a piece of wood is fixed, upon the one end of which is 
placed the rope pulley, and upon the other a small winch, which 
winds up a rope fixed ahead to an iron stake driven into the 
ground.” 

The engravings Figs. 1 and 2, on page 35, render the whole 
system clear :— 

WEDNESDAY NIGHT. 

The judges resumed their operations at an early hour this 
morning, but nothing worthy of notice occurred to render the 
proceedings of to-day different from those of yesterday. The 
mowing machines continued to perform admirable work, Howard 
doing perhaps the best, inasmuch as he cut half an acre of heavy 
grass in twenty-seven minutes, closely and well. As regards the 
reapers, the preliminary trials were continued in another field 
where the crops were more unequal than in that used yesterday. 
Probably the neatest machine tried was No. 3731, by Howard of 
Bedford. This implement is of the tipping platform combined 
class, and it abounds in small ingenuities which are at once ele- 
gant in themselves and conducive to efficiency. The connecting 








first direction, the cut was all that need be desired, and the 
swathe delivery was most excellent. The machine so far fully 


rod head is secured to the crank pin by a cottar working in a| 
groove, and in its tarn secured by a split pin. The connecting ' 
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rod can be taken out in at most ten seconds, and this is a matter 
of no small importance in heavy crops on dirty land when the 
knives require frequent replacement. The ratchet wheel gear is 
very ingenious. The main wheel is practically a bevel wheel 
with an outer loose rim put on to take the road. Weight and 
expense are both saved by this mode of construction. The work 
done by this machine was very excellent ; in fact taken as a 
whole, the implement for general purposes leaves little or nothing 
to be desired. 

A combined “reversible’’ reaper and mower, No. 42, exhibited 
by Mr. W. Harkes, of Lostock Graham, Cheshire, may be classed 
among the novelties of the year. It is made of iron throughout, 
frame, shafts, and all. The machine will cut backwards and for- 
wards equally well. The finger-bar and knife-blade being both 
double, the tipping platfrom swings over by pulling a chain, 
and the horses are so connected to the machine that it is only 
necessary to turn them round at the headlands, just as though 
they were drawing a plough. The shafts turn on the machine, 
which runs either way equally well—in a word, it is both a 
right and left-handed implement. The general get up is good. 
The judges first tried it at cutting all round a patch in the regular 
way, and then backwards and forwards, to test its reversible 
powers. It cuts cleanly and well. The draught is light, and the 
act of reversing was effected in less than five seconds. I am 
much mistaken if this does not prove an exceedingly popular im- 
plement on small holdings where it is more convenient to work 
backwards and forwards than all round. And it is not to be 
forgotten that, under certain circumstances of wind and lay of 
crop, cutting can only be effected at one side of the field ; then 
the ordinary machine has perforce to make the return journey 
idle. At such times the reversible machine would carry all be- 
fore it as regards utility. The machine, 1976, invented by 
Howcroft and McGregor, and manufactured by Picksley, Sims, 
and Co.—to which I have already alluded as sliding on its main 
shaft, to change the speed from slow, for reaping, to fast, for 
mowing—was tested this morning. It worked with little or no 
noise—a result of the admirable finish of the gearing—did 
some excellent work, and was very light in draught. The Ame- 
rican interest was once more represented by Mr. Wood, with No. 
482, drawn by a pair of nearly thoroughbred horses in black and 
silver carriage harness, with little flags at their crests. The turn 
out was “fit to lick creation, I guess,” as I heard one admiring friend 
from the stables say to an insolent Britisher who ventured to 
think that the said turn out savoured of the puffy ; but the 
machine did not “lick creation,” nor anything else. It cut badly, 
and drew heavily, and so for a time Mr. Wood was under a cloud, 
from which, however, he quickly emerged, going in five minutes 
afterwards with No. 476, a combined machine, to which every 
first prize offered by the Royal Agricultural Society in grass 
mowers since 1857 has been awarded. Over 100,000 of these 
machines, Mr. Wood tells us, have been sold. No. 476 certainly 
did most excellent work with a very easy draught, and will, 
beyond question, take an enormous deal of beating. After this 
a number of machines were tested which claim no particular 
comment. Just before No. 476, however, a dropping spar plat- 
form machine, No. 3939, by Messrs. Samuelson, of Banbury, was 
tried. This machine is exceedingly simple. A single large bevel 


wheel is bolted on the road wheel, and this drives a bevel pinion 














‘ keyed on the end of the crank shaft, so that there is but one 


multiplication of speeds. The cut is 5ft. The implement 
worked very silently, with an easy draught, and worked so well 


; as to encourage the belief that all that is needed, in reaping 


machines at least, can be effected by a single increase of speed. 

A machine by Hornsby, called the “Manchester” combined 
reaper and mower, and No. 651 in the catalogue, deserves parti- 
cular notice. This is a 1-horse machine of very simple construc- 
tion. The slow speed for corn is got by putting on a false 
wrought iron band or rim on the cast iron mowing wheel, by 
which the diameter is increased about 4in., the false rim _bear- 
ing on suitable distance pieces. The implement makes very little 
noise in running, and gave admirable results on trial. 

The next machine deserving notice, and tested to-day, was 
No. 4308, a modified Hussey, by Mr. W. Mattison, Leeming Bar, 
Yorkshire. This is a strong and rather heavy machine, well 
adapted for hard work, and its performance was very satisfactory ; 
and the same may be said, indeed, of every modified Hussey 
tried, and they were not a few. This machine has a throw of 
not less than 6in. to its knife. 

As another novelty may be mentioned, No. 60, exhibited by 
Mr. Brenton, of Polbathie, Cornwall. This is a 1-horse back 
manual delivery machine, with the peculiarity that, instead of a 
drop platform, a very short table is used, at the back of which is 
a roller about 10in. diameter, studded with short pins. If this 
revolved continuously, the delivery would be constant, as the corn 
lies heavily on the roller, the straw being caught nearly at the 
centre of gravity ; but the roller does nothing of the kind. It is 
driven by a friction wheel, and, at the moment of taking off, this 
wheel is brought into gear by the foot of the rake man ; so that 
the roller turns only at the proper moment for delivering the 
sheaf. The work done by this implement was very good. 

The new machine, No. 304, by Foster and Sons, Witham, was 
tried to-day with much success. I have already described the 
principal features of this machine, which has no gear 
wheels. It is an attempt in the right direction, and I shall 
watch its further trials with interest. After this came 
two of Hornsby’s machines, one the ‘ Paragon,” No. 649, while 
working in cornagood deal laid, did, both withand against the “lie”’ 
the best work yet performed. The machine is very near perfec- 
tion in every respect. If it was excelled at all, which I much 
doubt, it was by 653, a very silent and efficient machine, also by 
Messrs. Hornsby. It is small matter for wonder that the last 
named firm should be successful when it is borne mind that 
they turn out as many as three thousand reaping and mowing 
machines in thé year, some 90 per cent. of which are for home 
use, 





[By TeLecraru. } 
THuRSDAY EvenING. 

The preliminary trial of reapers was continued up to this 
afternoon, when the second trials began. The second trial of 
mowers began this morning, but no awards have been made yet 
in either of these trials. Trials have also been made of corn- 
dryers’ wagons and miscellaneous articles, but no awards have 
been made. All the trials are very much behindhand. 








A CARGO of twenty-fourtierces, or about 1000 gallons of California 
wine was recently shipped on the Pacific Railroad for the Atlantic 
ports. The wine and brandy product of California now reaches 
8,000,000 gallons, and it is estimated that in ten years’ time the 
annual value of the crop will amount to 20,000,000 dols., and equal 
in value the present gold product. 

ForEIGN MECHANICAL INDusTRY.--(From our Correspondent).— 
The Viceroy of Egypt has ordered fron Messrs. J. F. Cail and 
Co., of Paris, a large quantity of sugar-making machinery. The 
total amount of the order is £600,000, The Paris, Lyons, and 
Mediterranean Railway Company proposes to lay down steel rails 
as soon as possible throughout its principal lines. M. Jolly, of 
Paris, has contracted to execute three covered markets at Lille. 
These markets will involve a great deal of ironwork. 








Jury 16, 1869. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








ON CANTING RAILS, 


Srr,—Practical men will heartily endorse Mr. Airy’s opinion 
that the cant ought to be much less than that given by the 
received formula, A formula based on some definite principle, and 
involving an arbitrary constant, which, when the value of the 
constant has been decided by the engineer in charge, will apply to 
every case, is very much to be desired. Such a formul: 4, with your 
permission, I will lay before your readers. The effect of the cen- 
——— force, if no cant be given to the rails, may be estimated in 
wo ways: 1. The flanges of the engine will press against the outer 
rail and leave the inner. 2 The outer rail will likewise sustain 
more than half of the passing load. Of the first effect no account 
is taken by the formula directly. Some of your readers seem to 
think that if the full cant, according to the ordinary formula, be 
used, the engine will run freely round the curve without the aid 
of the constraining outside rail, except to sustain part of the 
vertical load. It is true that the centre of gravity of the engine 
would describe the curve under the action of a centripetal force 
equal to the centrifugal force due to the velocity, but the engine 
itself would have a tendency to rotate round an axis through the 
centre of gravity, so that if this lie near the fire-box the existence 
of cant would be absolutely injurious. This is no fanciful id 
3adly balanced engines do occasionally get off the road, and I hz 
no hesitation in fixing a great deal of the mischief in their case on 
the use of cant. The second effect I propose to remove to a cer- 
tain definite extent. When a carriage is pulled round a curve the 
outer wheel, which passes over a greater ioe, undoubtedly slips 
forward, but in the case of the en gine which drags the load, the 
reverse, must, I think, be the case, otherwise the pistons on the 
outer side could not be doing any work ; friction cannot act two 
ways at once. Now Mr. Airy has clearly shown that tl 1 
flange ought constantly to press against the outer ra 
opinion, that the inner wheels of the engine slip ba 

















not the outer wheels forward, be cc rrect, then the out rail 
ought to sustain the greatest vertical weight. The principle, then, 
on which the followimg formula is based is simply this, tha when 
the engine is moving with its greatest velocity the excess of 
weight on the outer rails above that on the inner shall not exceed 
a certain fraction of the whole weight. 

Let C be the middle point between the centre A D of thi rails; 


G the centre of gravity of the engine ; and let DA M be the angular 


cant be denoted by O. ul force ~ 
mass of the engine, v the velocity, and e the radius, 
through G parallel to AD; the weight of the « 
divided into two components,. m 4 cos. 9, pi ussing through G and 
the point C, and mg sin. 8 passing through G, and acti ; opposite 
to the centrifugal force. 


where m is the 
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The component m g cos. 9, and the excess of the centrifugal 


force over the other component, viz., m (‘-—9 sin. 4), will have a 
resultant which will cut the line A D in the point B determined by 
the following equation— 
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g cos. 9 
Also the pressure upon the outer rail D will be 


CG é 


=~’ mgcos.§=emag cos. 9 
A D 

where ¢ is an arbitrary coe flicient. Hence AB = c AD. 

CB=AB—AC=cAD—jSAD 

and we have from (1) 
(2e—1) AD vv? * 
‘ = —gqsin. 9 
2 CG *e 


g cos. 6 
Since @ is always very small, cos. 9 = 1 sin. 9 = 9 nearly, and we 
may take A D = CG, I imagine, for most narrow gauge engines, 
and we get the formula 


v2 
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ge é 
as the value of ¢, which, in the case of a six- 
engine of say twenty tons without the tender, 
ght of six cwt. on each outer wheel more than 
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If we adopt 3 
wheeled passeng 
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they would have to bear on a straight road, the formula 
becomes-—- 
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Therefore the smaliest radius which requires no cant on this 
theory would be given by the equation— 
20 7? 


sod 7 


If the velocity be sixty miles an hour this radius will be seventy- 
two chains. The heaviest class of goods engines weigh, exclusive 
of tender, about thirty-four tons, but would not go more than 
forty mi'es an hour. If in equation (2) we put 9=9, and give 
v and ¢ the values due to a velocity of forty miles an hour, and a 
radius of seventy-two chains, we shall get the value 47 for c, or the 
additional weight on each rail will be about 5 ewt. "For a ve locity 
of sixty miles an hour the formula gives a little over Ljin. cant 
for radius of fifty chains, rather less than 2}in. for forty chains, 
about 4fin. for thirty chains, and 7jin. for twenty chains radius. 
If we decide that a velocity of fifty miles an hour round a curve 
of thirty chains radius, and of forty miles round a curve of 
twenty chains must never be exceeded, the proper cant for the 
former would be 2in., and the latter Ljin. I think the conclusion 
to be drawn from these data is that the cant on all curves of less 
radius than forty chains ought to be the same. If we take the 
cant proper for a radius of forty chains, viz., 2jin., the velocity 
which will theoretically cause the weight to be borne equally by 
both inner and outer rails will be thirty-nine miles an hour for a 
forty chains radius, thirty-four miles for thirty chains, and twenty- 
eight miles for twenty chains, velocities which will not be much 
exceeded by the ordinary traffic ; and all seem to be agreed that if 
s steady running ‘cannot be attained. 


the has be les: 
July 12th, CONTRACTOR'S ENGINEER. 
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THE BINGLEY BOILER EXPLOSION. 

Srr,—My attention has been called to an article on the above 
ee in Tut ENGINEER for the 25th ultimo, in which certain 
charges are made against me as the repairer of the boiler, which, I 
thi ie i in justice to ‘myself, I ought not to allow to pass uncon- 
tradicted. Respecting the verdict of the jury I have not much to 
say, as it does not affect me; only in passing I would beg to 
ob serve that whatever the words “* After scientific investigation, 
&c.,” may mean, I can only say that I took a piece of the plate 
from the exploded boiler and subjected it e what is considered a 
somewhat severe test that is, I dished if into an ordinary ‘lead 
pan” about Tin, in diameter and 4in. deep, and I am quite willing 
to leave it to any practical man to say what kind of iron it is— 











whatever numbers of unpractical men may say after what ow are 
pleased to call “ scientific investigation.” Passing over the obser- 


vation beginning with, “‘ Having admirable scientific evidence 
before them,” which, I should think, will be at any rate satisfac- 
tory to Mr. Lavington Fletcher, I come down to the somew hat smart 
and sweeping sentence— “However the verdict has been pro- 
nounced, and for that fact we are thankful, and we are especially 





thankful for the words condemning Messrs. Town, and only 
regret that the jury, manifesting an ordinary amount of 
intelligence—for a jury—did not include the makers of 
the boilers and its repairers—especially the repairer —in 
the condemnation.” I suppose that this vindictive feeling 
against the repairer must arise from a statement in Mr. 


Fietcher’s report, in which he says that two new plates were 
riveted to the bottom, and that the whole of the ended portion 
was not cut away, and that the plates were riveted on to the old 
ones, which were wasted away to jin. thick. Now this statement, 

beg to say, is entirely false. The new plates were yin. thick, 



































and were pate ted on to plates which were at the time at least in. 
thick, and are now ,4in. thick. The writer of ~ article further 
observes quoting, I suppose, Mr. Fletcher's report—that the 
gentleman who re¢ paired t] jiler also took off ‘the original and 
properly-made safety valve, fitted it with a new one, which 
1ad not one-fourth of the az should have had, and which, in 
addition, had the spindle passing through a packed stufiing-box 
I have only simply to add to this statement that it is utterly 
unt [ bought the unfortunate boiler from a firm w! m I 
supplied with a new one, larger, and on a more modern princi 
The old m runting safety valve, &c., were ficed on to the 
boiler. The old boil r was then removed to my yard, where it was 
fully repaired where required, and sented to a water pressure of 
60 1b, per square inch before leat ul was sold 1 i 
any mountings save the l ’ which ha 
| muzzled und as to th Tety aive question, 
nothing whatever to do with it, nor did I know what it w 
| after the explosion. The writer of the article, I notice, omits to 
mention the distressi circumstance to which the boiler was 
subjected during iree years and a-half after it left my 
It was fixed in a position several yards below the level of tl l 
joining land at the back end, and the continual action of the damp 
and wet which must naturally have collected there must have been 
very detrimental, and especially during the two years it was no 








working, but was filled with water; and the corrosion had clearly 
been going on, aided, no doubt, by theexcessive rainy season, until 
some portions of the iron were worn down from the original 
thickness yin. or fin. thick to about yin. thick, and if 
the iron had not been of a very good and tenacious quality it never 
would have stood the severe strain or pressure put upon it so long 
as it did; and the very fact that it required (to quote Mr. Fletcher's 
own report) from 80 lb. to 100 Ib. pressure to the square inch in 
order to cause the explosion sustains this statement. Notwith- 
standing all the unfair and partial statements that have been made 
respecting the sepeleing of this boiler, while I regret as much as 
any one the terrible heartrending occurrence, Ife el noresponsib ility 
whatev er resting upon me a the explosion, as I know that whe an 
the boiler left me it was all right for what it was sold, and it would 
have done its duty safely if it had been fairly treated. 
JAMES WARDMAN. 














Sandbeds, near Bingley, July 12th, 1869. 
[We willingly insert Mr. Wardman’s letter as a reparation for 
any injustice we may unwittingly have done him ; but we must 
point out that the matter is really solely between him and Mr. 
Fletcher. It will be, indeed, unfortunate if the latter gentle- 
man has committed the blunders of which Mr. Wardman accuses 
him just at the moment when the value of scientific evidence is 
boginnls to be felt by coroners and juries. If gentlemen like 
Fletcher once begin to jump to hasty conclusions not based on 
afbcl nt evidence, an enormous amount of injury may be done, 
not only to reputations, but to the charac ster of scientific investi 
al truths.—Ed 








gation as a means of discovering technic 


PORTABLE CORN MILL AND VERTICA 
ENGINE AND BOILER. 

THE engraving on page 38 represents one of Messrs. Marshall and 
Sons’ standard vertical engines, which are made from 
a-half to twelve-horse power, and exhibited at Manchester. 
boiler is of the dome class, with cross section Lowmoor tubes, 
extra strength throughout. The cylinder, which is 
is cast in one piece with the valve chest, 
By removing the lid at the side 
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contains stop and throttle valves, 
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of the valve chest, access is gained to the stop, throttle, and slide 
valves. The rod of the latter is guided in the upper part of the 
valve chest, thus preventing undue wear in the gland by the 


motion of the eecentricrod. The cylinder is attached directly to the 
upper part of the steam chamber of the boiler, the base of which 
is planed to fit the same by means of a radial planing machine. A 
strong wrought iron plate is riveted to the lower part of the boiler 
to receive a saddle casting for supporting the crank shaft. This 
saddle is planed to fit the plate, and is firmly bolted thereto, clear 
of the boiler barrel. The crank shaft is of the locomotive form, 
enabling the power to be given off from either or both ends of the 
shaft at once. The slide valve eccentric is fitted with a reversing 
plate, by means of which the engine can be speedily altered to run 
in either direction. The governors are direct acting. The force 
pump is worked by an eccentric, and is fitted with treble ball 
valves and return hose ; the pump is thus always kept cool, the 
surplus water running back into the cistern or well. Efficient 
means of lubrication are provided for all the working parts. Oil- 
boxes are fitted to the upper end of the slide bars, and the bottom 
end of the connecting rod is recessed out to form a large oil-box 
for serving the crank pin. The boilers are fully equipped through- 
out, being provided with double safety valves, pressure gaugt 
glass water gauge, gauge cocks, blow-off cock, Xc., and can be 
felted, lagged, and cased with sheet iron if required. 

A number of these engines are made on wrought iron trucks 
with locking gear and shafts, as shown in the engraving, enabling 
them to be rei ulily moved by horses moderate distances on good 


roads, The portion of the truck immediately under the boiler is 
arranged to serve as an ashpit, and is fitted with a draught 





regulator. For fixed purposes Messrs. Marshall substitute a metal 
base plate in lieu of the wrought iron truck. 

The other “ome represents a double grinding mill in iron 
frame. The top frame and foundation plate are each in one 
casting, connected together by strong uprights. The bed stones 
are fixed in the top frame, and are provided with vertical and 
horizontal adjusting screws. The stone spindles are scrap iron, 
fitted with balance rims and silent feed gear. The hoppers and 
stone cases are wrought iron. The lay shaft is of scrap iron, fitted 
with suitable pulleys for receiving motion direct from the fiy-wheel 
of a portable engine or other motive power. Motion is com- 
municated from this shaft to the stone wy by mitre wheels, 
one in each pair being geared with wood. A ready apparatus is 





*ttached to each for disconnecting the wheels in case both pairs of 
Stones are not required working at the same time. A strong 
wrought iron crane is fixed between the two pairs for lifting the 
runner stones for dressing. The get up of these engines and mills 
is all that can be desired. 








BIRMINGHAM AT WORK. 
(From our own Corre sponde nt.) 

THE improved demand for railway material in this district 
well sustained, and in the midst of so much general depressio™ 
the activity in this branch is more particularly notic able. The 
great bulk of the inquiries are on account of the Russian market 
East India—which for some years has been the stay of this trade 
—is now doing very little, and the home orders are quiet, com- 
prising probably not more than 10 per cent. of the aggregate de- 
mand, There is some speculation in the district just now as to 
the probable requirements of the heme lines this year, and the 
general impression is that the “‘evil day” in which a renewal of 
this plant and rolling stock will be imperative cannot be much 
lenger deferred. The secret of the prodigious Russian orders 
now being executed is simply this --The Russian Government 
as is pretty well known, guarantees the railways of -the empire a 
certain dividend on certain conditions, One of those conditions is 

















that the assisted railways shall maintain an — plant and 
adequate rolling stock, to the satisfaction of the Government. A 
recent inquiry or as we should call it a bonny commission —on 
this latter subject, has disclosed many shortcomings on the part 
of the railways, and as 2 considerable addition to t plant and 
rolling stock is imperative if they are to claim the guarantee, an 

0 is deman 3 sprung up, suflicient, in fact, to ke : full 

itil ytember the principal rai | mills in this « 
( s in Cleve elend, South Wales, and Uelgium. Th« 

for wheels and axles is proportionately brisk, 

I have just returned from a visit to the railway wheel depart- 
ment of the Brunswick Works (Patent Shaft and Axle Co.) at 
Wednesbury, and by the courtesy of Mr. Richard Williams, the 


ral manager, I am able to give a few notes descriptive of the 
other markets. 


gen 


wheels and axles now in progress for Russian and 

















I ought to premise that the company ¢ 7 at their two establis! 
ments—the Brunswick, and the Old Park Works—from 4000 to 5000 
hands, and that the d artim nt I visite d o upies 400 workpeople, 
and turns out weekly over 500 pairs of wheels. Mr. Ralph Brown, 
who is at the head of the wheel department, was my gui‘e on tl 
oecasion, and he first directed my attent ion to the manufacture 
some solid wroug iron wheels with Kirtley’s spokes, fitted with 
be t ‘‘double star” puddled steel tires, or tires of solid cast steel 
secured either with Mansell’s retaining rings or ordinary bolt and 
rivet fastenings Kirt ey’s Poh s are rolled from BB iron in 
ordinary rolling mills, they are then bent into a triangular shape, 
so th: at when eight are p laced together they form a complete circle, 
technically call a “skeleton.” The machine in which the y ure 
shaped is called a spoke-bending machine. This apparatus has a 
| bed similar to a planing machine, the “saddle” of whi h is 
| worked to and fro by a cranked motion. The saddle has fixed 
acentre block, and two side blocks or arms. The centr 











upon it 
bowk. which forms the crown of the spoke, is moved horizont lly by 
eccentric motion. The side blocks are then simultaneously brought 
together by a single movement of the machine, embracing the 
sides or legs of the spoke with a grip worthy of Bruin. After 
being thus shaped, another movement lifts up the spoke from the 
die, when it is ready for bossing. The operation called ** bossing 

is simple enough. ‘The spokes, arranged in a circle or skeleton, 
are placed on a smith’s fire, called a bossing-fire, and the centre 
part is heated to a welding heat, and a large washer formed by a 
steam hammer, also heated, is welded on to the centre of the spokes 
by ordinary smiths’ sledges. The spokes being sloped at the 
corners of the crown, leave when put together interstices in the 
shape of the letter V, which are “re up by what are called 
**V-pieces.” The operation is called ‘** V-ing the skeleton, 
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performed by wek ling s over specially constructed hearth fires, The 
wheel is then ready t to receive the tire. The accuracy of the 
former, is, however, first secure deither by ordinary lathe-turning, or 
(perl aps im ore frequently) by an ingenious apparatus expre ssively 
called a “squeezing ma chine.” This machine consists of a cir- 
cular bed-plate, on which is worked eight slides, which are worked 
simultaneously to one centre, forming a perfect circle. The 
machine, which was made from Mr. Ralph Brown's own cesi sn, is 
capable of exercising a pressure of 1500 tons after maki lue 
allowance for all fricti m. The tires, which are rolled, be nt, and 
welde ¥ are also tested in what is called a ** blocking machine,” an 
operation which fully proves the soundness of the weld. The tire 
being expanded by heat is next “‘shrunk” on to the sk leton by 
immersion in cold wa 1 the wheel is then re: udy for the 
finishing touches, such as boring and grooving, to receive the key of 
the axle. 17 = = eel and the axle are joined together by pressure 
under gaug y hydraulic power, being further secured by steel 
keys. The whe Hs, in pairs are turned in wheel lathes to accurate 
dimension and to road gauge, after which the y are dressed off 
and painted. The wheels vary in size from Lsin. diameter, for 
lorries, to 6ft. diameter for engines 
l wheels for railway carriages are fast coming 
Oo ge They have already been adopted by the London 
and N« rth Western, Great Western, Midland, Great Northern, 
. rm, Me eg ees. and other English lines, and the 





nt has sanctioned their adoption on all the 
It may not be generally known that Mansell’s 
securing the t ire to the wheel by retaining 


overnm 
railways of Russi: 





original patent was for 

rings, the fillets of which are turned to fit into corresponding 
grooves in the tires. The whole is secured by nuts and bolt 
Between the tire and the boss spokes are dispensed with by the 
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insertion of stout close-fitting panels of East India teak wood, the 
oily nature of which preserves from oxidation the iron passing 
through it. For this purpose teak is superior to any other wood, 
and it has further the advantage of never shrinking. The supe- 
riority of these wheels over iron ones is well known to all observant 
travellers, their special merits being absence of jarring, and also 
of noise. 

The chef-deurre of this establishment, is (as its name suggests) 
the patent axle of Mr. Walker, the original founder of the works. 
The patent consists cing in the formation of the ‘ ‘pile” or bar of 
which the shaft is made. 











Formerly, a number of bars were indis- 
crix ninately placed or piled, and welded together te the required 
size and shape. Mr. Walker’s shafts are made ef rolled bars 
systematically piled in a radial form, and welded under a 
Nasmyth’s hammer. The simple arrangement of the ‘‘pile” or 
bars secured a strength and durability unknown to the shafts made 
on the old principle. It is a singular “and suggestive fact that the 
* Quills upon the fretful porcupine” 

present, when viewed through a microscope, a precisely similar 
conformation, and may possibly have sugge sted the idea of 
Walker’s patent axle. Were it really so, it would not by any 
means be a solitary instance of the indebtedness of successful 
inventors to a study of the simplest chapters in the lesson book of 

nature. 


THe French AtiLantic CaBLe.—Brest, July 15. — Colonel 
T. G. Glover, R.E., telegraphs as follows : A mess: was 
received here at 10 p.m., Greenwich t me, from Gooch to tee 
Emperor of the French, congratulating his Majesty on the 
pletion of the cable to St. Pierre. Since then Gooch telegraphs 
tome, at 11 p.m., Greenwich time, that up to the present tests 
are satisfactory, and will be continued through the night. The 
Great Eastern will leave on Thursday (to-morrow), and expects 
to reach England about the 25th or 26th. The intention is to 
Pierre to Duxberry, to- 





ge 





commence the other section, from St. 
morrow. Weather at timé of telegram leaving was fine at St, 
Pierre. Despatched at 11.30 p.m., Greenwich time (14th).” 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveavu, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—ALrPuons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bogkseller. 
MADRID.—D. Jose A.cover, Editor and Proprictor of the 
“ Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
mbined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive. and -agtisfactory 
evidence. 











TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

W. Y.—Jn our number for July 5th, 1867. 

Oxp Susscriper. —‘ Resources of the Midland District,” edited by S. Tim- 
mins, y= by Hardwicke, London. 

R. anv T. G. 8.—Write to Mr. James A. Lee, Lydney, Gloucestershire. 
doubtless, can give you the information you want. 

J.J. P.—We believe that Mr. Thomas Bailey, New Inn, 51, Old Bailey, 
London, might give you what informatinn you want. 

J.C. B.—For physics see Miiller and Pouillet’s work, translated from the 
German. For chemistry read Prof. Miller’s work, in 3 vols., published by 
Parker and Sons. 

J. C. anD Son.— We do not know of any special paper. There is a journal 
called the Publication Industrielle, which probably would fulfil your 
requirements, We will inquire further for you. 

E. M.—Grooved how? Transversely or longitudinally? Regular grooves 
are of course cut to conduct the oil, but irregular ones formed by wear must 
increase the friction under almost all circumstances. 

J. B. (Salford).—Even with full information your question would be difficult 
to answer, and yet more so from your meagre sketch. We should say it is 
highly probable that the brackets at the sides favour an unequal contrac- 
tion and expansion in the casting, which has a considerable weight to 
sustain. Instead of making it 4ft. wide make it less, bringing it nearer up 
to the width of the boiler. 

J. B.—1. A plan on the same principle as yours, but carried out in a better 
way, has been tried, and is, we believe, still in use. Yow will understand 
it when we scy that the lead was run into a sort of dovetail formed in the 
rim and tire. 2. The duties of a marine engineer are guainly practical, 
and hence, to pass the Board of Trade examination, cart fleates of practical 
experience on board ship are required. You must sire ‘get on board ; you 
— at once get a berth as first engineer, We will allude further to this 
subject. 

We have to ask the forbearance of several of our correspondents whose ques- 
tions remain unanswered owing to limited space. Some others, who have 
Sorwarded questions without sending their names, are informed that their 
notes have been consigned to our waste basket, 


PRESERVING HOSE. 
(To the Editor of The Engineer.) 

Srr,—Will any of your readers kindly inform me the best means of 
preventing “rot” in leather hose used with fire engines? I have tried 
neats-foot oil, dubbing, &c., without effect. E. B. 8. 

Oswestry, July 7th, 1869. 


A CORRECTION. 
(To the Editor of Tne Bagineer.) 

Sir,—In looking over “ Railway Matters” in your paper respecting 
Skelton Railway Bridge, on the river Ouse, you state, for the gas arrange- 
ments, Mr. Pelt, plumber, Goole. It should read, Mr. Pitt, plumber, 
Goole. Will you please correct this error? Joun Prt. 

Goole, July 7th, 1869. 


Tur ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yarly (including double number) £0 15s. 9d. 
Yearly (including two double numbers) .. £1 Ils. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 

will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
dlocks are charged the same rate yor the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE LATE EXPLOSION OF NITRO-GLYCERINE. 

Tue first day of this month was marked by a terrible 
calamity in the blowing up of two carts laden with Nobel’s 
blasting oil, on their way from Carnarvon to the family 
of slate quarries that now nestle in the Llanberis Valley. 
Each cart, of the usual Welsh country form, and drawn by 
one horse, was loaded with some hundredweights of the ex- 
plosive material—how packed upon the carts we have 
no sufficient information— and attended by a carter. 
They had proceeded along many miles of road without 
difficulty when the explosion occurred. How immediately 
it was brought about there was no information worth a 
moment’s thought offered at the inquest. The traces of the 
explosion —— by the road itself on which the carts 
had travelled, consisted of two craters, each said to be six 
feet in —_ and seven feet in diameter, and to have been 
found within eight feet of each other, but with the loose- 
ness that seems to be the character of all the facts assumed 
to have been elicited, before that (in such cases as this) 
feeblest and most inefficient of all the remaining institu- 
tions of the wisdom of our ancestors—the coroner's inquest 
—whether eight feet intervened from centre to centre, or 
between the edges or brims of the craters, we know not. 
In either view, the proximity of the carts was such that 
the explosion of one was certain to induce that of the 
other. The explosion of the first was possibly brought 
about by the falling off of one of the cans of blasting oil 
upon the road—perhaps the wheel then going over it—or 
by the falling of the horse and the dislodgment of one or 
more cans by ‘the shock, or by the horse being left to 
guide his own steps in the free and easy ot | country 
carriers, and having run against some obstacle ; or, lastly, 
it is just possible that the explosion may have originated 
in the spontaneous breaking up of badly prepared’ and 
already unstable and slowly decomposing shies Maenion 

Our object, however, is not now to discuss the unfruitful 
question of what brought about this disaster, as its proxi- 
mate and immediate cause, but to offer a few practical re- 





marks with a view to prevent the recurrence of others, 

based on a somewhat more precise knowledge of the pro- 
rties of the substances concerned than appears 

by the “correspondents ” of our various contemporaries, or 

by anything brought before the “ crowner.” 

Since the introduction of nitro-glycerine to practical use, 
at least half a dozen tremendous explosions of it have taken 
place in Great Britain, several in America, and a few in 
Germany and France. Their effects in destroying life— 
with circumstances as sudden and inevitable, and more ap- 
palling than death by lightning—have filled the imagi- 
nation of all who have listened to or read accounts of them 
with inexpressible dread of this tremendous agent; and it 
is quite likely that at the motion of some of our legislative 
wise men—of the kidney of those who would abolish 
patents because they hamper some people and tead to pro- 
duce lawsuits—some attempt will be made to interdict the 
use of nitro-glycerine as a blasting agent in our country; 
or so to restrict the conditions for its storage and transport 
as to diminish, or even neutralise, its enormous advantages 
to the quarryman, the miner, and the tunnel-driver. 

We do not for a moment contend that some legal and 
police regulations as to its manipulation in storage and 
transport are not most desirable; on the contrary, we say 
at once, the necessary powers for codifying and rendering 
such stringently operative ought to be taken, and imme- 
diately applied. But let us first clearly ascertain what 
such regulations should consist in, and how far they need go. 

But in passing to this, let us make just two remarks. 
Without exception the newspapers which have recorded 
this last and other like catastrophes, using the accredited 
word, callthem “accidents,” with divers adjectives attached, 
more or less expressive of “our correspondents’ on the spot,” 
sympathy and horror, &c., and the desire of all parties to 
“improve the occasion.” 

Now, for the thousandth time, we protest against such 
an abuse of words, leading to a mischievous confusion of 
thought as is involved in calling these accidents at all. 
Quite as well call it an accident that sits on the safety- 
valves, and fires with Cincinnati hams and pine logs until 
the racing steamer is blown up. While known causes pro- 
duce uniformly known effects, those who risk the former 
coming into play can never justly plead anything but 
guilt and most culpable recklessness. 

If after all known precautions have been taken to 
prevent such causes coming into play, they never- 
theless do so, through some wholly unforeseeable or 
unpreventible chain of collateral events, then we may 
talk of accident. These are truths so obvious and 
trite that it seems only wonderful there should be 
again and again occasion to repeat them. There is in 
truth, apart from such events as are meant in marine 
assurance papers by the old expressions, the act of God, 
such as the shock of an earthquake, &c., but one condition 
which can remain, after all other due precautions have 
been taken, capable of producing what might with less 
licence, though still not quite correctly, be called accidental 
explosion. 

f nitro-glycerine, like tri-nitro-cellulose or gun-cotton, 
be badly prepared—we shall not here go into any chemical 
particulars—it may pass into a state of incipient decompo- 
sition, and of chemical condition so unstable as to explode 
as we may popularly, but still not with philosophic accu- 
racy express it—spontaneously. 

Against this the only real safeguard must be the skill, 
fidelity, and reputation of the manufacturer; and were 
proper means taken to prevent extraneous and other causes 
of explosion, the makers of nitro-glycerine would see that 
it was to their own interest to send out nothing but such 
as was, in this respect at least, safe. In fact, we have no 
doubt that, as far as any tendency to explosion of this sort 
goes, as much may be done for nitro-glycerine as Mr. Abel 
—following after- Von Lenck and others—has done for 
gun-cotton, which once had, and somewhat justly, a bad 
character in this respect. 

But, secondly, let us ask, on behalf of nitro-glycerine, is 
it to be supposed that more than seven hundred years ago 
-—when gunpowder first began to be practically employed 
as an explosive agent—that there were not many and 
terrible so-called accidents attending its use? Such must 
be the course of events with any new and powerful agent 
suddenly brought into popular handling; and such must 
equally tend to disappear as popular ignorance gradually 
gives way to rapidly diffused information as to the pro- 
perties of the newly-acquired agent. Well, what remains, 
then! That we can and ought so to guard against, as 
serpents, the properties of this new agent, so enormously 
more powerful when exploded—and as exploding by con- 
cussion, so unquestionably more dangerous than gunpowder. 

To say in sufficient detail all we could say, and at the 
proper place, should be prepared to say on this, would far 
outstep the limits of a leading article, but it may be all 
condensed into one general sentence—so store and so 
transport your nitro-glycerine that concussion or percus- 
sion, mternal or external, shall become physically impos- 
sible, and so that no violent or extreme change of tempe- 
rature, above or below a fixed mean, shall occur; effect 
that, and future danger or “ accident” will, to a great extent, 
vanish. 

It seems but little generally known that the wonderful, 
and even yet little understood rapid inversion of chemical 
forces called explosion, tends to propagate itself, by mere 
shock pechops, from one isolated mass to another. The 
facts observed as to the successive blowing up of more or 
less distant buildings in powder mills, when one only 
has been first exploded, shows that this is true even of 
gunpowder, an agent which is with great difficulty, and 
only under certain circumstances, caused to explode by 
percussion, as Faraday long agoshowed. But it is eminently 
true of fulminates properly so called, of which nitro- 
glycerine is one ; for though explodable either by sufficient 
ignition or heating, it is far more readily so by any violent 

ock, or by a blow from a hard body, or from even a gas 
evolved at t velocity, as from a percussion cap. 

When Mr. Hennel, the operative chemist at Apothe- 


‘caries Hall, London, was blown to atoms many years ago 
by the explosion of a large copper dishful of fulminate of 








mercury, holding several pounds, beside which at a dis- 
tance of several feet he was standing, the explosion of the 
whole appeared to have been induced by the slight but 
sharp impulse given through the air, by the explosion of a 
grain or two of the fulminate which he incautiously took 
out and exploded by a blow of a hammer to judge of the 
quality of the mass itself. 

Mere subdivision of nitro-glycerine into small parcels—- 
these being placed tolerably adjacent or in the same build- 
ing—will be nugatory as any safeguard that one portion 
only may explode and leave the others untouched. 

Roughly we may say that unless the distance between 
the stored separate masses be such, or the interposed divi- 
sions—such as heavy walls, vault arches, or the like — be so 
massive that the shock or sound of the explosion of one 
mass shall be imperceptible at any one of the others, mere 
subdivision can afford no certain security that when one 
goes all shall go off in succession. But there is another 
circumstance to be taken into account—the effects. Now, 
the levelling agency and life-destroying power of nitro- 
glycerine are so great, and so much in excess of gunpowder, 
that subdivision ought to be insisted on, and we hold it 
that the law should provide :— 

1, That no nitro-glycerine should be stored at all, ex- 
cept in places not less than half a mile from any inhabited 
house or factory, or other usual resort of large numbers of 
employed persons. 

2. That public stores should be provided for it, to which 
it should be removed from ship or railway on the night 
after its arrival, and only at night. 

3. That not more than 500 1b. should be stored any- 
where in one mass, and to that extent only in public 
magazines. 

4. That transport through public thoroughfares should 

only be done on license given, after written notice toa 
public officer (probably of the customs or excise), and then 
accompanied by a subordinate appointed by that officer. 
5. That all private consumers should be obliged to pro- 
vide magazines, to the approval of a recognised authority; 
and that these be on the same principle of distant sub- 
division and position as to human habitations, &c., as the 
public magazines; and that the maximum stock in any one 
mass should not exceed such quantity less than 500 lb., as 
such authority should sanction. 

These regulations would really impose no serious burden 
or restriction to use, and, so far, would be pretty effectual. 

There remains, then, the mode of package and transport; 
and here there is immense present recklessness, and room 
for an immense improvement. Soldered zinc or tin-plate 
or galvanised iron bung-stopped cans are about as dangerous 
as any vessels can be. Leakage can scarcely be «voided at 
the bung—a screwed stopper is still worse—the chance of 
leakage is great, and a fragment of flint, or grit, or glass, 
or of any hard body, in extracting or replacing it, may 
cause explosion. The soldering is often staunch at first, 
simply by reason of a film of rosin at an imperfect place; 
and when this dissolves or is rubbed away leakage occurs; 
and if some of the leaked liquid be exploded, though out- 
side and some feet, perhaps, from the can, the whole may 
explode. But there is a further and more insidious 
cause of danger. Many such cans have bits of loose 
solder accidentally included in them, or bits that 
may become loose. These are necessarily _ tail-like 
bits, with sharp points and of angular forms. These, if 
shaken about in the can, may induce explosion, as may a 
bit of wire, or an iron prong or broken corkscrew, or any 
sharp and hard solid if dropped into the can, and after- 
wards shaken about in it. In fact, just as a needle thrust 
into a glass of still soda-water or a few angular crumbs 
thrown into a glass of dead champagne will re-establish effer- 
vescence, so is the instability of already unstable chemical 
compounds increased, and if explosive, their tendency to 
explode. Even rough points, or lines, or seams, and far 
more, sharp corners or re-entering angles in the inside 
of vessels have the same effect, of which many remark- 
able examples have been noticed and recorded, both as 
regards combination and decomposition, by Chevreul, 
Becquerel, Mallet, and others. But we must be 
brief. We say, therefore, that in place of these cans 
the only vessels permitted for transport and storage of 
nitro-glycerine should be strong ellypsoidal metallic bottles, 
something the shape of a soda water bottle but of larger 
diameter in proportion to length, and each made out of one 
sheet of metal without solder or seam, by the method of 
hydraulic pressure in suitable moulds, which was exhibited 
in 1867 in the French department, and examples of its 
marvellous facility and adaptability to any form or size 
there shown. 

These vessels should be strong enough to resist dinges or 
dents by any moderate blow or by being let fall from a 
man’s hands, and should be perfectly smooth within. The 
neck should be wide enough to enable the whole inside to 
be examined by the aid of a properly projected and power- 
ful illumination, and it should be » hae neither by bung 
nor ground valve, nor screw cap, nor by anything capable 
of producing rubbing friction or catching up grit, 
or requiring force and iron instruments to extract—but 
instead by a flat plate having a ring of gutta percha or cork, 
or other more suitable and slightly compressible material 
inserted flush in a circular sunk race, and made to bear 
against the flat edge of the neck of the vessel. This plate 
or valve should be pressed tight into place, and held there 
by a screw bearing upon its outer surface, and passing 
through a 9-shaped bridge, hooked on to two lugs, formed 
outside the neck of the bottle. Each such bottle should be 
packed into a sheet iron cylindrical canister with a cap, and 
at least 2in. or 3in. of dry elastic sawdust intervening all 
round it, and each such packed canister should be enve- 
loped always in a thick mat of “gunny bagging,” or other 
cheap elastic material. 

e cannot extend here further, though much more re- 
mains that we should like to add. However, were even the 
precautions, which we have here rapidly sketched, taken, and 
zealously, and not in laziness and official sham, but really 
carried out, we venture to affirm that a considerably 
increased length of time would be found to elapse before 
the next blow-up of nitro-glycerine should occur; and 
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whenever it should we would hope that the coroner’s jury 
verdict would not be, as at Carnarvon, one of “accidental 
death.” 


THE MAIN DRAINAGE OF LONDON AND THE ROYAL 
COMMISSION ON WATER SUPPLY. 

Irissomewhatremarkablethat a Royal Commission, includ- 
ing Sir John Thwaites among its members, should have the 
courage to report, “That when efficient measures are adopted 
forexcluding the sewage and other pollutions from the Thames 
and the Lea and their tributaries, and for ensuring perfect 
filtration, water taken from the present sources will be per- 
fectly wholesome, and of suitable quality for the supply of 
the metropolis.” Sir John Thwaites is chairman of the 
Metropolitan Board of Works, and must be supposed both 
to understand the main drainage of the metropolis and to 
admire it. Yet in order to carry out the proposition just 
quoted, it would be necessary to revolutionise the plan on 
which London is at present drained. In saying this we 
are not alluding merely to the operation of the two great 
outfalls, bad as that may be; but our reference is to 
something more immediately affecting the metropolis. It 
is generally understood that the great intercepting sewers 
constructed from the designs of Mr. Bazalgette Be the 
effect of cutting off the flow of sewage which would other- 
wise gravitate to the Thames. If at any time anything 
enters the river it is something which goes by the name of 
“ storm-water,” which, in the estimation of the public, is 
more like rain than sewage. It is further supposed that if 
anything in the nature of sewage does get into the Thames, 
the point of contamination is far removed from the sources 
of the water supply. The conduct of Sir John Thwaites 
in boldly calling for the dispollution of the Thames, the 
Lea, and their tributaries, would seem to favour this view 
of the case. As usual, the main drainage system of the me- 
tropolis is tacitly assumed to be perfect so far as London 
itself is concerned, whatever effect the discharged sewage 
may have upon the channel of the river near Barking, or 
upon the creek which ruus up to that town. Yet this tacit 
assumption seems to have no adequate foundation. |The 
main drainage system of the metropolis is verywonderful, and 
is deserving of much praise. We have no desire to say aught 
against it. The plan pursued may be the very best of which 
the case admits ; still it is desirable that the plan itselfshould 
be properly understood, and that we should not claim for 
it those virtues which it does not possess. This is the 
more important when we approach so delicate a question 
as the water supply. A mistake here may prove fatal, 
and false confidence may lead to disaster. 

The report of the Royal Commission on Water Supply 
defends the present sources of that supply, in the case of 
the metropolis, by intimating that the water is “ generally 
good and wholesome.” At least the Commissioners tell us 
there is no proof to the contrary, whatever may be the 
real state of affairs. At the same time, for certain reasons 
which must possess considerable weight, the commissioners 
think the adoption of “ efficient measures” necessary, in 
order to exclude “sewage and other pollutions from the 
Thames and the Lea, and their tributaries.” The Commis- 
sioners also demand “ perfect filtration,” a process which, 
we are told, “is at present, in many cases, very imper- 
fectly performed.” But we should like to know more 
precisely what the Commissioners think should be done 
with the river Lea. Has Mr. Bazalgette succeeded in 
“excluding sewage and other pollutions” from this par- 
ticular stream? It is the more important that he should 
do so, seeing that the East London Company have several 
reservoirs and filter-beds on the banks of that river. Cap- 
tain Tyler, in his official investigation with reference to 
the cholera outburst of 1866, found that the covered 
reservoirs supplying the pumps at Old Ford received water 
by percolation from the Lea, and that to such an extent as 
to defy the efforts of a powerful steam engine; the water 
coming in so fast that the engine was insufficient to pump 
the bottom of the reservoir dry. It has already been 
shown in these columns that the sewage discharge from the 
outfalls at Barking and Crossness is polluting the deep 
well which Mr. Bazalgette is boring at the latter place in 
search of water for his engines. The Lea is incomparably 
smaller than the Thames, and is in immediate contact with 
a portion of the East London Waterworks. What would 
the public say if it were known that Mr. Bazalgette had an 
outfall for his northern sewage into this diminutive river ! 
Yet, for all practical purposes, such is the case ; and although 
the discharge is only occasional, yet the enormous volume 
of sewage, the smallness of the stream, and the contiguity 
of the waterworks, render this arrangement highly objec- 
tionable. © What the arrangement is we may learn from a 
paper read by Mr, Bazalgette before the Institution of Civil 

cngineers in March, 1865, “On the Metropolitan System 


of Drainage, and the Interception of the Sewage from the | 
in this paper Mr. Bazalgette states that | 


River Thames.” 
a penstock and weir chamber is formed at the junction of 
the high and middle-level sewers at Old Ford, Bow, having 
five large iron penstocks worked by machinery, “ by which 
the sewage can be diverted at will either into the two lower 
channels formed for the discharge of the storm-waters into 
the river Lea, or into the two upper channels constructed 
over that river, and forming the commencement of the 
northern outfall sewer.” In times of heavy rain, as soon as 


begins to flow into the adjacent river. “In case of any 
sudden accident to the intercepting sewers, the whole of the 
sewage could, by raising the lower penstock, be diverted in 
a few minutes into the Lea.” To what an extent this 
operates may be judged by Mr. Bazalgette’s statement that 
this penstock and weir chamber “ places three-fourths of 
the northern sewage completely under control.” 

The river Lea is tidal to some distance above the point 
to which we are now referring, so that the sewage from the 
penstock chamber is, for a time, as likely to go up the river 
as down it. Still, it is worthy of note that the discharge, 
when it takes place, goes into the Lea immediately above 
the Old Ford reservoirs—so famous in the cholera annals of 


1866. In July of that year the Lea was literally black with 
sewage, though the locality from whence the sewage came 
might bematter of dispute: 


That some considerable part of it 





| of several pounds per head. 


came from the “intercepting” sewers there could be little 
doubt. Dr. Farr, in his admirable report to the Registrar- 
General, “On the Cholera Epidemic in England,” refers to 
the operation of this penstock chamber, observing that 
the great metropolitan sewers, so far from being an advan- 
tage to the Lea, made it liable to further pollution. Thus, 
we may say that the Lea was polluted that the Thames 
might be purified. Such is the arrangement which still 
exists, though how it is to be perpetuated in the face of 
the “conclusions” arrivea at by the Royal Commissioners 
we cannot logically understand. Nor is this the only 
»oint where the commissioners and the Metropolitan 
Board appear to be in collision. In 1865 Mr. Bazalgette 
told the Institution of Civil Engineers that “an improved 
water supply, equal to 5 cubic feet, or 31} gallons” per 
head per day was anticipated and allowed for. The Royal 
Commissioners say that the present supply, for a popula- 
tion of 3,000,000, is at the rate of 33! gallons per head per 
day ; and they reckon ultimately on a population of 
5,000,000, consuming at the rate of, at least, 35 gallons per 
head per day. Will the difference between the two 
estimates be represented by an equivalent of sewage sent 
into the intercepting sewers, only to be prematurely let 
out again? We grant that there will be a certain increase 
of dilution; still the product will be sewage. Mr. Bazal- 
gette has provided his system with numerous safety-valves 
on each side of the Thames, and to the extent to which 
these operate will the sewage fail to be intercepted. It 
far better for the sewage to be thus run off than for it to 
be driven back into the houses. But we must remember 
that it goes somewhere, and that unless we are careful it 
may afiect the water supply. Of all arrangements for 
getting rid of the sewage, that of making the river Lea a 
subsidiary outfall to Barking C seems the most objec- 
tionable. The idea of placing “ t urths of the northern 
sewage ” cheek by jowl with the East London Waterworks 
will surely strike a subsequent age as a sanitary arrange- 
ment of a very curious description. That a royal com- 
mission, including the “trusty and well-beloved Sir John 
Thwaites, Knight,” should still conclude that the metro- 
politan water supply is “ generally good 
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1 and wholesome ” 
seems no less remarkable, while the proposal for “ excluding 
the sewage and other pollutions from the Thames and 
the Lea” possesses a smack of something almost like Phari- 
saism. Either the recommendation must end in smoke, or 
the main drainage must be altered. If the alteration be 
impracticable, what are the “ efficient measures” by which 
the water supply is to be delivered from the presence of 
“sewage and other pollutions ?” 


CATTLE ON RAILWAYS. 

” Our able contemporary, the Pall Mall Gazette, a day or two 
ago called attention to the treatment cattle receive at the hands 
of our railway companies, xud urged, very properly, that steps 
should be taken to remedy a state of things which cannot but be 
considered as a disgrace to a nation which boasts of a Society for 
the Prevention of Cruelty to Animals, and sets itself up as the 
most humane people in the world. The journal in question is 
inclined to believe that the clause in the Contagious Diseases’ 
(Animals) Act, by which railway companies are, at the request of 
the owners or attendant, to provide food and water to cattle 
travelling more than thirty hours consecutively, will prove 
quite ineffectual in its operation, chiefly from the difficulties in 
ensuring its fulfilment. Supposing owners choose to send their 
cattle unwatered and unfed now, what is there to make them 
change their practice? The cattle cannot tell tales, and the 
companies will not inform against their customers, nor servants 
against their own masters. Inspection is difficult, if not impossible, 
and the fact that cattle trains usually travel by night still further 
complicates matters. The root of the difficulty appears to be 
that to feed and water the cattle they would have to be removed 
from the trucks, and therefore itis natural to express a hope that 
if the trucks were differently and more conveniently constructed 
the evil might toa great extent be obviated. The Pall Mail 
Gazette says “ that the trucks themselves are rough and barbarous 
constructions, built entirely without reference either to conveni- 
ence or ordinary humanity. They have no springs or buffers, so 
that the jars and collisions which constantly occur cause con- 
siderable suffering to the animals, which are in this manner often 
seriously bruised. They are also quite open, and afford no 
shelter either from sun, rain, or snow. If the companies would 
build carriages which should be, not luxurious, but decently 
commodious, and insist that only so many head should be placed 
in each, the whole matter would lie in a very small compass, 
and all that it is possible to do could be accomplished 





with ease. The carriages might be as open as _ they 
are now at the sides, but they ought to have some 


kind of roof to turn off the heat of the sun, and rain or snow. 
Troughs containing water should run all round, and to these 
each animal should be separately tethered up by the head, when 
despatched for a long journey, and a bundle of hay, if necessary, 
could be placed beneath. The additional cost of this- kind of 
truck would not be great, and, whenever tickets were ied for 
cattle to travel for more than thirty hours the companies ought 
to have power to charge the expense of food and water, and to 
receive that sum in advance at the same time that the tickets 
are paid for.” 

It is surprising that the owners themselves do not take some 
active steps in the matter. Cattle that have travelled long dis- 
tances by rail are frequently depreciated in value to the extent 
Surely the extra expense of better 
travelling would be more than counterbalanced by the profit 
realised. We understand that the matter is still under the con- 
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THE SEWAGE AT BARKING. 


YesterDay (Thursday) at noon, Mr. Rawlinson, C.B., with a 
strong force of engineers and medical authorities, proceeded by 
train from Fenchurch-street to “the most wholesome place in 
the whole metropolis,” for the purpose of resuming the proceed- 
ings known as “ The Barking Inquiry.” The Metropolitan Board 
mustered in considerable force, under the leadership of Sir John 
Karslake, the ex-Attorney-General, while the Barking memorialists 
were represented by Mr. Lloyd. The amount of talent present 





of himself as having been “surveyor to the Metropolitan Board” 
for twenty years, a statement the more extraordinary as the board 
was not established: until the close of the year 1855. This gentle- 
man produced an immense number of plans and sections, including 
soundings innumerable, which soundings, it subsequently ap- 
peared, were taken with a pole, after a fashion which seemed rather 
toshock Mr. Rawlinson’s sense of engineering propriety. Neverthe- 
less, this witness, having probed the depths of Barking Creek and 
the river Roding, was able to tell exactly what there was at the 
bottom—chalk, shingle, gravel, loam, clay, &c. To show how 
innocent the Roding was of anything like sewage-mud, he stated 
that he got two men to walk down the bed of the stream at low 
water, from Barking Quay to a point about a mile and a-half 
below. He watched them from the bank, and they did the 
distance comfortably in about forty-five minutes. “ Did you 
attempt to go to them ?” inquired Mr. Lloyd. “No,” replied 
the witness. “ Did they attempt to cross over to you ?” persisted 
the interrogator. “ No,” again replied Mr. McDougall. “No, I 
should think not,” rejoined Mr. Lloyd, amid the laughter of the 
Barking citizens. A curious feature about all the plans and 
sections was this—that they felicitously avoided touching a cer- 
tain shoal, the one more particularly complained of, situated at 
the mouth of Barking Creek, and known as the Horse-end. Fol- 
lowing Mr. McDougall came Mr. Bazalgette, whose evidence was 
more scientific, and perhaps still more remarkable. Mr. Bazal- 
gette pronounced the Barking memorial to be “the most poetic 
thing he ever read.” Its “averment” concerning the presence 
of sewage shoals in the river, he pronounced to be “en- 
tirely imaginary, and contrary to the fact.” He had watched the 
sewage as it flowed from the outfall. He could trace the sewage 
growing fainter and fainte: for a distance of three-quarters of a 
mile down the Thames. By the time it reached this distance it 
was “lost,” “dispersed”’—in fact he went so far as to say it 
became “ annihilated.” As for any deposit in the river, it was 
“absurd.” The sewage was not only “ annihilated,” but it “ went 
out to sea” at the average rate (allowing for ups and downs) of a 

ilea day. As for road detritus, Mr. Bazalgette either caught 
efore it went into the sewers or fished it out afterwards. It 

intimated, nevertheless that “ brickbats” sometimes came 
with the sewage on to the Lodge Farm, and a statement was 
made sotto voce that on one occasion the workmen in the employ 
of the Essex Reclamation Company were horrified at the 
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spectacle of “a dead body.” There were also corks 
in the river (possibly champagne corks), ginger-beer 
bottles, and grease. Mr. Bazalgette explained that the corks 
and ginger-be bottles were only waiting for the tide ; 





while, as 
touched. 


for the grease, of course that would stick wherever it 
He assented that the sewage had done no harm, and, 
in fact, could not do any. The river was positively more free 
from shoals now than it was before the outfalls existed. After a 
few words of evidence from Mr. Hawkshaw, the inquiry was ad- 
journed, Mr. Rawlinson announcing that the next sitting would 
be held in London. As the weather was hot, and Barking had a 
peculiar smell, the proposal seemed to be highly approved. 


TRIALS WITH FAIRLIE AND SAMUEL’ STEAM 
BOGIE CARRIAGE. 

Extensively developed as are the means of communication in 
England, when compared with those of other countries, yet ad- 
mittedly much is wanting. While well supplied with arteries, 
the circulation of the body politic is lacking in smaller veins. In 
other words, while the system of trunk lines is, at any rate for 
the present, fully developed, that of light railways is far from 
being so. With these veins, which are now sufficiently general, 
we always gladly afford publicity to attempts made for the de- 
velopment of true feeders for our main lines. To apply steam to 
the old turnpike roads, making them serve to at once take the 
rails for light carriages; to introduce a system of cheap lines— 
that is to say, lines on which could run carriages able to turn 
round sharp curves and to clamber up high gradients- would be 
of enormous benefit to the world. This is the enterprise which 
is being begun with much spirit by the Railway Working Associa- 
tion ; and a very interesting and successful trial of the steam 
bogie carriage, on Fairlie and Samuel's patent—which forms a 
portion of the system advocated by the association—was carried 
out yesterday afternoon at the Hatcham Ironworks. A steam 
bogie carriage on their plan was repeatedly taken, with the 
greatest care, and at the rate of nearly twenty miles an hour, round 
curves of fifty feet. It consisted of two four-wheeled bogies, 
respectively supporting the front and rear ends of a carrier frame, 
on which the main body of the carriage was constructed. The 
leading bogie was fitted with steam cylinders, and carried 
on its platform an upright steam boiler. At the leading end the 
carrier frame was fitted with a strap, encircling the base of the 
boiler, and holding brass pieces on the inner side, sa as to allow the 


| base of the boiler to revolve within it to a quarter of a circle. 





was estimated at a minimum of £500 for the day, and when Mr. | 


Bazalgette observed that a certain mud-shoal might be removed 
in half the time expended on the inquiry, Mr. Rawlinson plea- 
santly suggested that Mr. Bazalgette intended to say “at half 
the expense.” The day’s evidence, when carefully perused, will 
probably serve to start some interesting problems in hydraulics, 
hydrostatics, and chemistry. The first witness, who occupied an 
hour and a-half, was one Mr. McDougall, who repeatedly spoke 


At the hind end the carrier frame rests on the centre of the trailing 
bogie, which could also swivel freely, being erected with four 
carrying wheels. The carrier frame thus supports the carriage 
body, and carries the water supply. The following are 
the chief dimensions of the steam bogie carriage : 
Steam cylinders, 8in. diameter ; stroke, 12in. ; coupled driving 
wheels, 4ft. diameter. Steam pressure in boiler, 1501b. Effective 
pressure on pistons, 1001b. per square inch. Diameter of trailing 
bogie wheels, 30in. Extreme wheel base, 57ft. Clear width of 
carriage inside, 8it, Total weight of steam carriage, with fuel 
and water for a forty miles’ run, fourteen tons. Aecommodation 
for ninety passengers, weighing six tons. It is claimed by the in- 
ventors that it has power to take one additional light carriage, 
especially constructed to accommodate 100 passengers, or two light 
carriages with fifty passengers in each, at an average speed of 
thirty miles per hour, up gradients not exceeding 1 in 60. A 
striking illustration of the effects of centrifugal force was con- 
tinually afforded to the clinging passengers as the carriage rapidly 
careened round the two 50ft. curves. We noticed several well- 
known persons present, amongst whom we may cite—Lord Tem- 
pletown, Mr. J. Samuel, Sir Charles Fox, the Chilian Minister, 
Col. Yolland, Messrs. G. W.- Hemans, Barlow, Kobt. Fowler, 
E. Woods, Chas. Vignoles, Geo. Barclay, John Anderson, J. C, 
Craven, Hyde Clarke, J. Braithwaite, and Robt. Mallet. 
r 








Drytnc Corn AND Hay.—Mr. Mechi has written a letter to the 
Times concerning a method of artificially drying grass and corn. 
The operation is effected in the following manner:—A rapidly- 
revolving fan, driven by horse or by steam-power, is attached to 
the smoke-box of a coke furnace, and (a gauze screen intervening) 
withdraws all the heat which would be carried up the chimney or 
shaft and be wasted, and diffuses it among the grass or corn 
sheaves exposed to its blast. Grass cut and at once brought to the 
mouth of the hot blast is converted in eight or ten minutes into 
fine green hay of the very best quality, fit for immediate sale or 
consumption. Grass contains 75 per cent. of water; 60 per cent. 
of this passes off as steam, leaving the dry hay with its usual 
15 per cent. of water. Corn is dried by the same means by 
impaling the sheaf on a vertical hollow spike or tube pierced with 
holes, through which the hot blast issues. The whole workin, 
mechanism and arrangements are said to be simple, uncostly, an 
admirably contrived. The temperature of the blast Mr. Mechi puts 
down at 320.. 
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THE PATENT LAW QUESTION. 

IN discussing a question of this kind it is extremely interesting 
to examine side by side the differing opinions of men whose posi- 
tion ot other qualifications entitle them to be heard with attention. 
= have accordingly arranged on one side abridgments* of the 

eches of Sir Roundell Palmer, Lord Stanley, and Mr. Macfie as 

e champions of abolition, and on the other we have recorded the 
caaiee of Mr. Stuart Mill and Mr. McC ‘ulloch, supplemented by 


the practical observations of the Associated O Jhambers of Commerce 
and the Association of Foremen Engineers, both of which bodies, 
from their very composition, are eminently qualified to pronounce 
an opinion on the practical working of the law. 


Sir R. PALMER 
Rejoiced to see the subject 
brought forward by so practical 
amanas Mr. Macfie, and wil- 
lingly joined him in his desire 
to bring about the abolition of 
the patent laws. He believed 
that trade and the arts were 
hindered by patents, the prin- 
ciple of which was generally mis- 
understood. A man had a 
to the fruit of his own brain 
when that fruit was a creation, 
such as writing a book; but an 
inventor having materials in 
nature to work upon, could not 
be looked upon as a discoverer 
of that which did not already 
exist, and consequently not to 
be found by any one. A man 
a little in advance of his fel- 
lows had no right to shut them 
out for fourteen years from that 
knowledge which they would 
soon have found for themselves, 
and which was the common 
stock of all. As a stimulant to 
discovery pateit: were no 
longer necessary, the average 
number of meritorious patents 
he considered to be about one 
in a hundred, and selecting the 
steam engine as a valuable in- 
vention, he believed the hun- 
dreds of patents granted for 
improvements acted as checks, 
and merely showed, from the 
numbers who were moving in 
the same tracks of discovery, 
that the first merely anticipated 
those who were following ; and 
thus he illustrated his argument 
of common rights in patents. 
In the same way he referred at 
length to Young’s case (paraf- 
fin oil). Frivolous patents 
covering part of a valuable in- 
vention were a hindrance and 
injury to the inventor, were a 
continual bugbear to tradesmen 
and manufacturers, and a fruit- 
ful source of litigation. He did 
not think we should lose really 
valuable discoveries if the pa- 
tent lawswere abolished. There 
might be some rare instance of 
an inventor being induced to 
suppress his discoveries which 
were not patented. But if that 
were so, it happened even now, 
for it was well known that 
patents were bought up for the 
purpose of being suppressed. 
On the whole he concluded that 
the time had arrived when the 
public interest would be pro- 
moted by the entire abolition 
of the system of monopoly. 






— 





LORD STANLEY 

Agreed substantially in the 
arguments of Sir R. Palmer; 
but he thought the principle of 
the patent law had not yet had 
a fair trial. However, he had a 
doubt whether any laws could 
be framed which, on the whole, 
would not do more harm than 
good. The more he thought of 
this subject, the more he con- 
sidered the practical abuses and 
inconveniences of the system, 
the more clearly he saw how 
difficult was the remedy for an 
evil inherent in the principle 
itself. The difference between 
patented inventions and copy- 
right he held to be this that 
no two men ever did or ever 
would write, independently of 
one another, exactly the same 
book ; each book, be it good or 
bad, would stand alone ; where- 
as it might, and often did, hap- 
pen, that two or three men, 
quite independently of one an- 
other, would hit upon the same 
invention. He did not oppose 
the system of patents upun the 
ground of any abstract impro- 
priety in giving a man a property 
in ideas. In the case of copy- 
right this was done, and if a 
man’s ideas added greatly to 
the wealth of the country, no 
one would grudge a reward 
free from objections on other 
grounds. The objections he felt 
to patents were threefold : 
Firstly, the right man never 
got the reward; secondly, you 
could never establish any pro- 
portion between the public ser- 
vice rendered and the value of 
the reward received, nominally 
for that service; and thirdly, 
he could discover no arrange- 
ment that would prevent injury 
and inconvenience to third par- 
ties. A patent did not bring to 
the holder an immediate pecu- 
niary right. It prevented others 
using it without paying for it. 
But was often infringed with 


Mr. J. 8. Min 
Expresses himself on the subject 
as follows :— (‘Principles of 





Political Economy,” 1867, p. 
563): ‘*The condemnation of 


monopolies ought not to extend 
to patents, by which the origi- 
nator of an improved process is 
allowed to enjoy for a limited 
period the exclusive sieliens of 
using his own inpenemeeh. 
This is not making the com- 
modity dear for his benefit, but 
merely postponing a part of the 
increased cheapness which the 
public owe as reward to the in- 
ventorfor the service. He ought 
to be compensated and rewarded. 
If all were to avail themselves 
of his ingenuity, without having 
shared his labours and expenses 
in bringing his idea into a prac- 
tical shape, , either such expenses 
and labours would be undergone 
by nobody except opulent per- 
sons, or the State must put a 
value on the invention and re- 
ward the inventor. This has 
been done in some instances, and 
may be done without incon- 
venience in cases of very con- 
spicuous public benefit ; but in 
general an exclu vilege, 
of temporary duration, is pre- 
ferable ; because it leaves no- 
thing to anyone’s discretion ; 
because the reward conferred by 
it depends upon the inventions 
being found useful, and the 
greater the usefulness the greater 
the reward ; and because it is 
paid by the very persons to 
whom the service is rendered, 
theconsumersof thecommodity. 
So deci indeed, are those 
considerations, that if the sys 
tem of patents were abandoned 
for that of rewards by the State, 
the best shape which these could 
assume would be that of a small 
temporary tax, imposed for the 
inventor's benefit on all persons 
making use of the invention. 
To this, however, or to any 
other system which would vest 
in the State the power of de- 
ciding whether any inventor 
should derive any pecuniary ad- 
vantage from the public benefit 
which he confers, the objections 
are evidently stronger and more 
fundamental than the strongest 
which can possibly be urged 
against patents. Itis generally 
admitted that the present patent 
laws need much improvement ; 
but in this case, as well as in 
the closely analogous one of 
copyright, it would be a gross 
immorality in the law to set 
everybody free to the use ofa 
person’s work without his con- 
sent, and without giving him an 
equivalent. I have seen with 
real alarm several recent at- 
temptsin quarterscarrying some 
authority to impugn ‘the prin- 
ciple of patents altogether, 
attempts, which, if practically 
successful, would enthrone free 
stealing under the prostituted 
name of free trade, and make 
the men of brains, still more 
than at present, the needy re- 
tainers and dependents of the 
men of money be Ugs. 


Mr. J. R. McCutiocu 
Observes: (‘* Dictionary of Com- 
merce,” 1856, p. 968): The 
expediency of granting patents 
has been disputed, though, as it 
would seem, without any sufti- 
cient reason. Were they re- 
fused, the inducement to make 
discoveries would in many cases 
be very much weakened ; at the 
same time that it would plainly 
be for the interest of everyone 
who made a discovery to en- 
deavour, if possible, to conceal 
it. 


























‘es 















MEETING OF THE ASSOCIATION 
oF CHAMBERS OF COMMERCE, 
21st Fepruary, 1866. 

Mr. J. Suir (Sheffield Cham- 

ber) submitting the patent laws 

for discussion, dwelt on the 
following points: The approval 
of the principle of patent right, 
and the amendment of the exist- 
ing law. Invention he defined 
to be ‘“‘a new powerenabling the 
world to do what it had never 
done before, or to do something 
which had been done cheaper 
and better than it had been 
done before.” This was not to 
include the host of trifles daily 
patented, but such inventions as 
those of Watt, Arkwright, Cort, 
Bessemer, and a multitude of 
others, who had conferred a 


* From the “ Times,” 29th May, 1869. 
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impunity by tise who onda 
incur the expenses of a law suit. 
The poor inventor sold his 
patent at a low rate, and the 
reward went to the purchaser, 
who, on the ground of public 
service rendered, was not in- 
tended to receive it. It was 
well known the merit or novelty 
of an invention might be almost 


lasting benefit upon mankind. 

These wonderful inventions were 
not stumbled upon accidentally, 
but resulted from the scientific 
inquiry and the patient research 
of creative minds, Inventions of 
this kind were the very root of 
progress. Had Watt any ex- 
clusive right of property in 
the development oi the steam 





engine ? Others might have done 


nothing, yet the pecuniary re- «¢ 
itafterwards. But was he tobe 


ward derived out of all pro- 
portion to its merit or novelty, 
or value as invention. Half a 
dozen men in the same line of 
business were upon the track of 


tection for the property he had 


no beneficial interest in his in- 





the same discovery. Each would vention which enabled steel 
probably hit upon it. But the rails to be made twenty times 
first patentee excluded the more durable than iron? Such 
general public and competitors inventions are useful to the 
from the use of that which, if public, a demand arises, man- 
he had never existed, they would ufacturers are anxious to 
probably have hit upon inafew supply, and then find a 
weeks. The successful working fault with the patent which 
of a process often depended stands in their way. As a 


remedy for the abuses of th 
existing system of granting pa 
tents for frivolous conceits, he 
suggested that all claims should 


upon several successive inven- 
tions, the first two or three 
not being practical were not 
patented. The last link to the 
chain gave commercial value to be submitted to a preliminary 
the whole, and he who patents documentary investigation by 
thelastinventiongetsthe benefit —_ the officer of the Patent-offi 
of the whole, though the last and rejected if found not to b 
might be the least important in new;an appeal permitted to the 
the series. He admitted there applicant. This would tend to 
were difficulties in the way of greatly decrease litigation, and 
entire abolition. Inventorsmight obviate the establishment of a 
keep their discoveries to them- special tribunal for deciding «is- 
selves, and shut out the public puted patent rights. 














for a longer time than at pre- Mr. J. S. WRIGHT said that 
sent. He was not much in the Birmingham chamber would 
favour of state rewards, which agree to a documentary inquiry 
he considered could be satis- to see whethera pre atent 
factorily distributed. Believi had been granted upon the sam 
the patent laws did more harm subject, throwing the ovus of 
than good, he would vote against proof upon the inventor. The 


proposed preliminary inquiry re- 
ceived the general con 
of this influential meeting 
posed as it was of the re} 
sentatives of the commercial 
interests of the country. 


their cont inuance. 
urrence 
Mr. MACFIE, 

Considered that legislation on 
this subject should be based on 
two principles: Firstly, that 
the interest of inventors should 
not be considered before the 
intere sts of the pubtic at large ; 

ind, secondly, that there couk l 


m- 


repre- 





LONDON ASSOCIATION OF 
FoOREMEN ENGINEERS 
At a meeting of the members 


be no property in ideas. A of this Institution, on the 5th 
patent had always been granted June, 1869, Mr. Walker, secre- 
as a royal favour, and an in- tary, read a paper on the 
ventor could not claim amono- “ Simplification of the Patent 
poly as aright. Copyright he Laws.” The author recom- 
would protect. But believing mended alterations in the 
that the commercial interests system; but by no means 





of the country suffered by the favour of the abolition of tl 





multiplicity of patents,he hoped system so recently urg by 
to see the law abolished. Mr. Macfie, Sir R. Palmer, and 
others. He 


contended that a 
reduction ought to be made in the cost of a patent, that 1 

should be taken to inquire into the claims of would-be patentees, 
that a special tribunal should be instituted for decidir 
character of objections to and infringements of pats 
Walker saw no difference between copyright and patent rig 
and would assimilate the two. The meeting was unanimously 












in favour of an amendment of the law. 
CORN ISH PUMPING ENGINES IN AMERICA 
Tue American character for independent thinking and acting ‘% 
illustrated in the variety of pumping engines used in the water- 


works throughout the country, there being no particular form or 
style that may be said to have precedence, or that may be con- 
sidered as the best, so far as any peculiar form of apparatus would 
indicate. In England the Cornish engine is the one almost univer- 
sally adopted where any considerable amount of water is to be 
raised, either for supplying towns or draining mines. In 
country there are but tive cities where they are used exclusively, viz., 
Erie and a? Pa. ; Louisville, Ky.; Cleveland, O.; and Jer sey 
City, N. J.; there are also a few used in draining mines. We 
have several large pumping engines in use which may be con- 
sidered as moditications of the Cornish en, gine. The Philadelphia 
Waterworks have four Cornish engines (two overhead beam and 
two Bull engines) in use, and aside-lever Cornish engine is now in 
course of construction. The city has also in operation six engines 
of other form, and has contracted for two more (not Cornish). 
Chicago has just completed two large pumping engines of another 


this 





form. St. Louis is ha ring four new engines constructed, for the 
low lift two Bull ¢ ‘ornish, but for the high lift, where the most 
work is to be done, two engines of different construction. Buffalo, 


N. Y., has two Bull Cornish engines, but the last engine placed 
in the works was of a different form, and it is now proposed to 
materially alter the Cornish engine. From the above it is evident 
that in this country the Cornish engine is not a favourite, many 
of those constructed being failures. The Union Canal Company 
have one in use in connection with several high-pressure fly-whec 
engines, in pumping water to supply the summit level of their 
canal, which has been found to work so unsatisfactorily that it is 





} 





never used when the work can possibly be done with the other 
engines. At the zinc mines, near Bethlehem, Pa., there is one 
Cornish and several other engines used in draining the mines, and 





whose engineer has had a large and succe 
experience in constructing Cornish engines, is now having a 
powerful engine buiit, which is not of this class. This is 
in direct opposition to the usage of Eugland ; therefore, 


this company, 


either English engineers adhere to the Cornish engine from 
prejudice- it being old, and they know of no better—while 


we have progressed and found other and improved forms, or the 
construction and management of Cornish engines is not generally 
understood by the mechanics and engineers of this country. T he 
exhaustive works of Wickstead and Pole — describe the con- 
struction and operation of these engines, and demonstrate theo- 
retically, and by the actual working of engines in operation, that 
there is no other form which gives as high duty; that is, raises as 
much water with a given amount of coal. The records of the 
running of a large number of these engines in Great Britain, ex- 
tending through a long period of time, show that they work with 
surprising economy. Those running in this country which are 
properly constructed and placed where their management is 
understood, give very favourable results. Some of the patented 
pumps have duties claimed for them greater than the Cornish 
engine accomplishes, but as this claim is made by those pecuniarily 
interested in their success, and as it cannot be sustained, either 
by a theoretical examination of the patented peculiarities or by 
the actual working of the machines, we may be excused from 
entering into a discussion of their merits. Engineers acquainted 
with pumping machinery generally accord to the Cornish engine 
superiority of duty, and theory and practice both demonstrate 
that no other form of engine can be worked so economically. 
The question then occurs, ‘* Why are they not more generally re- 








denied legal sanction and pro- | 


created ? Was Bessemer to have | 


4] 


perienced ofte n adopt other forms when new engines are required ?” 


It is impossible to give the reasons which have led to the difference 


in practice between American and English engineers. In some 
instances (which we believe are but few) the roy: ilties which 
patentees of pumps receive have undoubtedly influenced those 
having the selection of engines. Ignorance and want of « xperience 





is also the difficulty in finding 
g and constructing ¢ ‘ornish engines. 

the impatience which is charac- 
» sometimes unw illing to wait until 
considering 


is pro ably another cause, as 
machinists skilled in desig 
Another reason may arise 

teristic of Americans, who ar 
a substantial pumping engine can be built and set up 












| time as the most important clement, and frequently neglecting 
efficiency and durability. The first cost may also be used as an 
objection to these engin s. We have so much to do in developing 





the immense resources of the country, and comparatively so little 
capital to doit with, and labour is so “high and dear, that this difti- 














| culty meets engineers at every undertaking. The above may be 
| some of the reasons why Cornish engines are not more generally 
| used. In the waterworks of Philadelphia there is a number 
| of different forms of pumping engines in use which may be con- 
sidered as fair specimens, the following comparisons of the average 
for the past five years may forin of the relative 

| merits of the different forms of engines. These accounts have 
been kept uniformly, and represent total amount of coal and 





supplies purchased 
repairs, Xc. 

Philadelphia receives its supply of water fr different 
pumping stations :—First, Fairmount, the pumps at which station 
» driven by water power. Secondly, the Schuylkill Works, which 
four pumping engine read beam C 
bell-crank condensing engine 


x > ] 
vert double 


| other “a8 Well as all amounts paid for labour, 


in Six 





nish engine ; 
cylinder 


one over 
with fly 
“as S- 









ntal ; on overhead 
































| 
j 
| 
| pump act >» me 
beam condensing engine w it] fiy-wheel, cylinder vertical, 
| doub! cting pump (vertical) pl wed dire: y under steam cylinder, 
| con cted to piston through lower cylin head. An engine 
} similar to this has been rem = l nd aside lever Cornish engine 
| is be scted to take its place. Thirdly, the Delaware Works, 
| whi h ha wo pumping ¢ ines, one overh | beam condensing 
! engin ly-wh t i uler vertical, } np double-a ting, 
ih ont to \ 11 i 1 through 
| low r cylinder head) by be ik a nnec rods ; and one 
| high-pressure eng m cylin horizental, ted to hori 
zontal pun louble-a y vertical t EK 2 h 'wenty 
fourth Ward Works. wl e two Corr : New 
works ave being constru distri 1 by these 
engines, where pumping engines of a dif to be used. 
Fifthly, the Germantown a3 2 have two high-pressure 
| engin ‘ ylinde: l r ting pumps, horize con- 
th fly-wheel y cranks placed at dead points. 
toxborough Works; these are just upleted and con- 
overh | beam Cor engin There is ute a 
variety of forms of boilers in use at the different works, in one of 
them four kinds; they may all be considered as of fair average effici- 
ency The works are gen 1 good repair, except the 
-fourth Ward Works, there being no reservoir for this dis- 
t gines are driven much beyond their safe working 
syx . consequence, are rarely if ever in good condition. 


uls (that is, 


ars in foot- pour 





y tor the past five ye 




































pounds of water raised one foot high with a pound of anthracite 
coal) is, Schuylkill Works, 396,961 +, yunds; Delaware Works, 
210,570 foot-pounds ; Twenty- fourt Vard Works, 470,092 foot- 
pounds ; Germantown Works, foot-pounds. At the 
S ikill Works more than one-h: work is e by the 
; Cornish engine When the ewonty fou Ward Works are in 
good condition the average mont juently been over 
990,000 foot- poun ls. The ave cost of raising one million 
gallons one foot high, for the past five years, is at Schuylkill 
Works, 15 dols. 2lc.; Delaware Works, 24 dols. 80c.; Twenty 
fourth Ward Works, 9 dols. 72c.; Germantown Works, 21 dols. 
50c. This includes salaries of engineers and men, coal, oil, 
tallow, gas or oil for lighting packing, small stores, repairs, Xc, 
By making a cale ulation from this basis of the cost of raising 
an ‘ of five million gallons per day, 150ft. high, 
the relative value of the different forms of pumping engines 
will be made more apparent. thus : - Schuylkill Works, 41,637 
dols. 37¢. per annum ; Delaware Works, 67,890 dols. per annum ; 


Twenty-fourth Ward Works, 26,608 dols. 50c. per annum; German- 
town Works, 58,856 dols, » per annum. If all the water 
raised at the Schuylkill Works was pumped by the Cornish engine 
it would show economy even than the Twenty-fourth 
Ward Works, and were it not for the large amount of repairs re- 

quired by the C C'wenty-fourth W ard Works, 





greater 








nish engines at the 














they would exhibit more comparative economy than y do. 
From the above it is evident that the Cornish engine is the most 
economical. An « kper rience of nea ly seven years as chief engi- 
neer of the Philadelphia Waterworks, and an extensive conne 
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recommended, —Scient fir 


Indo- 
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| that the cable of the 
vwross the Black Sea, about 
lly submerged. 


SIND Po ITi April issu year we 
tion to the i pottery exhibited at the Art Exhibi- 
tion held in this city in the previous February. We are loth to 
part with the subject, for we cannot help thinking that the sin of 
allowing a famous old art to die out for want of proper encourage- 
ment will be laid at our door. Ié is our duty in India to endeavour 
to develope indigenous art upon sound principles rather than 
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destroy it by the introduction of the art = the West, and we are 
hap py to learn that reat step towaré is the ful lfil ment of this idea 
is being taken both by the Gover een tn fe dia and at home in 
the desire of conserving the architectural structures and other 
works of art in India. ‘ihe de in the art of tile-making in 


f 
Sind is not owing to the scarcity or inferiority of the clay, for this 
is as abundant and of as good a quality as ever, nor owing to the 
deterioration of the race, but mainly, indeed entirely, to the waut 
of demand, The question seems to us to be whether it is not worth 
the while of Government to take the matter up and create this 
demand, A Government factory established either at Halla or 
Tatts 2, ape the superintendence of a practical man obtained from 
ingland, well versed in the glazing, bring, and chemistry of pot- 
tery, would give it the required impetus, and thetiles so produced 
first used up by Government in the surface decoration of public 
buildings, would, by drawing public attention to its utility, com- 
plete the desired end by creating a demand. In suggesting the 
importation of a potter from the West we would not in any way 
interfere with the native idea of designing and colouring: we 
would allow this perfect fre.dom to express its own thoug! it in its 
own quaint, lovely way, but we would endeavour, as said ‘above, to 
develope it. Such action on the part of Government would lead, 

we believe, not only to the resuscitation of an art which has been 
practised in Sind for centuries, now, unfortunately, on the eve of 
being classed with those arts whose secrets have been lost—but 
would also prove a source of revenue to the country and of employ- 

ment to many of its inhabitants. Why tiles should not be used 
now-a-days in preference to paint and paper for many walls—more 
especially the lower portions—we cannot divine. They have 
always been used by sensible nations, especially those living in 















tropical climates, by whom their adaptability for surface decora- 
tion was recognised and “fully appreciated. In tiles we have a 
material capable of receiving colour, * h may be casily cleaned, 





does not harbour dust, is durable, and has an 
ness : all qualities which strongly recommend 


appearance of cool- 
their extensive use 





commended and used in this country, and why do those who are ex- 


in hot climates.— Bombay Builder. 
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EXAMINATION PAPERS OF THE INDIA PUBLIC WORKS DEPARTMENT. 
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DETAILS 
ELEVATION _ 
PILF JOINT 
THE INDIA PUBLIC WORKS EXAMINATION, 


THE half-yearly examination of candidates for admission into 
the Public Works Department of India, which commenced on 
Saturday, the 3rd Jeuy, terminated on last Saturday, and on 
Wednesday morning twenty candidates were declared successful. 
The examination was conducted by Mr. George P. White, C.E., 


the Rev. Alfred Wringley, and Lieutenant Westmoreland, R.E. | 


Fifty-two candidates succeeded in passing the medical and other 
preliminary ordeals, and of these twenty, 2s mentioned above, 
satisfied the examiners as to their proficiency in the various 
branches of the prescribed subjects. The list of successful can- 
didates will be found on page 40, 

Mr. White’s examination, held on Friday and Saturday, was of 
its usual well-known practical character. On this occasion the 
subjects selected were limes and cements, iron bridges, archi- 
tecture, Xc., and the questions were so worded, and to the 
point, that it is certain that no candidate could gain any 
marks in this branch of the examination who was not tho- 
roughly well up, practically and theoretically, in the subjects. 
We must express our approval of the system which Mr. White 
has adopted of late to a greater extent than formerly, of 
giving papers dealing in a thoroughly exhaustive manner with 
a few very importany branches of engineering knowledge and 
practice. We congratulate Mr. Westmoreland on his surveying 
papers; this‘is the first occasion on which he has acted as examiner, 
but his papers are admirable, none but a proficient could answer his 
excellent set of miscellaneous questions, and the two special papers 
tested to the utmost the practical knowledge of the pe a 
The marking in surveying, we understand, was somewhat severe. 

As to the mathematical portion of the examination, there is no- 
thing to notice except a slight change in the arrangement of the 
questions. 

On the whole the examination presents many features of improve- 
ment. The papers were thoroughly adapted to the object in view ; 
the candidates were examined, vird voce, on the instruments, a 
very important portion of the examination omitted on the last 
occasion, and many experienced candidates presented themselves, 
We reproduce some of the papers. 

DIRECTIONS. 
1. Prefix the number of the question to each answer. 
2. Write legibly and neatly, and answer the questions as concisely 
— 
3. Use free-hand sketches or diagrams wherever possible, to 
illustrate the answer, which must be carefully executed, in order 
to show the candidate’s proficiency in this style of drawing. 

4. Candidates must not, during the examination, refer to any 
book or MS., nor communicate with each other. 

5, Candidates are required to produce bona fide finished drawings 
with certificate of their having been solely executed by the candi- 
date, respecting which there will be a viva voce examination. 

6. — on both sides of the paper, leaving a margin of about 
an inch, 


as 


On PorRTLAND CEMENT, CONCRETE, &C.* 

1. What is the difference between artificial and natural cements? 

2. Explain the meaning of the term ‘‘ hydraulicity.” 

3. What are the special advantages obtained by using the arti- 
ficial cement in hydraulic works? 

4. State the reasons why it is desirable to use Portland cement 
for concrete in preference to the ordinary limes and natural cements. 

5. Is there any difference of sufficient importance to necessitate 
the continuance of the use of the two terms, “‘beton” and 
**concrete?” 

6. Describe or state the reasons which have hitherto induced 
engineers to maintain the distinction between beton and concrete. 

7. Explain the peculiar action which takes place during the 
agglutination of a concrete mass, and the reason why it is dangerous 
to disturb it during that process. 

8. What is the difference between “setting” and ‘‘indurating?” 


* The numerous and increasing applications of Portland cement and 
concrete for engineering works induces me to direct your attention to 
this important —* which is very ably treated in Mr. Henry Reid’s 
recent work, published by Messrs, Spon, Charing Cross, London. 
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9. What is the most advisable method of mixing the mortar or 

concrete materials together? 

10. Describe a simple machine which has been successfully used 

for concrete or mortar mixing. 

11. What kind or description of mortar did Smeaton use in the 
| construction of the Eddystone lighthouse, and what were the means 
aga to by him to protect the mortar joints from the action of 
the waves? 


12. Does Portland cement, when finely ground, act more bene- | 


ficially than when it is coarse? Explain the difference in value 
between fine and coarse cements. 

13. What are the relative values in resistance to compression 
between bricks made of neat Portland cement and Bramley Fall or 
Portland stones? 

14. Upon what conditions will Portland cement retain for a 
lengthened period its cementitious value? 

15. Explain why Portland cement of high specific gravity is to 
be preferred to that of light weight. 


On Iron BrincGEs, Screw PIEs, &c. 

The my ing drawing (Fig 1) represents one of a series of 
twenty-five bridges now being constructed by the London Engi- 
neering Company for the Government of India. 

1. Assuming each span of bridge to be 30ft. from centre to centre 
of pier, and supposing the length of pile not to exceed 40ft., what 
diameter would you suggest for each pile--there being three to 
form each pier? 

2. The plan of connecting the piles together is that known as 
“‘Westwood’s patent joint;” the couplings are shrunk on hot. 
Explain what this process consists in, and describe the old modes 
of connecting and lengthening piles for piers and other structures ; 
and state the objections. 

3. Assuming that this structure is required to stand a live load 
of one ton per foot forward—the’ span being 30ft., and the width 
18ft.—make a free hand sketch of girder, marking on dimensions, 
giving a section of top and bottom member, and other details 
sufficient to enable the work to be executed. 

4. State what is the amount usually calculated or allowed per 
square foot of road surface for ballast and for live load; and what 
proportion should the actual load bear to the breaking weight of 
iron, per square inch of section, in tension and compression. 

5. Make afree-hand sketch for the bracing between the piles, 
marking dimensions and size of tee-iron. Give the width and 
thickness of clips for holding same, and the size of bolt required 


for securing tee-iron. 

6. The piles are 7 rted on wrought iron screws. What 
diameter of screw wow consider, in ordinarily good ground, 
sufficient to support such a structure? What strata would you 
consider the most stable for the purpose? and what depth would 
it be desirable to go to? 

7. The blade of screw is of wrought iron in this instance, with a 
cast iron boss. State if you are acquainted with any cases where 
corrosive action has occurred from the combination of wrought and 
cast iron under water; and make free-hand sketch of a simple plan 
of attaching the blade to the pile without using a cast iron boss. 

8. In preparing a specification for this work, state what clauses 
should a introduced—as to the quality of iron for the different 
parts of the structure; what tensile strain per square iach in 
section the wrought iron should bear without breaking; in what 
parts of the work the holes should be drilled, bored, or punched ; 
the piteh and size of rivets. Explain why holes should, if neces- 
sary, be rymered out, and the objection to drifting; and what 
proportion the head of the rivet should bear to the shank; and 
state, shortly, what other general clauses it would be desirable to 
introduce in the specification in order to ensure the work being 
carried out in a satisfactory manner. 

9. Describe the difference between machine and hand-made 
rivets. Which do you consider the best mode of riveting—by 
machine or by hand? and state your reasons. What is the 
meaning of the term flogging a rivet? 

On ARCHITECTURE, BurILpINe, &e. 

1. What are the chief differences between the Greek and Roman 
Doric columns? Give the profiles of capitals and cornices, the 
| proportion of diameter to the height, and the intercolumniation. 
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2. In what does the composite capital of the Romans differ from 
the Corinthian? 

3. What are the essential differences between the Byzantine 
dome, as found in the mosque of Santa Sophia, at Constantinople, 
and the Renaissance dome, as in the church of Saint Peter's at 
| Rome? 
| 4. What are the characteristics of the Romanesque style of 
| architecture? : 

5. Sketch the types of Gothic windows of the early English, 
geometrical, decorated, and perpendicular styles. : 

6. Show how the fan vault of King’s College, Cambridge, and in 
Henry VII’s Chapel, Westminster, was modified from the quadri- 
partite vault of the early English period. 

7. What is the use of the flying buttress, and how did the 
ancients contrive without them? oe 

8. What is the use of a damp-proof course, and where is it usually 
inserted in walls? 

9. Describe the methods employed to keep water out of the 
cellars of houses situated on low ground. 

10. Describe Tall’s system of building with concrete. , 

11. What are the chief precautions to be observed when building 
in rubble work? 

12. Give any examples of fire-proof flooring you may be 
acquainted with. 

13. What is the style of the India Office Court, and whence are 
its chief features derived? 

14. The dome of the principal staircase of the India Office is 
octagonal, and each face intersected at its springing with a half 
cylinder groin and niches—how would you arrange the timbers to 
carry plaster work? 

15. What is Dennet’s arch, and its use? 





MISCELLANEOUS SUBJECTS. 

1. Describe the different kinds of boring tools in use, and their 
usual mode of application. 

2. What precautions should you take, in making borings, to 
ensure accurate evidence of the nature of the various strata 
traversed? ‘ 

3. Should you encounter stone at some depth, by what geological 
evidence should you be guided in determining whether you had 
met with a mass of rock or a boulder? 

4. How should you proceed to secure a good foundation on a 

uicksand? In driving piles through quicksand, what precautions 
should be used to ensure a successful result? A 

5. Write a short specification for a pile engine, describing weight 
of ram, construction, &c. 

6. What is meant by dollying a pile? What weight of shoo 
should you specify? and of what material should you construct it? 

7. With what test should you be satisfied that a pile was suffi- 
ciently driven, and when would that test be inapplicable? : 

What is lock-splitting? If about to construct a road or rail- 
way through a deep cutting, how should you proceed to lay out 
your slopes? : 

9. How should you proceed to determine the point of junction 
between cutting and embankment, and to enable the workmen to 
carry on their levels through the cutting? 5 

10. You wish to erect crossheads at intervals to the uired 
height of theembankment. Whatis the readiest method of placing 
OIL. What to the proper proportion ‘of getters to fillers in stift 

° t is the proper proportion getters ers in 8 
clay, gravel, and a i 

12. What do you consider the best material for road metallin 
and, when you cannot obtain rock or gravel, what substance woul 
you make use of for metalling? . 

13. How should you proceed to set out a bridge or viaduct? 

14. Up to what angle of askew do you consider it safe to build a 
stone bridge on the square principle? i 

15. A field has been en for side cutting, on very sidelong 
ground, to be paid for by the quantity excavated. What precau- 
tions should you take before commencing work to enable you to 
arrive at a true estimate of the quantity of stuff shifted? _ 

16. What method should you adopt for accurately forming the. 

top surface of a curved wingwall to receive the coping? 
7. Design a light wrought iron centreing for an arch of 30ft. 
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18. What are the different gauges adopted on railways in England, 
Ireland, East Indies, France, Prussia, and America? 


On Inow Viapucts, CorrucaTep RKoapway, &c. 


The accompanying drawing (Fig. 2) represents one of a series of 
nineteen bri now en constructed under my superintendence 
by Messrs. Westwood and Baillie for the Government of India. 


One of the objects of —— this form and span of bridge is to 
dispense as much as ible with skilled labour in India, and to 
facilitate carriage and final erection. 

1. The spans are 44ft. in the clear between abutments, and 20ft. 
wide between the top flanges of main girders. They are to be 
tested with a load of 35 cwt. per foot run. Required first to make 
a drawing of the lattice for one span, defining the parts in tension 
and compression, and figuring on what the dimensions ought to be 
of each portion of the girder. 

2. Explain how the girders are supported, and the arrangements 
necessary to provide for expansion and contraction due to changes 
of temperature. 

3. Give the diameter of the end and centre pins. State how 
you would keep them in position different to that shown on draw- 
ing, and what degree of accuracy should be specified for the pins 
fitting the holes, arid how you would gauge the length of the bars. 


| state the approximate weight of iron in one complete span. 





4. At the present prices of iron and labour, what would be a 

fair price per ton to estimate bridge work of this description? and 

5. What camber would you give for a bridge of this span? and 

when tested with the load already specified, what d tion and 

permanent set would you expect, provided the work were properly 
9 





executed and of good materials and workmanship? 

6. It will be observed the roadway is formed - plates 
fin. thick placed transversely, and tied together with angle iron. 
There is a saving of ballast by this arrangement, and the road is 
well drained. Calculate what saving of ironwork this system 
effects in a bridge of this span over other forms of road covering. 
Also calculate what weight of ballast is saved, and state what are 
the objections in India to roadways of timber. 

7. What is a fair price a ton for the erection of bridges of this 
span over rivers in England and India? and what scaffolding or 
other arrangements would you make to erect it? 

%. State some of the circumstances which would guide you in 
placing the roadway on the top or bottom member of a girder of 
this description. In this instance the roadway is placed at bottom; 
in the event of placing it at top, would you make any alteratinos 
in the details? If so, specify them. 








THE COLT BREECH-LOADING 


Last Saturday afternoon a 
trial of the new Colt system of 
breech-loading revolvers took 
og at the Crystal Palace. 

e accom e vin 
will clearly one the ies of 
the new arm. Fig. 1 shows the 
whole pistol, Fig. 2 the breech 
disc, and Fig. 3 a section of the 
cartridge shell. In converting 
an ordinary muzzle-loading Colt 
to a breech-loader, all that is 
necessary is to cut off the rear 
end of the chamber with the 
nipples and tosubstitute the disc 
sown in Fig. 2. This disc con- 
tains both the striker and the 
extractor. There is —s 
remarkable in the striker, whic 
is merely an ordinary pin, but 
the extractor requires some ex- 
planation, The cartridges are 
inserted from the front as theold 
kin cariridges were, and when 
fired the shells are extracted as 
follows:—First of all, the disc itself is rotated a short distance by 
the projecting lugc until the head dof the extractor arrives under 
the hammer, where the striker was previously. If now the trigger 
be pulled the hammer will drive forward the head of the striker 
and the small bar hinged at e, and at the same time cause the ex- 
tractor b to strike smartly the base of the shell, and so drive it 





REVOLVER. 
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i! 


pout h 
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forward out of the chamber. The spring / returns the extractor 
when the hammer is raised. We have not seen the new system 
thoroughly tried, and therefore we cannot express an opinion as 
to its success, but at present we are not inclined to think 
that it is the most simple contrivance that could have been 
suggested. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


775. James Breckyock Patmer, Palace Works, Old Ford-road, Bow, 
Middlesex, ‘‘ Improvements in the facture of matches and fusees, 
and of surfaces to be used for igniting matches and fusees.”—13th May, 
1869. 

1680. JosepH Kinc, Walk, Norwich, Norfolk, ‘‘An improved cinder 
sifter.”—3lst March, 1869. 

1861. James Kirk, SAMUEL SHELMERDINE, and CepHas Froocatrt, Stock- 
port, Cheshire, “‘ Impr ts in the hinery used for felting or 

lanking the bodies of hats or bonnets.”—16th June, 1869. 

1874. Henry Cockey and Francis CHristopHer Cockey, Frome Selwood, 
Somersetshire, ‘‘ Improvements in steam boilers, and in the setting 
thereof.” —18th June, 1869. 

1906. Tuomas Nutra. and Ricwarp Nutra, Walmsley, near Bury, 

cashire, “Certain improvements in weaving counterpanes, quilts, 
and other similar fabrics.” —22nd June, 1869. 

1915. WiLL1aM Spence, Quality-court, Chancery-lane, London, “‘ Improve- 
ments in the method of extracting the juices of beetroot, applicable to 
the manufacture of sugar and to distilling purposes, and in apparatus 
for the purpose.”—-A communication from Auguste Collette, Paris. 

1920. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in electric seerey® apparatus.” -- A communication from 
Ludovic Charles Adrien Joseph Guyot d’Arlincourt, Boulevart St. 
Martin, Paris.—23rd June, 1869. 

1924. Witt1aM Water Neame, Birchington, Kent, 
fencing, and in tools or apparatus for the fact 

1925. Robert Nokes WittiaMs, Hackney-road, London, ‘‘!mprovements 








“Improvements in 
thereof.” 











in the ture of reflectors for artificial light.” 
1926. Sern Joy, Manchester, “ Impr ts in apparatus for removing 
the dust from rag machines and other machines of a similar de- 


scription.” 

1928. al Brooke and James Hirst, Huddersfield, Yorkshire, ‘‘ Im- 
provements in certain fabrics technically known as paddings.” 

1931. ALFRED Henry Stitt and Denny Lane, Cork, “ Improvements in 
the manufacture of gas.” 

1932. WiLtu1aM Brace.in, Robert-street, King’s-road, Chelsea, London, 
“‘ Improvements in velocipedes ”—24th June, 1869. 

1933. WittiaM Pauiser, Pall Mall, London, “Improvements in key 
fastenings for railway chairs.” 

1934. WinuiaM =Freperick WitwiaMs, Broad-street, Golden-square, 
London, ‘‘ Improvements in boxes for holding jewellery and for other 
similar pu Nad 

1935. Jawes Heys, Joun Duckworth, and Georce Barnes, Haslingden, 
Lancashire, ‘ Certain improvements applicable to carding engines.” 

1936. Heinricn Caro, Manheim, Baden, Cuartes GRAEBE, Berlin, 
Prussia, and CHARLES LieBeRMANN, Berlin, * Improvements in pre- 

ing colouring matters.” 

1937. Joun Lams, Kidderminster, Worcestershire, “Improvements in 
bobbin frames for carpet looms.” 

38. AuGustus Bryant CHILDs, Mark-lane, London, “Improvements in 
catamenial sacks or uterine supports.” 

1939. CHarRLEs CocHRANE, Ellowes, Upper Gornal, Staffordshire, ‘ Im- 
provements in the preparation of iron ores for smelting.”—25th June, 


1940. WitLiaM Mappers, Manchester, “‘ Improvements in or applicable to 
embroidering machines.” 

1941. Francois CHaRLEs LECOULTRE, Geneva, Switzerland, ‘*‘ An improved 
method of changing the barrels of musical boxes.” 

1942. James Dona.p, Johnstone, Trew: , N.B., “Improvements in 
apparatus for finishing woven fabrics.” 

1943. Jonn Lomax, H ie, Lancashire, “‘ An improved means or appa- 
ratus for arresting and depositing the stive or flour contained in the 
air discharged from millstones during the process of grinding.” 

1944. Jonn Lomax, Hulme, Lancashire, ‘“‘ Improvements in apparatus 
for preventing the deleterious effects of back lash in driving mill- 
stones.” 

1945. Frepericah Wouucemutn, New York, U.S., “‘Changing a breech- 
oading shot gun into a breech-loading rifle.” 

1946. ALEXANDER CLARK, Chancery-lane, London, ‘“ Improvements 
applicable to the permanent way and rolling stock of railways.”—A 
ae from David Harrison, Fayette, Jefferson, Mississippi, 

1949. Georce Fretpinc, Leeds-road, Huddersfield, Yorkshire, “‘ An 
improved smoke burner to be ada) to the flues of steam boilers.” 

1950. ANDREW BowrrnG, Old Bond-street, London, *‘Improvements in 
the manufacture of collars.” —26th June, 1869. 

1951. WitiiaM Pitkinctron WipineG, Lancashire, ‘‘ An improvement in 

the construction of self-acting mules employed for spinning cotton.” 

1952. Cuartes Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved ventilating hat or covering for the head.”—A 
communication from Achille Chevrillon, Boulevart de Strasbourg, 


1953. Micuarn Kennepy, New York, U.S., “Improvements in short 
levers we’ ies.” 

1954. Jonn 
MorreE.t, 
combined 


ATSON Burton, Leeds, Yorkshire, and Ropert Wi.Lson 
Bradford, Yorkshire, ‘‘ Improvements in the manufacture of 
woven and felted fabrics.” 








1955. Gronce Tuomas SmirH and CHARLES CHALLENGER, Retford, Notting- 
hamshire, “‘A new or improved material or composition applicable to 
the manufacture of floor cloths, tarpaulins, railway sheets, and other 
waterproof fabrics.” 

1956. James Howarp, Bedford, ‘‘ Improvements in horse rakes.” 

1957. Wittiam Ropert Lake, Southampton-buildings, London, “An 
improved method of and apparatus for rendering and refining lard, 
tallow, and other fatty and oleaginous matter.”—A communication 
from Charles James Everett, Highwood Park, New Jersey, U.S.—28th 
June, 1869. 

1958. Georce Cranston Haswe.i, Edinburgh, Midlothian, N.B., “ Im- 
peep in water directors for fire engines, garden engines, and 

ose, and for nozzles for force pumps.” 

1960. WiLLiam Cowan, Kittybrewster, Aberdeen, N.B., ‘“ An improvement 
in locomotive engines.” 

1961. WiLtiaM BiacksurN, Manchester, “Improved standards or sup- 
ports for benches, desks, and tables.” 

1962. Epwarp Tuomas Hvucues, Chancery-lane, London, ‘“ Improvements 
in the manufacture of sugar and in apparatus employed therein.”—A 
communication from Joseph Kod] and Johann Jugl, Ronow, Bohemia. 

1963. Witu1aM Bartraw, Sheffield, “‘Improvements in apparatus for fill- 
ing and and closing cartridges.” —29/h June, 1869. 

1966. Bensamin Temptar, Holly Bank, Tetlow Fold, near Manchester. 
“A combined apparatus for damping and cleaning slates, sharpening 
slate pencils, and wiping pens.” 

1968. Rrcuarp Brown, Glasgow, Lanarkshire, N.B., ‘‘Improvements in” 
the manufacture of iron and in apparatus therefor.” 

1974. Wituiam Henry Barey, Albion Works, Salford, Lancashire, ‘“ Im- 
provements in cutting and slicing machinery, and in adjustable feed 
apparatus therefor.” 

1976. James Roptyson, Martin’s-lane, London, “Improvements in means 
or apparatus for preserving animal and vegetable substances.”-——A com- 
munication from Samuel Henry Davis, David Williamson Davis, and 
— Haville Date, Detroit, Wayne, Michigan, U.8.—30th June, 


1869. 

1978. Witt1am Epwarp Gepce, Wellington-street, Strand, London, ‘‘ An 
improved safety brake for railway vehicles.”—A communication from 
Silvestre Guitard, Barcelona, Spain. 

1982, THEODORE ATWATER, Paris, ‘‘ An improved band for ladies’ wear.” 

1984. James Dauzie, Doveatt, St. James’-street, Westminster, and 
WitutaM Bartram, Sheffield, ‘‘ A new or improved apparatus for filling 
cartridges.” 

1986. ANDREW Barcvay, Kilmarnock, Ayrshire, N.B., “‘ Improvements in 
motive power engines.” 

1988. ALFRED Vincent Newton, Chancery-lane, London, “‘ An improved 
manufacture of nail or spike, and machinery for making the same, 
which machinery is applicuble to the forming of bolts and spikes of the 
ordinary construction, and other articles huving screw threads, and also 
to the straightening of shafts, rods, and pipes.”—A communication 
from Reinhold Boaklin, Brooklyn, New York, U.S. 

1990. Henry Larkin, Torrisno Cottages, Leighton-road, Hampstead, 
Middlesex, and Wiit1am Waite, Thurlow-road, Hampstead, Middlesex, 
“Improvements in the production of sodium and potassium.”—1st 
July, 1869. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1970. WiLtiam Epwarp Gepce, Wellington-street, Strand, London, “The 
incorporation of extract of meat with all kinds of sweetmeats or 
comfits, with syrups or any sweet or glucose matter, with quinine 
wine, and all kinds of wines rg with quinquina.”—A communi- 
cation from Frangois Around, Lyons, France.—30th June, 1869. 

1995. Epwarp Scott, Mar , “Impr ts in weighting motions 
used in machinery for preparing, spinning, twisting, and doubling 
fibrous materials, and for other similar -purposes.”—A communication 
from Windsor Brothers, Lille, France.—2nd July, 1869. 

1996. Sam SmrruHson, Heckmondwike, Yorkshire, and GeorcE SENIor and 
Joun Inman, Brighouse, Yorkshire, ‘‘ Improvements in valves or valve 
taps for regulating the discharge or flow of water or other fluids or 

."—2nd July, 1869. 

2024. WittiaM Rosert Lake, Southampton-buildings, London, “ Im- 

ana in water meters.”—A communication from Messrs. Pratt, 
itney, and Co., Hartford, Connecticut, U.8S.—5th July, 1869. 


+ 








Patents on which the Stamp Duty of £50 has been Paid. 
1782. Henry GrorGe Farrsurn, St. Lukes’, London, ‘Forming and 
ous small coal or coal dust into lumps, blocks, &¢.”—5th July, 


1789, JoHN AikEN SaLmon, Liverpool, “ Furnaces.”—6'h July, 1866. 

1796. ALEXANDER CLARK, Rathbone-place, London, “ Blinds and shutters.” 
—iTth July, 1866. 

1813. Georce WiLt1AM HawksLey, MatrHew WILD, and Josepy AsTBury, 
eae, “Furnace to be applied to steam boilers, &c.”—1lth July, 


1820. CHartes Epwarp Austin, Broad Sanctuary, Westminster, ‘“ Appa- 
ratus eaetie to sewers and drains for separating the fluid and solid 
parts of sewage.”—l1th July, 1866. 

1809. Jonn SpreckLeY CUTHBERT, London, 


Chelsea, 
‘Painters’ easels.” —10th July, 1866. 


Lindsey-row, 


1814. Wittiam Wa.ker, Norfolk-stroet, Strand, London, “Dressing or 


43 





preparing for spinning hemp, flax, jute, manilla hemp, &c.”—l1th July 


1816. Grorce Hase.tixe, Southampton-buildings, Chancery-lane, London 
“Screw bolts, &c.”—11]th July, 1866. 

2184. Epwarp Green, Wakefield, Yorkshire, ‘‘ Gearing or apparatus for 
driving scrapers employed in cleansing the flues and tubes of boilers, 
&c.”—25th Auquat, 1866. 

1845. Perer Ewwts, Orange-court, Liverpool, “‘ Lift, hoist, or mechanical 
elevator, adapted for hotels, &.”—15t« July, 1866. 





Patents on which the Stamp Duty of £100 has been Paid. 

2007. Tuomas Hitt, Hampton House, Great Warley, Essex, “ Protection 
of markers at rifle butts.”—12th Ju/y, 1862 

1975. Josern Ruopes, Morley, near Leeds, Yorkshire, *‘ Rag machines.”— 
9th July, 1862. 

2077. THomas Meriron, Hamburgh, “‘ Steam engine governors.” 
July, 1862. 


Notices of Intention to Proceed with Patents, 

619. Joserpu Lapiey, Leeds, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for spinning and twisting wool or other fibrous sub- 
stances.” 

621. Jesse Rust, Lambeth, Surrey, ‘A new or improved composition, 
specially applicable for use for pictorial and decorative purposes.” 

626. Davip Davies, Viaduct Works, Crumlin, near Newport, Monmouth- 
shire, ‘‘ Improvements in apparatus for getting coal, stone, slate, or 
mineral.” 

627. Jonn Curr, Runcorn, Cheshire, “‘ \ new or improved .composition 
to be used as a substitute for fire-bricks, and the method of using the 
same.” 

629. ALFreD Henry Honeccer, Tipping-street, Ardwick, Manchester, 
“ A new or improved portable copying press or machine.”—lst March, 
1809. 

644. Henry WittiamM GoLprinc, Moorgate street, London, * Improved 
machinery or apparatus for cleaning cotton 

645. RicnarD Law, STepHen Haroreaves, | 
provements in warping by warping mills.” _ 

646. Francis ANpor, Swansea, Glamorganshire, ‘Improved lowering 
apparatus intended to be used as a fire-escape, and for obtaining access 
to the exterior or other wall surfaces of buildings.” 

647. Joun Ropertson and Joun SHanks, Barrhead, Renfrewshire, N.B., 
“Improvements in blowing apparatus for smiths’ forges and portable 
hearths.”—3rd March, 1869. 

657. Mortimer Georce Coie, Belvedere House, Bexley Heath, Kent, 
“Improvements in watches and other timepieces.” 

659. Samve. Marspex, Manchester, “ lmprovements in machinery for 
making bolts and rivets.” 

661. Joun Bercer Spence, Manchester, “Improvements in substances 

.. used fur the purification of illuminating gas, and in the recovery of a 
waste product arising therefrom.”—4th March, 1869 


22nd 








inley, Lancashire, ‘* Im- 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made eg at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 


List of Specifications published during the Week ending 
10th July, 1 L 
3390, 1s.; 3475, 8d.; 3489, 81.; 3489 ; 3395, 61.; 3499, 28; 2501, 8d.; 
3504, 1s. Sd.; 3510, 1s, Ged_; 3513, 18.; 3515, 6d.; 3519, 10d.; 3521. 1s., 1s.; 
3523, 10d.; 3524, 10d.; 3532, 10d.; 3533, 10d.; 3535, Ru; 3536, Ie. 245 S541, 
8d.; 3545, 10d.; 3546, 1s. 44.; 3549, 10d ; 3551, 2s. 10d; 3552, 1s. 3553; 
; 34 ls. 44; 3555, l0d.; 3562, 10¢.; 8563, 8d.: 3567, 8d.; 
2, 10d.; 3573, &d.; 3554, 10d., 8585, Sd; 3588, 1 3596, 8d.; 
.: 8607, 8d.; 3609, 6d ; 3670, 1s ; 3621, 1s8.; 3634, 81 16, 1s. €d.; 
8648, 10d.; 3°54, 10d.; 3654, 6d.; 3655, 4d.; 356, 41.; 3657, 44 ; 3664, 8d; 
3665, 4d.; 3069, 4d, 367 , 40.5; 3674, 4d.; 3677 4d.; 3678, 4d.; 3079, 4d.; 
4680, 4d.; 3584, Is; 3685, 4d.; 3690, 4d.; 1695, 4d; 3700, 4d.; 3701, 4d.; 
$709, 4d.; 3714, 4d.; 3732, Sd. 

























All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office af her Majesty’s Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c, 
3847. R. HaLuimonn, Bishop Auckland, “Lubricators.”— Dated lagh December, 
1863. 

This consists in adapting to the sides of a tub used in mining operations 
an arrangement for lubricating the axles or bearings of the wheels on 
which such tubs run, so that each time the tub comes to “bank” a few 
drops of oil shall fall on to the bearings of the axles. A hollow vessel is 
formed, of any convenient shape, and with a hemispherical bottom, at the 
centre of which is a hole or seat, into which fits a loose solid ball 
of metal or spherical valve. In connection with the aforesaid hole, 
other holes extend right and left, and into these two holes pipes are 
screwed, and fitted each with a plug or valve for regulating the quantity 
of oil that shall escape or pass out on to the bearings of the axles, the 
outer and open ends of the said pipes being arranged immediately over 
the bearings of each axle 
3876. W. R. Lake, Southampton-buildings, * 

nication.—Dated 21st Decenber, 1868. 

This relates to a previous patent, dated 8th April, 1868, No. 1183. It 
consists in the novel construction of the frame of the machine described in 
the specification of that patent, whereby it is rendered more convenieut 
for supporting and adjusting the drilling mechanism, and in the peculiar 
means employed in connection with the feeding and rotating devices, also 
described in the former specification, to prevent the injurious effects upon 
the machine of the vibration and concussion occasioned by the rapid action 
of the drill. 

3877. J. R. Suaw, Lancaster, *‘ Lubricators.”—Dated 21st December, 1868. 

This consists of a method of supplying the “‘ steps ” or bearings in which 
the said shafts or journals revolve with lubricating material. On the 
bottom step or lower portion of each bearing the inventorforms a recess, or 
he forms the bottom step in two portions with a space between, or he 
forms two or more of the recesses, or he forms the bottom step in three or 
more portions if found suitable in the case of long bearings. The recess 
or space or each of the afuresaid recesses or spaces is made of a semi-annu- 
lar io. or of a form approaching thereto, and is provided with a suitable 
mouth or orifice through which oil or other lubricant may be poured into 
the recess, and through which the material next to be mentioned can be 
inserted or withdrawn, the mouth or orifice being by preference provided 
with a lid or cover On the recess he places a piece of sponge of a suit- 
able form, to fill, or nearly fill, the recess.—Not proceeded with. 

3894. P. G. JARRE, Paris, “* Hydro-preumatic pumps.” —Dated 21st December, 
1868, 

The object is to provide a means of employing any given motive power 
for drawing liquid from a spot which may be far from the motor, and of 
conducting it automatically wherever desired. The liquid is drawn from 
the place where it is found and forced to the place where it is required 
without the use of a single apparatus which cannot be easily inspected 
and repaired. Near the selected motor an ordinary air-pump is placed, 
the piston of which sucks and forces air; two pipes, the one conducting 
the drawn or sucked and the other the forced or compressed air, passes 
from this pump to the place from which the liquid is to be taken. A 
little above the level of this liquid is a reservoir, communicating by ee 
with the liquid to be drawn, and by another pipe with the spot to which 
it is to be conducted. Each of these pipes is furnished with an ordinary 
clack valve, working so that the liquor sucked i1.to the reservoir cannot 
return, and that the liquid forced from the reservoir cannot come back 
into it. e lid of this reservoir carries two apparatus—the distributor 
and the float. The distributor is composed of two cylindrical pipes, the 
axis of each meeting at right angles. This combination of pipes may be 
dismounted in two pieces, it being cut by a plane passing through the 
two axes. Each piece has two circular flanges or thimbles to receive the 
valve chambers. On the side by which the compressed air arrives a 
valve plays between two seats, so as te cause the forced or compressed air 
to communicate either with the reservoir or the outer air. On the right 
two valves, fixed on the same axle, play in such a manner that when the 
one is open the other is closed, and thus cause the suction to communicate 
either with the outer air or with the reservoir. The axles of the valves are 
linked to a vertical rod by means of two small connecting rods, the axles 
being guided by the actual seats of the valve. Supposing the rod to be 
moved by an impulsion acting from below upwards, the compressed air 
will communicate with the reservoir and the suction with the atmo- 
sphere. If, on the contrary, the rod receives an impulsion acting from 
above downwards it will pull the two axles, and the compressed air will 
communicate with the atmosphere and the suction with the reservoir. 
3897. J. CLayton, Lancaster, ** Valves.” —Dated 2st December, 1868. 

On an axis, the partial rotation of which opens and closes the valve, a 
dise having clutch teeth upon its face is mounted in such a manner that 


Cutting rocks, dc." —A commu- 
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it cam move ES ally upon axes, but when it turns it carries the axis 
and valve with it. On this dise is an arm, which, by a rod, is connected 
with the spring for closing the valve. Behind the disc is a spring tending 
to move it along the axis, pressing it constantly against another disc, 
whieh ion 5. the eceentric, is caused to rock to and fro around 
} dise has recesses in it corresponding with the teeth 
when these teeth : recesses are opposite t to each 
other they the one into the other, and then the two dises move 
together, and the eccentric is so, for the led wit 
the valve is opened. When t the valve is 
separated the one from the other until the t 
recesses, and —— ately the sp 

the discs is effect 
which abut on 
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Class eller gating 
Including Ratheays and Plant, Road-Making, Steam Vessels, Ma- 
eo} : iF as, Sailing Vess le. Boat , Carriages, Carts, 
Harness, « 
362. G. D. R : G "_Dated 18th D 
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lass 3.—FABRICS. 

Including Machinery and Mechanical Operation 8s connected with 
Prepari y 
pe ars 
Bye 





Manufacturing, Dyeiny, Printing, and Dressi 





”__ Dated 18th December, 1868. 

f _ ar ad pa dina 
r ' spindle and 

r working the ame, and has foe its object the 

d the substitution of the spinning and roving 














y now in use 
$881. H. G. Taompsos, New York, “ Carpets."—Dated 21st December, 1868, 
The Inventor forms an under or additional shed with such threads and 


NG) ek 


the manufacture of cut pile fabrics, in such shed to be pene up, a wire 
being introduced into each successive shed formed by the ornamental or 
figure warps as tuey are successively thrown out of the fabric. The wires 
thus introduced travel a suitable distanee with the fabric, and are then 
with irawn successively, at the same time severing from the fabric those 
threads which formed the shed into which they were introduced, the ends 
of the threads thrown out of the fabric remaining, and being to some ex- 
tent held between the back of the fabric and those wires which have not 
been withdrawn. The ends of those threads which are not being woven 
into the fabric the inventor holds by means of clamping or holding sur- 
faces, so as to press upon and securely hold the ends of such threads at a 
short distance from the point at which the weft is being beaten up, the 
pressure of such clamping or holding surface or surfaces being relieved 
when the fabric is being taken up, so that the ends of those threa ds which 
are not being woven into the fabric may not be drawn forward with it. 
0 TipcomBE, Watford, “‘ Paper-making machinery.”—Dated 
}. r, 1868. 
The > object is . First, to facilitate the rapid feeding of the paper from 
king machinery or from other supply to cutting means, in order 
ise the rapidity of the cutting of it into sheets, and also when the 
cut from long lengths into sheets to facilitate the collecting of the 
ring out this part of the invention, the paper, as it 
a paper-making machine or other supply, in place of passing 
m of « me set of knives, passes between guides to c nduct the 
1 n other sets of knives, and similar guides aided when 
prons, which are used to conduct the separate sheets 
re cut alternately, or otherwise to lay boards pla 
or otherwise, as may nost convenic at, 
to be taken by the collectors, by which an 
: Or in place of the 
osph eric pressure and 


























































iit forms a new button, and as 
uwn in packs from beneath the others 
1 at the same moment. The improve 
eans for use in damping paper in order especially to facili- 
I n. The paper to be damped is conducted intoa cham- 
é process, so as to prevent as much as possible ? 
e of steam or fine spray of water admitted therein by suitable pipes 
paper to be damped is conducted by felt or other suitable 
rs to between two pairs of rollers, and the surface b 
ite pairs of grees is enclosed by plates with edges be 
surfaces; the en re also closed, thus forming a 
mber; other rollers | n uid in conducting the she P 
iduct the steam or of water into th chamber t 
on the paper as it passes through it; one p 
ited by steam to dry the felt or other conducto! 
ndensation may be drawn off by tap or self-acting v aise: 
015. B. Norton, Hucddersield, ** Pile fabries.”—Dated 22ad Deceinber, 1868. 
The inventor ap or it might be lacquer, or resist or dis- 
charge tethe tips oft , ins of circular revolving brushes. The 
) be a cut or a raised pile, is led around a portion 
1 roller or drum with the pile outwards, and whil 
the ri Jller ordrun 2, colour or lacquer, or resist o } 
y means of the circular _— 
lving brushes which ac 












» sheet con- 
tween the 
ng against 
sed box or 
dl pipes 
s formed to 
















































1 succession upon 

ed onw: ard cx Heath ly; each of the 
. lacquer, or resist by lers from a 
h only may be thus supplied with colour or 
1 brush may be en ployed torub it more intim: ately 
oth brushes may alsu be made to revolve in opposite 
iy both revolve in the same direction, but aa mers r 
ould revolve in opposite directic ns. In addition to 
s other brushes may be empl red either circular 
1 to move t if vise across the 
t is required 

Any or: Pall ¢ of th e rollers which aur 
shes may, if required, be heated by steam 
The trough containing the material may also be 
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worked very deep 
the colour ormateri¢ ‘al to th “s 
or by other mex uns, 
similarly heated. 
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Class 4.—AGRICULTURE. 
cultural Engines, Windlasses, Imple ments, Flour 
Mills, de. 
usbury, ** Ploughs.” 
rst, to the aE te of for n 1e plough 
y having the side of the beam to which the land side r frame and 
are atts Te shee i made with an angular or semicircular face, for the 
f giving be litional strength to the beam and alsv for the purpose 
t t nulter and skim coulter toany required angle; Secondly, 
Instead of 
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, 1868. 


















































f ‘att: wching the pl h wheels to the beam 
ntor has on the neck of the 1, solidly 
x or oblong s t on the bott ges of the 
i ‘recesses in which 
each edge of the be 
has a looy OF § «ket bolt, thr ugh 
in the insic ie of the box or slot. On 
us a plate or wa f form as the 
with holes for the loop or socket bolts to 

2wing down the bolt nuts on the washer or 

wheel shafts are securely fitted in a simple and effective 
gh wbeels may be adjusted to any gauge with ease and 
eded with. 
“ Corn "Dated 22ud Deceinber, 1868. 

-onsists of the following operations :—The grain 
filled with water, and is stirred about therein 
ny defective grain will float on the top of the 
* be removed. The washing has also for its object to 
ud other impurities. After the grain has been steeped in 
half an hour, the water—which will be found quite 
th the best grain—is run off. In place of steeping the 
» be merely subjected to the action of jets of water. By 
ration the pellicle of the grain is distended. The grain thus 
issed through a sheet metal cylinder or tube having a r: sp- 
ce, whereby the outer coarser pellicle of the grain is 
The second pellicle, beneath which is the colouring matter, is 
ing through a horizontal sheet metal cylinder with rasp- 
we, inside which are anx ng stiff brushes, which act on the 
or it as white as rice. The pellicles may, however, be 
y own apparatus suitable for the purpose. The next 
‘onsi n steeping the grain, after removal of the pellicle, in a 
i wi th fermenting liquor, prep: ured as hereafter described, at a 
' Sdeg. to 77 deg. Fah., and in the proporti 1 
vat 100 1b. of grain, in order that the latter may be 
e water. The grain is introduced after the liquor h is 
wut from eighteen to twenty-four hours, in order that 
tained its full energy. The grain is subjected to the 
uor for about seven or eight hours, during which time 
natter in the liquor acts by degrees on the grain, pene- 
gradually, and extracting, to « great extent, the colouring 
bh the skin of the ain; the lic quor, +h becomes 
sthen drawn off. The fermenting liquor is prepared 
ter at a temperature of from 68 deg. to 7 
f ited dough. The grain is then drained : 
. by means of a distributor, causes it to pass 
re pairs of revolving cylinders, which reduce it to 
This being completed, the requisite quantity 
er, and is then poured on the dough placed in a 
3 gh is then kneaded, so as to thoroughly mix 
+ and the operation of making bread is completed 
r, that is to say, the dough is divided into loaves, 
p le tion of the fermentation, and at the desired moment 
1g & Very white and nourishing bread. 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c 
3845. F. H KNEVITT, Cornhill, and AH. Hazarp, Cheapside, 

Dated \ith December, 18 
nsists in the pect liar means whereby the laths or slats are 
ed” or adjusted angularly to admit or exclude the light. The laths 
its are provided at one or both ends, with two pins or projections, 
1 of these two pins or projections works in one part of a compound or 
2 groove on the frame of the window, doorway, or other aperture. 
The compound groove is so constructed that the distance between the two 
parts of the same may be increased or diminished as desired, to open or 
: slats or laths, the laths being so connected or jointed together 
us t w of their free division or action in “lowering.” In order to 
keep the two parts of the groove always parallel with each other, it is 
preferred to connect them by arms or links in the same manner as an 
ordinary parallel rule, or the adjustable part or parts of the groove may 
be - vided with studs, wath work in curved slots or guideways. 
3873. J. Dickson, Leith, ‘* Windows.”—Dated 19th December, 1868. 
The batten rods by which the lower sash is kept in place are provided 
with a socket at the upper end of each, and at suitable distances apart on 
the inner side ; studs with heads are fixed which into corresponding 





** Shutters, dc. 
































inserts 4 wire having a knife or cutter at one end, as well understood in * retaining plates fixed to the window frame, so that in putting in the 














batten rods it is necessary only to slip the upper ends into the sockets 


and the studs into the rets after which the batten rods are 
forced downwards until the mitre on the lower end rests close to the 
corresponding part of the frame. hen so lowered the batten rods are 
firmly retained in position and keep the sash in its place. To remove the 
batten rods they are raised sufficiently to enable the retaining heads of 
the studs to clear the slots in the retaining plates, they are then lifted 
out, leaving the lower sash fre¢ to be lifted out also. The sash lines or 
chains are connected to the sash by being passed through a metallic or 
wooden nut which is of a dove-tailed form, and passes into a dove-tailea 
recess in the side of the sash, and thus is easily removed when requisite 
to detach the sash. The parting beads are fitted into grooves in the 
frame by which they are retained in place and removed when it is re- 
quired to take out the upper stsh which is connected to or detached 
from the sash lines by means s imilar to what is hervinbefore set forth 
with regard to the lower sash. 

3887. R. Wurraker, Wolverhampton, “‘ Locks, d 

1868. 

The inventor makes the bolt of a segmental form and free to move on 
an axis or round its outer edge in a box, case, or rim, or by a groove and 
fillet. The belt proper is provided with a projection or arm with projec- 
tions or arms, and sometimes with slots or grooves which, through the 
action of key bits, whether the ordinary bits, or jointed bits, or apy 
description of bits at present in use, shoots or throws the bolt. Some- 
times a ward or wards is or are formed on the radial arm of the bolt for 
the bit te throw the bolt, and in some cases the bit of the key acts on 
one or more pins on the arm, while the pipe of the key fits over another 
pin. The fastenings may be modified so as to be fixed externally or in- 
and be used for various purposes. The lever or levers may be 
meee by wards and « detectors, or by any other means now in use. 

3 Hookman, Oxford, ** Sash lines.”—Dated 2rd December, 1868. 

Inste ad of the ordin: ary sash line made of cord, the inventor uses a strip 
r tinned or otherwise plated to preserve it from rust, or, in 

ition, he binds it with wire to improve its appearance and the better 
to adapt it to run on the pulleys. If bound with wire it may be coated, 
in addition to or instead of the tinning, with gutta-percha or some other 
waterproof material, or a solution of such material, the wire covering the 
whole. In some cases he uses a line of gut similar to the small bands of 
athes and other machinery. This he also binds with wire in the same 
manner and for the same purpose as in the former case, and this prevents 
its wearing, and forms a spiral spring which does not interfere with the 
flexibility of the gut, or a hempen line heated with a solution of gutta- 
percha or other waterproofing material might be substituted for the gut. 
He fastens the above lines to the sash frames and to the weights in such 
a manner as to obviate the necessity of removing the sash from the 
window frame on eacl sion of replacing a broken line. To this end he 
ploughs or forms a groove along the whole length of the side of the sash 
frame 





—Dated 21st December, 
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Class 6.—FIRE-ARMB. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
on ments of War or for Coast Defence, Gun Carriages, de. 
3859. Remuinaston, Ilion, New York, ** Fire-arms.”—Dated 18th December, 

1868. 

The inventor takes a tube of sufficient length to form two or more 
shoes, and of the proper diameter and calibre. The tube may be formed 
of any of the present known methods of making metallic tubing. The 
said tube is then bored throughout its entire length to the proper size to 
receive the breech bolt, and is also turned on its exterior. He then cuts 
the tube into pieces or sections of the required length to form the shoes. 
Apertures may be made in the shoe for admitting the cartridges and for 
allowing the handle and other projections of the bolt to move in the re- 
quired directions, _ the end of the shoe may have a screw thread cut 
in it to secure the end of the barrel in the ordinary manner. The tail or 
tang of the shoe may also be shaped and adapted to the stock and to the 
breech mechanism as required. 

3907. F. G. Gispornne, West Strand, “* Torpedos.”—Dated 22nd December, 
1868. 

The inventor encloses within or attaches to the shell of the torpedo or 
other explosive charge a compound needle which is mounted upon a pivot 
or centre of motion, and is suitably counterbalanced so as to keep the 
point there away — a suitable contaet piece also in connection with 
1ell of the torpedo or other explosive charge. The needle is placed 
in metallic contact with one pole whilst the contact piece is in metallic 

sont: uct with the other pole of a suitable battery or other electrical 
chine carried by the shell of the torpedo or other explosive charge, or 
placed at any suitable distance therefrom, and connected thereto by means 

f a conducting wire.—Not proceeded with, 





























Class 7.-FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufacture of Dress, de. 
. C. WALKER, Ga * Flour, &c.” 
December, 1868. 
is consists in producing an acid powder by diluting hydrochloric acid 
with water until it attains a specific gravity of about 1°9deg. Baumé. 
T is poured into or sprinkled amongst any comparatively dry fari 
ceous or amylaceous substance, in the proportion of about four ounces of 
the acidulated water to one pound of the farinaceous or amylaceous sub- 
i The flour, as it is mixed with the acid water, should 
be stirred until the acid is thoroughly diffused throughout the ms ass. It 
is then run through a moderately fine sieve, to separate it from anys y 
lumps it mav contain, which are thrown aside as being unfit for use.— 
Not ew with. 
3872. W. 8. Tuompson, Cheapside, ** Skivts.”—Dated 19th December, 1868. 
,ops of the skirt are severally composed of two narrow steel ribbons 
or flat wires laid parallel to each other, and at a suitable distance apart, 
equal, say, to the width of the two ribbons. These are connected together 
by a lap of cloth, secured and stiffened by paste or other adhesive sub- 
stance. The hoops, before their ends are joined, are passed through loops 
in the ordinary suspending tapes, and they are made fast thereto by 
passing eyelets through the tapes and through the central or cloth portion 
of the hoops.— Not proceeded with. 
3885 Je A. W. Lup and E. Ascman, London, “‘ Buttons, de.”—Dated 21st 
ber, 1868. 

T he inventors first form the exterior surface of the article of gold, silver, 
aluminium or other precious metal, by stamping, pressing, spinning, or 
in any other ordinary manner, leaving the edge turned up a suitable 
distance; and where the articles are either circular or oval, rollers may 
also be used cut or shaped to the exterior surface of the article. They 
then deposit the article in a die which fits the exterior surface, and press 
into the interior thereof horn, ivory, tortoiseshell, vulcanite, gutta- 

re wood, or other suitable material or compound, in a warm or 
state, so as to fill up the interior quite solidly, leaving sufficient 
e, when required, for a covering or back plate of gold or other metal 
or alloy, or of ivory, mother-of-pearl, or other suitable material. They 
then insert the covering or back plate, and bend or press over it the rim 
or edge of the exterior surface by pressing, burnishing, spinning, or in 
any other manner, so as to combine the whole, and form, as it were, one 
solid piece, thus producing a stronger and cheaper article than those 
hitherto made; or they can attach pins, screws, hooks, clasps, or other 
fastenings, either by soldering or otherwise, and either to the front or 
back covering plate, or to both, and then press them together while the 
ne ing wha ial is in a warm or ‘plastic state, thus forming one solid piece 
of the whole. 
3598. Ritcue, Folkestone, * Parasols, &c.”—Dated 21st December, 1868. 

The inventor ‘connects the outer ends of the stretchers to the ribs by 
forming a bead’ or enlargement on the end of each stretcher to enter a 
groove ‘formed longitudinally along the rib. e stretchers are at their 
inner ends jointed to a runner, but are made much shorter than hereto- 
fore usual. When the runner is moved upwards alung the stick the outer 
ends of the stretchers slide along the grooves in the ribs, and as the 
runner approaches the point at which the ribs are jointed to the stick the 
stretchers force the ribs outwards, to cause them to stand out at right 
angles, or nearly so, to the stick, and similarly, if the runner is drawn 
downwards, th will draw the ribs inwards towards the stick. The 
grooves in the ribs are narrowest at the mouth, so that the projections on 
the ends of the stretchers cannot be drawn outwards from the grooves. 
The runner may be prevented from turning around the stick by a pin or 
stop on the runner working in a groove or slot in the stick; or, in place 
‘ of the stretchers being jointed to a rynner and sliding in grooves in the 
’, they might be jointed to the ribs, and slide in undercut grooves or 
slots in the stick. in this case the inner ends of the stretchers would, in 
opening the parasol, be all simultaneously pressed upwards by a runner 
being moved along the stick, so causing a disc on the end of the runner 
to bear against the ends of the stretchers. When the parasol is opened 
the runner is fag from moving further along the stick by a stop and 
he ribs near to where they are jointed to the stick, and at the same time 
be forced upwards by the stretchers against a dise carried b: y a ferrule 
fixed to the stick, and the ribs are thus held firmly. A cord is sewn on 
to the outer silk covering, near its outer edge, to give strength and pre- 
vent the parasol being blown inside out by the wind. 

3901. L. J. Parne, Oxford-street, ‘Combined collar and comforter.”—Dated 
22nd Dece mber, 1868. 





3846 neborough-square, — Duted lith 
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This consists in’a new or improved removable collar, or collar and com- 
forter combined, for attaching above the ordinary fold-down collar of ot 
coats, coats, waistcoats, jackets, cloaks, and other upper 
of fur, velvet, cloth, imitation fur cloth, or any other suital oor fesktouable 
material worn for comfort or elegance round the neck, One arrangement 
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of this invention consists in making a collar of fur or other material of 
similar shape, but a little larger than the collar over which it is to be worn, 
and fitting a long, thin hook at each end, and another similar hook at the 
back, and having ‘small holes made in the ordin: ary collar of the coat, into 
which*these hooks can be placed, thus making a double or second collar, 























































































which can be casily attached or detached, « n required as a com- 
forter the collar may be turned up round the neck of the wearer with the 
fur inside, so that both collars would then fort é i Thost comfort uble and 
close-fitting cravat or muffler.—Not. proceeded with 
3903. M. CHALLINER, Grimesthorp, “‘korksor 3; "— Duted 22nd D 

1868. 

For the formation of forks with handles, the etal 
is first rolled into square rods of different thi he 
sizes of the forks required The rods : then the 
trade are called moods. These moods are then form 
the shanks and bolsters. After having beer the 
prints, they are placed in dies, including pron: ters of 
any pattern or design, anc yped. This is de ty in 
the length of the shanks holes for « ré 
stamped at the same time, rdiz method 
3904. J. PaLmeEr, Sution ) {22 d 1505 

This consists in ma 1e¢ forks by 1 il the f ulds 
from which the f tl I 

> re mou : ‘ 
makes the casting moulds from the in n ikes 
metal or chill ec: usting moulds therefr 1 , i} 
casts melted steel in the said casting to i i i 
fork moulds forks from t ! 
cast steel by for out tl ‘ itt 
thereto in ‘the ordinary manner. Or the part to form the 1 I 
cast in one piece with the fork mould 
3918. E. M. Toornton, Holbo ** Footatools, « D [ 

This consists in adapting to, and employing int ‘ 
foot-cushion, or hassock, wv other con ‘ t 
receiver constructed of u etal or othe suitable mate 1 to cor n 
or hot water. Th vessel or receiver 1 ‘ 
cushion, or hi dis surmounte ‘ 

a non-conducting materi al or substance, t tt f 
the water, ugh apertures or holes in I ted « r 
which is chbadiand toy hinge wr other fast ngs to t v r 

Not proceeded with, 

20. W. G. Reeve, Dated 2rd L er, 1868 

This consists in suj S 4 i fr 
cylindrical or other jir for cor iz 
cylindrical reservoir ) ir in « in p, n 
convenient part thereof, for the a imiseic n of ink into voir an 
the supply of ink to the pen d being so bala by eigl 
upon by a spring, that on in 1 eI ng in a not r re 
on the cylinder, the said cylinder y the ity of weight or 

-tion of the spring tura upwards on its axis reby c rt } 
to come in contact with a pl above the ¢ 1 ! ns t 
opening is closed, the ink ied to the re the evaporation 
ink prevented, and the entrance of dust avoid 


Class 8 _CH (EMIC SAL. 


lncluding Special Cheniedl « and Pharmuceutical Preparatio: 
















and Lighting Materials, Preparation and froi f ul, 
Brewing, Tanning, Bleaching, Dyeing, Cali 1, Smelting, 
Glass, Pottery, Cement, Paint, Manures, d 
2871. J. Jones, Wolverhampton, “ Coating metal 
1868 
The inyentor constructs a flue of suitable . made by pref f 
iron, and uses in combination therewith an ¢ t f 
or other suitable power. In order to obtain a stron 
of air upon the top edges of and surrounding the } 





flat a of suitable form in This hollow 
the main downward draught 

this her flat flue the v 
drawn by means of the « 
into and is taken down tl 
condenser, for the pu 
vapour, or to an ordin 
employ : vdditional cx 
and arranged in suitable po 
acting fans, more than one 
draught 


tion. 






hat 












ting 


or 








3883. I. Baca i Dated 2st I 
This consist waste gas s from the 

part of an iron after passing the s 

in contact with i mited ri or charcoal, or carbon 

ing the mixed or revivified gases into the furna 

burnt by meeting the ordinary air blast at the temp 

and so on time af t pecete 

3911. D. 8. PRICE, D her, 1 
The inventor uses ch of 




































carbonates of the sa r su f, 
which on comb the cl 1 r 
mixtures of the a t When using the 
metals he passes into the molten mass of 
iron.—Not proce 
Class 9.—E ELECTRIC! ye A 
Including Electric, Magnetic, Electro-1 Mfag gnetic A rat 
Electrical Appar erg and Galranic Bi 
3878. W. STANLEY, PR? Turnstile, “ Electrical machines.’—Dated Qlet 
December, 1868 
This consists, First, in making the frame n electrical 1 bin 
to consist of two slips of wood uni ited at rn 
handle, and at the other to form a ‘lamp, by obviating necessit 
of the stand universally made to every , thew ption of rotating ¢ 
machine. Secondly, the exciting rubbers are simply attached 
frame instead of having sep: and adjustr 
the axle is made of wood as in pl 1 
Fourthly, the disc is made of glass instead of be 
glass. Fifthly, the collector is formed of a piece of re 





instead of a comb of metal points. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 








3874. G. H. Asker, Norwich, “ U. llas, a Dated 19th December, 
1868. 

In order to confine the outer ends of wa tee » sticks when the umbrella, 
parasol, or sunshade is closed, the inventor en i cap of ivory or other 
material surrounding the stick, au 1 fixed in or ning a continuation of 
the runner, which he calls ‘tip cay The exterior of the cap is 
inclined so that the pressure of the ribs ‘ t y cause 





the cap, with the runner‘on which it is fixed 
the ribs to enter. To allow the runner thus to mo 
the runner should be able to slide ince throug 
it, in place of having the notch piece fixed to the 








a dist 











3875. T. Warwick and A. Boye, BiPuiagham, “ Uiabrelle < Dut 
19th December, 1868. 
A vertical rack ¢ apable of intermittent descending motion carries 
the pieces of troug typed wires from w -—_ the stretchers are 
made. A feeder pushes the pieces wire one at a time from the r: 

















to notches on the bed of the machine, or the wires may be fed 

feeder by hand. er worked from the principal s the m 
rising, takes up the wire, and th en advances horizonta r f 
the wire are brought over th« dies of two pairs « wl 
operate on the two ends of the w he c ding, lk 

the wire resting by its two ends on the rj etche 


wire, before it is put into the rack, has a sm 
piece, of cylindrical wire placed by hand in 
the upper dies upon lower dies the 
flattened and partially shaped, the filling 
strength to the flattened end. On the 
dies the carrier again lifts the 
which its ends rest, and, carrying 
dies of a second set of dies 

consists, Secondly, 2 machine for testing the 
umbrellas and parasols, constructed in the followix 
of rollers are mounted on horizontal 


the 












it forw 


sisting 













pair 















axes, the up per not being 
immediately over the lower pair, one of the upper rolls being situated 
midway over the two lower rolls, the other roll of the upj r pair being on 
the same level as the first. By passing the stretchers or ribs between the 
rolis they are made to take temporar ily an undulating or wave-like 
figure, and if they are too hard are broken, and too t a 
permanent set, and in either case are unfit for use. Those tha pass 
through the machine without injury are proper to be m up into 





umbrellas or parasols. 
3879. R. Witson, Mane. 
1868 





ster, “ Cutting metals, de.”—Dated 21st December, 
: The inventor uses two nuts, one of which is constructed so that it can 
- hp sp round in its socket when required, and thus made to take up 

he slack caused by the wearing of the nut or screw. He introduces two 
or more rests or supports which are connected with each other, and which 


are made to travel below the screen and so support it when the nuts are 
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near to either end of the screw. 
lengths, having room between the parts for screwing or tightening up 
when either or both the worm threads, or rack teeth, or cogs are worn. 
ode E. Massey, ** Sou "—Dated 21st 
De 7, 1568 

The inventor employ yys a solid brass frame about thirteen inches long by | 
and a-quarter inches broad, formed in the shape of an oblong shield, 
pe being preferred in me A to facilitate its passage through the 


3880. Chad well-street, ding machines, 





seven 










I in which is secured the rope for descent and ascent, and in the | 
lower part another hole, through which is secured the rope for attaching 
the sinking weight. In the upper part of the frame is formed a hollow 








ch tructed to receive the registering wheels and other parts of 
the recording ap Pp iwratus. The holluw chamber is contrived so as to 
ect its contents frum all pressure of the water and from being fouled. 


er is placed an endless screw and two or more wheels, the 





















t of wl vars into the endless screw. The chamber and its con 
t r vered in by a plate of thick brass, on the other surface of 
ised box for the purpose of containing the dial and 
Lic i protected by a sliding cover formed in the edge of the 
1 i 1 witl 
Ss. W L U 1 coal, de.” —Dated 21st December, 
rhis consists } ! th or employment for such purpose of 
1} iar f ! mounted horizontally on a short vertical 
sl | gearing actuated by a compressed air engine 
The i carriage supported on wheels running on a 
wwly along the face of the coal or mineral by 
worm-wheels also actuated by the same or an 
i r engine, or in any other suitable manner. The 
tte of isc or wheel provided wi 
r'fl 1 nee. Inside the rim or fla i 
tire f i L te upwards from the face of he dise or 
»h as the edge of the rim or flange above named 
i l r periphery of the rim or flange is provided at intervals 
t or p , between which the teeth or cutters are fixed 
means of ke eth are mounted in groups of four or five fol 
ho being formed with a simple point in the 
1 so on, arranged in such manner that 





rent part of the groove or channel, 






























group leaves no part uncut. The face of the cutter is wider 
1es8 of the dise or wheel with its rim or flange, so as to 
n t f room for clearance and prevent the liability of the cutting 
a I cel becoming jammed or wedged fast in the groove or channel 
A lar shield of plate ir with a strong rim or flange may b¢ 
placed so as to project from the side of the frame over the disc or wheel 
fitting i i , 80 as to prevent the euttings of coal or mineral 

} from falling int i choking the teeth of the bevel wheel. 
20. J. Wik Leeds, “* Saddle-cloths, d&c.’—Dated 21st Decembers 

| 1568 

This cor in fill upon opposite sides of an open woven fabric, by 
preferen k wn as scrum cloth, and then subjecting a length of 
this n ‘ which letters patent were granted, dated 
13th N i I in order to mould the same to repeats of 
tl } juired for converting the material intu saddle cloths and 
n nst¢ perating upon pieces of the compound fabric cut to 
a suit t m one given article. The inventor strains a length of 





irated with moisture over a shape equ ul in length to 
treated, and presenting z in profile several repeats 
of the figure which it is desired to impart to the 
> fabric he holds down with tenter-hooks carried 
cured the wet ric he leaves it 
ibric at tension will be to give 















a 




















t ry the length may be cut up into 
i ny iber of saddle cloths or nummahs. The 
sl hen to b to complete the shaping of the article, 
iiter i tishes them by a line of stitches run in near the edge of 
! ng mac and b. ying a binding round the edge 
Tr. B. Huppert, J juare, “ Bandag Dated 21st December, 
186 
Ti of an elastic waistband, from which depends a sack for 
contait rbhent material. The sack is formed of india-rubber, 
and a sponge or cotton waste is wg therein. It is connected to the 
waistband by pendent strips of rubber attached by cement to the front 
r ends of the sack t proceeded with 
1. J. H. Jom elds, * Sharpening saws.”—A communi 





means of bolts or other conve 
venient part of the saw frame, 
or polishing 


t temporaril; 
frame to a c& 

‘ iing the sharpening and finishing 
i means for working the 

























liar same. The suw to be operated is 
lic ween guides, and the teeth are then successively sharpened 
bringi upon them a file made in the form of an endless 
w or helix, which is formed on a steel cylinder or boss mounted on 
lower end of a revolving spindle worke« iby a winch handle and pair 
bevel wheel On rotat t licoidal tile whilst in contact with 
Saw ng ed 1, whilst at the same time 
: tooth ! ‘ ! : w polished by the action of 
i rot poli r t > and carried by the same 
: \ ? , 
2. H. ¥ Munel Spring-pawl i ”" -Acomm ca 
tion aber, s 
This re s to be used with bolts and nuts, and consists in 
r of the ordinary shape so as to prevent taper 






¢ forced from the form of 
n it is placed in front of a nut and scre 
: form of a plane, the cut edges will act with 
and the other parts to which it is screwed 
turning round when violently shaken by railway 





a plane to that of a 





to prevent 





t, ** Cocks.” Dated 


A communication. 









cock 





1 every-pressure for its exterior may 
s, and it may Giahon ge the liquid from 
tht spou a three-way 
metal The interiox 





nt or a uso be 


kind 


straig 
of 





c all 
nent of this cock consists of a metal lid or cap pierced for the 


made « any and s1z¢cs 
ssage of the stem or plug, which governs the movement, and screwed 
n the box either interiorly or exteriorly. A washer of leather, india 
rubber, gutta-percha, or any other malleable and impervious material 

zed by the inner or outer screw of the cap, and also permitting the 
passage of the stem or plug governing the movement, and to which is 
titted indifferently a key, handle, or spanner of any desired form. This 
stem passes through the metal cap and leather washer, and carries so as 
to form o1 with it an inner disc of metal coming on to a leather 








1€ piece 













washer ated above it and acting as an obturator. There is another 
tem or pendent of the but governed by it in the circular 
move! t by the aid of a mortice which unites them at a certain point 
Chis stem, like the upper one, has a metal disc of one piece with it, and 
be L md washer of leather, india-rubber, or analogous mate- 
rial, her rests upon another dise supporting the entire arrange- 





ming part of thecock, being cast with or brazed toit. This second 





] ris kept in place and pre vented from following the circular 
movement by a ring or other means. A helical spring is placed between 
the two metal discs, tending to press them on the two leather washers 


The discs and washer are pierced with two 
¢ through all three in a direct line. These openings may, 
description of cock, be four in number, or there may be 
it is only requisite that the disc should be able to close 
explained. The water arriving by the barrel fills 
er of the cock, by its pressure pushes the two nietal 

uwhers, 





them 








be 











n two tn ther rfectly closing the chamber top 
ind bottom. The ria il spring is intended to assist this water power 
mild its pressurc i ficient, and it may therefore be used or 
sed wi r.ccording to requirement 
. BREEDED mingham, ** Valves Dated 2st December, 1868 











rhe body of the tap or valve consists of a chamber in which’ a conical 
seat having its greatest diameter downwards is formed. The lower 

n of the bods of the tap communicates with the ingress pipe, and 

r division with the egress pipe; working on the valve seat is a 


lhe spindle of the conical valve works 
1 the bottom of the lower division of the body of the tap, and 
ig on the spindle raises the vulve and keeps it to its bearing 

tdesecribed. The pressure of the liquid, steam. or gas 
i valve and press it iis seat In the top of the 
is an opening, from which a . tube de 


conical valve opening downwards 


a tube 
me oiled 8] 

















vnds. The tube is 
hin, lascrew rod with a hand-w heat or other handle at 
3 top rises and falls by a rotary motion in the said tube. When the 





andie is so turned as to depress the red its lower end presses upon and 
depresses the valve, and a communication 1s thereby opened between the 
ingress and egress pipes. By reversing the motion of the handle the 
valve no longer pressed from its seat is raised thereto by the spring, and 
the communication between the ingress and egress pipes is closed. The 
motion of the screwed rod and valve downwards is limited by the spindle 
of the valve, and the motion of the said rod upwards is limited hy its 
enlarged lower end coming against the lower edge of the screwed tube. 
The valve is guided in its motion by three or other number of upright 
guides situated near its periphery working in a short tube surmounting 
the valve seat, 
3900. X. I. Vanner and E. Prest, Great St. 
munication.—Dated 21st December, 1868. 
Heretofore in currying and dressing leather it has been usual to employ 








Helen's, “‘ Leather.” —A com- 





He makes the worm double or in two | 


| 
3909. 


“Through the thickness of the frame a hole is formed in the upper | 


= 
E 
: 
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neat’s-foot oil or cod or fish oil together with tallow. According to this 
invention the residuum oil obtained when distilling petroleum is 
employed for this purpose. When the residuum oil is of a specific mavity 
of about 880 deg., which is about the n of the oil as now 
usually manufactured, we prefer to use ] in proportion 





of fourteen pounds of oil to sixteen px 
































































































F. G. Gisporne, West Strand, * Ga Dated 22 december, 1868 

The inventor employs apparatus consisting of ‘ which is 

provided with two chambers at its lower part » the er 18 

admitted air, and into the n tl ower 

| chamber rise pipes or tul r » the of the 

gas chamber, a suitable annu i ar 1 each of such 

tubes in the cover of the gas ch n chamber is fort red 
above the gas chamber, an < 
through which boiler pass suitable ry off the products 
bustion, and such tubes ri ce listan ibove water 
pene immediately above su cs ed on : rt 

ceded witl 

E. Gepce, Wellingt treet, “R { i- 

catio Dated : December, 1% 

The bitumen bject of tl entior 1 1 of ite or 
liquid resin, other called gulipot, of lamy nd of nd 
red sand from the pit or mine, combined in at t f wing pr 
tions r eve hundred yj of I I 
seven and a-half pounds ] ( in « ‘ ! ), 
twenty-five pounds lamp-bl: k, twelve and is ! ty 
five pounds. For bitumen to be applied on w ntj und 
may be reduced by about five pounds’ weight ] rable t the 
woud be rough, that is to say, not planed the 
sulphur must first be thoroughly melted in a ir ran 
earthenware pot ; the galipot is then added, 1 when t st 
entirely melted the lamp-black is introduced, and 1] ! 
whole is carefully mixed er a moderat r I ! 
used in the shape of bricks, or be laid g upon an 5 n 
dation. It is suitable for bottom reservoirs, for pay el f streets 
or terraces, for roofing, and other appl 1 aried f 1 r D 
3899. W. R. Clark, vling 1 

Dated 2at D 
The inventor place 1 and on nal 
lantern, the glass of rily cove r eh ich 
held in position in front of the glass by a l t or stop, but 
when an alarm is to be given the nt toy t ‘ th 
drawn from in front of the screen ng 
turned down on a hinge at its lower ec: ! red 
and the alarm given A continuo tube is fitted al f all 
the carriages, and when the alarm is to be given t r in tt is 
mpressed, and by 1 plunger rking in i nh 
nected to its ends rd 1 i p 
by which the r 
13, W. Ciay, Z ) 22 
The inventor m s wh ing | ! 
ends shafts r to em 107 t } r 1 
struction, which is connect« | with and oper t l rk in 
1 horizontal steam cylinder, and ther t t luce the 
sectional thi ss of the metal at the lir j t f ‘ I 
or flange with the shaft 
914. J. 8S. Jennines, Z et * Serra It 
The invent ploys a hollow rotat " ther fort 
into the interior of which the sewag: ‘ I nteri! 
the screen is made to act on a water I t 
instruments on its axis, i so the screen is 1 ent 
the screen at one of its enc ind runs throu i ind is re ved 
muugh below, whilst the stones and soli n i 
pposite end of the screen into a cart or r rece] In driv 
> screen, as above described, by a water-wl 1 upon by the 
sewage before it enters the screen the power for - ight 
be obtained by causing the sewag t flow ‘ ! th 
the screen to drive a water-wheel, or the scree! l er 
power. In some cases the invent pl s f j ig 
altogether a number of bars, so as 1 an 8 
This endless surface is passed around roller I i i between 
them. The sew&ge is let on to the surface as it t round the 
rollers ; the liquid flows through and is r ve it t : the 
other side, whilst th id matters are carried al er 
the roller as the b uss around it. The ] ids 
to free the straining surface fram obstruct 
917. B. W. Manouam, G 
December, 186 
This consists in exposir 
heated directly to the action of hea 
action of the applied heat while in t ‘ i thin stz 
sheets. The water or other liq i ! nd 
through a suitable pipe, fitted, if necessary I I r valve 
into the upper part of a cl I r ! ‘ cle, 
which acts as the heating chamber Th hamber may be eniently 
made of metal or other mat leanabl ff t ! t, and 
may be « i ternal]; t r of 
heat. Ti I s 
r their equivalci dowi lich to fl 
thinly-divided sheets, or to tric in n S SI 
expose a large surface of the ito tl n of i itate 
its absorption by the liquid. 
THE IRON, COAL, AND GENERAL TRADES 











BIRMINGHAM, WOLVERHAMPON, AND 


OF 








OTHER DISTRICTS. 
(From our own Co dent.) 

Tue Iron Trave: Jés present condition: Complaints of low price 
The competition of Cleveland: Light kinds } d end. 
RaILs Orders still good: The amount of p ; eatlised 
their manufacture Why South Stafford. husu “ai 
Pics: A cheerful tone--Coast—THE LABOUE ARKET— NEW 
SYSTEM OF ROLLING MERCHANT IRON—HEAVY AND LIGHT HARD- 
WARES— EXPORTS OF IRON AND STEEL DURING T LAST NINE 
YEARS—ACTION BY IRONFOUNDERS FOR BREACH OF CONTRACT, 


JULY is a month during which, when the 








iron mills of the Birmingham « } acti 

employed, alike on home nd on exp uns. July in 1869 
will, however, be buta sorry ré ntation of mth as it 
ought to appear. n ‘ and, so far 
as we are affected ix ice, saving 
only in that brancl hich relat progress of the 





railway enterprise out of this country. comparatively 


























little business done at the quarterly meetings in finished iron has 
not during the week been suppk it y any conspicuous 
additions to the list of specific usly nd. Hopes 
are expressed that the negotiations i were opened in Wolver- 
hampton and Birmingham may lead to ord 1 early day, but 
very little that is more definite cin be said 
Complaints are heard that in the « sin which orders were 
secured, prices, with only rare exceptions, were taken that will 
leave little or no profit upon the tran far as it relates to 
the maker of the iron; and that unk su t s woukl be 
accepted agents who had orders to give out would not part with 
them. 
Asa rule, however, the progress of mills and for make 
a reliable quality, and who are determined to uphold their reputa- 
tion in that regard, will not give way beyond a moderately paying 
Rather than do otherwise, they k onl; limited 


figure. 
portion of their works in operation. 

It is in the second quality of iron in which the « 
most severe, and it arises in great part fro1 i 
tion which certain newer districts ar 
descriptions of iron heretofore roll ; 
masters here who have hitherto done a good t 
tank-plates, for example, now find that t! 
in that article in the metropolits 
the Clevelend district. 

The London makers of these goods 
getting them up. By the aid of machinery plates are bent 
cold, and with great rapidity they are riveted by boys. With so 
much economy is all this and the other necessary operations per- 
formed, that tanks can now be constructed in London of plates 
rolled chiefly in the north, and sold at prices which the Statford- 
shire makers have been accustomed to get for the iron. 

Sheets for galvanising remain in fair request ; but the Northern 
of Europe and the Canadian orders, usually so ‘abundant at about 





mmpetition 
atten- 

le? _ 
1 ) maxing of 
) this district. The 
» with London in 
are being undersold 
chiefly by makers in 

















t pri y in 
1c 





JuLy 16, 1869. 
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this time of the year, are not yet coming forward in other than 
the smallest lots. The inference is clearer now than hitherto that 
there are good stocks out there, and that a change for the better 
must not be looked for this season. The thinner kinds are in 
tolerably good demand, especially the finest gauges. 

prospects of good chain iron, of small rounds, and of wire 
rods are even better than they were last week; but the commoner 
kinds of rounds, of bars, and of angles are no better. 

Hoops and strips are active at some works, whilst at certain 
others they are not in demand. The prices accepted have 
generally to be low. 

Rail orders may still be had, and if the works were adapted to 
the process good profits might be made, but the expense and 
trouble of the adaptation are such as to narrow the margin of gain 
to a comparative fringe, notwithstanding the high prices which 
are now being got. Something has somewhere been said about 
the South Staffordshire houses ‘‘competing” with the North in 
rails, but this is sheer nonsense. South Staffordshire would be 
without rail orders now if Cleveland and South Wales were not 
running over with them. 

The local pig makers are tolerably cheerful as to the result of 
their recent sales, and they rept having got better prices than 
they feared they should have had to take. Agents who represent 
houses at a distance do not speak so floridly. At the same time 
representatives of first-class firms say that the demand elsewhere 
prohibits them from being able to accede to local consumers’ 
efforts to bring down the prices of those sold in this district. 

Coal is without change. 

The labour market, as well at the pits as at the blast furnaces 
and the mills and forges, is abundant, notwithstanding the com- 
petition of the hay-fields. 

At the meetings of the trade the attention of the ironmasters is 
being called to what is known as Brown’s patent system of rolling, 
by which it is stated that lengths of hoop and small sizes of 
merchant iron can be rolled in lengths of 100ft. 

The heavy hardware branches are quiet in all but exceptional 
instances, and the lighter kinds are not so busy as usual. But, 
generally, the hardware manufacturers alike of Birmingham and 
the surrounding townships are better off for orders than are the 
ironmasters. 

It has been shown in this district that, notwithstanding all the 
outcry which has been raised of late years as to foreign competition, 
the exports of iron and steel from the United Kingdom attained a 
larger total in 1868 than in any former year. The quantity and 
value of the exports since 1859 is as follows:— 


Tons. Value. 
WeOee se. oe. cs 66 ok SE cn ce ce ce 
1800.. .. ce so ve co 2MBROM .. oe + co BERT 
TOBR.. co co co ce co BROOD 2. oe co co MEREROES 
ow ee eee Fl 


1863... 6 co ce coe co 1,640,949 12 «2 co oe 13,150,986 
1864... cc co co oc co 1,802,964 ce co eco eco 18,810,818 
1865... cc cc co co ce 1,617,590 .. of coe eco 18,471,360 
1866.. oe ee of 1,683,390 26 oe oo eo 14,842,417 
1867 .. co ce eco 1,882,650 .. ce oo oo 15,050,301 
1868.0 oc eo «ce co co 1,945,246 .. oc o oe 15,021,907 

The Vulcan Ironfoundry Company (now under liquidation), 

formerly carrying on business in Summer-lane, Shasta, were 
plaintiffs in an action for breach of contract, tried at the Warwick 
Assizes on Tuesday. Mr. J. E. Dowson, contractor, of West- 
minster, was the defendant. The action was brought to recover 
the sum of £605, the contract price of certain engines and pumps; 
and the plaintiffs further claimed damages, which they laid at 
£793 6s. 6d. In the year 1867 Mr. Dowson had a contract to erect 
the whole of the engines, sink the wells, and construct the pumps 
for the waterworks at Trowbridge. He applied to the plaintiffs, 
and they agreed to deliver the machinery and fix it, the defendant 
to prepare the brickwork and build in the ironwork after it was 
seated. In consequence of some oversight in the preparation of 
the plans, the brickwork at the top of the wall was finished 
without any provision for resisting the ‘‘ bell crank” in its work. 
The plaintiffs had to fix the ‘‘ bell crank” upon such brickwork 
as was there, but when tried the pumps were found to work 
unsatisfactorily, in consequence of the insufficient foundation. 
This and one or two other matters in dispute resulted in the 
— being able to procure a certificate, and the action was 
aid to recover the contract price of the machinery with the 
damages, which would reimburse them the extra cost which great 
delay in the performance of the defendant’s part of thecontract (the 
laying down of the brickwork) had entailed. All the matters 
were referred to Mr. Boden, Q.C. 

We notice that the building of galvanised iron, felt, and wood, 
erected for the purposes of the South Staffordshire Exhibition, and 
which was described in THE ENGINEER of May 14th, p. 348, is 
advertised to be sold. Tenders must be sent in before the 25th of 
~-, The building can be had at the close of the Exhibition in 

ctoher. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron Trave: The rail branch continuing active: Buyers 
enzious to enter into fresh contracts: The demand from the 
American markets: The Russian trade: Difficulty in obtaining 
tonnage; Shipments to Peru and California: Continental inquiries 
more encouraging: No speculative feeling in the home trade—THE 
TIN-PLATE TRADE—-THE COAL TRADE: Decrease in the demand for 
steam coal: The Admiralty contracts—THE WEST oF ENGLAND 
AND SoutH WALES BANK—STARTING OF THE BLAINA WoRKS— 
THE AFFAIRS OF THE DUNRAVEN COLLIERIES COMPANY (LIMITED) 
— TRADE OF THE SouTH WALES Ports. 

Tue new quarter has not sufficiently advanced to offer any 

opinion as to the future prospects of the iron trade, buyers, as a 

rule, generally allowing two or three weeks to elapse before 

entering into new engagements for any considerable quantities. 

At the present time the rail branch continues the most active, 

there being sufficient orders on the books to keep the hands engaged 

fairly employed up to the end of the summer season, even if no 
more are received up to that time. It is, however, satisfactory to 
tind that the demand for rails continues unabated, and buyers 
evince anxiety to enter into new contracts for summer deliveries; 
but makers being well supplied with orders decline accepting the 
same except at an advance upon present quotations. There is no 
diminution in orders from the American markets, and last month 
there were 11,582 tons of rails sent to New York alone from the 

South Wales ports. Although great activity has been evinced in 

the shipments to Russia during the present season, ‘doubts are 

beginning to arise as to whether the whole of the orders from the 

Muscovite empire will be completed and cleared before the close 

of the shipping season, and already higher shipping rates are being 

paid, merchants and shippers experiencing some difficulty in 
obtaining vessels of suitable tonnage. Large quantities are also 
ready for shipment to Peru, and vessels are wanted for Mollendo 
and Port Ancon, something like remunerative rates being offered 
for suitable vessels. Transactions with California are steadily 
increasing, and last month a larger quantity of rails was sent to 
that quarter than during any one month of the present year. 

Continental inquiries are assuming a more enco' ing tone, 

and although no large transactions have been entered into, the 

prospect for the future is more favourable than it has been for 
some time past. In the home trade there is very little speculative 
feeling existing, but the expectation of a further reduction in the 

Bank rate of interest is looked upon as being likely to encourage 

transactions and bring about a more desirable state of things 

before many weeks have elapsed. There is an increase in the 
demand for pig iron, current quotations being fairly maintained. 
Tin-plate makers complain of a falling off in the demand in pro- 
portion to the make, and at some of the works the hands are not 
working full time. 
The steam coal trade does not occupy so favourable a position as 





it did twelve months ago, and although the weather is favourable 
for vessels to arrive at and leave the local ports, the clearances 
now being made are below the average. The decrease is princi- 
pally owing to the general dulness of trade, the demand from the 
mai me stations and several of the foreign markets having 
slightly decreased. The decision lately come to by the Admiralty 
to use one part North-country coals with one part of South Wales 
steam coal, when previously the latter was exclusively used on 
board her Majesty’s ships, has also added to the dulness com- 
plained of, but the superiority of the steam coal of this district 


As regards general topics in the North-Eastern district, 
we may note that a contemplated movement for —s* 
coal-fields beneath the coast of Durham has been al 

in consequence of the Ryhope Coal Company having com- 
pleted arrangements for peeing, task by means of 
their -existing shafts. Two other collieries are about to be 
sunk for the more effective winning of coal in the Silks- 
worth district. At the annual meeting, on Friday, of the North 
Shields Water Company, the engineer (Mr. J. F. Tone) reported 
that the Whitley pumping engines had been finally — = a 





over that of the North of England has been repeatedly testified 
to by naval officers of considerable experience and ability, and it 
a pre believed that ere long the proprietors in this district 

ill again enjoy the monopoly. The improvement which recently 
set in in the house coal trade is so far maintained, and the ship- 
ments coastwise for the past month show an increase when com- 
pared with the corresponding period of last year. 

A dividend at the rate of 8 per cent. per annum has been declared 
by the West of England and South Wales District Bank for the 
half-year ending June 30. 

Some two years ago the extensive ironworks at Blaina and Cwm- 
celyn were entirely stopped, and the result was that the once pros- 
perous neighbourhood was reduced to almost absolute ruin. Pre- 
vious to the stoppage the works were for a time carried on by 
Levick and Simpson’s creditors, but they discovered that no profit 
could be made, and the closing of the establishment was determined 
upon. Since then several attempts have been made to effect a 
sale, and at last it is satisfactory to report that the property, a 
large portion of which is freehold, has been disposed of, and opera- 
tions at the works have already commenced. Mr. Carlton, a Lan- 
cashire manufacturer, Mr. Finlay, Mr. John Jayne, Mr. F. Levick, 
and other gentlemen are associated in the purchase, and it is under- 
stood that upon the latter will devolve the management of the 
— From 1500 to 2000 hands are expected to be soon em- 

oyed. 

“ Vice-Chancellor James granted an interim order, on Tuesday, 
restraining the Gloucester Wagon Company from proceeding with 
an execution, and from selling wagons the property of the Dun- 
raven Collieries Company (Limited), now in liquidation. 

The following are the returns of the trade of the South Wales 
ports during the past month and the corresponding month of 
1868:— 


Exports oF STeaM COAL. 


June. 1869. June, 1868. 
Tons. Tons. 
COE ce cs. ss oe ce toe SRD ne ce ce SD 
Swansea... «2 .. «+ of ec ec 47,730 .. .. «- 53,863 
Newport... .. .. «- of co ce 24,182 .. .. ce 30,244 
aa a ee lO 
SHIPMENTS COASTWISE. 
June, 1869. June, 1868 
Tons. ‘ons. 
CE ic oe ee ee Ge ee oe CE we ce oe 
69 os 66. a6 .ve- oo A Ge «os «« ee 
0 aa. lea 
Lianelly.. .. .. . ef ee ee 25,926 


Cardiff also exported 25,369 tons of iron, and 4622 tons of patent 
fuel; Newport also exported 16 966 tons of iron, and Swansea, 3664 
tons, and 7614 tons of patent fuel. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LIVERPOOL: 7'he new Liverpool and Manchester Railway : Launch 
of an iron clipper—BRADFORD WATERWORKS—CALEDONIAN 
Rattway: Cleveland and Mid-Calder extension—LAUNCH OF A 
STEAMER AT HULL—WeEsT DERBY SEWAGE—LANCASHIRE AND 
YORKSHIRE RAILway: Meltham branch—SEwaGE aT BoLTon— 
THE CLEVELAND IRON TRADE—NORTH-EASTERN TOPICS: Coal 
mining: North Shields Water Company: New rolling mills— 
STATE OF TRADE IN SOUTH YORKSHIRE—PUBLIC WORKS IN_THE 
ISLE OF May. 

THE contractors for the new Liverpool and Manchester Railway, 

about to be constructed by the Great Northern, the Midland, and 

the Manchester, Sheffield, and Lincolnshire Companies, broke 
ground last week in the neighbourhood of Warrington. Operations 
will be carried on simultaneously, both at the Liverpool and the 

Manchester ends, it being intended, if possible, to complete the 

line within two years. 

On Saturday Messrs. R. and J. Evans launched an iron clipper 
ship, named. the Hawarden Castle, built for Messrs. Richards, 
Mills, and Co., of Liverpool, and intended to be employed in the 
Australian trade. 

A waterworks bill, Peet by the Bradford Town Council, has 
passed a committee of the House of Lords. The bill authorises the 
obtaining of a new gathering ground at a very high elevation, in 
order to supplement the supply of the district. The works include 
two reservoirs of supply, a watershed of 1800 acres, and two com- 
pensation reservoirs with a gathering ground of 927 acres. The 
total cost will be £150,000. The settlement of certain questions in 
dispute between Halifax and Bradford is to be referred to Mr. 
Bateman, C.E. 

The Cleveland and Mid-Calder section of the Caledonian Railway 
was opened for traffic on Friday. At Newarthill there is a heavy 
cutting, 60ft. deep in some s. The line runs in the immediate 
vicinity of the ironworksof Omoa and Coltness. Bellside, the station 
for Omoa, is seventeen miles from Glasgow; here there is a viaduct 
50ft. in height. At Shotts, twenty-two miles from Glasgow, there is 
another station. A few miles further on and the shale country is 
entered upon. At Mid-Calder the new portion of the line termi- 
nates, and the traveller rejoins the main system of the Caledonian. 
The whole cost of the Cleveland and Mid-Calder sections, with its 
branches, is stated to have been about £450,000. The process of 
construction has been superintended by Messrs. Blyth and 
Cunningham, of Edinburgh, the company’s engineers. 

On Saturday Messrs. Humphreys and Pearson, of Hull, launched 
the Essex steamer for Messrs. Bailey and Leetham. The dimen- 
sions of the Essex are as follows:—Length, 240ft.; breadth of 
beam, 32ft.; depth, 17ft. Her burthen is 1100 tons. The engines 
of the Essex are being built by Messrs. Humphreys and Pearson, 
and will be of 120-horse power ; they will be provided with surface 
condensers, will combine all the latest improvements, and will 
constructed to work at a pressure of 60 1b. The Essex will form 
one of Messrs. Bailey and Leetham’s Baltic line of steamers, and 
she has been especially designed to carry a large cargo with a small 
draught of water. 

The West Derby Local Board of Health had devised a scheme 
for getting rid of their sewage at Waterloo, near the mouth of the 
Mersey, at a cost of £22,000. The scheme has, however, received 
its quietus, the Government having refused to sanction it. The 
Government suggests that the West Derby Board should join with 
the Walton Board in endeavouring to utilise the sewage. 

The Meetham branch of the Lancashire and Yorkshire Railway, 
which has just been opened, comprises three tunnels. The first 
is a sharp S curve, another at Netherton is straight, and the third 
at Healey House is very short. j 5 

The sewage committe of the Bolton Town Council has decided 
upon a scheme for the ‘nterception of sewage. It is proposed to 
lay down a line of cast inn oy along each side of the invert in 
the bed of the river Croal. e cost is estimated at £3000. The 
ultimate disposal of the sewage is left for future consideration. 

There is a great demand for pig iron in the Cleveland district 
but owing to the enormous production, prices are somewhat flat. 
At the warrant stores the stock is decreasing. In the finished iron 
trade there is still great activity, the demand for rails being un- 
abated. Both at Stockton and Middlesborongh iron shipbuilding 
is in a healthy state, and the yards are assured employment for 
some time to come. The engineers are fairly ongeg with marine 
engines and bridges; the foundries are also tolerably well employed. 





tory manner and were working at the rate of 1, 
lons in twenty-four hours, being considerably beyond the contract 
quantity. It is understood that rolling mills for the manufacture 
of plates, angle iron, &c., for the iron shipbuilding yards of the 
Wear, are about to be established near Hylton Dene, on the Hylton 
Castle estate, by Messrs. Briggs, Ratcliffe, and Co. 

There is no alteration to note in the iron trade of the South 
Yorkshire district, business continuing fairly active. ils are 
still in fair request, and there are some orders on hand for plates, 
sheets, and hoops. A moderately good business is being done in 
steam coal for exportation to Hull and Grimsby. There is also 
rather more doing for Lancashire, principally in engine fuel for 
cotton factories. 

The Manx House of Keys has voted £10,000 for a further 
extension of the new low water nr -place at Douglas, and 
has rescinded a former resolution of the local legislature by 
which it had been decided that £122,000 should be expended upon 
a large work of concrete extending straight across the bay. It 
has been resolved to out instead a work running in a north- 
easterly direction from Douglas Head. This latter work is esti- 
mated to cost £52,000 for the first 550ft., and when it is extended 
to that distance the members will be asked to decide how much 
farther and in what direction the work is to be carried, There 
are two plans “ under consideration” for harbour works for 
a first is a built work by Mr. Coode, estimated to cost 
£50,000, and the second is an iron work by Mr. Dixon, the con- 
tractor for the new pier at Douglas, estimated to cost £35,000. 





PRICES CURRENT OF METALS AND OILS 































1869. 1868. 

Correr—British—cakeandtile} £56d £384) £6.04. 2£58. a. 
Per tON sesecccccccceeee| 73 O Ove 74 O 0/75 0 0.. 78 0 O 
Best selected ..sseseccscese| 76 0 0.6.0 0 0/78 0 0.. 80 0 O 
Sheet ..cccccccccsesccccccse| 18 O 0.1. 79 O 0] 80 O 0.. 82 0 O 
Bottoms .eccccccccccccccce| SL O 0.. 0 O 0] 82 O O.. 85 0 O 
Australian, per ton ........| 76 0 0.. 78 0 0} 7710 0.. 81 0 0 
Spanish Cake ...ccccsceseee| 72 0 0. 0 0 0) 000. 000 
Chili Bars.......ssseceessee| 68 O 0.. 6810 0/70 0 0.6 71 0 0 
Do. refined ingot .....e..| 7210 0.. 7310 0/73 0 0.. 74 0 0 
YeLLow Metal, per Ib. ......| 0 0 6§ 0 073) 0 0 0 07% 

Iron, pig in Scotland, ton 210 9 cash 212 6 cash 
Bar, Welsh, in London... 612 6.. 615 0} 6 5 0.. 610 0 
Wales ......| 6 0 0.. 6 5 0} 512 6. 515 0 
Staffo: 750.77 6750.00 0 
Rail, in Wales.......... 6 2 6.. 6 5 0} 510 0. 6 0 0 
Sheets, single in London 950.000'/950.000 
Hoops, first quality .... 850.8 76850. 000 
DE nimainuseewl tS Os FRG FF te CSS 
Pictu t 216 Ge § O1E6 BT Ge BS DO 
Leap, Pig, Foreign, perton ..| 1810 0.. 0 0 0/18 5 0..18 7 6 
English, W.B. ....+0.-..0002| 20 7 6.. 2010 0/21 5 0.. 0 0 0 
Other brands ..ccccccsessee| 19 0 0..19 5 0/19 0 0.2.19 5 0 
Sheet, milled ..ccccscccscee| 20 0 0.. 20 2 6/2000. 000 
Shot, patent..coccscce.seoee| 22 5 O.. 2210 0) 2210 0.. 2215 0 
Or Minium o...cccccese| 20 5 0.6 2010 0) 2015 0.. 0 0 O 
White, dry ...scccccevseee| 26 0 0.. 28 0 0/27 0 0.. 28 0 0 
ground in Oil .escoccceese| 26 0 0.. 29 0 0/26 0 0..29 0 0 
Litharge, W.B. ..+-cssese..| 24 0 0.. 0 0 0/24 0 0.. 0 0 0 
QUICKSILVER, per bot. »...00-.| 617 0.. 618 0} 617 0.. 000 
Sre.rer, Silesian, per ton....| 21 0 0.. 0 0 0/20 0 0.. 20 2 6 
English V&S...-..eeeeee+-| 21 0 0. 0 0 0/20 0 0.. 0 0 0 
Zinc, ditto sheet...... 2510 0.. 0 0 0/2510 0.. 26 0 0 
STEEL, Swedish faggot 000.000; 000. 000 
Keg.cssccccccce « 15 0 0.. 0 0 0} 1415 0..15 0 0 
Try, Banca, per cwt. 614 0.. 0 0 0} 414 0.. 415 0 
Straits, fine—cash 610 0.. 0 0 0} 41210... 0 0 0 
For arrival .. 6 5 0.. 0 0 0} 41210.. 0 0 0 
English blocks 6 2 0.. 6 3 0} 415 0. 416 0 
Bars ..ssscccees 63 0. 6 4 0} 416 0.. 417 0 
Refined, in blocks see} G1l 01. 0 0 O] 417 0. 418 0 

TINPLATES, per bx of 225 shee 

Di Mii vciwsinenecnset &€ © Be 23S 8 2 ee FBS 
Tis csncswiscssnel + Pits 2 eS eee 2.88 
IC ch eccccece eoe| 110 0.. 111 O} 17 0% 1 8 6 
Pe titsccscccscnseccsn | 2 C. 1 Ste oe tee 
Coats, best, per ton ....see00.| 017 0.6. 017 6) 018 0.. 018 O 
CF BOTS weccceccccceseee| 013 6.. 016 9} O14 6. O17 O 
O11s, per tun, Seal, pale ....../ 39 0 0.. 0 0 0/36 00. 000 
WROWR .. cccoccecccccsess| C1 0 6.8 6 O18 6 8. 09 8 
Sperm, body ...cccccs-eeee 92 0 0.1. 0 0 0/95 0 0. 0 0 0 
Whale, South Sea, pale....../ 40 0 0.. 0 0 0/35 0 0.. 36 0 0 
Yellow ceccveces 39 0 0.. 0 0 0) 34 0 0. 0 0 0 
Brown cess 37 0 0.. 0 0 0/33 0 0.000 
E.I. Fish .. | 32 0 0.. 0 0 0} 34 00.000 
Olive, Gallipoli /53 0 0.. 00 0/6800. 000 
Spanish 5010 0.. 51 0 0/68 0 0 65 00 
Palm .. 4110 0.. 0 0 0/3910 0..40 0 0 
Linseed 32 0 0..32 5 01/32 0 0.000 
Ra , English pale 4100. 00 0/3 00.000 
ro 39 0 0.. 0 0 0) 3810 0.. 000 
42 0 0.. 4210 0/36 0 0..37 00 
Brown ..00 co-sececee| 40 0 01. 0 O 0/ 3310 0.. 00 
saccocsevesssccccesesess | TE O O00 18 8 61S 2 Oe Se OO 
Tallow ccccccccccccccccccsces| 30 0 Ove 0 0 0/37 0 0. 000 








PRICES CURRENT OF TIMBER. 














1869. | 1868. | 1869. | 1868. 
Per load £3s£68| £0 £ 8 | Per load— £2420 £804 
Teak «..seesees 10 10 31 +0 | 1! 1012 10 | Yel. reduced C. 
Quebec, red pine .. 15 415) 3 5 415) Gi ja, Ist quality 18 8 91") 17 01810 
yellow pine .. 5 410; 213 4 5) Qnd do. .. 13 0 18 10) 11 10 1910 
St. John’s N.B.. yel 0 0 0 0 ¢ vo 0 Archangel, yellow 10 a 3 10 0 ois e 
uebec, oak, white.. 51v 6 0 510, etersburg, ye! 
” birch ...... 4 6 417| 4 5 5& 0O| Finland .......... 610 710, 7080 
elm +45 510) 315 5 5|M hoc cccccesees 00 0000 
Memel ..... +0 0 0 0} © O O 0} Gothenburg, yel. 8 0 915 8 0 9i0 
Dantsic, oak - 40 510) 40% 0} 710 810|' 8 O # 0 
fir . + 210 4 0| 2 © 310) Geffe, yellow ...... 01010 9 01010 
Memel, fir . + 210 210); 4% 04 || Soderkeman.-..:. 81010 ‘| 9 01010 
Riga .....sseeee0ee 315 3 0] 3 O 8 3/| Christiana, per C. 
Swedish ..........2 3 210) 3 5 9 10|| Hain. by Shy 6 20 10 19 30 ooco 
eS : : : : . in. yellow gens j 
Deck plank, int, 
Tires 0 0 0| 800 6 Onin} 0000 000 
Lathwood, Dantz.fm.5 0 * 0| 610 7 10. Staves. per standard M. 
St Peters 710 8 0| 810 910 | Quebecpipe ......70 00065 9 0 
t-aaesed ge races gee gn solu ose o'| atts «+ 1W1lv O 2 025 
Quebec, wht. spruce 01 tic, crowm .. | 
Bt. John,whtspruce 13 015 01131015 10,| Pipe ........' 200 01500140 0 168 








Coat IN Sussex.—The following letter, which appeared in the 
Times of Tuesday, will probably be of interest to our readers, 
peeing to those who have read the article to which Mr. Scott 

udes :—‘*To the editor of the Times.—Sir,—. propos of the 
interesting extract in the Times of to-day, copied ‘from THE 
ENGINEER, and entitled, ‘‘Coal near London,” allow me to say that 
Ihave in my possession a specimen of coal from the Hastings 
sandstone, near Frant, Sussex. This coal, while brittle, soft, and 
wrought from a very thin seam, and quite useless in a commercial 
sense, nevertheless justifies in some small degree the theory pro- 
pounded by Mr. Godwin Austen of a continuous underlying 
connection between the Mendip Hills, Somersetshire, and the 
Belgian coal-fields, especially as this interesting imen from near 
Tonbridge very nearly resembles the inferior of coal t 
generally in Somersetshire, and partaking in man of the 
character of lignite, or imperfect coal. In concl beg to say 
that I do not attach any commercial value to the supposed existence 
of coal in the Hastings sandstone, but simply the 
stance as a geological fact.—I am, Sir, your obedient servant, 
J. R. Scorr, 32, Exchange, July 12.”—[Unfortunately, Mr. 
Scott has confused the Wealden coal with true coal, a fact which 
poils his letter.] 
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THE BELGIAN MITRAILLEUSE. 

Tue Belgian multiple gun, or mitrailleuse, an illustration 
of which, taken from an official photograph, we present to 
our readers, though the latest weapon of its kind, is but an 
improved form of a very ancient invention. As instru- 
ments of warfare guns of this character have always im- 
pressed the imagination of the non-practical observer with 
the notion of destructive powers, and hence of vast value in 
warfare that, in fact, do not belong to them. Yet for a 
few special purposes they are capable of being made sig- 
nally serviceable. We propose, then, briefly to trace their 
history, and to offer a few critical remarks, upon the 
differences of construction of the designs which have from 
time to time appeared, upon the real character and 
purposes of these guns, and the limitations of their value 
as military instruments. 

Multiple barrelled guns, of the nature of field artillery, 
are a very old notion ; there is scarcely a large arsenal in 
Europe that does not possess some specimens of btonze— 
a few of wrought iron—with multiple chases, arranged 
with from two to, perhaps, a dozen separate barrels. 
Sometimes these are found arranged around a central 
barrel ; more rarely they are grouped chequerwise—one 
barrel in the centre of each chequer, and often they are 
spread out horizontally in one line. An ancient and curious 

ouble barrelled small field gunexistedin the Musée de l’Ar- 
tillerieat Paris, in which ae mer wereslightly divergently 
arranged in one horizontal plane, and fired by one common 
vent. The solid projectiles for each barrel were united 
by a chain of several yards in length, and the notion was 
that as the balls separated horizontally in their divergent 
paths, this chain would sweep 
along within 3ft. or 4ft. of 
the ground, and cut in two 
or sweep to the earth all the 
men within its length and 
range; an odd misconception 
of the actualities of the mat- 
ter, as well as of the ballistics 
concerned; but this, though 
near, is not quite the sort of 
gun we are here concerned 
with. In the old armoury of 
our own Tower of London 
(before the fire, in which, we 
believe, it was destroyed) was 
a curious and very beautifully 
made bronze smooth - bore 
field gun, with seven barrels, 
one being central; and in the 
gallery of the Histoire du 
Travail at Paris, in 1867, 
there was exhibited in the 
Danish department a very cu- 
rious triple-barrelled bronze 
smooth-bore three-pounder—- 
all the barrels being in one 
horizontal plane—of the time 
of Charles XII., and made be- 
tween 1600 and 1700. Some 
of these multitubular guns, 
which the writer has seen in 
old German collections, are of 
calibres not greater than those 
of the old musquets of Anne’s 
reign. Anyone who will take 
the trouble to look through 
the older works on artillery or 
even the back numbers of the 
mechanical periodicals of this 
country will also find many 
more or less useless or even 
impracticable projects for 
guns of this class. It is but 
comparatively recently, how- 
ever, that the adoption of 
rifled arms to military pur- 
poses has at once suggested and rendered practicable upon 
an increased scale these multiple guns. They may be divided 
into two classes, those which are intended to project all 
their bullets at once or in volleys, and those which 


possess the —~ of firing each in succession — more 
or less rapidly at will. The former have been called 
“volley guns,” the latter mitrailleuse. A gun of the 


first class was perfected prior to 1864, by Brigadier-General 
Vandenburgh, of the United States army, and was exhi- 
bited in London in that year, Messrs. Robinson and Cottam 
having, as was understood, become proprietors of the 
British patent rights in the invention. A descriptive 
pamphlet was published at the above date by Mitchell, 
Charing Cross, from -Ggneral Vandenburgh’s pen, of 
which we will only say at present that it appears vastly to 
— the utility and powers of every gun of this class. 

e “Gatling Gun,” named after its inventor, which is 
a mitrailleuse was shown, as coming from Indianopolis, in 
the American department at Paris in 1867. American inven- 
tions, howeversmall may be the twinkle of theirnew light, are 
seldom hidden under a bushel, and quite enough has been 
urged in favour of this one. 

A very strange French volley gun was shown also at 
Paris in 1867, viz., the compound field-piece of General of 
Division Daulle, of the French Artillery. It consisted of 

‘a bronze breech-loader, having acentral chase of about two 
inches calibre, which was surrounded by twelve barrels 
bored out of the solid bronze, each throwing a large sized 
small-arm projectile—all the barrels, central included, bein 
rifled. The cartridges and projectiles having been inserted, 
the breech common to all, was closed by a flat bronze plate 
with radial channels, in its forward face so arranged that 
the explosion of the central large cartridge fired all the 
surrounding smaller ones. The central one was fired by 
percussion, or by a friction tube. It is difficult to imagine 
what special advantages could have been looked for in this 
contrivance, which presents 80 little of the logical working 
out, on given principles to a given end, which is 
the just characteristic of most French inventions, military 
or civil, And we think it may be mentioned as a pretty 











sure maxim, that in multiple barrelled guns, of any sort, 
the calibre and weight of projectile and charge should be 
the same for all the barrels, for reasons so obvious that we 
need not enlarge upon them. There were several other 
guns, or rather fire-arms, in different parts of the exhibi- 


tion of 1867 intended to give a sustained and rapidly recur- | 
rent fire, which might become so rapid as to be in fact | 


volley firing ; but these were all of the class of “repeating 
breech-loading arms,” and so are outside our present scope. 

The latest multiple barrelled field gun—the mitraiileuse 
of M. de Montigny, of Belgium—which we illustrate in 
the present part, is affirmed to be, in fact, the machine 


gun with which the French military authorities experi- | 


mented last year, and as to the results of practice with 
which, at the Polygon of Vincennes, some obviously exag- 
gerated and hearsay accounts have appeared. The Belgian 
gun consists of thirty-seven (the odd one being the centre 
of the bundle) steel rifled barrels, of about the usual 
“small-bore” calibre. These being hexagonal prisms 
externally, are packed together to constitute a sort of 
cylinder, which, being fixed within a bored and turned 
wrought iron tubular casing, are all soldered to each other 
and into the tube. The rear end of the tube consists of a 


stirrup or U-shaped frame, within the vertical jaws or 
sides of which, are the 
breech blocks, holding t 
succession placed. The tube (Ze. the whole gun) is 
mounted on trunnions upon the hard wood cheeks of a 
light field gun carriage of double trail, and is provided 
with the usual arrangement of elevating screw, and with 
a horizontal screw for fie adjustment In azimuth. The 


_— chaces within which the 
1e ammunition to be fired, are in 





sights at breech are movable, and elevate for range, &c., 
the line of aim being about 36in. in length. The breech 
block is a solid parallelopiped, bored out with thirty-seven 
chambers. Behind rom of these is, in fact, a lock—that 
is to say, a spiral spring and detent, which, on the release 
of the latter, drives forward a needle into the centre of 
the cartridge in the chamber before it, and so communi- 
cates a central ignition. One handle which projects in the 
rear, in line with the piece, clamps forward firmly, the 
compound breech piece when dropped into place, or at 
once releases it, when to be replaced after its exhaustion 
by fire. At one side of the proper sight of the gun is seen 
a handle, by means of which each lock of each barrel is in 
succession released, and that barrel fired. The rate of 
firing is thus dependent simply upon that at which this 
handle or winch is manipulated. 

It is stated that at least 350 shots per minute can be 
discharged from one piece, and by one man, but that, we 
must say, we think stands in need of confirmation ; and 
although no doubt one man may fire the whole of the 
cartridges in ten breech blocks or plates, if got into place in 
that time, it is impossible, we imagine, that less than five 


others must not be needed to remove the discharged, and | 


insert the charged blocks in that time ; and, indeed, we 
doubt the possibility of placing and removing ten blocks 
or plates in sixty seconds. This, however, is a matter of 
no great importance; the rapidity of fire is, no doubt, great, 
for Major G. V. Fosbery, V. C., B.S. Corps, who has been 
investigating this arm abroad, saw ten blocks exhausted in 
about three minutes, when aiming at a target screen, at 
the heath of Brasciiat, the Belgian Artillery practice 
range. 
ese experiments appear to have been made at ran 

of 430 yards, and at extreme ones of about twice and a 
half that, or 1100 yards, the screen being nearly 100ft. 
long by 9ft. high, with a central portion of about one- 
fourth the whole length, of 12ft. in height. At the short 
range nearly 85 per cent. of the projectiles struck, and had 
there been no misfires (there were no less than forty out of 
the 370) this percentage would, no doubt, have been 





higher. At the longest range the fire was much more 
wild, and from the constant divergence of the cone of 
dispersion, as well as from all other sources of inaccuracy 
or of divergence, the number struck was so much smaller in 
| proportion that no exact trials seem to have been made. 
It would, however, be waste of space to go into details— 
for farther experiments are pets wthed we really deem 
it a matter of secondary concern what a gun of this sort 
can do at a range so extreme as it is never likely in skilful 
hands to be employed at, and where artillery should take 
its —_ 
The cartridges, we ought to have said, are made up with 
their projectiles and priming, and are readily dropped 
simultaneously by mechanical means into their aoe, 
| and by the aid of a perforated steel plate which is the cart- 
| ridge holder, and grips the necks of the cartridge cases, these 
| are easily and simultaneously extracted so as to admit of 
the block being recharged. It is obvious that by a mere 
change in the nature of the breech blocks or steel plates, 
or both, this gun may be instantly converted into a 
strictly volley-gun, ze¢., all the thirty-seven barrels dis- 
charged at once. We doubt much that any adequate ad- 
vantage is obtained in guns of this class by the increased 
delicacy and complexity necessary to make them mitrail- 
leuse, z.e., of successive fire. The main military uses for 
these pieces will be, in our judgment, quite special, and 
—_ as rapid and heavy volley firing will as completely 
ulfil. 
And now what are in effect these uses? Nothing 
can be more devoid of all clear conception of the 
conditions of military operations in the field, than such 
notions as those of the re- 
doubtable American Briga- 
dier-General that a few scores 
of men armed with these vol- 
leyguns will prove a match for 
the largest armies; that as 
each volley kills off so many 
hundred men, it is only a 

uestion of how many volleys 
shall, like Captain Bobadil’s 
ten at a time, kill off the 
whole army. But armies, not 
even regiments, wait to be 
killed off in such wise, and in 
the field, whatever small arm 
——— can do, can be done 

y the Snider, or Chassepot, or 
needle-gun, quiteasefficiently, 
and with quite as small expo- 
sure of men; for supposing one 
man or five men may manage 
a mitrailleuse — and that a 
battery of ten of these with 
only fifty men to handle it, and 
let us say only twenty horses 
and drivers for change of posi- 
tion, and that these can Boba- 
dilise off 10 x 370 = 3700 per 
min. =a wholearmy of 222,000 
in an hour; yet we must have, 
let us say, on a very moderate 
calculation, 2000 men in some 
shape or an other, to keep the 
enemy amused while he is 
being killed off at this rate, 
and these must be exposed to 
all the vulgar chances of a 
pitched battle, and suffer ac- 
cordingly. But if only one- 
half of these be armed with 
breech - loading rifles, they 
may deliver something like 
6000 rounds per minute, or 
360,000 in the hour’s time 
during which the enemy is 
being “ er out of crea- 
tion” by Gatling’s or Vandenburgh’s. And whatis still more 

unfortunate for the placid exertions of these destroyers,every 

1000 men of the enemy in march for the banks of the Styx 

maythink proper to fire away at the like rate; so that we 

really do not think the project of going to war with machine 

guns and one engine driver to each, possible, however un- 

professional it may seem upon our part. Pushed to ex- 

tremes, this is really the logical conclusion to be taken 
from those who, like Brigadier-General Vandenburgh, 
seriously urge that these guns can and ought to a large ex- 
| tent supersede both infantry and light artillery in the field. 

It would scarcely be proper material to spread over our 

| pages, were we to enter at any length upon those strategic 
questions and tactical details as to the handling of armies 
in the field, so greatly changed, and still changing, under 
| the influence of rifled artillery and projectiles and rifled 
| small arms—the revolutionary effects of which upon old 
| rules, formations, manceuvres, and thoughts, are not 
yet fully comprehended even by those who have best 
studied the subject, and under the most advantageous cir- 
cumstances. We will, however, abruptly enunciate our 
conclusion, viz., that there are but two or three conceivable 
combinations of military circumstances in which these 





| mitrailleuse, or volley guns, can be supposed by sober- 
| minded people capable of producing decisive effects. 

When masked in battery, in positions beforehand known 
\to be about to be passed, or occupied or attacked 
by large bodies, they may prove, both by their 
actual storm and by their moral effects, very formidable. 
When in great operations, passage of rivers, bridges, 
defiles, or in pitched battles, the assemblage of great 
bodies in dense formation can be even for a brief interval 
foreseen—there can be little doubt but that the power these 
guns give of concentrating for a very brief period a — 
tremendous infantry fire—from a quarter quite unexpected, 
and hence not guarded against—must prove very for- 
midable. When, for example, at the close of the day of 
Waterloo, the Emperor massed his Old Guard upon the 
sloping brow, in the hope that by one determined char 
in column these veterans might yet cause victory to wing 
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her way to his side; this was in part, indeed mainly 
met, by a crushing fire from field guns collected as much as 
possible and directed diagonally upon the right flank of 
the column. Under this fire, eye witnesses described the 
head of the densely packed column as seeming to crumble 
away, and though the whole was in motion, the head 
scarcely seemed for some minutes to advance its ground, 
before the whole heavy mass broke up in confusion. 

Atsuch a momentcould fifty m/traz//euses, with morethan 
the speed of our best flying artillery, have been suddenly 
debouched upon the same entire flank, and opened fire at 
300 or 400 yards, the annihilation of the Old Guard might 
have been effected. 

Againwhen Napoleon fired grape with smallcharges over 
the ice upon the beaten and retreating Russians after Fried- 
land, the results were terrible, but had he been able to com- 
mand the aid of a powerful battery of mitradlleuses the 
destruction must have been complete. 

These and some other occasional cases readily present 
themselves to mind, as at least feasible opportunities for 
these guns; but their great, and, indeed, only proper and 
special use would seem to be in defence, where always 
we are at liberty to count upon our conditions beforehand; 
and for circumstances in which the assault of the enemy 
must be made along a foreknown line, and in dense array, 
and by a sudden rush. Here, then, for such uses as 
sweeping over the rough talus of the practicable breach at 
the moment when the assault is given, and the thickly 
packed, and, for the moment, individually helpless mass of 
men clamber up, an abundance of mitrai/leuse, under more 
or less of cover, must prove of immense value ; the like 
where narrow ways, bridges, gateways, ditchways, covered 
ways are to be assailed and defended. 

In all these cases, however, it must be borne in mind 
that, however these machines may look like artillery, they 
have none of its range or power. They are nothing but me- 
chanical companies of infantry at best, and with the 
disadvantages that there is no individuality of direction 
for each shot, nor much rapid power of direction of fire, 
as in the case of the shoulder rifle. Hence all notion of 
employing these volley guns at ranges only suited to 
arullery is simply absurd—probably 250 to 550 yards will 
be found the full limits of their useful range. 

Upon another field of warfare—namely, at sea—they, 
no doubt, also may have their uses, and occasionally very 
important ones. We can scarcely conceive a better pro- 
tection for a merchant ship against the pirate junks and 
proas of the Eastern seas than one or two of these guns ; 
the effect of one well-directed discharge upon a boat 
crowded with men would be decisive in preventing board- 
ing, which, once effected, those at the time on board 
merchant ships are always as sheep in the claws of tigers. 
Tn the stouter and sterner contest between armed ships of 
war, whenever boarding is to be resisted, no weapon woul | 
seem more valuable as an adjuvant to those already in 
use, Whether at the monient of the enemy attempting to 
gain the deck, or, should he have gained it, to sweep 
him off. 

In conclusion, we must confess that it is not in the form 
of a field piece at all, and mounted on wheels, that it seems 
to us guns of this class should be brought into use. 
Mitrailleuses prepared to throw at most nineteen or twenty 
bullets at a single discharge—or in lieu of such altogether, 
big revolvers or repeating rifles—so mounted as to be 
carried on horses, and along with cavalry, seem much more 
likely to prove handy, mobile, unexpected, and destructive, 
than any such guns as must manceuvre like flying artillery, 
and must be recognisable as such for long distances, But 
for defensive purposes, some instances of which we have 
cited, then the mitrai/leuse mounted upon some form of 
carriage must be, if at all, employed. Here, however, we 
venture to doubt that the type of the field gun-carriage, 
pure and simple, is the right thing. 

At the end of an article we are not going to enter into 
the details of a carriage such as we think would be superior, 
but this we say, that to give the mitrailleuse its utmost 
potency, the mounting of the multiple-barrelled gun should 
be such that its mobility of aim, and rapid change and 
sweep of direction, should approach as near as possible to 
that of the single rifle in a man’s hands, 

The ring-tailed monkey swivel, socketed into the gunwale 
rail of our ships of Nelson’s day should be our model rather 
than the field gun-carriage, with for this purpose the 
utterly useless refinements of adjusting screws, and so forth. 
Extreme accuracy of aim, like extreme length of range, 
are here perfectly uncalled for. 














TRIAL OF THE MONARCH.—The Monarch, armoured iron-built 
turret ship, 7 guns, Capt. John E. Commerell, V.C., C.B., was on 
‘Tuesday tested on her six hours’ continuous steaming trial outside 
the Isle of Wight, the results of which may be taken as corrobora- 
ting fully the high rate of speed she attained on her measured-mile 
trial, of very close upon 15 knots per hour. These six hours’ trials 
under steam of her Majesty’s ships outside the Isle of Wight have 
been, up to the ene time—and are now, if we may judge from 
the rule followed with the Monarch on Tuesday—conducted upon 
a mere ‘‘rule-of-thumb” system, more puzzling to its promoters 
than it is to outsiders. When the six hours’ continuots steaming 
trials of her Majesty’s ships outside the Isle of Wight were first 
entered upon the ships were raced during the six hours at their 
greatest speed of engines between fixed and distance-known head- 
land points, and thus a definite measure of the ship’s speed, as well 
as the continuous capability of her engines, was obtained. Now 
the test is confined simply to the efficiency of the engines through 
asix hours’ continuous steaming, and the question of exact distance 
travelled over by the ship during the six hours is entirely shelved. 
We would submit for the consideration of Mr. Childers, Rear- 
Admiral Robinson, and Mr. Reed, the Chief Constructor of the 
Navy, an opinion that the actual space steamed over by a ship 
during her six hours’ trial off the Isle of Wight is quite as im- 
portant as the efficient working of her machinery, If the Admiralty 
cannot find one fixed course for the six hours’ trial of her Majesty's 
ships, why cannot their Lordships take up the yacht racing course, 
with which they must all be familiar, aud send our ironclads on 
such trips from the Nab Light to the breakwater of Cherbourg and 
back again? In herrun on Tuesday the Monarch’s engines realised 
a mean speed throughout the six hours of 62 66 revolutions per 
minute, and 3797 per hour. The entire number of revolutions 
made by the engines during the six hours was 22,561. The mean 
steam pressure in the cylinders was 19°32 Ib., and the indicated 
power of the engines 7,468°40 horse. —Zimes, ; 





THE EARLY IRONWORKS AND COLLIERIES OF 
SOUTH WALES. 
[SeconD SERIES. ] 


ABERDARE. 

In a previous paper we exputiated on the “surface of things,” 
the physical aspect of the valley, and the institutions of man 
which flourished therein. Let us give an idea of the mineral 
riches of the vale, and the prospects that exist before the irun- 
netding and co#l-consumivg world. The Dragon of Huntley, 
which could only be satisfied with a virgin per dicm, is nothing in 
comparison to the dragon civilisation, and the dragon comfort, 
both of which devour countless tons of iron and coal with a greed 
that seems insatiable. 

The Aberdare mineral district, then, is estimated to comprise 
16,307 acres. The seams of coal and ironstone found in the dis- 
trict are between the Pennant rock and the carboniferous lime- 
stone, on which the measures repose, extending in depth to about 
200 yards. 

The ironstone beds are comprised in the lower series, and average 
nearly 6vin. in thickness. Next we come to an article which has 
made a great deal of noise in the world, in order, as a humourist 
observes, to make up for its deficiency in smoke—we refer to 
steam coal. The three burning and steam-coal veins are in the 
middle group, and average 36ft. thick. 

The other veins of coal which traverse this district are locally 
known as the Rock veins, and are of a more bituminous character 
than the former. They are separated from the live veins by a con- 
siderable thickness of rock, or coarse grit, of a‘ loose texture, 
abounding with specks of coaly matter. This rock is usually 
schis'ose, splitting into layers sufficiently thin for roofing tiles 
and paving stones. Ic is gevlogically terwed Pennant, ani accord- 
ing to the hundred-and-one guide-nooks, *‘ forms the sumwits of 
most of the mountains of the district.” The Pennant, like other 
valuable rocks, is, in comparison with coal and iron, of third- 
rate importance, aud, in consequence, is not half developed ; but 
there must come a time when its value will be better appreciated. 
Incidentally to this we may remark that at Dowlais one of the 
finest stones for sculpturing purposes, and invaluable for razor 
strops, is now covered over with a huge tip. A few weeks ago 
we saw a most beautiful work of art formed from this stone, 
which, perhaps to the extent of hundreds of tons, is now within 
easy reach of anyone disposed to dig for it. 

As regards the duration of the mineral riches of Aberdare, that, 
of course, depends on the working. But men practically com- 
petent to express an opinion on the matter say that they would 
bear any demand for several hundred years. 

Among the early works, of which we hear faint accounts by 
jogging the memory of the oldest inhabitant, is Caer Luse (on 
Lewis’s field), on the present site of Llwydcaer, dating from the 
seventeenth century, and other smaller ones, blown by two bel- 
lows, so similar to those now used by smiths of the present day 
that we are confirmed in our opinion of these early works being 
little better than the village smithy. They were all small, 
clumsily built, and rudely worked, and about as worthy to be 
compared to the furnaces of the present day as the mud hovel 
of the Melt is with the mansion of the nineteenth century. 

Another furnace at Furness-y-Garw was in work 1762, and 
preparations for smelting were carried on; but after several 
years’ struggle it was given up in despair. Reviewing those 
early days, we have another vivid contrast. Gotoany of our existing 
ironworks—and not the least unimportant feature is the railway 
department — standing, but restive, and puffing out immense 
volumes of steam, is the representative type of progress---the 
locomotive — with its polished brasses, its brilliant green 
and gold, its vast power, its strength, and its beauty; 
there it stands, worthier a poetic flight than sickly senti- 
ment. Yet where is its poet? Attached, or being attached, are 
early trains of trams, each laden with polished steel or iron rails, 
and presently the huge freight moves off, at first ponderously, and 
with difficulty, but in a few minutes steam is up, and it goes like 
the wind. Very different to this was our early mode of transport 
—a few mules, heavily laden, going at a snail’s pace ! 

In 1798 the Rae of yao sy was in hg in Suniting 
activity at Aberdare, ilt . George Scale, an e first 
**cast” was performed at Sta on July 26th, 1801. 

Mr. Scale is said to have been one of the few men who brought 
money into the country, and, in accordance with the sequel to 
such things, one of the many who failed to take any out. He was 
in connection with the eminent firm of Boulton and Watt before 
coming to Aberdare, and entered on his speculation not only with 
ample means and good connection, but with a knowledge of the 
business which was certainly not inferior to that held by any in 
the district. 

Contemporary with him was Mr. Birch, of the Abernant Works, 
and in relation to these two gentlemen a moth-eaten series of 
letters, the property of a descendant, has been handed to us, which 
are interesting as illustrative of iron-making and social life. The 
first is as follows :—‘‘ To Mr. Brice,—Sir, I shall be obliged by your 
informing me whether either of the furnaces at Abernant made 
100 tons of iron in any one week between the 30th of August, 1804, 
and the 30th of August, 1805. If they did not, you will allow that 
I have won the bett you laid with me on the former day.—I am, 
dear Sir, your most obedient servant, —G. W. Scare.” 

The reply to this was as follows:—‘‘Abernant, 28th September, 
1805. To Mr. George Scale.—Sir, -Received yours by the boy, and 
in answer, whereas no one furnace at Abernant made 100 tons of 
iron in one week, and I allow I have lost the wager I laid with 
youon aformerday.—Iam, sir, your obedient servant, JAMES KIRCH. 

The old gentleman, judging from caligraphy and composition, was 
evidently not very well acquainted with the product of iron manu- 
factured steel pens, which has since his time grown so important. 

The next and last we shall quote comes to the point. Mr. Scale 
gave him a week to make a voluntary offering of his “‘bett,” but 
as that was not forthcoming he, in a formal third person manner, 
addressed him as follows :— 

“Mr. G. Scale presents respects to Mr. Birch and will thank 
him to send, per bearer, either cash or draft for 100 guineas, being 
the amount of the wager Mr. S. won of Mr. Birch the 30th of 
August last.—Aberdare Furnaces, 8th October, 1805. 

There is no supplement to this, so we are left in doubt whether 
the 100 guineas were or not sent. The incident is of interest as 
throwing a little light on the earlytimes and customs, especially as 
it occurred amongst men well known by the leading iron manufac- 
turers of the kingdom at the present day. 








Sout KENSINGTON MUsEUM.— Visitors during the week ending 
July 17th, 1869:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,707; Meyrick and other galleries, 
2303; on Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p.m., Museum, 1892; Meyrick and other galleries, 
245; total, 15,147. Average of corresponding week in former 
years, 12,715. Total from the opening of the Museum, 8,624,876. 

THE CaPTivVE BaLLoon.—Ashburnam Park was visited on 
Saturday last by several of the nobility, who were invited to view 
the Wimbledon camp from this large aerial machine at the height 
of 2000ft. But although the weather was beautifully tine there 
was a great haze in the atmosphere, which concealed the camp. 
Mr. Glaisher, who had brought with him instruments for the pur- 
pom of making observations, arrived at about 5.30, when the 

alloon was again sent up. The wind had increased since the pre- 
vious ascent, but, as the hazy mist had not in the least diminished, 


all hopes of observing the Wimbledon camp and review were | 
| lies the park is about 330 acres, and as the Methly branch of the 


abandoned. Mr. Glaisher’s observations were merely confined to 
testing the state of the temperature at the various altitudes. On 
leaving the earth the temperature was 84deg ; at 500ft., it was 
81 deg. ; at 1000ft., 79 deg. ; at 1LO0ft., 78-5 deg. ; and at 1200ft., 
it had decreased to 76 2 deg. 





THE Mont Cents TUNNEL.—(From our Correspondent.)—Duri 
the first quarter of this year the average daily progress made wi 
this great work was 12ft. 11}in. Should this rate of progress be 
maintained the tunnel might be carried through by February 20th, 
1871. It is not improbable, however, that some difficulties will 
shortly be experienced in dealing with the water met with in tun- 
nelling on the Bardonnéche side, as in consequence of an approach- 
ing alteration in the gradient the water will no longer drain away 
by gravitation. This circumstance will, it is feared, delay to some 
extent the progress of the works. 

Sarety Lamps.—Messrs. W. H. Hall and J. Cooke, of Birming- 
ham, say their improvements relate to the manufacture of safety 
lamps for burning petroleum or such like oils, and consist princi- 
aod in constructing the burner so that the flame will burn in the 

p brightly without additional glasses. The lamp they prefer 
is the “‘ Stephenson’s” lamp, or ‘‘Geordy.” The burner is made 
by first casting a shell for the bottom _, and this is made so 
that it can be screwed to any ordinary Stephenson lamp in place 
of the common burner screw. On the top part of this shell is 
placed a diaphragm, which contains, or to which is fastened, the 
wick tube. The said diaphragm is raised in the centre (by pre- 
ference) to allow space for the pinions or small wheels to be 
worked for raising or lowering the wick. Over this diaphragm and 
wick tube is placed a cone, which has an opening at the top for the 
flame to protrude, and several holes at the bottom to feed the flame. 
The wick tube is (by preference) flat, and reaches to the top of the 
dome. The parts o the burner are fastened together at the centre, 
and the pinions, with the spindle for raising the wick, are placed 
in their respective positions at the time. In constructing the lamp, 
they prefer to form the top of a cone-shape, with holes round the 
base ; and inside these holes—that is, inside the cone — they place 
a smaller cone or tube, without a top, so that it shall break the 
draught when it is strong, but still give egress to the foul air from 
the lamp. —Scientific Opinion. 

SMEATONIAN SOCIETY OF CIVIL ENGINEERS.—This Society made 
an excursion down the river, and afterwards had an entertainment 
at Greenwich, on Tuesday, the 13th inst. The party started from 
Westminster in Mr. Penn’s steam yacht, and visited, under speci 
arrangements, his engine manufactory at Deptford ; also Messrs. 
Siemens’ telegraph cable works at Charlton; and the gun and 
ammunition factories at the Royal Arsenal, Woolwich. The 
inspection and the explanations given were of the greatest interest, 
and afforded much information and pleasure to the company. At 
the dinner there were nearly fifty gentlemen; the chair was taken 
by Mr. Penn, the president for the year; and among those present 
were Lord Lawrence, Sayad A and his two sons, Lord Alfred 
Churhill, Thaisz Elek, of Pesth, Baron Joachmus, Hon. J. R. 
Howard, Messrs. Hawkshaw, Vignoles, Whitworth, Lindley, 
Hemans, J. R. McClean, M.P., R. Arkwright, M.P., Dr. 
Percy, Major-Generals Sir A. Waugh and Sir J. A. L. Simmons, 
Colonels Boxer, Campbell, and Murray, Captains Galton and 
Routh, Aldermen J. 8S. Gibbons and Sir Sydney Waterlow, &c. &c. 
The society dates from 1771, when Smeaton instituted a gathering 
of professional engineers and men of science for friendly inter- 
course and discussion. The usual ancient toasts of the society 
were given in the evening, and to that of the memory of their 
departed brethren special notice was made of the name of James 
Watt, A Mr. T. Webster, Q.C., being the centenary of his first 
patent for a ‘‘Method of Lessening the Consumption of Steam 
and Fuel in Fire Engines,” on the 5th January, 1769. For the 
visitors Lord A. Churchill and Mr. Reed, of the Admiralty. 
replied, together with Lord Lawrence, and with a dignified and 
interesting speech from his friend the Judge Sayad Ahmed. 
Thanks were accorded to the president, and to Mr. Mylne, the 
treasurer, for the arrangements of the day, and several of the 
party returned to town in the evening by the steam yacht. 

THE TRADES’ UNIONS CONFERENCE.—The second conference of 
trades’ councils and unions is to be opened at Birmingham on the 
23rd of August. Among the trades that will be represented 
(exclusive of the Birmingham trades) are the following:—The 
Nottingham Association of Trades, United Flint Glass Cutters’ 
Society, London Working Men’s Association, Glasgow Working 
Men’s Association, United Flint Glass Makers’ Society, Amal- 
gamated Tailors’ Society, International Working Men’s Associa- 
tion, Amalgamated Society of Carpenters and Joiners, General 
Union of Carpenters and Joiners, Manchester and Salford Trades’ 
Council, Preston Amalgamated Trades’ Council, United Trades’ 
Association of Dublin, Miners’ National Association, Potteries 
Trades’ Council, Brecon Operative Stonemasons, Amalgamated 
Society of Basketmakers, Iron and Steel Wiredrawers.” The 
representatives from Dublin will read papers on “‘ The Justifica- 
tion of Trades’ Unions ;” the Amalgamated Tailors’ Society will 
deal with “ Legislation, Trade Unions, and the Commissioners’ 
Report ;” the Manchester and Salford Society representatives with 
the question, ‘‘Is reduction of the Hours of Labour Beneficial to 
the Nation?’ and with ‘‘Strikes and Lock-outs, their Cause and 
Effects ;’ the United Flint Glass Cutters’ Society with ‘* Limita- 
tion of the Number of Apprentices;” and the Birmingham Trades’ 
Council will deal with ‘‘The Necessity of Assimilating the Factory 
Act and the Workshop Bill of 1867,” and ‘‘ Primary Education.” In 
addition to the papers above named, Preston will contribute a r 
on ‘**The Indian Tariff and the Insufficient supply of Cotton ar. 
William Owen, of the Potteries’ Council, will read a paper on “‘The 
Necessity for Working-class Newspapers, and the Best Means for 
their Establishment,” and also one on ‘‘ How far w ll Courts of 
Arbitration and Conciliation promote Peace between Capital and 
Labour?” The representatives from Brecon will deal with the 
important question, ‘“‘How to Secure the direct Represe.tation of 
Labour in the House of Commons. London, —" Bradford, 
Wolverhampton, Bolton, Halifax, Oldham, Leeds, Derby, and 
Sheffield have not yet decided whether they will send repre- 
sentatives. 

New CoaL-FIELD IN THE WEST RIDING OF YORKSHIRE. — At 
no previous period has there been perhaps more energy displayed in 
the opening out of new collieries as is now being carried on in 
the West Riding, but more particularly in the Pontefract 
district. Within the past twelvemonths four or five new pits 
have been commenced, whilst a large coal-field is now advertised 
to be sold by private contract, which it is expected will shortly 
be also opened out. At Snydate two new shafts are in the 
course of being sunk by the proprietor of the Adwalton and 
Berstal Collieries. The depth, it is expected, will be about 
330 yards, and the coal from 8ft. to 9ft. thick. At Featherstone, a vil- 
lage aboutacouple of miles from Pontefract, Messrs. Shaw and Co. are 
putting twolarge shafts down to theStanley-main cval, aud has got 
over 200 yaris down with one shaft and not quite so far with the other. 
The works are being laid out on the most modern principle, with- 
out regard to expense. A new and beautiful engine-house is on 
the verge of completion, and has been erected by Messrs Tatter- 
sall and Harsley, of Featherstone. The interior will shortly be 
fitted with a large and powerful engine, which is being built for the 
company by a Wakefield firm. The pit is not far from the Ponte- 
fract and Goole branch, to which line sidings will no doubt 
be laid. At Glass Houghton, a new pit is being sunk = 
Messrs. Wilks and Co., who are making every preparation to 
a large quantity of coal. At Normanton, Messrs. Lock and War- 
rington are progressing favourably with their new pit, whilst at 
Sharlestone the works are being opened out on a very large scale. 
In addition to these new pits the coal under the Pontefract Park 
pasture is offered to be let on lease. The bed which underlies the 
park is what is known asthe “‘ Haigh Moor,” which seam has been 
just reached by Messrs. Wilks and Co., at a depth of 347 yards, 
and it is 4ft 6in. in thickness. The coal is said to be dry, 
and of first rate quality. The quantity of coal which under- 


Wakefield, Pontefract, and Goole Railway intersects the coal-field 
a ready outlet will be found for the produce. There can be no 
doubt but at no very distant day the ancient town of Pon 


will be famed for its adjoining coal-fields, 
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RAILWAY MATTERS. 
THE South-Eastern Railway Company are actively prosecuting 
1) detected cases of passengers riding im earriages superior to 
those for which they took tickets. 


THE poured tunnel railway under the Mersey to connect 
Birkenhead with Live l, for which powers were taken in a bill 
this session, has been nw he for the present, 

Ir is stated that in consequence of the numerous deaths which 
have taken place on the East Indian Railway the directors have 
ordered a supply of coffins to be kept at the various stations on 
the line. 

A site for the erection of the model of the railway bridge from 
Calais to Dover, designed by M. Boutet, has been granted, at the 
Government marble depot, Paris, by the Emperor's minister of the 
imperial household. 

THE return of the Metropolitan Railway shows an increase of £2648. 
The receipts of the Metropolitan and St. John’s Wood Railway 
exhibit an increase of £101. The Metropolitan District Railway 
return presents traffic receipts for the week of £827. 


THE report of the inspecting officers of the railway department 
of the Board of Trade upon certain accidents which have occurred 
on railways during February, March, April, and May has just been 
printed. It shows thoroughly the present unsatisfactory state of 
railway management. 

THE Court of Chancery has granted an order to the debenture 
trustees of the Atlantic and Great Western Railway to distribute 
among the holders the sum of £35,000. Arrangements, it is stated, 
are also nearly completed whereby, from the sale of certain secu- 
rities by the trustees, a further amount will be divided. 

IN consequence of the sewage works shortly to be commenced 
on the line of route from Kenni m Church to Westminster 
Bridge, the tramways on the south side of London, it is onpgeees, 
must necessarily be Yelayed twelve months. The line from White- 
chapel Church to Bow can, however, be proceeded with forthwith. 

THE goods warehouse of the Windsor station of the Great 
Western Railway has been entirely destroyed, as well as its 
contents, in addition to some six or seven trucks filled with coal 
and merchandise, which stood upon two sidings immediately 
adjacent. The efforts made to save the passenger station were 
fortunately successful. 

THE traffic returns on the Great Luxemburg Railway for the 
week ending 11th July amounted to £8113, as against £6946 for 
the corresponding week of last year, showing an increase of £1167. 
The total amount of traffic for the half-year ending Ist July 
amounted to £16,431, as against £13,191 for the corresponding 
week of 1868, showing an increase of £3240, 

THE bill having passed for legalising the issue of deferred divi- 
dend warrants, &c., whereby the North British Company will be 

in a position to resume at an early day cash payment of dividends, 
peti we with the fact that there is to be no reduction of rates for 
traffic in consequence of the arrangement with the Caledonian, 
there has been some good buying in the stock of this company. 

THE report of the directors of the Manchester, Sheffield, and 
Lincolnshire Railway Company states that the net revenue account 
shows a balance, including £1846 brought from the previous half 
year, of £237,106. The preference charges amount to £112,736, 
the South Yorkshire interest and dividends to £77,861, leaving a 
balance of £46,509, out of which the directors recommend that a 
dividend be paid at the rate of £2 per cent. per annum on the 
ordinary stock of the company, carrying forward £2246 for the 
next half-year. e 

THE new Caledonian line of railway to Edinburgh, vid Cleland 
and Mid-Calder, is now opened, and will make the journey to the 
capital eleven and a-half miles shorter than by the old route. On 
the line there are five new stations, the most important being 
those at West Calder and Shotts, the former of which places has 
grown rapidly of late through the extension of the paraffin oil 
manufacture. The line is well designed for Soellaion the 
resources of a rich mineral district. Six es have 
been formed, and others may be constructed to meet the require- 
ments of the mineral owners. 

A very large influx of traffic took place during last week on 
several of the Yorkshire lines of railway, in consequence of the 
holding of Leeds fair. The Midland Company has obtained the 

eatest benefit. On Monday last about 17,000 passengers left the 

ellington station for various parts of England. On Monday 
alone the Lancashire and Yorkshire Company booked no fewer than 
3500 passengers for Pontefract alone, in addition to those for other 
places, Nearly 1000 persons went on the same day to Grimsby, 
whilst for Scarbro’ not fewer than 3400 passengers were forwarded 
by the North-Eastern Company. 

Ex-SENATOR BEN WADE, who came so near being President, has 
been inspecting the Pacific Railroad. When the train was in motion 
he sat at the door of the rear car, and watched the track as if he 
had lost something valuable and expected every minute to dis- 
cover it. On one occasion, night coming on, Mr. Wade ordered 
the train to run on a siding and leave his car until morning, as he 
was determined to go over the road in daylight. As soon as he 
could see, a special engine was sent and attached to his car, and 
the ex-senator, having properly adjusted his spectacles, started 
again westward. We learn by telegram that he = completed his 
survey and reported favourably. 


THE Thames Tunnel, which was opened on the 2nd August, 1843, 
was closed on Wednesday last, having thus been a public footway 
for a period of twenty-six years less thirteen days. It has been 

urchased for £200,000 (one-third of its cost) by the East London 
Railway Company, which line will be completed as far as Wapping 
in a short time. 
Bermondsey (Mr. Barlow’s sch q 
of the present year, is proceeding very rapidly, and, if all goes 
well, be opened for traffic in three months time. _ Its cost will 
be under £20,000. The works of the old Thames Tunnel were 
commenced in 1825. Physical and financial difficulties delayed 
the opening for eighteen years. 

THE report of the Brighton Railway Company, to be presented 
on the 3rd of August, shows that sufficient has been realised to 
meet all claims on account of debenture and preference interest, 
and to leave a balance of £2678. As this is the worst half of each 
year, the prospects of a dividend for the ordinary stock will de- 
pend on the accounts up to the 3lst of December. The 

eneral results of the relations of the company with other 
ines have further illustrated the advantages of a spirit of 
conciliation. Finally, with respect to the reekless extension 
system of former years, it is mentioned that 101 miles of railway, 
on which £4,098,633 was expended, not only produce nothing, but 
cause the company a loss of £35,000 a year in working ther. 


Tue Austrian Government have proposed several new railway 
schemes, which, if passed, would be of considerable importance to 
the empire. One of these railways is to connect Hungary with 
Styria, and the other is to cross the Carpathians, connecting 
the north of Hungary with Galicia. The first, which has 
been decided upon, requires only a formal acceptance by the 
House. The other—that is, the railway into Galicia—was the 
bax wig much discussion during the last Diet. A railway inte 

has been much urged by the War Department as an indis- 
pensible strategical line; the question ‘was which of the 
three lines should be adopted. The Government pro- 
posed the most easterly connection as the best suited, which would 
strike the Krakdu-Lemberg line at Przsemysh, but the committee 
was not satisfied with the arguments brought forward by the 
Government in support of its views, and advised the Government 
to study the matter more in detail. This has been done, and the 
subject is now once more before the House. The railway com- 
mittee, whil i reduction im the guarantee 


The new Thames Subway from Tower-hill to 
1 on 16th February 
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NOTES AND MEMORANDA. 

AccorRDING to M. Blaserna, gases are incompressible at a very 
high temperature. 

Mr. ABEL has shown that chloride of nitrogen produces ve 
important explosive effects unless it be covered with a thin 
of water. 

In the operations for sinking the shaft of the Tower Subway on 
Tower-hill, from 200 to 300 coins, dating from the reign of Henry 
III., were discovered about 14ft. from the surface. 

WE learn from Scientific Opinion that nearly all the Australian 
gold diggers have left Natal, returning to Australia. Herr Mauch, 
however, continues to believe the gold-fields would ultimately pa 
provided proper machinery were used. At the time this dispatch 
was sent Sir John Swinburn’s party were crushing quartz at the 
rate of 20 tons per day with a Vield of four ounces of gold to the 
ton. More diamonds have been discovered. 

Ir is a fact well known to artists that the splendidly bright 
colour of vermilion (cinnabar, sulphide of mercury) has a 
tendency, especially if it has been mixed with white lead, to 
become blackish brown and very dark coloured in a comparatively 
short time. This tendency of the vermilion is altogether 
obviated if, previous to being mixed with oil, it is thoroughly and 
intimately mingled with about one-eighth of flowers of sulphur. 

Mr. H. C. Sorsy, F.R.S., gives the following account in a recent 
number of the Chemical News. When either oxide of thallium is 
melted with borax, it gives a clear, colourless bead ; but when this 
is kept for some time at a heat much below redness, the outside 
turns deep brown, owing to the formation of thallic oxide. On 
raising the temperature it is again reduced to thallous oxide, 
small bubbles of oxygen are set free, and the bead again becomes 
colourless. He is not aware that any other substance behaves in 
the same manner. 

THE proportion of accidental deaths of miners in 1867 was 1 in 
280, and for every 1,792,499 centners of coals produced in Great 
Britain; in Prussia, 1 man in 352°5, and for every 1,440,157 
centners raised. Of the entire accidents in British mines in 1867, 
24°3 per cent. were caused by explosions, against 13°31 in Prussian 
pits ; 37°73 per cent., against 36°13 in Prussia, by earth-slips; 17°73 
od cent., against 25°26 in Prussia, by other accidents underground; 

“40 per cent., against 3°7, by accidents above ground; and 13°11 
per cent., against 22°18, by accidents in the shafts. 

WHATEVER may be of service in preventing the ravages com- 
mitted by the Dermetes lardarius on preserved specimens in 
entomological or other collections of natural history is deserving 
of attention. A correspondent of the Scientific American who has 
had considerable experience of the destructive powers of that 
beetle, says that camphor and corrosive sublimate are only partial 
detergents, and that carbolic acid acts perfectly. He advises the 
application of the carbolic as follows:—‘‘ Place the crystals of 
carbolic acid throughout the cabinets, and the evaporation of the 
crystals will keep them thoroughly saturated with carbolic acid 
gas and kill all living insects therein.” 

A NEW battery for telegraphic purposes, but which may perhaps 
be generally useful, has been invented by M. Guyot, and appa- 
rently is not unlike the ordinary Menotti sand battery. It con- 
sists of a porous earthen vessel filled with finely-powdered iron 
ore, in which is plunged a cylinder of gas-retort c oal and an 
ordinary vessel filled with concentrated solution of common salt, 
in which is placed a slip of zinc. The only care required to keep 
such a battery in order is to keep the latter vessel ae full of 
concentrated solution. Further, the solution may be replaced by 
sand impregnated with it, or by salt in crystals, the humidity of 
the atmosphere being always sufficient to serve as a solvent. 

Mr. E. Becqueret has shown that the electric spark may be 
diversely and beautifully coloured by being made to pass through 
saline solutions. If an electrical spark from an induction 
apparatus be made to pass into the extremity of a platinum wire 
suspended over the surface of the solution of a salt, this spark 
will acquire special colouration according to the chemical composi- 
tion of the solution traversed. The saline solutions are best 
concentrated and the platinum wire positive. The experiment is 
readily performed in a glass tube. Salts of strontia will colour 
the spark red; chloride of sodium, yellow; chloride of copper, 
blueish green, &c. The light from these sparks, analysed by the 
spectroscope, furnishes a method for the determination of the 
nature of the salts contained in the solution. 

Mr. MILLWARD, of Birmingham, has devised the following method 
for the preservation of meat :—The meat, either in whole carcases 
or in parts, is suspended within a vat or receiver, from which the 
air is then exhausted as completely as practicable by an air pum 
or other means. The vatis then rapidly filled with gaseous bisut 
phide of carbon, protosulphide of carbon, carbonylic sulphide, or 
some equivalent gas either alone or with phenic acid, methyl, or 
other product of the destructive distillation of wood or coal. The 
sulphides of carbon may be produced by any of the well known 
methods. When such phenic acid or methyl is used, it is em- 
ployed in the proportion of about one ounce thereof to every 100 
cubic feet of sulphide of carbon gas, but the inventor does not 
limit himself to these proportions, and the phenic acid or methyl 
may be dispensed with entirely. 

CuEMisTs and others know well the difficulty of keeping very 
volatile liquids. Bottles of ether, for example, are a for 
India, and when they arrive are found to be more than half 
empty. The chemist sometimes puts a bottle of benzole or 
bisulphide of carbon on his shelves, and when he next requires it 
he finds the bottle empty and dry. The remedy with exporters 
is a luting of melted a ur, which is difficult to apply and hard 
to remove. A new cement, therefore, which is easily prepared 
and applied, and which is said to prevent the eseape of the most 
volatile liquids, will be useful information to many. It is com- 
posed simply of very finely ground litharge and concentrated 
glycerine, and is merely painted around the cork or stopper. It 
quickly dries, and becomes extremely hard, but can be easily 
scraped off with a knife when it is necessary to open the bottle. 

THE consumption of English coal in Berlin and the Prussian 
inland provinces has for some years past shown a gradual diminu- 
tion, owing to the increasing use of Silesian and Saxon (Zwickau) 
coals, Notwithstanding this, the whole importation of English 
coals into the Zollverein from 1857 to 1867 shows an augmentation 
of 4,418,300 centners, or 22 per cent., an increase entirely owing 
to the very large consumption of these coals in the maritime 
provinces of Prussia, which can procure them cheaper by sea from 
England than from the interior or from Saxony by land carriage. 
In the ports of the North German Confederation English coals are 
yearly becoming more important as an article of commerce. In 
1867 Liibeck imported 22,299 tons; Memel, 35,319; and Neufahr- 
wasser, 16,840; or together 74,458 tons of English coals, and there 
is not a single Baltic port in which their purchase and sale do not 
give rise to large transactions every year. P 

To estimate the force of the tides, all that is necessary is the 
consideration that the attraction of the sun and moon (principally 
of the latter), acting in opposition to terrestrial gravitation, 
elevates the surface of a large portion of the ocean, nearly twice in 
twenty-four hours, to the mean height of about two feet. The 
extent of surface thus raised may be set down at 100,000,000 square 
miles, or one-half of the surface of the earth, taking this at 
200,000,000 of square miles, of which the ocean oceupies about 
three-fourths, or 150,000,000. Every square mile of water two feet 
thick contains nearly 60,000,000 cubic feet, or 3,840,000,000 pounds 
of water, and this, multiplied by 100,000,000, the number of square 
miles affected by the tide, gives the enormous number of 
768,000,000,000,000,000 foot pounds exerted every twelve and a- 
half hours, or 750 minutes, which gives, per minute, a power of 
100,000,000,000,000,000 foot pounds. Dividing this by 33,000, to 
reduce it to horse-power, we obtain nearly 3,000,000,000,000 horse- 
power as the total power of the tide-wave over the whole surface 
af the earth, 
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MISCELLANEA, 

FRESH discoveries of copper have been made in Australia. 

THE heat of last week was 44 deg. above the average of the last 
fifty years. 

It is rumoured that the Government Telegraphs Bill will not 
become law this session. 

It is stated that at length one of the English 
the Golden Horn at Constantinople by an iron 
the bridge of boats, has been adopted. 

A NEW arsenal and first-class naval station is to be formed by 
the Ottoman Government at the fine anchorage of Suda Bay, in 
Crete. It will be under the directions of Col. Hussein Bey. 

THE velocipede trade is still flourishing, all the makers being 
well employed. We understand that Messrs. Crowley and Co., of 
Sheffield, are turning out from eighty to one hundred per week. 

Ir has been resolved by the Town Council of Bradford to invite 
the British Association to visit that town at as early a date as 
practicable. It is expected that the next meeting will be held in 
Liverpool. 

Her MaJesty has been pleased by her Order in Council of the 
9th inst. to grant a special pension of 2s.aday to Mr. H. C. Jones, 
engineer, R.N., in consideration of injuries received on duty in 

when serving in her Majesty’s ship Spitfire. 

A TELEGRAM has been received by the French Atlantic Cable 
Company to the effect that permission for landing the cable has 
been given by the Government of the United States, on conditions 
accepted by the agent of the company in America. 

THE committee appointed to decide on the equipment of field 
batteries for India has made a preliminary report. It is well satis- 
fied with the experimental 12-pounder bronze muzzle-loading gun. 
The committee at Dartmoor has condemned the 9-pounder Arm- 
strong Horse Artillery gun, and has recommended that the Royal 
Horse Artillery should have the same guns as the field 
battery. 

Tue Bridgeport (Conn.) Ironworks are now engaged in making 
several large stills for the Wood Distilling Company for the 
manufacture of turpentine. This company have purchased several 
thousand acres of woodland in North Carolina, and have erected 
turpentine works, which are now successfully running near Bridge- 
port. The charcoal is said to be a valuable product of the distil- 
lation of the wood. 
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THE value of the exports of steam engines made from the United 
Kingdom has somewhat revived this year, having amounted to May 
31 to £645,771 as compared with £569,953 in the corresponding 
period of 1868, and £778,038 im the corresponding period of 
1867. The value of the steam engines—probably for the 
most part locomotives— sent to Russia has largely increased this 
year; on the other hand, there has been a rather material decrease 
in the case of British India. 

THE withdrawal of the advertisements relating to the organ 
concerts at St. George’s Hall, Liverpool, from the local papers a 
short time ago resulted in such a disastrous manner that it has 
been agreed to resume advertising. At the late monthly meeting 
of the council it was shown that advertising was highly successful. 
On the Thursday prior to the resumption of the advertisements 
the attendance at the concert was only thirty-nine persons, 
whereas on the Thursday following the audience numbered over 
400 persons. 

Wru regard to the pending Telegraphs Bill, one of the Jimes’ 
correspondents suggests a point affecting the proposed monopoly 
clauses which requires attention. The owners of submarine yo 
must, it is contended, have power to connect them with the 
Government system of telegraphs unless the Postmaster-General 
will undertake to make the connection. In all probability a large 
number of submarine telegraphs will touch our shores, “‘and if 
the Government had power to refuse to make the connection or to 
dictate terms, great injury to the public might ensue.” 

A SPECIAL train was on Saturday run by the North-Western 
Railway Company from Llandulas to Manchester with 800 pas- 

ers who had received free tickets from the company for having 
ren <1 timely aid by carrying water to extinguish the flames, 
and by affording what relief was in their power to the unfortunate 
sufferers by the accident at Abergele last August. The company 
offered to defray any losses to employers or workmen for loss of 
time or otherwise; but, as this was in every case declined, the 
company adopted this mode of showing their gratitude. 

THE Postmaster-General has been asked whether any contract 
or agreement had been entered into with any manufacturing 
company or private establishment by which it was provided that 
such company or establishment should be exclusively employed 
when it became necessary to repair or to relay the submarine tele- 
graph cables about to be purchased by the Government. The 
reply was that no such contract or agreement had been entered 
into by the Post-office, and none such would be entered into by 
that department without full notice to all parties who might be 
disposed to contract or tender. 


On Tuesday night Mr. Mills asked the Secretary for War whether 
any decision had been arrived at as to compensation or remunera- 
tion to Mr. Parsons for his invention in strengthening cast iron 
guns; and, if not, if he could state whether it was probable that 
such decision would be made at an early date. Mr. Cardwell said 
that in considering the claims of Mr. Parsons it was thought de- 
sirable to make a reference upon a point of considerable importance 
to an eminent civil engineer. A reference was accordingly made 
to the president of the Institution of Civil Engineers; he undertook 
the reference, and his report had been received that morning. 
There would now be no ae in arriving at a decision. 


THE Bavarian Institute of Engineers and Architects is making 
arrangements for the enlargement of their present very modest 
organ Das Notizblatt, and the alteration of its title to the more 
dignified one of Zeitschrift des Bayerischen Architekten und 
Ingenieur Vereins. The editor is to be elected and supported by 
an editorial committee composed of seven members of the insti- 
tute at Munich and seven belonging to the provincial or branch 
associations. The Bavarian Government, with that spirit of 
liberality for all art matters peculiar to continental Governments, 
supports the undertaking in many ways, not the least important of 
which is a handsome pecuniary subvention annually. 


Tue Suez Canal will be opened throughout to navigation on the 
17th November, 1869, with the depth of water eight metres. On 
the occasion of the inauguration merchant vessels and those 
belonging to various Governments presenting themselves at the 
two extremities of the canal, viz., Port Said and Suez, on the 
17th, 18th, 19th, and 20th November will be — from all dues. 
From 2lst November, conformably with Article 17 of the Act of 
Concession, the rate of passage through the canal will be fixed at 
ten francs a head for passengers, and per ton aecording to the 
legal tonnage measure of the respective nations. The Administra- 
tion will publish shortly regulations for the navigation of the 
canal, comprising rates of pilotage, towage, &c. Ke. 

THE Dominion of Canada has enacted a new patent law, which 
goes into operation at once. It is a ponderous statute, fillin 
nearly four columns of the Montreal Telegraph. It excludes 
non-resident alien inventors from the benefits of its provisions. 
Section 6 provides, however, that “any person having been a 
resident of Canada for at least one year next before his applica- 
tion, and having invented or discovered any new and useful im- 
provement not known or used by others before his invention or 
discovery, may obtain a patent therefor.” This provision, to say 
the least, is one step in advance of the old law, as under the new 
system a citizen of the United States who is willing to suffer an 
exile of one year by summering and wintering in the Dominion 
may secure a patent for his invention, 
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On 50 and 54 we give the plans, sections, and elevations of 
the Sime” or Turkish baths, lately erected at Brighton from 
the designs of Messrs. Goulty and Gibbins, architects. The 
building is erected on a piece of ground situated at the east side of 
‘West-street. The style of the architecture is Moorish, as will be 
seen from the elevations on page 54, and the same tone is main- 
tained throughout the entire building. The structure has 50ft. 
frontage by a depth of 155ft. over all, and the Turkish baths can 
well bear comparison, as a piece of work, with its more prominent 

St. Paul’s Church. The walls are built of grey stock 

laid English bond, and the front is faced with perforated 

Cambridge white bricks of a beautiful description. The dressings 

are of red and black bricks, and the most pleasing contrast is 
obtained. 

The building is constructed, as shown on page 50, to contain 
baths of all descriptions for ladies and gentlemen who do not 
object to use the large rooms which are provided for each sex in 
common, but private baths are to be had for the more luxurious, 
who desire to draw the broad line of demarcation between them 
and theirless wealthy neighbours. There are cloak rooms, a spacious 
board room for directors, and sleeping rooms for the attendants, these 
last: being placed on the upper story. The entrance nearest the 
top of West-street is for gentlemen, and the other for ladies. On 
entering by the gentlemen’s door the visitor proceeds through the 

é room to the cool room, a magnificent apartment 50 
by 50. Around this room runs a gallery, which, together 
with the roof, is supported by columns,as shown on e 54, 
The roof of this room contains sixteen windows and a louvre 
ventilator, so that ample light and air can be had at pleasure. 
There are six alcoves for dressing and undressing, which are 
furnished in a truly Easteln style. The roof of the cool 
room is of the following scantlings: — Ridge, 14in. by lfin.; 
owed rafters, Yin. by 24in.; common rafters, Sin. by 

tin.; purlins, Yin. by 4in.; circular ribs, 24in. in thickness, of 
varying depth. The wall plates are 9in. by 3in., plates 9in. by 6in., 

le plates 5in. ee. the framing between a 6in. by 10in. 
itudinally, the panel framing 4in. by 2}in. The mouldings 
which form the panels in the roof being 24in. by 24in., perforated 
i inging of roof, and the under- 
side of the common rafters are covered with jin. wrought and 
chamfered battens laid diagonally. The flooring of this, as of all 
other rooms, except the hot room, is of Riga deal, laid in narrow 
breadths, and in the bath rooms and cool rooms they are sheeted 
over with thick canvass, which is tightly strained and fixed with 
rings to buttons close to the skirtings. e cornice at the springi 
of roof is moulded out of stuff 6in. by 3in., and that under ri 
out of 12in. by 9in. In the centre of the cool room is a mar! 
plunge bath, bordered with Minton’s encaustic tiles. At the 
end of the room is the stained glass window, as shown 
and also a semi-arch in the horse-shoe shape, the arch 


of which is supported by two marble col the interval - 
Se ee Se bath, being filled up by a sheet of 
ied plate glass. ifting a heavy curtain on side of the 


e bath, the bather arrives at the hot room, octagonal in shape, 
Sette the slows ’ walls, and ly a more striking apartment 
than that above described. The floor is of white marble, and in 
the centre is placed the shampooing slab, also of marble, and 
raised about two feet abeve the level of the floor; ‘orated zinc 
i laces, through which the hot 








is inserted in the walls at various p 
Se SaeE of tho vetiote wean was enssated ty Mesen. C. 
Jeakes and Co., of Great Russell-street, Bloomsbury, London, and 





consist of a duplex apparatus, one furnace being fitted on each side 
under the ground floor, which are approached by a subway. To 
each of these furnaces are attached sets of iators, 80 
as to give off the ss gd amount of heat to each compartment. 
The hottest rooms, being p furthest from the furnace, required 
special treatment. The heated products, after ing through the 
above, are gathered together, and then passed through an additional 
set of radiators placed under the dais, or shampooing bench, which 
extracts nearly the whole of the beat not taken up by the first 
radiators, so that the products pass into the chimneys with only 
sufficient heat to produce the upward current. In this apparatus 
great consideration has been given to produce the greatest effect 
with the smallest consumption of fuel, and also the supply of a 
large amount of fresh air in a pure state, which is obtained by 
atly multiplying the radiating surfaces and keeping them at a 
iow temperature. The fresh air is supplied by means of ducts 
opening externally and passing under the radiators, and the vitiated 
air is drawn off through ducts opening internally, both in the upper 
and lower portions of the rooms, and then connected with the 
furnaces, which renders it impossible for the air to remain stagnant 
or unchanged. The hot water for the supply of the whole 
establishment is obtained from one of the furnaces by means of 
mains and counter circulation, and is used for washing, drying, and 
warming purposes. The apparatus is so arranged that any portion 
may be repaired or renewed without interfering with the whole. 
At the north-east and south-eastern corners of the hot room are 
two recesses finished in white marble, and in these the heat is 
concentrated to a frightful my try The heavy curtains which 
separate these recesses from the hot room not only retain the heat 
inside the place, but effectually prevent the least particle of cool 
air entering. The raised seats round the various rooms are of 
marble 1}in. in thickness, with rounded nosing, polished; and in 
the shampooing room the slab is set on a concrete foundation, and 
bedded in cement over the douch bath. The sitting and reclining 
benches are fixed on cast iron standards, each standard weighing 
28lb., and having wrought iron T 3hin. by din. rails, with strips 
of thick felt placed between the iron and the marble. In the roof 
of the hot room there are twenty-five windows, each being 3ft. 
Gin. square, and eight smaller windows, all glazed with stained 
glass in well blended colours. The effect produced by these windows 
is very . The gallery contains the private baths above 
mentioned, also two large divans for smoking or chess-playing, and 
a hair-dressing saloon. 
The roof over the front building is constructed with two whole 
and two half tie beams. The timbers are as follows—tie t 
by 3in.; princi rafters, 9in. by 3in.; strate, din. b 
3in.; ridge Yin. by 1gin.; hips, llin. by 2jin.; angle ties 
drageings, 9in. b agin. 5 a. JF Gin. 4in.; common rafters, 
Sin. Bin,; wall plates, 44in. by Sin.; ceiling joists, Gin. by 
2in. is roof is put er in a very superior manner, the 
bolts are fin. in diameter of wrought iron, and with cast iron 
heads weighing 30 Ib, each, also wrought iron heel bolts 
in diameter. Fir templates 5ft. lengths, 9in. by 3in., are 
also fixed under each truss. ’ ; 
There are. then baths for ladies, the fittings of which should be 
seen to be appreciated; but they are so much out of an engineer’s 
line that we shall not attempt to describe them ; suffice it to say, 
they are fitted with sofas, divans, couches, tables, &c., and 
decorated with flowers. The roof over the shampooing room has 
common rafters 4in. by 2in., purlins 6in. by 4in., collars Yin. by 
i joists Gin. by din.” plates 4 


2in., 3in., and ridge 9in. 
by lin. ¢ roofs of cool room and it 
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are covered 





with Bangor(Countess) slating, laid with a lap of 3in., and eachslate 
is fastened by two copper oa. The ridges and hips are capped 
with glazed ridge tiles set in cement. The dome is Puilt in t 
rings of brickwork, the inner ring being of white bricks, to match 
the internal lining. All the brickwork of the dome is set in Port- 
land cement, as are also the walls surrounding the dome, from the 
level to the springing upwards. All the walls under 20in. in 
thickness are built in two thicknesses of 9in. or 44in. brickwork, 
with a space of 2in. between the same, and are tied together with 
cast iron ties 13in. long, 1}in. by }in. These ties are dipped in tar 
before being fixed in the brickwork. The douche bath is lined 
with white glazed tiles, set in cement, and all the flues are lined 
with fireclay cans. 

The joists to the wooden floors are 9in, by 2jin., laid on plates 
4}in. by 3in., with ae te bridging. The joists to the gallery 
are 10in. by 2}in., wrought and moulded ends or plates 9in. by 6in., 
and cut and reversed girders Llin. by 6in., with lin. wrought iron 
flitches between, all bolted together with fin. screw bolts 3ft. Gin. 
apart. The gutters are laid with 6lb. milled lead, turned 6in. w 

ainst the walls, and Yin. under the slates; the flashi are o! 
4lb. lead, 13in. in width. The baths are fitted with a fire hydrant, 
so that, should a fire occur, the house will be able to take care of 
itself until the efficient Volunteer Fire Brigade of Brighton come 
to the rescue. 

The contractors for the works were Messrs. Cheeseman. 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
(From our Special Correspondent) 
MANCHESTER, TUESDAY. 

THE competitive trials of the reaping and mowing machines 
exhibited absorbed Thursday, Friday, and Saturday last week. 
The judges appointed for the purpose also investigated the merits 
of the carts, wagons, hay rakes, and hay-making machines 
entered for competition. Even while I write, late on Monday 
evening, the trials of the reapers and mowers are being proceeded 
with, and it is not likely that as regards the former any award of 
prizes will be made till to-morrow about this time. The dyna- 
mometer tests constitute at once the most interesting in an 
engineering point of view, and the most valuable as 
horse labour engineering that has been conducted as yet, and I feel 
much pleasure in being able to add to the report a complete 
tabular statement of the results obtained, for which I am 
indebted to the courtesy of the engineer to the Royal Agricul- 
tural Society, Mr. Amos, who has been indefatigable in his 
exertions. I shall refer further on to these trials; for the 
present I propose to call attention to other matters of interést. 

A good deal of notice has been paid this year to apparatus for 
saving and harvesting corn in wet seasons. The loss which 
accrues to the nation during a wet summer is, it need hardly be 
said, very great. This loss results mainly from the presence of 
water in the straw and in the ear. Of course a cold wet season 
tells against produce, reducing both the quantity and the quality 
of the grain grown. No apparatus has ever been designed, save 
Dean Swift’s system of bottling up sunbeams, which is not 
likely to meet with general adoption, that proposes to deal with 
the effects of wet and wind on growing crops ; but many persons 
think that it is possible to deal with certain effects produced by 
bad weather on crops already ripened, cut, and ready for stack- 
ing. It would, no doubt, be a good thing if all the wet could be 
driven off sheaves drenched in the shock or the swathe, and it is 
equally certain that the condition of corn might be greatly im- 
proved in bad seasons by desiccating, or partially desiccating, the 
grain while yet in the ear. The Society of Arts offered a gold 
medal for the best apparatus for effecting this purpose, or, in 
other words, for enabling a farmer to save his corn crop in wet 
weather. They have done more than offer the medal, for they 
have granted it as well to Mr. W. A. Gibbs, whose apparatus is 
exhibited here and was tested on Thursday last. This apparatus 
consists of two houses or chambers combined, and made of 
galvanised iron and light wood framing. Each house is 12ft. long 
by 6ft. wide, about 7ft. high, with a semicircular roof. One of 
them is open at the side and one end, the other is closed by 
folding doors ; attached to both apartments by a wide flat trunk 
is a fan, 4ft. in diameter by 2ft. 6in. wide. This fan is driven 
by a neat little engine by Woods and Cocksedge, of Stowmarket, 
of which I give a sketch. This engine is nominally of 3-horse 











=a bese Decamauae | | ; 


) 
a eee 





-_ ee ee 


power, but as it requires a boiler of 451b. per inch to 
keep it at the proper speed (eighty-five revolutions per minute), 
the power exerted is over four horses. The fan takes the nets 
of combustion from the engine and throws them through the trunk 
already mentioned into either one or other, or both, of the drying 
chambers, according to the position of a register. The 

opens near the ground into both. In the open chamber grass ia 
converted into hay by introducing it in small quantities at a 
time, and shaking it up ae i! mechanical fork guided by 
a labourer just in frontof the orifice of the trunk, where it is quickly 





desiccated by the hot blast to which it is exposed; and the same 
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fact holds good of the labourer, who is thoroughly saturated with 
sulphurous acid gas from the coke burning furnace of the 
engine. The corn is dried far more elaborately. In the corn 
house, near the ground is placed a false floor, in which are in- 
serted thirty-two hollow cones, and on each of these one sheaf is 
stuck, the annexed rough sketch will make the arrangement 
clear in a moment. 
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The folding doors of the house are then closed and the blast 
turned on by setting the engine at work. The hot air then passes 
through the cones and sheaf. During the trial of last week 
the sheaves used were of green rye, the only thing available. 
The heat from the engine was not enough, and a small subsidiary 
furnace was also employed, the fan drawing from it as well as 
from the engine. The belt pulley on the engine was 3ft. 
diameter, that on the fan spindle 6in. The engine made eighty- 
eight revolutions per minute, and the fan 528. Thirty-two 
sheaves were carefully weighed on one of Pooley’s weighing 
machines—I may remark en parenthese, that Messrs. Pooley 
have done all the weighing required by the judges this year— 
and placed in the machine. Thirteen pounds of water had been 
poured over the sheaves a little while before they were exposed 
to the action of the hot blast, which had a temperature of 
320 deg., for fifteen minutes, at the end of that time they were 
removed and re-weighed. It would be needless to go through 
all the figures, The five following sheaves taken at random, will 
show the results obtained. I shall call the sheaves A., B., &c. 
for convenience. 

















Weight going into’ Weght. coming out! _ 
drying chamber. | of drying chmbr. Loas of weight. 

Tb. oz | Ib. oz. Ib. 02. 

A ll 14 | A 10 8 a. 

B oS Ff B 7 6 Ss 

Cc ie Cc 9 2 : * 

D 12 4 D 10 8 1 12 
E 17 15 E 5 sn 2 

61 10 53 3 Se % 











The corn was not well dried in the head, and the inventor 
stated that nearly double the time allowed would be required 
to do the work properly. But assuming that even less than 
fifteen minutes for thirty-two sheaves would suffice, it is evident 
that this scheme is of no practical value. If we assume that the 
weight of corn to be dried equalled only two tons per acre, 
straw included, a very simple calculation will show that not 
more than one acre per day could be passed through the 
apparatus exhibited. Therefore, to deal with even the moderate 
quantity of fifty acres, not less than seven weeks would be 
required, while the cost of apparatus alone would amount to 
that required to drive, at the very least, a five-horse engine 
during the entire time. It is unnecessary to add a word more. 
I have dwelt on this system so long only because Mr. Mechi, an 
acknowledged authority, has recently written to the Times, praising 
Mr. Gibbs’ invention in no measured terms. No doubt, without 
sufficiently investigating its merits, Messrs. Adamson showed, 
close by Mr. Gibbs’ apparatus, a vertical reel, intended to blow 
cold air through corn, in sheafs set on end in a frame round the 
fan, on a scorching July day, such as that of the trial, with 
the thermometer standing at 120 in the sun. The sheaves tried 
lost 4lb. each in a quarter of an hour, or about one-eighth as 
much as in Mr. Gibbs’ apparatus. The cold air reel is of no 
value whatever as a drying apparatus. 

Of a very different class is the corn drier exhibited by 
Messrs. Davey, Paxman and Davey, at Stand 264. 
complete drawing of this invention will appear in 
the next number of Tue EncrneerR, and until then 
I shall reserve a description. It must suffice now to say that the 
principle involved is simply that of blowing steam-heated air 
through a long horizontal cylinder, within which the grain is 
suffered to fall off blades which continually raise it again by their 
revolutions, at the same time propelling the corn to the other 
end of the cylinder, from which it is discharged. The steam is 
supplied by a flexible pipe from an ordinary portable engine. 
The following shows the results obtained on the occasion of the 
judges’ trial, at which I was present :—The experiment com- 
menced with a test intended to determine the quantity of steam 
condensed in the machine when nearly empty. This was ascer- 
tained by weighing the condensed water discharged in a given 
time. The experiment lasted five minutes. The temperature of the 
external air was 60 deg. It was early in the morning and in the 
shade ; the temperature of the air leaving the machine, 170 deg. 
The weight of water condensed was 4 Ib. 114 0z., or 56 Ib. 10 oz. per 
hour, equivalent to about 2-horse power. Two bushels of damp 
corn were then passed through, occupying ten minutes, avoiding 
fractions. The temperatureof the escaping air was 161 deg., and 
the weight of condensed water 11]b. 40z., or atthe rate of 
67 lb. 8 oz. per hour, or say 2°2-horse power expended in drying 
twelve bushels of corn per hour toa degree practically unne- 
cessary, for the corn was rendered very hard—too hard for 
grinding. The pressure of steam in the apparatus was 5lb. The 
judges have awarded Messrs. Davey, Paxman and Davey the 
highest reward in their power—viz., a silver medal. While on 
the subject of grain, 1 may mention the exquisite weighing 
apparatus exhibited by Messrs. Henry Pooley and Sons, of 
Manchester. Not far from the two last-named stands, Mr. 
A. B. Childs shows several of his “ Aspirator” corn cleaners, so well 
known as to need no description. One of them is fitted with an 
improvement of recent origin, in the shape of two screens on 
riddles superimposed ; one of these takes out all the coarse im- 
purities, such as stones, sticks, &c.; the other drops the light and 
small corn through. The larger screen is fitted with an ingenious 
hammer, which, by striking or tapping the bottom, keeps the 
screen clean and prevents clogging. 

Still keeping to corn crops, thrashed, harvested, or ready for 
stacking, | may notice a straw elevator by Messrs. Ami 
Barford, and Co, The machine carries straw, &c., to a height of 
30ft. It resembles most other straw elevators in that it mainly 
consists of two endless chains running over suitable wheels, at 
each end of a trough four or five feet wide, and perhaps a foot 
deep. The chains are connected by cross bars fitted with teeth 
or spikes. These bars, running up the trough, carry up the straw 
as it is delivered into the trough from the shakers of the thrash- 
ing machine. The principal novelty in the elevator under notice, 
however, lies in the means by which it is driven under ordinary 
circumstances, as when stacking straw a belt from a pulley on 





the thrashing machine imparts the necesssary motion. But 
thrashing machines are not used at the time hay is being rioked ; 
the elevator is then driven by a horse. The main frame consists 
of four posts, fitted with racks in such a way that a second frame 
carrying the elevator proper can be raised or lowered by a couple 
of men working winch handles and screw and cog gear. When 
raised to the proper height, a vertical shaft is put in place, 
carrying a draught hole at the lower end, to which a small horse 
or a pony is harnessed. The animal walks round in a circle under 
the framing and quite out of the way. When the machine is 
being transported from place to place, the horse driving gear is 
turned up out of the way and lies in a horizontal position. The 
elevator can hardly fail to prove extremely useful to farmers, be- 
cause its aid can be called in at any season of the year when 
lifting work has to be done. Iam not aware that horse power 
has ever before been applied to such a purpose, certainly not in 
the same way. Mr. Barford deserves some credit for his 
endeavour to render the straw elevator applicable to numerous 
purposes hitherto dealt with by manual labour only. 

From corn and straw I will make a stride to the stand of Mr. 
W. H. Bailey, which is beyond question the most conspicuous 
object in the show-yard, consisting, as it does, of a species of 
Campanile clock tower, 100ft. high. Far up in the tower will 
be found a most ingenious device, while around its base are to be 
seen a greater number of select mechanical expedients for at- 
taining various ends than was perhaps ever collected together in 
one place before. I shall begin at the top, where there is a very 
good and heavy bell, struck by a peculiar hammer, invented by the 
late Mr. Richard Roberts, but only now worked out to perfection 
by Mr. Bailey. When I state that the weight required to drive 
this hammer is less than half that usually required for a bell of 
the same size, it will be seen that Mr. Bailey has succeeded in 
conferring not a small benefit on church clock makers. The 
hammer is rotary, and depends for its action on centrifugal 
force. When it commences to revolve it is clear of the bell, but 
by the time it has made one revolution the arm 
carrying the head has elongated sufficiently to bring 
the head in contact with the inside of the bell, on which a blow 
is delivered; but the contact of the hammer head with the bell 
takes up part of the momentum. The motion of the hammer is 
checked and so much of its centrifugal force lost that the ball 
falls down out of the way and allows the striking machinery to 
begin running again. Once more is the speed got up, and the 
bell struck, and so on; one blow being dealt each revolution. 
The expedient is extremely neat, in fact quite worthy the 
genius of Richard Roberts in his best days. The clock driving 
the four diafs and actuating the hammer, just described, is a very 
good piece of work, with a modified Denison gravity escapement. 
Mr. Bailey also exhibits two or three of Maynard and Grime’s 
chronometrical regulators for steam engines, which begin to 
attract attention here among cotton millowners and others. 
The principle involved is very simple. Two wheels are so 
arranged that they run in opposite directions at the same speed 
when all goes right, and one of these wheels is regulated by a 
short heavy pendulum. What is known as the “combination” 
lever is caused by the axis of a “ Jack-in-the-box” wheel running 
between the two already named, and so long as the speed is 
constant the position of this lever remains fixed if one wheel 
runs faster or slower than the other. Then the “Jack-in-the- 
box” wheel centre will move through a portion of an are and 
alter the supply of steam. An engraving of this governor, which 
is said to be giving great satisfaction in this district, is published 
in another page. 

Of pyrometers, Mr. Bailey exhibits a very large collection ; 
they all depend for their action on the relative expansion of a 
metal tube and a porcelain rod inside. One with a cast iron 
outer case is specially intended for testing the heat of lead, tin, 
and other metals, which in a molten state would alloy with a brass 
or copper pyrometer tube and destroy it. This pyrometer is very 
short and handy, and can be adjusted to correct the permanent 
dilatation of the metal which takes place after repeated heatings. 
Another pyrometer is intended to test the heat of haystacks, &c., 
a rod some 7ft. or 8ft. long being provided, which can be thrust 
into the stack. An “engineer’s” pyrometer is also shown, a dainty 
instrument fitted with a brass outer case and a non-conducting 
handle, so that the experimenter may neither burn nor soil his 
fingers. Want of space and time warns me that I must take 
leave of Mr. Bailey’s exhibits, but not till I have added that he 
exhibits the perpetual indicator mentioned by Mr. Rigg in a paper 
published in THe ENGINEER a few weeks back, and that he has 
produced a catalogue, the cover of which is a remarkable speci- 
men of what lithography can do in the present day. 


MANCHESTER, WEDNESDAY. 

The judges of reaping and combined reaping and mowing ma- 
chines concluded their labours yesterday, having spent more time, 
and probably taken more trouble than any other of the numerous 
groups of judges appointed to deal with various implements or 
machines. The awards will be found below. The dynamometer 
tests are the most interesting feature of the trial, any machine 
which cut fairly, and was of good, sound construction, being 
thought highly of if the draught be low ; while an excessive re- 
sistance would suffice to condemn at once machines in other 
respects perfect. The dynamometer used in testing the mowing 
machines runs on a little carriage, and records on paper ; that used 
in testing the reapers consists simply of an elliptical spring, 
each end of the ellipse being fitted with hooks to which the horses 
and the machine can be respectively attached in such a way that 
the horses, in drawing, tend to pull the ellipse out, flattening it 
at the same time. The motion is recorded on a semicircular dial 
by a hand or pointer, the motion of which is steadied by a small 
oil cylinder. The dynamometer is read off at every third revolu- 
tion of the road wheels by one person, while another writes down 
the number as he calls it out. The width of the cut is then 
measured, and the time spent in going a given distance is noted 
by dividing the pull in pounds by the width of cut a figure of 
merit is obtained which, it will be understood, is not a represen- 
tative of anything in itself; but, when taken in conjunction with 
similar figures of merit in other machines, it enables an accurate 
idea to be formed of the relative resistances of the machines 
tested. The following are the figures of merit obtained with the 
machines tested by Messrs. Hicken, Sanday, and Sadler :— 
Comparative 


No. Name. excellence. 


Two-Horse Reapers—Swathe Delivery. 


1707 ow Beverley Iron Company .. .. 87°6 

178 os Burgess and Ke oe 

3975 be eee Gk te fs ee ee 

646 ee ey a i | 
Two-Horse Reapers—Manual Delivery. 

3980 ie PIO «ke te 8 eB 

3981 ee Bamlett ee os we se COB 


Self-Raking Reapers. 
645 os SEOENT. cc Sw co. .0t ve BOO 
642 i MOMMY 2c +2: de. vo, « GS 
Three-Horse Reaper—Swathe Delivery. 
1709 be Beverley Iron Company .. .. 71°4 
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Two-Horse Reapers—Self Delivery 


3938 Samuelson .. .. .. «2 oe 616 
176 a Burgess and Key .. .. .. 749 
644 oe eee ee. 

3937 big | 
164 rae Brigham and Company .. .. 645 


643 ee Sc a es ee cw OES 
One-Horse Reapers. 


60 as Brenton as ie oe te 
3726 3 Howard ea Se Sa ee 
3943 * Samuelson .. . «- ae 

653 -" Hornsby .. os ag ae 


1974 |.  Picksley,Sims,andCo. .. .. 67°2 


45 a Cuthbert .. .. in, so aan 
3987 Se Bam ww tw ts oe oe OG 
483 ine Wee a ae ee es, oe 
Two-Horse Reapers—Hand Delivery. 
648 .. Hornsby ie aa> cae ge 
3939 so ee | 
43 os a ee ae 
59 oe Co a ee ees eee 
3727 $ Howard... os oe 6488 


1975 + Picksley, Sims, and Co. .. .. 501 

The foregoing table does not give the actual draught in stones. 

This is a matter of some interest, however, which I shall en- 
deavour to supply in a future impression. 

I send you the following list of prizes, as far as they have been 
awarded. I cannot guarantee that it is absolutely perfect, but it 
is “ official ” :-— 

JUDGES. 

F. J. Bramwell, C.E., 37, Great George-street, London, 8.W. (Engineer 
Judge). 

Mowing and Haymaking Machines and Horse Rakes.—John Hemsley, 
Shelton, Newark, Notts; J. W. Kimber, Tubney Warren, Abingdon, 
Matthew Savidge, Sarsden Lodge Farm, Chipping Norton. é 

Reaping, Sheaf-binding, and Corn-drying Machines, — John Hicken; 
Dunchureh, Rugby; W. Sanday, Ratcliff-on-Trent, Nottingham ; 
Sadler, Ferrygate, Drem., N.B. 

Manure Distributors, Potuto-getters, Wagons, and Carts.—John Wheatley, 
Neswick, Driffield; Henry Cantrell, Baylis Court, Slough, Bucks; John 
Gibson, Woolmet, by Dalkeith, N.B. : 

Miscellaneous and Dairy Utensils,—H. B. Caldwell, Monkton Farleigh, 
Bradford-on-Avon; F. Sherborn, Bedfont, Middlesex; J. K. Fowler, 
Willowbank, Aylesbury. . 

Plans and Models.—J. Coleman, Escrick Park Office, York; J. Bailey 
Denton, 22, Whitehall-place, London; J. E. Watson, Newcastle-on-Tyne. 


PRIZES, 


New patent Paragon mower, Richard Hornsby and Sons, No. 636, £20. 

Grass mowing machine, Walter A. Wood, No. 478, £17. 

Two-horse grass mower, Burgess and Key, No. 174, £13. 

Combined self-raking, reaping, and mowing machine, Samuelson and 
Co., No. 3940, £20. 

New patent Paragon combined mower and reaper, Richard Hornsby and 
Sons, No. 649, £10. 

The judges are of opinion that all the machines exhibited under the 
title of ‘‘One-horse mowers” are far too heavy in draught to be worked by 
one horse, and therefore, under Clause 3 of their instructions, withhold 
the sum assigned for prizes in this class. 

Haymaker, W. N. Nicholson, No. 5636, £16. 

Haymaker, J. and F. Howard, No. 3711, £14, 

Horse rake, Ramsomes, Sims and Head, No. 766, £20. 

Horse rake, J. and F. Howard, No. 3714, £10. 

The prize for hay collectors is withheld for want of merit, 

Market cart on springs, Beverley Iron and Wagon Co., No. 1730, £6. 

Market cart on springs, Thomas Corbett, No. 3841, £4. 

Liquid manure cart, Isaac James, No. 392, £6. 

Liquid manure cart, Thomas Baker, No. 351, £4. 

Carriage for removing stock, implements, &c., Thomas Corbett, No. 3842, 
£15. 

Carriage for removing stock, implements, &c., Beverley Iron and 
Wagon Co., No. 1740, £5. 

Broad cast distributor of manure, Robert and John Reeves, No. 531 


Pair horse wagon, William Crosskill and Son, No. 1403, £15. 

Pair horse wagon, Henry Hayes and Son, No. 733, £10. 

Pair horse wagon, Thomas Milford and Sons, No. 356, £5. 

Other wagons, Henry Hayes and Sons, No. 732, £10. 

Other wagons, Beverley Iron and Wagon Co., No. 1716, £5. 

Other wagons, Beverley Iron and Wagon Co., No. 1804, £5. 

Single horse cart, Henry Hayes and Son, No, 739, £8. 

Single horse cart, Thomas Corbett, No. 3839, £7. 

Single horse cart, William Crousskill and Son, No. 1405, £5. 

Two horse carts, Henry Hayes and Son, No. 741, £8. 

Two horse carts, William Ball and Son, No. 1005, £7. 

Two horse carts, Beverley Iron and Wagon Company, No. 1724, £5. 

Harvest cart, Henry Hayes and Son, No. 744, £10. 

Harvest cart, Frank Milford, No. 27, £5. 

First prize of £5, for collections of dairy utensils, not awarded, but 
divided as below. 

Collection of dairy utensils, David Harkes, No. 324 to 337, the second 
prize of £3. 

Patent counter current churn, T. Bradford and Company, No. 2964, 
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£2. 

Butter churn, P. W. Johnston, No. 2924, £1. 

Revolving barrel churn, W. Waide, No. 2603, £1. 

Patent churn, E. Taylor, No. 2297, £1. 

SILVER MEDALS, 

One horse gear, Richmond and Chandler, No. 885. 

Machine for net folding of sheep, R. Winder, No. 2136. 

Patent two-row turnip and mangold sower, T. M’Kenzie and Sons, No. 
2400. 

Improved steam road roller, Aveling and Porter, No. 4301. 

Weighing machine, Pooley and Son, No. 6166. 

Smut and separating machine, called ‘‘ Eureka,” Nell, Harrison, and 
Co., No. 6514. 

Machine for boring in the earth, Mather and Platt, No. 7608. 

Machinefor drying corn by steam-heated cylinders, Davey, Paxman and 
Davey, No. 6185. 








HIGHLY COMMENDED. 

Patent grass-mowing machine, Samuelson and Co., No. 3934. 

Horse pitchfork, Coleman and Morton, No. 594. 

Portable knife sharpener, Hornsby and Son, included in No. 645. 

Feeding troughs, Peter Love, No. 1395. 

Collection of cheese dairy utensils, Carson and Toone, No. 1825. 

New patent knife bar, Hunt and Pickering, No. 1837. 

Milk-can, for preserving milk, Hunt and Pickering, No. 1904. 

Patent automatic grain-weighing and measuring machine, H. Pooley 
and Son, No. 6161. 

Patent pulley-block, Jonathan Pickering, No. 6522. 

Patent sack hoist, Jonathan Pickering, No. 6527. 

Pair-horse wagon, Beverley Iron and Wagon Company, No. 1714. 

Other wagon, George Ball, No. 4089. 

Other wagon, Humphrey Bracewell, No. 4058. 

Single-horse cart, William Chapman, No. 81. 

Single-horse cart, Beverley Iron and Wagon Company, No. 1718. 

Two-horse cart, Thomas Corbett, No. 3840. 

Two-horse cart, F. P. Milford, No. 26. 

Liquid manure cart, Robert and John Reeves, No. 528. 

Liquid manure cart, Coleman and Morton, No. 569. 

Broadcast distributor of manure, James Coultas, No. 596. 


COMMENDED. 
Two-horse mower, A. C. Bamlett, No. 3968. 
Patent water filter, Slack and Brownlow, No. 2149. 
Milk cooler, W. Allway and Son, No. 2880, 
Ten-gallon ew 2 milk tankard, W. and F. Richmond, No. 3500. 
Patent cattle feeder, Robert Willacey, No. 4277. 
. a riding gate latch, Bayliss, Jones, and Bayliss, included in 
Vo. 4615. 
Patent machine for sharpening reaping and mowing knives, Mitchell 
and Burgess, No. 5987. 
Thatch sewing machine, G. O. Gooday, No. 6341. 
Pair horse wagon, William Chapman, No. 28. 
Pair horse wagon, William Ball and Son, No, 1002. 
Other wagon, Thomas Corbett, N 838, 






Ditto, Henry Hayes and Son, No. 737. 

Single horse cart, Thomas Milford aud Sons, No. 359. 
Single horse cart, William Ball and Son, No. 1004. 
Two-horse cart, Woods, Cocksedge, and Warner, No, 141. 
Two-horse cart, Samuel Harrison, No. 171. 

Tron and Wagon Company, No, 1727, 
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Carriage for removing stock, implements, &c., Beverley Iron and 
Wagon Company, No. 1739, 

SPECIAL RIZES GIVEN BY THE MANCHESTER LOCAL COMMITTEE :—MISCEL- 
. LANEOUS. 

Plan of labourer’s s in Paris, with three sleeping rooms each 
Central Cottage Improvement Society, No. 6844, £10. 

Ditto ditto, Edwin Clarke, No. 2430, £10. 

Ditto ditto, James Martin, No. 6855, £10. 

Model of hay and corn sheds, George Jackson, No. 6883, £10. 

Ditto of felt roofing, M’Tear and Co., No. 7719, £5. 

Galvanised iron thatch substitute for hayand corn ricks, Francis Morton 
and Co., No. 7581, Silver Medal. 

Example of hay or corn shed, with eorrugated iron covering, Francis 
Morton and Co., No. 7582, Highly Commended. 





SOLAR ECLIPSE IN AUGUST, 1868. 

THE following papers, by Major Tennant, R.E., superintendent 
of the observations carried out by order of the Secretary of State 
for India, at Guntoor, on the results deducible from his observa- 
tions, and by Dr. Stoliczka, “‘On the Eclipse as Observed by the 
Austrian Expedition at Aden,” were read before the Asiatic 
Society of Bengal in December last. Major Tennant observed:— 

**As the Asiatic Society did me the honour of printing a 
pamphlet calling attention to the eclipse and explaining the 
objects of research, I hope that some aeeount of the results to 
which I have been led may be interesting, and I feel that such an 
account is due. 

‘* Before proceeding further, I may say that for the present I 
accept as a true theory of the sun that it is an ignited nucleus, 
solid or fluid, surrounded by an atmosphere containing as vapours 
many substances which we only know as solids. In such an 
atmosphere, subject doubtless to enormous disturbances, the 
ordinary laws of equilibrium must hold, The densest vapours 
must lie lowest, and they will moreover be hottest. Any substances 
which can only exist in a state of vapour at a temperature of 
incandescence must lie low im the densest part, for the outer 
portions of the solar atmosphere must approximate rapidly to the 
temperature of space. 

“*T have on one of my photographs what I consider to be the 
image of this densest portion of the solar atmosphere as an 
intensely luminous stratum rather more than 7000 miles thick. 
From this I conceive that the protuberances are formed. 

‘* One of those seen on this occasion is remarkable for its enor- 
mous height and singular structure. It has been examined with 
spectroscope and polariscope, and we have six photographs of it 
exhibiting its marvelleus structure. These have enabled me to 
form a theory of its construction as follows :—From some cause, 
two violent jets of gas issued from points on the sun’s limb 
20,000 miles apart ; the more northern and larger of these was 
nearly perpendicular to the surface ; the southern was inclined 
at about 40 deg. te that surface: rushing through the 
luminous stratum, they carried off with them its lighter consti- 
tuents, and meeting about 16,000 miles above the solar surface, they 
joined. But the axes of these jets were not in the same plane ; 

ence arose a rotary motion in the whole, and gas and vapour, 
whirling in a vortex, rose to a height of 90,000 miles above the 
surface of the sun. That gas was hydrogen. If other gases were 
there the traces were faint, and escaped my notice. The vapours 
of which I saw traces were sodium and magnesium, the two lightest. 
Where I examined this horn in the upper part I think I may 
safely say iron was absent ; and if the gas had taken any of these 
with it, it had dropped them as they rose. 

But this was a singular and exceptional phenomenon. Such 
violent outbursts seem uncommon even in the sun, and, of course, 
the formation of arotating column suchas this would be still more so. 
Jets of gas ordinarily carry up with them portions of incandescent 
vapour, forming with them columnar protuberances, and when, as 
would seem most common, the escape is still more gradual, bubbles 
of gigantic size are formed in the luminous stratum which are the 
or dinary rounded prominences. These are but of short duration. 
If an air-bubble on water be proverbially short-lived, how short 
would be the duration of a bubble merely covered with vapour, 
were that not prevented from subsiding by the constant fresh 
supplies of gas from below? Really broken in many places, the 
remaining clouds of vapour would be kept up by the escaping gas, 
much as a pith ball by a jet of water, till at fast they would settle 
down in small irregularly broken portions, much in the same way 
as a flocculent precipitate. 

This hypothesis will, I think, explain the existence and pheno- 
mena of the protuberances. Where the gas (generally, I should 
imagine, hydrogen) comes from is not the point I believe it per- 
fectly certain that it is somehow disengaged from the very solar 
surface, or near it, for it was present in the Great Horn. From 
what I have heard of the spectral examinations by others, they 
too saw in every spectrum its mark, though it was not identitied 
(of course I am speaking of hand speetroscopes), I think, there- 
fore, I may safely assume its general presence from the usual colour 
of the prominences. 

“Dr. Stoliczka said that he had received several reports on the 
subject referred to by Major Tennant in his paper from the members 
of the Austrian expedition, but as the main features of that re- 
markable phenomenon had been repeatedly described he would only 
draw the attention of the meeting toa few observations of more 
general interest. The Austrian Government, upon a reeommen- 
dation of the Academy of Science, sent three officers to Aden, Dr. 
E. Weiss, Lieutenant Riha, and Dr. Ph. Oppolzer. Aided by the 
most valuable and very kind assistance of General Russell, and 
several other lish officers at Aden, the members of the expedi- 
tion completed all their arrangements in due time. The weather 
at Aden, om several days before the eclipse, was rather unfavour- 
able and not very promising. The mornings were cloudy, as were 
also the evenings, while during the middle of the day the heat was 
very great. On the morning of the 18th August the clouds round 
the sun di only a few minutes before the first contact of 
the moon’s shadow with the sun took place. 

“‘The work of the observation was divided in the following 
manner :—Dr. Weiss k to observe (with a refractor of 6in., 
the corona and the position’of the protuberances ; Lieutenant Riha 
conducted the spectral observations, and Dr. Oppolzer the luminar 
changes in the protuberances, especially at their contact with the 
corona. Inmall a im t results have been obtained. 
Besides the bright corona were only three protuberances 
visible, the length and position of which Love been accurately 
measured. Of special beauty and interest was one of the protube- 
rances, distinguished by a great length (about two minutes, equal 
one-eighth of the solar diameter), Its colour was an intense car- 
mine red, and it remained visible not only during the whole of the 
eclipse, but even one minute after it, win it was obscured by 
clouds, On places where the edge of the disc of the moon just 
covered the sun appeared a beautiful red margin, being separated 
from the sun by a narrow bright zone. The corona exhibited in 
the appearance ey Ey the various rays some similarity 
to that observed on the 18th July, 1860, in Spain. 

“The spectrum was not actually reverse during the eclipse, 
although the dark lines perfectly disappeared, thus producing a 
faded, so-called continuous spectrum. A few minuies before the 
termination of the totality the colour of the greatest refraction 
nearly entirely vanished, while the bright-red, the red, and orange 
colours were quite sharp, the yellow less distinct, and the green 
hardly perceptible. The red tints remained visible with perfect 
distinctness and intensity; they did not pass into each other, 
<a by clearly traceable dark lines. To measure the 
widt each of the eoloured zones was impossible, as the whole 
phenomenon only lasted from three to five seconds. The duration 
of the eelipse was, ing to actual observation, two minutes 
ly shorter than in Southern India or 
on the eastern coast of the Bengal Bay. 

The Austrian officers, during their at Aden, made nume- 
rous other astronomical and observations; which will 





be published in a special report of the expedition. Two meteoro- 
scopes were of great service, and by means of them the direction 
of the course of about 200 meteors was determined. 

“*T may add that the photographers of the Prussian expedition, 
who remained at Aden, took, with great success, several views 
during the eclipse.” 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








THE SEWAGE AT BARKING. 


Srr,—I think I will take a run down to the creek to see the 
mysterious method the sewage undergoes in the process of annihi- 
lation put forward by our sanitary engineer. Of course, when we 
speak about solid refuse, we mean that impalpable mud floating 
and held in suspension when the sewage is precipitated into the 
Thames. What becomes of it? Mr. Bazalgette states he has 
watched it floating down the river, and it has become fainter and 
fainter until, after travelling for about three-quarters of a mile, it 
has ——_ disap . Has it vanished into thin air? No, it 
simply settles at the bottom of the sluggish stream, the more solid 

articles first, until it gently tapers off and is lost to view. 

owever, we have seen the river from Woolwich to Kew speckled 
with a white substance, at full tide. May I ask what filth is that ? 
and how is that bank of mud formed at the Pimlico outfall ? 

I must say that the sewerage works of London are admirable so 
far as they have gone ; however, many of the details are defective, 
and does not the Royal Commission say, in no part of our river 
shall we discharge the filth of large cities ’ oO. O. 





THE FLOW OF ELASTIC FLUIDS. 

Srr,—In THE Encrneer of the 9th instant, Mr. Thomas Bald- 
win quotes the following sentence from Mr. Lewis Olrick’s letter 
in THE ENGINEER of June 25 last: “‘ We find that steam of a total 
pressure of 201b. would rush into a perfect vacuum at the rate of 
1950ft. per second,” and then he asks him the very pertinent ques- 
tion what weight of steam would be delivered per second through 
a square inch ’ 

Now I have no intention at the present time to join in a contro- 
versy about the flow of gases, but simply wish to draw Mr. Bal '- 
i attention to the fact that in THE ENGINEER of July 26, 












1867, 


called where arguments are ignored in place of being met}, I put 
a question to Mr. Baldwin exactly similar to the one he now puts 
to Mr. Olrick. That question, to this day, has remained un- 
answered; but as Mr. Baldwin at last appears to see its appro- 


My words were as follows, ‘‘The whole question will be settled at 
once if Mr. Baldwin will tell us what weight of steam, according 
to his theory, should be discharged in a minute into a vacuum 
through a square inch, if the total pressure in the boiler were 
601b.” And I now also request, as I did then, that if he makes by 
his formula any discharge at all, that he would g ve us the steps 
of his calculation. R. D. Naprer. 

P.S.—Mr. Olrick's theory is very old and very simple, the only 
fault to it is, that it ignores experiments, as well as the fact of 
the expansibility of gases; it assumes that the weight of gas 
that would be discharged in a given time would be the same as 
that of a liquid of equal specific gravity under similar conditions. 
Mr. Baldwin's theory makes the amount of retardation caused by 
elasticity infinite when the discharge is into a perfect vacuum. 
By my theory and experiments, the greatest effect is to reduce 
the weight discharged to half what it would be if the fluid were 
non-elastic. 

Birkenhead, July 21, 1869. 





MR. HODGSON’S LOCK. 

Srr,—In THE ENGINEER of the 2nd inst. I observe notice of a 

— which purports to be the invention of Mr. Hodgson, of 

Volverhampton. Iam aware that Mr, Hodgson hasa patent for 
locks dated August 26th, 1865, No. 2198. In the specification of 
his patent he describes a lock with a circular bolt to be used in 
combination with a “ blocking bolt ;” but Mr. Hodgson, by his 
o—— and drawings, does not even appear to contemplate 
the application of such to locks or cases of the kind you illustrate 
and describe in THE ENGINEER of the 2nd inst. 

For many years I have, among other things, turned my attention 
to the construction of locks and other fastenings, and on the, 21st 
December last I applied for provisional protection and have since 
obtained a patent for my invention, which, among other things, 
includes cases for | agg identical with that illustrated by you 
as the invention of Mr. Hodgson, of Wolverhampton. My padlock 
cases have been exhibited at Wolverhampton and elsewhere during 
the whole period of the provisional protection, and by all who have 
seen them they have been approved. 

I know the circular bolt is not new, but the case is new, and 
it with the bolt as used by me makes the most simple and efficient 

vadlock at present in use. I am sure Mr. Hodgson will acknow- 
ae this and give me the credit of having been the first inventor 
and introducer of the padlock case you have depicted in your 
paper of the 2nd inst. A comparison of the two patents will at 
once establish the above. 

My apology for thus troubling you is that I feel your sense of 
justice wiil not allow my claims to be overlooked. 

12, Dudley-road, Wolverhampton, Ricup. WHITAKER. 

July 15th, 1869. 





PATENTS, 


Sir,—It is impossible to read the opinions on the abolition of 
the patent laws. placed in juxtaposition in your last impression, 
without having the conviction forced on one’s mind that the argu- 
ments used on both sides are of an imperfect kind. Neither Sir 
R. Palmer on the one side, nor Mr. Mill on the other, go much 
beyond an ipse dixit species of opinion; whilst Mr. M‘Culloch’s 
statement that if patents were abolished it would be for the inte- 
rest of every one who made a discovery to conceal it, is a state- 
ment, I venture to think, without one particle of argument to back 
it. Surely the abolition, although it might hold out no induce- 
ment to make discoveries public, would at the same time destroy 
all reason for burying them in oblivion. Nay, the inducement and 
reward of fame and notoriety would still exist as am incentive to 
publish them. 

It seems to have been reserved for the London Association of 
Foremen Engineers to strike upon the middle and moderate idea 
of a modification and simplification of the patent laws. Nor is it 
wonderful that practical men should, instead of wishing to destroy 
or preserve without alteration, have hit upon a practical scheme of 
amendment. . 

it it appears to me we want is, that very thing which patent 

law professes to give, but does not so give—protection—and what 
would assist the poorer class of practical inventors o-~ patents. 
The cheaper the patent the more the public are benefited, because 
the less the royalty necessary to recoup the inventor ; but so long 
as not only high patent say ey the necessity of legal expenses for 
defence may at any time be forced upon an inventor, so long the 
public cannot blame him for providing himself against such contin- 
gency by a high royalty. ft a public office, at a low fee, fixed a 
royalty equally low in proportion, it would seem that both the 
— — the i mous | be a The office would 
‘orm the part o' ending ubli m extortion, and the 
fnventor from infringement. naien an office of such a nature, 
with a staff competent to judge, and perhaps a museum to contain 
models, &e., would be at once a difficult and an expensive affair to 
such an end would be 





establish ; but national funds expended for : 
| expended’ for the national weal and bear national frpits, both in 


priateness, perhaps he will be kind enough to answer it now. | f 
| of fifty cents per sheet of 10in. by 15in, will be charged, which 





now nearly two years ago, in a note at the end of a |+tter | 
which terminated a wearisome discussion (if discussion it can be | 











the encouragement of invention and in the diminution of legal 
expeuditure, of which expenditure (save in criminal cases) it may 
oar be said that no part of the public, save those of the legal 
profession, benefit. There was a cry some time ago for cheap law; 
in no place is it more required than as concerning patents. Cheap 
law in all cases is good, but justice without law—in the technical 
sense of the word—is better. It has been said that no bill is so 
irksome to pay asa doctor's bill ; but it seems to me that a legal 
bill is worse. The former is paid to restore that which it may 
please God to take away from us—our health ; but the latter is 
paid to restore that which our fellow-men would take from us— 
our just rights. , a. F 





REVISION OF THE RULES OF THE UNITED 
STATES PATENT OFFICE IN REGARD TO 
DRAWINGS. 

THE following important modifications of the American Patent 
Office rules are now in full force:-- 

Unitep States Patent OFFICE, JUNE 15, 1869 

It is proposed, as soon as possible after the Ist of July, to photo- 
graph the drawings of the current issues, for the purpose of 
attaching one copy to the patent, of placing in the room of each 
examiner a copy of those belonging to his class, of binding a copy 
of each drawing for the inspection of the public, and for furnish- 
ing certified copies at cheaper rates than heretofore. The adoption 
of this plan has made it necessary to make essential modifications 
in the rules relating to drawings, to which the careful attention of 
inventors and agents is invited. It is absolutely necessary to the 
success of the undertaking that the rules should be rigidly 
enforced, and drawings which do not comply with them will not be 
received. 

The rules, as subjoined, go into effect immediately. Draw- 
ings:—The applicant for a patent is required by law to fur- 
nish duplicate drawings when the nature of the case admits of 
them. One must be on thick drawing paper, sufficiently stiff to 
support itself in the portfolio of the office for which it is intended, 
It must be neatly and artistically executed, with such detached 
sectional views as to clearly show what the invention is, its con- 
struction and operation. Each part must be distinguished by the 
same number or letter whenever it appears in the several drawings. 
The name of the inventor should be written at the , the shortest 
side being considered as such. This drawing must be signed by 
the applicant or his attorney and attested by two witnesses, 
and must be sent with the specification. Tracings upon 
cloth pasted upon thick paper will not be admitted. Thick 
drawings should never be folded for transmission, but should 
be rolled. The duplicate drawing to be attached to the 
patent will be furnished by the office at the expense of the appli- 
cant, and will be a photographic copy of the thick drawing. A fee 






must be transmitted with the final fee. If the applicant does not 
choose to pay this fee he must furnish the duplicate drawing, as 
heretofore. This must be on tracing muslin, which will bear 


folding and transportation, and not on paper. It need not be for- 





warded until the patent to which it is to be attached is ordered to 
be issued. It must have, for the purpose of attaching it, a margin 
of one inch on the right hand. Copies of drawings of patents 


issued after July Ist, 1869, will be furnished to any one at the 
uniform rate of fifty cents per sheet of standard size. 

The following rules must be observed in the preparation of the 
drawings in order that they may be photographed. They must be 
executed in deep black lines, to give distinctness to the print. In 
shading, small lines of black ink should be used. Pale, ashy tints 
should be dispensed with. All colours except black should be 
avoided, even in lettering; but light blue, pink, and brown are 
entirely inadmissible, and deep blue, yellow, and carmine ti ke 
black. 

The sheet must not be larger than 10in. by 15in., that being the 
size of the patent. If more illustrations are needed several sheets 
must be used. 

Applicants are advised to employ competent artists to make the 


| drawings, which will be returned if not executed in strict con- 


formity with these rules, or if injured by folding. 
S. S. FisHer, Commissioner of Patents. 


TrIAL Trip OF THE S.s. MaLTa.—This fine vessel, which was 
launched on the 29th of May from Messrs. Oswald and Co's iron 
shipyard, Pallion, had her trial trip on the Ist inst. She had been 
both built and engined by the Messrs. Oswald, and is the first 
steamer so completed by a single firm on the Wear. Her length 
over all is 221ft.; breadth, $2ft. 2in. ; depth, moulded, 17ft. 
10in. ; builders’ measurement, $19 tons. Her engines are of the 
inverted direct-acting type, and on the surface condensing high- 
pressure expansive principle, with improved expansive valves. 
The other dimensions are as follows :— Diameter of cylinders, 39in. ; 
stroke, 33in. ; nominal horse-power, 99; indicated horse-power, 659; 
consumption of coal per day, 9} tons; working pressure 45]b. ; 
steam superheated to 320 deg.; vacuum, 26; revolutions per 
minute, 63; speed in knots per hour, 10}; draught forward. 7ft. 
6in. ; aft, 10ft. ; classed eighteen years at Liverpool. The Malta 
is owned by Messrs. Young, Ehlers, and Co., London, and two 
members of that firn—Mr. Hill and Mr. Lambert— accompanied 
the visitors. The trial appears to have been perfectly successful. 

SERIOUS ACCIDENT FROM Poisonous Gas.—Works have for 
some time been in progress at the north end of Liverpool in con- 
nection with a scheme in which the corporation is interested, for 
the utilisation of the sewage matters of the town, so as to pre- 
vent its admixture with the watersof the Mersey, and to render ita 
means of fertilisation to the surrounding neighbourhood. A few days 
ago the men employed on the works were about to finish their day's 
labour, and shortly after six o’clock James Lennon, of Castle-street, 
Rhuddlan, Wales, descended a dry well of the steam engine de- 
partment of the works. The well, which is about 40ft. in depth, 
is descended by an upright iron ladder attached to one of its sides, 
and after’ Lennon had gone down some distance he called for 
assistance, in consequence of inability to breathe the noxious gas 
which it was afterwards found prevailed in the well. Mr C. H. 
Beloe, civil engineer and surveyor, and son of Mr. Beloe, chairman 
of the water committee, who was connected with the works, with 
John Carroll, of Parr-street, immediately descended, but ina 
moment or two Carrol! became overpowered and fell to the bottom 
of the well, where he was soon after joined by Mr. Beloe, who 
also succumbed to the poisonous effluvium. Peter Seddon, of 41, 
Pluto-street, then went down the ladder to render assistance, and 
he also fell to the bottom insensi!le. There were no other work 
men upon the spot, but fortunately four men, named Wm. 
Buckley, of 107, Rose Vale ; Henry James, of 35, Major-street ; 
H. Mitchell, of 19, Aspinall-street ; and Alexander Lowe, of 11, 
Rockingham-street, were returning home from their day’s labour, 
when, on passing the works, they found the door open and went 
in. Not an individual was to be seen, but the men were alarmed 
by deep groans proceeding from the well, and a moment's examina- 
tion revealed the alarming fact that several men were lying in a 
huddled mass at the bottom. The truth immediately flashed upon 
the minds of the workmen, who, without considering the con- 
sequences to themselves, bravely set to work to rescue 
the exposed men from danger. Ropes were procured, and 
Mitchell first volunteered to descend ; but the moment he reached 
the bottom he called out to be raised again, for he could not 
breathe, and he was speedily brought to the surface. The ropes 
were then attached to James, who heroically descended, and was 
enabled to place ropes round the bodies of all the men, who were 
in a state of insensibility, and they were drawn to the surface. 
Medical aid was procured, but Mr. Beloe and Carroll were a long 
time before they were restored to consciousness. Since the above 
appeared in the Liverpool Albion, we understand that Carroll has 
died from the effects of the gas. 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPuons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
smbined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspo: to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

R. C. We shall be glad to see it. 

T. R.—We shall probably have an article on the subject next week. 

A. B. (Accrington).—At any good chemist’s. We do not know the price. 

A Fireman.— We will try and assist you, but it is too late this week to think 
about the matter. 

J. C. anv Son.— We find, on inquiry, thatthe Bulletin du Compé des Forges 
will probably suit your purpose. 

ConsTanT READER. — We cannot tell you. You will most probably be in the 
way of hearing of them when they arrive, we should think. 

. R. W.- As far as we understand it, we should consider your vessel safe 
Sor 300 lb. pressure, but it is always better to keep under the mark f 





ible. 

wh. (Sheffield).— Messrs. Christy and Co., 155, Fenchurch-street, can tell 
you of a good apparatus for domestic use ; until we know something more 
as regards quantity, dc., we can scarcely advise you about the latter part 
of your question Tell us something more and we will help you. 

W. R. B.—Certainly. The area of your flange in your sketch would be equal 
to 2 (18in. X Bin.) + 2(12in. XK tin.) + the area of the angle irons. The 
usual load per foot run fora single line may be taken at from one to one | 
and a-quarter ton, according to the size of the bridge. It is possible that 
the papers on “‘ Elementary Construction” may appear in the shape of a 
treatise, but we have not decided upon the matter yet, although several of 
our readers have suggested it to us. 





Tar. Encineer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Halj-yarly (including double number) .. .. £0 15s. 9d. 
Yearly (including two double numbers)... £1 lls. 6d. 
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shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- | 
ments from the country must be accompanied by stamps in payment. | 
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BIRTH. 
On the 19th of July, at Spring Mount, Blackburn, the wife of WiitraM | 
Coppinaton, Esq., of a son. 














_—_—_—_— 


THE ENGINEER 





FRIDAY, JULY 23, 1869. 





THE NITRO-GLYCERINE BILL. 

As we last week anticipated, a bill, “To prohibit for a 
limited period the importation and to restrict and regulate 
the carriage of nitro-glycerine,” has been read a second 
time. The bill is ag pase and brought in by Sir John D. 
Hay, Mr. Alderman Lawrence, and Mr. Graves, and, not- 
withstanding that two at least.of these members of Par- 
liament must be presumed to know something more of the 
substances they p to legislate about than the mere 
fact of its explosibility, and to have some exact informa- 
tion as to its value and importance, present or prospective, 
we fail to perceive any indications of such from the pro- 
visions of the bill itself, which we are obliged to designate 
as crude, hasty, needless in its chief points, and likely in 
more than one.respect to do harm rather than good. 

Legislation, like other things, a when very active 
minded men, rightly or wrongly, lead affairs, is liable to 
fits of fussiness, and we really think this law-making in 
red-hot haste upon nitro-glycerine—which has been quietly 
let alone for five years past at least—is an example 
of this unhappy liability. Would it not be much 
better still to take a wise lawgiver’s advice—Bacon’s— 
and “bide a while to make an end the sooner?” 
Learn better, first what direction the law should take, and 
within what limits it should act. Nothing, too, will be 

ined A this explosive rapidity of legislation, unless. it 

a little political capital or reputation for activity on 
the part of the three honourable members with their con- 
stituents. 

There are no doubt tons of nitro-glycerine in the country 
now. Before the Act—if —shall come into force in 
October next, tons more will be introduced, and much 
of it hidden away, or. otherwise put into greater j Y, 
than if trade had not been meddled with at all. The bill 
proposes to continue the Act in force for one year from the 
Ist of October next, and during that time it absolutel 
annihilates all foreign trade in nitro-glycerine, for althoug’ 
importation only is in words prohibited, the clauses as to 
carriage, &c., act equally upon shipment or trans-shipment. 
The infraction of ye ismade misdemeanour, and the ex- 
traordinary graduation of alternative punishment is three 
wad imprisonment, or a fine of one hundred pounds. 

‘ossession of nitro-glycerine within a mile of any port or 
harbour in the United Kingdom shall be prima facie evi- 
dence of unlawful importation, so that no mine or quarry 
can cuphy this agent at all within a mile of any accessible 
part our coast. Nitro-glycerine, if manufactured in 


the United Kingdom, must be employed within a mile of 
where it is made, 7.¢., it may not be carried “ by any means 
whatsoever, and whether by land or by water” beyond that 
distance, whether manufactured hereafter, or already stored 





in the United Kingdom. 
Can anything be much more absurd than this prohibi- 


tion as to distance, as though with unsafe methods of car- 
riage the danger were not as much in one mile as in 
two or in twenty. The effect must be to render valueless, 
for any useful purpose, and at the same time render the 
destruction impossible of a great deal of nitro-glycerine at 

resent stored, where there exists neither a local demand 
or it, nor an open neighbourhood in which it dare be got 
rid of. There is a penalty provided for carrying 
more than a mile, or receiving after such carriage, also 
a misdemeanour, namely, one year’s imprisonment, or fifty 
pounds penalty. So that by legal arithmetic, three years 
are to one year’s imprisonment as £100 are to £50. 

Then justices are empowered to t search warrants, 
to look for and seize all nitro-glycerine which—the ignorant 
constable, it may be—shall reasonably believe to have been 
unlawfully imported or carried within the meaning of the 
Act ; the same powers being given to such searchers as 
under the Gunpowder Act, 23 and 24 Vict. cap. 139, and 
they shall detain and remove the nitro-glycerine so seized 
“to proper places’’—but what these proper places are the 
bill gives no information. What if no proper place within 
a mile of the seizure is to be found ? tly, the Act 
facetiously declares that persons executing such searches 
shall be protected. May we ask, quis custodiet ipsos 
custodes? Who is to make sure that the people, whom the 
“justice” in his wisdom may send to search for, i.¢., to 
open “ jars, barrels, packages, and cases ” of nitro-glycerine 
shall not produce, and in really terrible places, the very 
explosions that this ill-conceived and clumsy attempt at 
legislation is meant to prevent. There are members in the 
House—Dr. Lyon Playfair and others—who, after time 
given for their collection of facts respecting the uses and 
values of nitro-glycerine as a blasting agent beyond the 
scope of mere chemistry, could advise discreetly as to the 
framing of a really beneficial Act, which, once passed, 
should remain permanently in force. Would it not be 
better, then, to withdraw this piece of slipshod law- 
making which, once passed, must do a great deal of 
mischief in retarding the advance of better methods and 
the uses of this highly valuable agent, and yet be perfectly 
inoperative to any good purpose, if not even certainly pro- 
motive of increased danger and accident ? 

It was but last session that several evenings were 
occupied at the Institution of Civil Engineers in the dis- 
cussion of projected methods of working fiery collieries 
without the aid of gunpowder. Those mechanical schemes 
have already proved useless for even the limited uses pro- 
posed for them. 

Very recent researches, and amongst them the remark- 
able observation of Mr. Abel’s, of Woolwich, chief assistant, 
so excellently well worked out by Mr. Abel himself—have 
shown that the danger of blasting in fiery collieries can be 
minimised by the use of nitro-glycerine, or other like 
powerful and little flaming explosive, when fired percussively. 
Blasting, it may be at once said, cannot be done without in 
collieries. -Nitro-glycerine is already in full use in many in 
Prussia ; and any restriction upon its increased use in our 
own and in becoming more familiar with its properties and 
management is entirely to be deprecated. 

The bill says not one word about picrates and picric 
gunpowder, the former now made in tons at Manchester 
and elsewhere, though for other than explosive uses ; and 
yet these, as the tremendous explosion a few months back 
in Paris may be called upon to indicate, are quite as 
dangerous in ignorant hands as nitro-glycerine. The effect 
of this ill-considered meddling will be ly to divert the 
application of nitro-glycerine into those of picrates, to sa 
nothing of various other explosives which may be formed, 
having almost precisely the same explosive qualities as 
nitro-glycerine, but being neither that nor “any other 
substance having nitro-glycerine in any form as one of its 
components or ingredients.” 

As to the general and economic value of nitro-glycerine 
as a blasting agent. we shall here say no more than that 
without it the United States would not have connected their 
opposite ocean shores through two great chains of moun- 
tains in the time or for the money they have done ; without 
it we may bid adieu to some of the gigantic projects of 
tunnel and rock cutting now engaging the attention of 
engineers for the work of coming years. 


STEAM GAUGES. 
Very few years have elapsed since Mr. Daniel Kinnear 
Clark called steam gauges on locomotives luxuries, not 
necessities. At this moment we believe there is not a loco- 
motive in Great Britain working a railway carrying passen- 
gers which is not fitted with a steam gauge. The truth is 
that when Mr, Clark wrote, the neve’ with the exception 
of a select few, knew only of the cumbrous mercurial 
uge, or the yet more imperfect manometer. The Bour- 
on gauge only been talked about by users of steam 
power in general, and it was quite natural that Mr. Clark, 
in common with the great of his professional 
brethren, should regard all known gauges likely to suit a 
locomotive as mechanical quiddities—things of the border 
land which lies between true mechanical science and guwast 
mechanical humbug, and reject them accordingly. The 
manufacture of gauges has, however, become a t trade, 
and now not only every locomotive engine, but almost every 
boiler and every portable engine in the on ge is fitted 
with one. The steam gauge has asse itself, so to 
ey and by its obtrusiveness it has forced itself into 
that position where criticism begins. Where this last 
wy end only the makers of steam gauges can say. 
steam BF ag oy gauge can only be used for three 
purposes. e first is to tell accurately the pressure in a 
steam. boiler at any moment when the water is hotter than 
212 deg; the second is to tell variations in the steam 
pressure from time to time; and the third is to bring: in 
money to the makers. We regret to say that the last 
point is more studied than the others; indeed, so much 
studied that the value of the modern mercantile steam 
gauge as an index of the pressure within a boiler at any 
moment is very small indeed. There is nothing like facts 
to prove assertions; and as we plainly repeat that the 
modern steam gauge of commerce is a very worthless in- 
strument, it is right that we should adduce facts in proof 





of our statement; and as these facts tend to show what 
maker deals best with his customers, and who serves them 
worst, our statements should prove all the more valuable. 

It is well known, or should be well known, that under 
ordinary conditions the Royal Agricultural Society will 
not permit a greater pressure of steam to be used within 
the limits of their show-yards than 50 Ib. per square 
inch. Every exhibitor intending to get up steam 
must, therefore, submit the gauge with which his engine 
is fitted to the Society’s engineers, Messrs. Easton 
and Amos, who test the gauges and return them with 
a certificate that the boiler may be worked at a pres- 
sure of so many pounds by its own gauge, which is 
equivalent to fifty pounds per square inch. We have 
taken the trouble to examine nearly every certificate 
granted by Mr. Amos this year at Manchester, and to 
compare each certificate with the gauge. The following 
table shows the result :— 




















Pres- Pres. 
No. in sure No. in | sure 
cata- Maker of gauge. equiva- | Cata- | Maker of gauge. | equiva- 
logue. lent to | logue. | | lent to 
50 1b | 501b. 
» |Schaeffer and Bu- 47 609 | Dubois Bourdon. | 52 
” denberg. . 6307 | Do. Do. 47 
236 Do. ; 2 5670 | Do. Do. 50 
237 Do. Do. | 48 7510 Do. Do. 45 
980 Do. Do. | 65 819 Do. Do. 46 
6086 Do. Do. | 451 823 Do. Do. | 47 
6092 Do Do. | 49 5608 | 02 Do | gs 
6094 Do. Do. 46 6316 | Baines and Tait. | 50 
6121 Do. Do. 49 607 | Do. Do. | 2 
6122 Do. Do. 54 635 Do. Do | 50 
6125 Do. Do. 52 6557 Smith, Nottingham! 45 
6127 Do. Do. 56 6534 | Do. 0. | 45 
6129 Do. Do. 48 6501 Do Do. | 44 
6161 Do. Do. 42 | 6187 | — Bourdon 50 
6297 Do. Do. 50 2132 E. Bourdon 52 
6412 (Schaeffer Bourdon. 6160 Dewit 52 
6413 | Do. Do. 48 6136 Do. Do. 50 
6414 | Do. Do. 48 6138 Do. Do. 49 
6415 | Do Do. 48 6135 Do. Do. 49 
6417 Do. Do. 48 6085 Do. Do. 56 
6418 Do. Do. 48 6494 Do. Do 52 
6317 Do. Do. 53 6326 Bailey Bourdon. 54 
6337 |Schaeffer and Bu- 48 5301 Storey Bourdon. | 55 
7 | denberg. gigs |Hayward, Tyler, &| 5) 
6514 Do. Do. 48 | Co = 
6616 Do. Do. 46 6488 | Do. Do. 51 
6643 Do. Do. 52 7497 No name. “Im- 
62 Salter Bourdon. 48 we proved Patent.” 50 
2122 Do. Do. 47 | 





Here we have fifty-two gauges by recognised makers, 
and out of the whole number only nine, or less than 18 
per cent., are correct. This is a fact which, we fancy, will 
startle our readers, and we trust open the eyes both of 
gauge makers and gauge buyers to what they are selling 
and making. As the catalogue figures are of little use 
without a catalogue, it may be worth while to show who 
are the largest users of the various gauges. Schaeffer and 
Budenberg are popular with Barrow and Stewart, Amies, 
Barford, and Co., Clayton and Shuttleworth, and Marshall, 
Sons, and Co. ; Schaeffer's Bourdon gauge with Cameron, 
and with Messrs. Clayton and Howlett, of London ; 
Salter’s Bourdon is used by Garrett and Sons, and Picksley, 
Sims and Co.; Dubois’ Bourdon is employed by Turner, 
of Ipswich, C. Powis and Co., Millwall, Nicholson, of 
Newark, and Ransomes, Sims and Head; gauges by 
Baines and Tait are used by Marshaii and Son, and Turner, 
of Ipswich; Smith’s patent gauge is used by Allchin; 
Bourdon by Davey, Paxman and Davey—who, we may 
add, test all their gauges before sending them out; and 
Dewit’s by Whitehead, of Preston, Ruston, Proctor and 
Co., and the Union Engineering Company, of Booth-street, 
Manchester. It will be seen, therefore, that engineers do not 
appear to be wedded to any icular maker; but it is 
somewhat suggestive that the cheap gauges of Schaeffer are 
more popular than any others, if the testimony of the 
show-yard at Manchester is worth anything. 

It may, of course, be urged that the gauge used by Mr. 
Amos in testing those of the exhibitors is not accurate. But 
even if this were true—and it is not—there would still 
remain an immense discrepancy between the tested gauges 
themselves. No want of accuracy in the standard gauge 
can affect this part of the question. If we suppose, for 
example, the standard gauge to be 51b. too high, denoting 
501b. when there was only 45lb., then we should have 
Smith right; but, on the other hand, where will 
Schaeffer be? One of his gauges, under such conditions, 
would be 11 Ib. wrong, and none of the others will be less 
than 3lb. wrong. hen it is borne in mind that steam 
gauges, properly used and properly fitted, play a very im- 
portant part in the prevention of explosions, all this want 
of accuracy comes out ina very bad light. Nor do the figures 
we have given show the worst. Gauges were brought up 
to Mr. Amos to be tested which were 30]b. wrong, and 
which he, very properly, would not allow to be used at all. 
Let us hope that such imperfections are the result of igno- 
rance or carelessness rather than of a determination to 
ignore every other condition save economy. Twelve months 
will elapse before the gauges used by the icultural en- 
gineers of Great Britain are again publicly tested. Is it too 
much to ex that we s have a different record to 
place next year before our readers ? 


TRRIGATION IN INDIA, 


Nor many years ago the attention of English capitalists 
was directed to the sup gigantic returns to be 
obtained by the construction of irrigation works in India. 
Several offers were, at the time, made for the formation 
of joint stock companies, with a view to carrying out such 
works, but the promise which they held out of assisting 
the Government in the more rapid extension of that class 
of public undertaking was, fortunately for the capitalists 
themselves, not taken advantage of to the extent 
offered. Two companies, however, succeeded in carrying 
their point with the Secretary of State for India. The 
Madras Irrigation and Canal Company was started upon 
the guarantee system, similar to that adopted in the case 
of the Indian railways ;_ and the East India Irrigation and 
Canal Company entered subsequently upon its field of 
operations without any such assistance. Owing to a 
failure in obtaining funds the latter company has recently 
been induced to surrender its undertaking to Government, 
whilst the former one ha8 scarcely maintained its existence, 
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notwithstanding the support of its guarantee. It is not 
necessary to seek very far for the cause of this falling 
off of Indian irrigation projects in public estimation. The 
interest naturally created in this class of works by the 
investment of capital on their construction naturally led 
to the institution of more minute inquiries regarding 
their remunerative character, and the results have not 
been such as to encourage the embarkation of more capital 
in the same direction. It is true that some works of this 
nature—particularly those in the deltas of the Madras 
rivers—have given very large returns upon the outlay 
incurred upon them; but it will invariably be found that 
in such cases they have consisted only in the repair and 
improvement of ancient native works, and not in the 
construction of entirely new works, The manner in which 
the Madras irrigation reports have been drawn up is 
deceptive in the extreme, as they do not distinguish 
between new works and the reconstruction of old ones. 

It may fairly be assumed that reproductive irrigation, 
works will never pay, as a direct return, more than railways 
in India. Their success, however, must not be estimated 
from that point alone. Their indirect returns, by carrying 
fertility to a previously barren waste, by raising districts 
above the fear of drought, by contributing to the general 
prosperity and happiness of the people, and increasing their 
power of contributing to indirect taxation, must all be 
carried to the account in estimating the benefit they confer 
upon the country and upon the State. 

Remunerative works are hereafter to form a separate 
branch of the Indian Public Works’ Administration, and 
they will be carried out by means of loans. During the 
the next fifteen years probably not less than £30,000,000 will 
be required for canals and similar undertakings ; and there 
appear to be no grounds for supposing that, on the average, 
they will yield directly more than 5 per cent. During the 
year 1866-67 the Ganges and five other groups of irrigation 
works in the North-Western Provinces paid in all less than 
5 per cent., and in the year before only 3} per cent. ; while 
in 1862-63 they caused a loss of more than £6000, In the 
Punjab the profit is returned at a fraction above 5 per 
cent., but in the year before it was below 2 per cent. The 
respective returns of the several canals in the North-west 
Provinces and the Punjab for 1866-67 were as follows :— 





Percentage of 
Profit or Loss in 
1866- 67 


Capital to end of 


Canal. 1865—66 
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£4,936,986 | 499 

Although the aggregate returns of the above-named 
canals only average somewhat under 5 per cent. upon the 
capital expended upon them, an examination of the figures 
show that nothing like that interest would have accrued 
were it not for the two Jumna canals, upon which compa- 
ratively small sums have been spent. The Ganges and 
Baree-Doab canals, wpon which alone any considerable out- 
lay has been incurred, returning but 3°50 and 2°31 per 
cent. respectively. The area brought under the influence 
of irrigation, is, however, constantly on the increase, and 
better returns may, therefore, be anticipated in future 
years; and it is only by exacting the full duty from the 
water which they are capable of carrying that irrigation 
canals can, as a rule, be made profitable in a commercial sense. 
Thus, in 1866—7, the Punjab canalsirrigated 1,000,537 acres, 
against 841,575 acres in the previous year, and in the 
North-western Provinces the area brought under canal 
irrigation increased from480,149 acres,in 1862—3,t0983,390 
acres in 1866—7, and in 1868-9, the autumn crop alone was 
483,235 acres. Of the 18,000,000 acres in the North- 
western Provinces, about twelve and a-quarter acres are 
cultivated, and, as we have already stated, only about 
1,000,000 acres at present are brought under the influence 
of irrigation canals. From this it will be apparent how 
much has yet to be done in the way of canal extension 
before the country can be considered free from fear of the 
effects of drought. In carrying out these works in India 
too much importance appears to be attached to the con- 
struction of gigantic canals, more nearly resembling arti- 
ficial rivers than canals, whilst the extension of tank irri- 
gation appears to be but little considered, and yet it was 
by such means that the natives formerly irrigated their 
lands, and more particularly was this the practice in the 
peninsula, where upwards of 45,000 ruined tanks testify 
to the industry of former ages. 





THE Army and Navy Gazette says;—“ We hear it is very likely 
that the Committee of Royal Artillery officers superintending the 
experiments at Dartmoor will report in favour of the segment 
shell.” 

Damp-PRroor ConpucTors.—On Saturday Mr, Edwin Chadwick, 
C.B., invited a number of ladies and gentlemen to his house at 
East Sheen to inspect a new cottage. The guests chiefly belonged 
to the Ladies’ Sanitary Association, and included the Earl of 
Shaftesbury, the Right Hon. W. Cowper, and many promoters of 
sanitary improvement. The lodge is a small cottage of four rooms. 
The walls are only three inches thick, as the roof is carried by iron 
framing. The roof is likewise light, and carried by : x angle 
irons. The foundation being safe against ground damp, Mr. Chad- 
wick claimed that he had provided against wet and damp in his 
roof and walls. The walls include layers of bitumen on a sereen 
of iron gauze and straw, and covered with cement and concrete, 
finished flat on the inner wall, and with rough-cast on the outer 
wall. In his illustrations Mr. Chadwick gave many examples of 
the evil consequences of damp in our barracks, structures built by 
military engineers. The flues are so constructed that air for the 
room as wanted is carried round on Captain Galton’s plan, and 
brought into the room warm, while there is the effect of an open 
fire, but attended with a large economy of fuel. It was considered 
that for this hot summer the roof ought to be double. The infor- 
mation as to the o_o did not seem clear enough; Mr. Chadwick 
said cottages could be built single for £100 and in rows for £85 
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Wrought Iron Bridges and Roofs. Lectwres delivered at the Royal 
Engineer Establishment, Chath With Examples of the Cal- 
culation of Stress in Girders and Roof Trusses by Graphic and 
Algebraic Methods. By W. CautHorne Unwin, B. Sc. Associate 
Inst. C.E. London: E. and F. N. Spon, 48, Charing Cross. 
1869. All rights reserved. 

THEORETICALLY considered our author no doubt is right in 

drawing the somewhat subtle distinction between stress 

and strain, with which he commences his valuable series of 
lectures. Practically, it would in our opinion have been 

referable to have employed strain in the place of stress. 

ngineers are much more accustomed to the phrases shear- 
ing strain, maximum strain, minimum, vertical, and longi- 
tudinal strains, than to the use of the term stress in the 
same instances, and some little confusion is apt to be made 
when both terms are employed in the same sentence. Mr. 

Unwin appears to be under the impression that engineers 

still design their bridges, and base their calculations upon 

the well known formula W Ax : = Cc and recommends 





that, instead of adopting that course, another should be 
pursued by which “the safety of the structure will be 
more directly assured by estimating the actual stresses, and 
by providing such an amount of material that the intensity 
of the stress shall nowhere exceed three or four or five tons 
per square inch, or whatever limiting stress is shown by 
experience to be suitable for the material.” So far as our 
own practice is concerned, we do not remember ever 
designing bridges, roofs, cranes, or any description of iron 
structure upon any other principle. The only data abso- 
lutely requisite for designing such structures, are the span 
and the rate of loading, alive and dead. It is well known 
that the formula for the breaking weight cannot be 
depended upon except within certain limits, and that its 
value all depends upon the accuracy of the constant 
assumed, for which there are no certain rules. Apropos of 
the subject of the empirical formula for the breaking 
weight or ultimate strength of a bridge, and as a proof 
how “doctors disagree,’ the remarkable controversy 
between Dr. Fairbairn, C.E., and Captain Tyler, R.E., 
may be alluded to. The bone of contention was the Spey 
viaduct, which was designed and constructed by Dr. Fair- 
bairn, who is known to be, and to have always been, an 
advocate for the plate or solid-sided type of girder. The 
viaduct having been completed and the line ready for 
opening, Captain Tyler, in the discharge of his duty as 
Government inspector, proceeded to examine the new way 
and works. After testing the viaduct and investigating 
the calculations for the ironwork, he informed the engineer 
that in his opinion it was too weak for the traffic, and 
must be strengthened. A comparison of scientific notes 
immediately took place between the gallant inspector and 
Dr. Fairbairn; and from them it may be seen how the 
same formula may vary in its result. The formula used 
by both was W = A ida , and the discrepancy arose 
from the different values employed for the respective 
symbols, Dr. Fairbairn made the strength of the bridge, 
with an uniformly distributed load, equal to 2450 tons; while 
Captain Tyler estimated it at only 1954 tons. Right or 
wrong, the engineer had to give way, and the bridge was 
strengthened in accordance with the views of the Govern- 
ment inspector. 

The much mooted question of the strains upon a solid or 
late web is very satisfactorily handled by the author, and 
is conclusionstend to demonstrate the theoretical advantage 

of the lattice or open web, since in that system the bars of 
the web can be inclined at the exact angle in which the 
strains of tension and compression are supposed to travel, 
and there is besides no waste of material in any other 
direction. So far as the safety of a plate web is concerned, 
it may be readily ensured by making it strong and stiff 
enough to resist the shearing strain. If it be able to resist 
this, it will also be strong enough to bear those in any other 
direction. Itis the uncertainty respecting the exact manner 
and direction in which the strains are conveyed along a 
plate web, that constitutes one of the distinguishing charae- 
teristics between that type of girder and the lattice. In 
the latter, whether the bars be inclined at the natural angle 
or not, the strains have no alternative but to follow the 
route marked out for them, and therefore the metal can be 
proportioned toa much greater nicety than in the plate 
web. Lecture III. is directed to the subject of plate girders, 
and the effect of cellular upper flanges upon the stiffness of 
the boom is examined into. Mr. Hodgkinson’s opinion was 
that the best preventive against “buckling” was to be 
found in thick plates, and it is now well known that 
the cellular flanges employed in the Menai Bridge might 
have been altogether dispensed with. “Buckling” was the 
béte noire of the first designers of iron girders, and fearful 
of falling into one extreme, they ran into the other. 
Incidit in Scyllam cupiens vitare Charybdem. Some excuse 
is doubtless to be found in the fact that some of the sections 
of iron at present in use wherever resistance to a com- 
pressive strain is required, were either not known or their 
value but little understood. At page 58, the manner of 
designing the flanges by a diagram of moments is that 
usually employed by the French engineers, and was used 
in the calculation of the flange plates for the girders of the 
bridge over La Place de Europe. The formule for finding 
the points where the central section may be diminished, 
and the flange plates “dropped,” are so simple that there is 
no absolute need of having recourse to the diagram of 
moments, which, although an elegant, is also a more com- 
plicated method. It should be borne in mind by the 
—— engineer, that mathematical calculation should not 

altogether superseded by graphic and geometrical 
methods. Time and accuracy are the two items to be kept 
in view in employing any particular method of calculation, 
neither of which should be inconsiderately sacrificed to the 
other. It is obviously absurd to use a laborious graphic 
delineation, involving a large number of lines and curves, 
in a case where a simple arithmetical or mathematical calcu- 
lation will suffice. It is simply taking trouble for trouble’s 
sake, Similarly, on the other hand, to employ an arduous 





complicated mathematical investigation for the purpose of 
getting at a result which can be obtained by a comparatively 
simple geometrical analysis, is going into the other extreme. 
As we pointed out in our articles on “ Elementary Construc- 
tion,” each method has its own advantages, but neither 
should travel out of its own sphere. Our author sums up, 
on the whole, at the conclusion of the lecture, in favour 
of the lattice or open web girder, and points out what is 
especially worthy of notice, that the common opinion re- 
specting the inferiority of the lattice girder regarding rigidity, 
as compared with the plate, is erroneous—a conclusion in 
which we entirely concur. The erroneous supposition has 
arisen in consequence of the many very badly and un- 
scientifically designed webs of lattice girders that exist; 
but, when correctly and scientifically constructed, a lattice 
girder will prove as stiff as a plate or solid sided one. 

One of the most interesting sections of Mr. Unwin’s 
volume is to be found in the lecture on “ Braced Girders,” 
where a description is given of the different types con- 
stituting the discontinuous web system. It would, perhaps, 
have been more judicious to omit mention of the Crumlin 
Viaduct, for on whatever principle it might originally have 
been designed, it retainslittle or nothing of it sinceits altera- 
tion, and what might be termed its partial reconstruction. 
Its complete failure as a Warren girder is not, however, of 
much consequence, as that type of construction is fast be- 
coming obsolete, and is not suitable for any but very 
moderate spans, although the Newark dyke bridge may 
be quoted as evidence to the contrary. In fact, its dis- 
continuity is just as much in one extreme, as the continuity 
of a plate web is in the other. Our author is not quite 
correct at page 73 when he observes, “In addition, 
the less the dimensions of the individual struts and ties, 
the greater will be the proportionate waste of material 
towards the centre of the girder where the shearing force 
vanishes; for, in general, they cannot practically be re- 
duced below certain fixed dimensions.” In the first place, 
with a movable load the shearing strain does not vanish 


at the centre, but has a maximum value of bl supposing 


W to equal the weight per unit of length of the moving 
load, multiplied by the span of the girder, Again, some 
of the diagonal bars may be omitted at and near the 
centre, which would prevent the anticipated waste. We 
have designed girders for carrying a uniformly distributed 
load, such as supporting the tank over a boiler-house, in 
which the centre bars were altogether wanting, and there 
was really no web for a few feet at each side of the centre 
of the girder. The opinion of Mr. Unwin respecting the 
Charing Cross bridge is not founded on such good grounds 
as most of his observations, and we do not endorse his 
remark, that it is an example of the “most perfect type” 
of a lattice girder. Quite the contrary. If it were 
not that there happens to be one _ intersection 
of the diagonal bars of the web, it could not be 
even called a “lattice” girder. The Boyne Viaduct is 
probably the “ most perfect type” of the lattice principle, 
and the Blackfriars railway bridge has far better claims to 
this distinction than its neighbour situated higher up the 
stream, although the bars are inclined at the “ Warren ” 
angle of 60 deg., instead of the “ lattice” of 45 deg. The 
merit of the bowstring girder lies principally in the appli- 
cation of it to a large span, when the extra trouble and 
expense of workmanship is compensated by other advan- 
tages. It is an expensive type for small spans. A fine 
example is to be seen over the junction at the Borough- 
road, when, in consequence of the different angles at which 
the abutments are placed to correspond with the direction 
of the streets, the two girders are of unequal spans, One is 
136ft., and the other 180ft. in span. All that can be said 
of cantilever bridges is, that they are as yet untried, and it 
is questionable whether the cost of making the cantilever 
portions and retaining them in their places, will not come 
to quite as much, and perhaps more, don the usual system. 
Of the graphic methods described in Lecture VI., for 
ascertaining the stresses on roofs, we give the preference to 
that in which the resulting strains are actually worked out 
upon a skeleton diagram of the structure. The process is a 
great deal more satisfactory, especially to the beginner, 
and if it be carefully and accurately performed 
the errors that may accumulate are too trifling 
to deserve notice. Mathematical analysis offers a ready 
means of checking the strains obtained at certain points, 
although not of estimating them all individually, so that b 

due precaution no serious error need ever a incurred. 
The student cannot find a better little book on this subject 
than that written by Mr. Shields; and if he wishes to 
study the whole question thoroughly, he should read up 
and work out in detail, “The Theory of Strains,” by Mr. 
B. Stoney. If Example II. is intended as a practical 
example, the angle of the bars should have been made 
45 deg. instead of 48 deg., as the former is the recognised 
bevel for all workmen. Without for a moment impugning 
the validity of the method, used by the author for calcu- 
lating the strains upon the various parts of the girder in 
this example, which is taken from Mr. Latham’s well- 
known volume, to say the least it is rather complicated and 
over confusing. Thesame may besaid of the calculation of the 
strains upon a bowstring girder. Considering how extremely 
accurate the author is in the methods he describes for 
ascertaining the stresses upon the examples he selects, we 
are somewhat surprised to find the following instructions 
relating to the strains upon the bars of a bowstring girder : 
“The angles of inclination of the bars may be measured 
off a drawing, and the stress obtained by multiplying 
the shear on the bar by the cosecant of the corre- 
sponding angle.” In other words, the conversion of 
the vertical into the diagonal strain will depend upon the 
accuracy with which the protractor may be applied to the 
diagram of the girder, to say nothing of the labour of 
drawing lines tangential to the different parts of the curved 
flange. It would scarcely be safe to calculate strains from 
angles measured off a drawing. If the angles be indispen- 
sable, they should be calculated trigonometrically, for 
which the design offers sufficient data in span, depth, and 
radius of . Some of the graphic methods given by 
Mr. Unwin are not merely of great utility in determining 





JULY 23, 1869. 


57 





THE ENGINEER 








at a glance the amount of stress upon a girder, but are 
also possessed of a good deal .of elegance in their construc- 
tion and demonstration. 

It could not be expected ‘that in a short course of 
lectures so vast and important a subject as that of iron 
bridges and roofs could be treated in extenso, but the 
author has succeeded in bringing out a volume, which will 
be a useful guide to all who are desirous of becoming 
acquainted with a branch of engineering that is becoming 
more and more important every day. Where necessary, 
numerous cuts are introduced in the body of the work, 
which materially facilitate the study and comprehension of 
the text. The volume is also illustrated by several plates 
well executed, on tinted paper, and in point of type and 
other collateral features it fully sustains the reputation of 
the publishers. 





THE COMBUSTION OF GUNPOWDER. 


THE questions, What are the combustion products of 
powder ? and are these constant for all pressures under 
which the powder may be exploded !—have been investi- 
ted by two observers, who arrived at somewhat dis- 
cordant conclusions. Craig maintained that with varying 
pressures varied products were formed. Von Karolyi, on 
the other hand, believed the composition of the solid 
residue to be but slightly dependent on the manner of the 
explosion. The subject has recently been reconsidered in 
Germany by Federow, a lieutenant of artillery, the results 
of whose experiments confirm the view held by Craig. 

He prepared the residue by firing powder in a pistol at- 
tached to a glass tube 4ft. in length, and likewise using 
a brass cannon, a 9-pounder, each charge of which amounted 
to 3 lb: of Russian powder. The powder and the charcoal 
it contained had the following percentage composition :— 
Charcoal of Gunpowder. 
Carbon .. of o- 72° 
Hydrogen .2 «. 2" 
Oxygen - - on 

Ash oo ec ef «. 2° 
100:000 100°0 

The residue, after explosion, was dissolved in water and 
separated from the charcoal and sulphur by filtration ; the 
filtrate was digested for several days with carbonate of 
cadmium and repeatedly shaken. From the amount of sul- 
phide of cadmium formed, the quantity of — of 
potassium in the specimen was calculated. Of the other 
potash salts the hyposulphite was determined by precipi- 
tation with nitrate of silver—the sulpho-cyanide by Bun- 
sen’s colour test, the carbonate by precipitation with 
chloride of manganese, and ignition in the form of Mn ,O,, 
and the unchanged nitrate from the loss. 

Below are the names of a number of analyses made on 
this principle : . 

Percentage Composition of Dried Residue. __ 


Gunpowder. 
Baltpetre* v. .. T4175 2s oe os 
Charcoal 15 se 14°835 .. oe o 
Sulphur eo ve 989 oe oo 
Water oc .. 3-11 oo ee 


to 
tere 
ou 


oe od 











Blank charge of Blank charge |Cannon charge 
075 gramme. of 15 grammes!) 3 Ib. 
-|—— 

Sulphate potash ., .. | 48°25 47°61 40°33 43°28 15°00 15°15 
Carbonate potash .. .. | 23°44 2413 30°96 319 | 870 362 
Hyposulphite potash .. | 16°53 17°03 | 19°32 «17°74 | 828 744 
Nitrate potash... .. .. | 5°81 566! 279 173) — _ 
Sulphide potassium.. ..'| 0°97 O54 | 249 1°67 | 88°18 39°55 
Sulphocyanide potassi 0°54 064) 056 056 | 033 0:33 
Bulphur .. .. of os tes} 449 | 3°05 0-22; 009 0°09 
Charcoal .. «. .. «| 408 od, ie ti 29 | — 1°02 
Sand, oxide copper, &c... = —-|— = 082 0-22 
Carbonate ammonia... Traces, | Traces | tie ate 








These numbers unquestionably show that by increasing 
the charge the decomposition of the powder becomes the 
more complete. The greater the pressure during explosion 
the less the amount of unchanged gunpowder found 
in the residue, and the richer the latter is in sulphide of 
potassium and carbonate of potash, while its proportion 
of sulphate of potash is in like manner diminished. With 
increased pressure the yield of hyposulphite likewise falls. 

Whatever prolongs the combustion operates like an in- 
crease of pressure. Such a condition can be brought about 
by mixing the powder with some fatty substance. A blank 
charge of 1°5 grammes of a mixture of 100 parts meal 
powder and 0°5 of stearic acid left a residue composed of 
sulphate of potash, 31°57; hyposulphite, 22°25; carbonate, 
39°09; sulphide, 2°01; sulphocyanide, 0°74; charcoal, 4°02; 
sulphur, 0°32. The amount of hyposulphite had, therefore, 
increased, and that of sulphate decreased. 

In an experiment with the cannon 100 parts of anhydrous 
gunpowder left 49°61 per cent. of solid residue; whence it 
may be calculated that one gramme of material yielded in 
this case 0°039 grammes of aqueous vapour, and 258°7 cub. 
cent. of gases, made up of 82°6 cub. cent. of nitrogen, 162°1 cub. 
cent. of carbonic acid, and 14°0 cub.cent. of sulphurous acid 
and oxygen. Almost all the carbon, therefore, is converted 
into carbonic acid, and by combustion under pressure the 
temperature will be highér than in cases where small quan- 
tities are exploded under ordinary conditions. 

Federow considers his experiments demand another in- 
terpretation of the phenomena attending the firing of gun- 
powder than those proposed by Bunsen and Schischkoff, and 


proposes the following scheme as the more correct one :— 
en powder is fired several successive reactions 
take place. The sulphur ignites, forming sulphate of 


potash. The excess of oxygen converts a part of the 
charcoal into carbonic acid, which escapes with the 
nitrogen, whilst the remaining carbon reduces the sulphate 
to carbonate, hyposulphite and carbonic acid (or carbonic 
oxide), 

I. KNO, + 8 + C= KSO, + N + CO,. 

II. 2K80, + 2C = KS,0, + KOO, + CO,. 
If the powder. does not contain the sulphur required by 
the normal composition (KNO, + 8 + 3C), as is the 
case with the Russian gunpowder, and that used by Bunsen 
and Schischkoff, there is produced in Reaction I. carbonate, 
in addition to sulphate. During explosions in open tubes 
Reactions I. and II. only occur. If the combustion take 


place under pressure, however, the excess of carbon 
produces a further effect by causing reduction : 

Ill. 2KS,0, + 3C = 300, + 2KS + 28; 
and the sulphur thus set free can act on the carbonate 
i i i. The hyposulphite, moreover, it is known, 


in Reaction 








cannot withstand a high temperature, and the sulphur 
will affect the carbonate according to the following 
equation : 

IV. 4KCO, + 45= KSO, + 3KS + 4C0,,. 

And here, again, by secondary reactions, sulphocyanide 
is produced, 

These views Federow confirmed by experiment. It fol- 
lows from the composition of the powder employed, that 
according to Equation I, 100 parts of material will at the 
first instant produce 67°9 parts of residue, consisting of 
54:4 of sulphate, 8°1 of carbonate, and 5°4 of charcoal, or in 
percentages, 80 sulphate, 12 carbonate, and 8 charcoal. 
But in the fifth experiment quoted, 15 per cent. of sulphate 
were found, and 65 per cent. of this salt had therefore 
been decomposed. Now from Equation II, 

2 KSO, : KCO, :: 174 : 69, 
65 parts of sulphate, therefore, correspond. with 25°8 ofcar- 
bonate. Consequently the total amount of carbonate 
should be 25°8 + 12°0 = 37°8, and the direct result of the 
experiment gave the number 37:0. In like manner are the 
other analyses of the powder residues capable of explana- 
tion. 








THE COAL SYSTEM OF THE ROCKY 
MOUNTAINS. 

Now that the Pacific Railroad is an accomplished fact, the next 
question which comes up is: On what shall tae road live? 
Running as it does over a vast extent of country which is unable 
to supply fuel of any kind, it becomes a serious inquiry how the 
engines should be fed. California will supply the cars with 
freight and passengers, but she will not be able to fill the tenders 
with coal. The Rocky Mountains might for a few years supply a 
sufficient amount of wood, but if this is to be depended upon the 
supply trains themselves would alone tax the capacity of the 
road, Nor must Eastern coal-beds be depended on for the requisite 
fuel, for in this case the fuel would consume the profits of the 
road, It can thus be seen how important is the knowledge of the 
coal-beds of the Rocky Mountains, about which much has been 
written, but concerning which definite information has always 
been wanting. 

Dr. F. V. Hayden, formerly a Professor in the University of 
Pennsylvania, is the United States geologist for Wyoming and 
Colorado territories. He spent last summer exploring the country 
between Omaha and Utah, and will continue his explorations in 
Colorado and New Mexico the coming summer. For many years 
past he has been exploring the plains of the Missouri, Judith, 


Yellowstone, and Nebraska rivers, the Bad Lands, the Black Hills, | 


and the Parks, and he may, therefore, safely be pronounced the 
first living geologist in this particular department. He certainly 
is better authority just now than any body else for questions of 
geology connected with the maintenance of the Pacific Railroad 
in its course through the Rocky Mountains. 

From his notes published in the Bulletin of the American 
Philosophical Society (read at its meeting, Feb. 19) it appears that 
he found better coal than has generally been supposed to exist in 
that region. Leaving Fort Sanders on the Ist of September, he 
passed over beds of the cretaceous period of thirty miles, until he 
reached Cooper’s Creek. In this region are several outcroppings 
of coal. The mines may be easily worked, and the coal is of 
excellent quality, although, like most of the brown coal of the 
West, it crumbles when exposed to the air. About two miles 
north of Cooper’s Creek station, on the west bank of the creek, an 
excellent coal bed 9ft. thick has been opened. The coal is 
pure and burns well, but is rather light. The bed may not ex- 
tend over a very large area, but will probably yield a large amount 
of fuel before it is exhausted. A marked development of the coal 
beds exist at Carbon station, eighty miles west of Laramie station. 
His notes continue : 

“The mines are about 300 yards from the railroad ; a side track 
has been laid to them. More than 1000 tons of coal have already 
been taken out, and the Union Pacific Railroad Company are ready 
to contract for any amount that can be supplied. The coal at 
Carbon is of the best quality of tertiary splint, very compact and 
pure. It is not so hard as anthracite, but the miners informed me 
that it was more difficult to work than the bituminous coals of 
Pennsylvania. It is used to a great extent on the locomotives, 
and the engineers speak in high terms of it. BeforereachingCrestén, 
about thirteen miles west of Separation, the tertiary beds lie nearly 
horizontal, and all the surrounding country presents more the 
appearance of a plain. At that station the Union Pacific Railroad 
Company have a well 100ft. or more deep, at a depth of 83ft., in 
which was struck an 8ft. coal bed, with 4ft. of excellent coal and 
4ft. of coaly shale. The coal was of about the same quality as 
that near Separation, probably from the same bed. If so, coal at 
a depth of about 80ft. must underlie an area of at least 100 square 
miles. In this well beds of blueish arenaceous clay were passed 
through first, then black clay with carbonaceous matter throughout. 
Just over the coal was fine blueish indurated clay with very distinct 
impressions of leaves, among which the most abundant were 
Populus and Platanus. The railroad cuts and the valleys them- 
selves show very distinctly the character of the intermediate softer 
beds. From Creston to Bitter Creek station, a distance of forty-five 
miles, the beds are mostly fresh water, and hold a nearly hori- 
zontal position. After leaving Bitter Creek station the hills 
approach nearer to the road and show the characteristic features 
of the marine tertiary again. Seams of coal appear in many 
places, while yellow arenaceous marls, light gray sand with in- 
durated clay beds, and more or less thick layers of sandstone 
occur. The dip varies from 3deg. to 6deg. east, or nearly east. 
Indeed, the indications of coal are evident all along the western 
part of the road, either showing themselves by the outcroppings, 
or being evident to the geologist from the conformation of the over- 
lying strata. At Rock Spring, along Bear River, and in the region 
of Echo River, these indications manifest themselves. A bed of 
coaly clay has been found in the mountains near Salt Lake City, 
and five or six beds, some of them 15ft. thick, have been re- 
ported in the valley of Silver Creek. The Union Pacific Railroad 
Company have placed their coal interests in charge of Mr. Thomas 
Wardell, an old English miner, who is constantly employed in pro- 

pecting and opening mines the whole length of the road. At 

Carbon he has erected six pretty cottages, as residences for the 
miners, and a number more are in process of building. At Separa- 
tion and Point of Rocks other villages will be built. All the 
apparatus for permanent and extended mining operations are being 
gradually introduced. Nearly all the wood now along the line of 
the has tobe transported from ten to forty miles, and in two 
years from the present time most of it within a reasonable distance 
of the road will have been consumed, The future success of this 
great thoroughfare is therefore wholly dependent on the supply of 
mineral fuel, and its importance cannot “ too highly estimated. 
Mr. J. P. Carton, an assistant on the survey, made an analysis of 
a fair specimen of the coal from the Carbon mines, with the 
following result: Moisture at 100deg. Cent. 11°60 ; volatile com- 
bustible matter, 27°68; fixed carbon, 51°67 ; ash, 6°17; sulphur, 
2°88; colour of ash, light gray ; specific gravity, 1°37; weigh, per 
cubic yard, 2212 pounds.—J. Y. 7'ribune. 











WE understand that Mr. T. P. Jones, of Dudley, has just com- 
pleted for the New Brighton landing-stage a mooring chain which 
stood a strain of upwards of ninety-nine tons. We believe the 
iron of which the chain was made was from the works of the New 
British Iron Company of Birmi 
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ASMOKE CONSUMER has been put into ee inWolverhampton 
greatly to the satisfaction of not a few of the burgesses. For some 
time past no stack in that town has been a greater cause of com- 
plaint than that connected with the flour mill of Messrs, Norton 
and Son. There, where some 300 sacks of wheat are ground weekly, 
the stones are moved by two of Fairbairn’s 60-horse engines, which 
are supplied with steam by three boilers of 40-horse power each, 
that drive the millstones at the rate of 130 revolutions a minute, 
the forty-ton fly-wheel going at the rate of twenty-four revolu- 
tions. As may be imagined, the smoke under such circum- 
stances from three boilers is no joke when wunconsumed, 
especially as the flour mill is in the centre of a thickly populated 
locality. The mischief is now, however, at an end ; and excepting 
when the fires are being started in the morning, there is nothing 
that can be reasonably complained of. The cause of objection has 
been removed by the application of hollow bars, open at each end, 
connecting themselves with a hollow bridge. The inventor is the 
engineer of the works, who is also the chief partner in the concern 
of John Hill and Sons, agricultural and mechanical engineers, of 
the Albion Works, Horsleyfields, Wolverhampton. This firm have 
— the invention to their own boilers, where its success is 
almost as patent as at Messrs. Norton’s mill. In each case there 
is a considerable saving of fuel, probably from 15 to 20 per cent. 
The first cost of the bars is said to be not much more. than that of 
solid iron. The apparatus applied to the four boilers of the flour 
mill—for this number are necessary to keep three in constant work 
—has cost the firm about £100, which is at the rate of about 
12s. 6d. per superficial foot of grating surface. 

THE BounpDary or SoutH AvsTRALIA.—Last year Mr. Charles 
Todd, the superintendent of telegraphs of South Australia, and 
Mr. G. R. Smalley, the Government astronomer for New South 
Wales, were instructed by the respective colonial Governments to 
determine the common boundary of the two colonies. It was fixed 
by imperial legislation to be the 141st meridian of east longitude, 
and the observers now declare that they have fixed it by astrono- 
mical observations. They further declare that, starting from the 
north bank of the river Murray, the said meridian line is about 
two miles nineteen chains east of the prolongation of the present 
boundary line between Victoria and South Australia (the north 
end of which is marked by a pile of stones twelve feet high on the 
south bank of the river Murray), and that its position is perma- 
nently indicated by a substantial brick pyramid built on the scarp 
forming the limit of the Murray floods, measuring 5ft. Gin. square 
at the base, and 13ft. Gin. high, having the words ‘* Province 
Boundary” on the north and south faces, ““N.S.W., G. R. 
Smalley,” on the east face, and **S.A., Charles Todd,” on the 
west face; the said mark being situated about seventy yards from 
the nearest point of the present line of telegraph, and north of the 
same; the bend of the river Murray immediately to the east of 
Slaney’s Island being nearly three and a-half miles distant on an 
astronomical bearing of about 53 deg. west of south, Mount Han- 
cock bearing about 16} deg. east of south. 

THE New Bayonet.—The proposed new bayonet of the British 
infantry is the same as that supplied to the Insh constabulary. It 
is a saw-sword bayonet ; that is to say, it has a sword edge and a 
saw back, while the point is as effective as that of an ordinary 
bayonet. It is of the same length as the present weapon, but the 
Martini-Henry rifle itself is 3jin. shorter than the Snider-Enfield, 
and the total length of the arm as a pike is, therefore, reduced by 
so much. The committee, in recommending this saw-sword 
bayonet, appear to have had in view the fact that bayonets will 
henceforth be less frequently used than in former times as weapons 
of offence and defence ; they desired, therefore, to substitute an 
instrument of more general utility. The efficiency of the weapon 
as a sword, as a saw, and as a bayonet, was carefully tested. With 
the sword edge a sheep was cut up into joints; and with the saw 
back the shinbone of an ox, a Norway spar, 2jin. in diameter, 
another of 3}in., and a 3-in. balk of very tough dry elm were 
sawn through. The weapon, fixed to the rifle, was alse thrust 
through a dead sheep with its wool on and wrapped in a great coat ; 
and the security of the attachment of the weapon to the rifle was 
tested by twisting it about inside the sheep, and by driving it six 
inches through a one-inch door, and allowing it to swing while 
sticking in the wood. Thus the soldier will have a tool as well as 
an effective military weapon, and.one with which he can clear away 
wood, cut materials for fascines and gabions, or he can use it if 
he likes as a knife for cutting up his rations. Among the other re- 
commendations contained in a supplementary report of the Breech- 
loading Committee is one to the etfect that muzzle stoppers should 
be reintroduced in order to preserve the barrels from rain and 
dust, and thus to avoid the necessity for too frequent cleaning. In 
the absence of muzzle stoppers, the men have been in the habit of 
using improvised stoppers of rag or cork, a practice attended with 
even greater danger than the use of recognised muzzle stoppers. 
The stopper proposed is of a construction designed by Major 
Bolton, and as it servesalso as asight protector, it can scarcely fail 
to be seen should the soldier inadvertently raise his rifle to fire 
without removing it. The body of the stopper will be steeped in 
an anti-corrosive composition ; and it is to be hoped that all 
necessity for continual cleaning will henceforth be avoided, a 
practice which really injures arms far more than any reasonable 
amount of firing. But as the arms must undergo some cleaning, 
it is proposed to adopt also an ebonite muzzle protector, somewhat 
similar in pattern to that used by many of the volunteers, which 
will prevent the contact of the cleaning rod with the rifling. The 
question of powder has been settled by the adoption of some 
special Waltham Abbey powder, which is less influenced by damp 
and less reliable to injury by carriage than the present service 
powder. It shoots rather better than the Curtis and Harvey's 
powder used during the experiments, and is considerably cheaper. 
The slings on the new rifle are to be fixed at three places, one at 
the top band, another in front of the trigger-guard, and o third 
near the toe of the butt. The two upper attachments will usually 
be employed, but the sling may for the convenience of the soldier 
on the march be lengthened and fixed to the third point. — Pall 
Mall Gazette. 

TERRIBLE COLLIERY EXPLOSION AT St. HELENS.—On Wednes- 
day forenoon, about eleven o'clock, an explosion of gas occurred 
in the Queen pit, of the Haydock (near St. Helens) collieries of 
Messrs. R. Evan’s and Co., whereby, as nearly as can be ascer- 
tained, between thirty and forty persons were killed, and about 
sixty others more or less injured. The news of the calamity 
spread rapidly, and asthe men who worked in the pit represented 
almost all the villages in the district, the most painful alarm 
was quickly aroused. The first reports were not, as is frequently 
the case, an exaggeration of the reality, and a sad scene of lamenta- 
tion was witnessed. Some of those concerned waited in terrible sus- 
pense at home for the list of the victims, while hundreds crowded 
the pit brow. Shortly after the explosion medical gentlemen 
were summoned with all haste from St. Helens. Before their 
arrival some of the colliers who had suffered from the after- 
damp had been got to the surface. They received immediate at- 
tention, and several of them soon recovered so far as to be able, 
with alittle assistance, togohome. Oftourse, to extricate the living, 
orthose supposed to be living, was the object that engrossed all 
attention, and it was pursued as rapidly as possible. As soon as 
information of the disaster was conveyed to the colliery office, Mr. 
Chadwick, the mining engineer, hastened to the pit and organised 
an exploring party, whom he accompanied down the shaft and to 
the locality of the explosion, about 100 yards from the pit’s eye, 
All precautions were taken for the safety of the volunteers. From 
the pit’s eye to the scene of the accident there were traces of the 
explosion, the force of which knocked down men working 100 yards 
off. There were between thirty and forty men working in the 
ylace where the gas fired, and all these are believed to have been 

illed. The effects of the fire-damp extended into several other 
workings, and was there productive of more cr less serious results. 
This pit has been rather unfortunate. {[t was only on December 
30th that twenty-six lives were lost by an ion here, 
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WATERS’ PATENT FEED-WATER HEATER. 


THIS apparatus, shown at the last con- 
cgensleay: of the President of the Institu- 
tion of Civil Engineers, may be thus 
ee a ——_ oe oe 
water; B, pipe for bringing water in e 
heater by the sprinkler, through which 
the water is forced in fine jets; D, pipe 
through which the exhaust steam enters; 
E, deflector, concave and circular shaped, 
for holding the steam for an instant in 
contact with the jets of water from the 
sprinkler; F, exhaust pipe through which 

e surplus steam escapes; G, glass 
gauge, showing the height of water in 
the heater; H, valve by which the engi- 
neer regulates the ome of water for the 
heater; I, feed pipe, conveying the 
heated water to the boiler pump; an air 
pipe, connected with the feed pipe 3 
arrests the flow of water to the boiler 
pump when reduced to the line N, 
thereby preventing oil, tallow, and all 
substances retained in the oily scum 
floating on the top of water from enter- 
ing the boiler; K, plug for inserting a 
pipe, if needed, for carrying off sediment, 
and drawing off the water in case of 
exposure to freezing; L, hand hole, for cleaning the heater; M, 
highest point of water line; N, lowest point to which the boiler 
pump can reduce the water; O, bolts by which the deflector is 
attached to the top of the heater; P, plug for overflow pipe, if 
required. The exhaust steam from the engine enters throuhghout 
pipe D, and comes in direct contact with the cold water from the 











sprinkler, heating it to the boiling point, 212 deg. A portion is 
condensed and forms a part of the supply of water required for the 
boiler, while the surplus steam passes off dry around the deflector 
and escapes through the pipe F. This heater is an American 
invention, and bears an excellent character in the States, We are 
not aware that it has yet been used in England. 
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NoTHING shows more clearly the need of improvement in per- 
manent way than the activity of inventors in this department, and 
it would seem that up to this time no one system has so thoroughly 
met the requirement of the case as to hold the first place, in the 
— of engineers, for long unchallenged. There are two chief 
classes of permanent way distinguished by the manner in which 
the rails are supported ; these are the chair system with transverse 
sleepers, in which the rails are supported at short intervals of dis- 
tance, and the system of continuous bearing in longitudinal 
sleepers. In the first of these the elasticity of the way is provided 
for by the bending of the rails as the rolling load passes over 
them, and in the second by the elasticity of the timber which 
carries the rails. The latter of these systems has an obvious ad- 
vantage in the uniformity and smoothness of its action, and, in 
consequence, has been for some time growing into favour with 
engineers for use in England, where timber is easily obtained and 
is reasonably durable. But in many foreign countries timber is 
not easily obtained, and is very perishable; hence it has been 
necessary to invent some very peculiar arrangement for iron per- 
manent way for use in such countries, and these naturally belong 
to the chair system. In this class of permanent way Mr. Griffin 
is an inventor of long standing, and his patents of 1859 and 1861 
rank high in usefulness for the situations for which they were in- 
tended. He now comes forward with an invention adapted for the 
home system of longitudinal sleepers, and as his arrangement 
— man. 8 of peculiarity, we offer to our readers a short 

escription of the invention in question. 

The general feature of the scheme will be seen by the diagrams. 
A single-headed rail with a deep vertical web or fin is carried on 
packing strips of oak, made to fit under the shoulders of the rail 
and sit upon the longitudinal sleeper ; the web of the rail fits into 
a longitudinal slot in the middle of the sleeper, and is keyed up by 
through bolts at intervals as shown. The keying up is managed 
thus :--Each bolt is made for half its length of one diameter, and 
for the other half of a different diameter ; these two sizes are 
connected by an inclined shoulder, and the bolt is bent so that its 
upper surface, when in place, is straight. When the raid is laid in 
its place the bolt is passed through and drawn up by its nuts till 
the inclined shoulder bears against the lower side of the hole in 
the rail, and thus forcibly draws down the rail upon the packings 
and the sleeper. The fixing together of the rails is managed by 
stepping the adjacent cords of the rails into a trough-shaped fish- 
plate (the slot is here widened to admit the fish-plate), and two of 
the trough-bolts are used as fish-bolts to form the connection. 

There are several points of great advantage in this arrangement, 
and these have been carefully pointed out in the description of 
the system which the inventor has issued. There is no doubt but 
this permanent way is simple and safe ; there are very few loose 
parts, and the rail is very securely held in its place; indeed, it 
would seem almost possible to disp altogether with the ad- 
dition of fish-plates. With the excellent wood-cutting machines 
which may now be everywhere obtained, the slot for the rail is a 
matter of the most trifling expense, ard the security afforded by 
the grip of the wood upon the deep fin of the rail is far 
more satisfactory than the system of spiking down the rails 
upon the sleepers which is ordinarily adopted. Also there 
is no reason to doubt the general accuracy of the comparison which 
the inventor has drawn up between the cost of his own system 
and that of some of the main lines in this country. We should, 
indeed, have been glad to see the comparison instituted with one 
or other of the continuous bearing system; but with the trans- 











| verse sleeper system, itis plain that the cost of chain, keys, 


trenails, and spikes, is all in favour of the new system, and their 
items do, in fact, represent the main difference between them in 
point of expense. There would doubtless also be a considerable 
saving in the first cost of the rails employed, for the new system 
admits of the use of lighter rails, and we do not think the in- 
ventor’s proportion of sixty pounds to eighty-four pounds at all 
extravagant. 

We do not, however, agree with the inventor in the estimated 
of maintenance of his permanent way. This he puts at one-half 
the cost of maintenance of existi ines. But inasmuch as the 
timber packings beneath the shoulders of the rail are temporaril 
compressed every time that a load passes over the rail, the rail wi 
spring out of contact with the through bolt just as often, and the 
perpetual repetition of such an action cannot fail to loosen the 
nuts of the bolt, and render a good deal of attendance highly 
necessary in the maintenance. Moreover there is also the per- 
manent compression of the oak strips to be provided for, which 
in the first place would be counteracted by drawing up the bolts, 
and ultimately by the introduction of these strips between the 
oak packings and the sleeper. All of this would fall upon the 
maintenance of the road, and would probably bring up the cost 
to that of existing lines. The oak packings are doubtless intro- 
duced to spread the bearing of the rail upon the sleeper, and 
diminish the compression of the soft sleeper wood ; this duty they 
will certainly perform, and it is difficult to see how to avoid the 
use of some such packings, which would, however, be a great 
object to attain, for they evidently cause both inconvenience and 
expense. The through bolts will perform their functions accu- 
rately if the holes be truly bored to receive them ; but this will 
require great care, for the holes for the two ends of the same bolt 
are not trul posite to one ther, and any error in boring 
the holes will allow the bolt to assume a different position from 
that shown on the di so that, for inst , the inclined 
shoulder of the bolt <— get turned upwards, and do no good in 
tightening down the rails; and the same would be more or less 
the case if the holes were bored too large or wore larger than 
they were originally bored. This arrangement of fastenings 
appears to us the weakest point of the system, and the inventor 
would do well to turn his attention to improving this matter of 
detail so as to avoid the use of fastenings which require such 
careful adjustment. The section of the rails is peculiar, and it is 
—— intended that the shoulders of the rail shall hold the 
oak packings firmly in their place; this, however, might be 
sufficiently secured without using such sharp angles as are shown 
in the diagrams ; these would be likely to strip in the rolling and 
add to the expense of manufacture. 

In concluding our remarks upon Mr. Griffin’s invention, we 
must bear witness to the neatness and compactness of the system 
he advocates. Everything is solid and secured, and the bolts and 
nuts are well out of the way of the wheels of the engines. For 
rapid and safe travelling this road is admirably designed, and the 
matters of detail to which we have referred bear rather on cost of 
maintenance than on the safety of travellers, We hope in due 
course to hear of its successful application. 
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1667. Josepn CocksHoot, jun., and Henry WEaTHERILL, Manchester, 
“Certain improvements in the construction of carriage axles and axle- 
boxes.”—3lst May, 1869. 

ay = Frep Lewis, Dublin, Ireland, “ Improvements in bottles or vessels 

rfumes, medicines, and = liquids, and in the stoppers of such 
Ielen or vessels.” —4th June, 1 

1844. Ropert McHarpy, Bainburgh, Midlothian, N.B., ‘An improved 
agricultural and garden implement.” —15th June, 1869. 

1861. James Kirk, SAMUEL oe ay a= and CEPHAS Frocoatt, Stock- 
port, Cheshire, ‘‘Im ti e hinery used for felting or 
planking the bodies ¢ of hats or ean "16th June, 1869. 

1889. FREDERICK FoRDER and JOHN Traves, Bilston- street, Wolverhamp- 
ton, Staffordshire, ‘‘ Impr in des.” —19th June, 1869. 
1929. *Joun TayLor, CRawsHAw Boorn, Ric: HARD IncHaM, James INGHAM, 
and James Snarpies, Crawshaw Booth, Lancashire, ‘‘ Improve- 
ments in carding engines, / which the doffer is divided into spaces 

such that the slivers are at will — of the same Bey ad and their 
width adjusted to produce rovings or sl 
cotton waste and similar substances. m_ 24th June, 1869. 
1941. Francors CHARLEs Lecouttre, Geneva, Switzerland, “‘ hella 
method of e barrels of musical boxes.” —26th June, 1869. 

ag MICHAEL KENNEDY, New York, U.S., “‘ Improvements ‘in short 
levers 

= — Howargp, “hedford, “Improvements in horse rakes.”—28th 


2024. "Wrasse Rosert Lake, South iton-buildi London, “ Im- 
ements in water meters.”—A communication from Messrs. Pratt, 
Whitne , and Co., Hartford, Connecticut, U.8.—5th July, 1869. 

669. Franz WINDRAUSEN, Brunswick, Germany, “Improvements appli- 
cable to freezing and ice-making machines. me bth March, 1869. 

677. Rota BanceRr, aaa teat Hertfordshire, “‘ Imp: its in 
shears and 

680. ABEL ehesn, Studley, Warwickshire, ‘‘An improved needle 
threader or instrument for threading needles.” —6th March, 1869. 

687. James ANGELO McELRoy, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in rotatory motive power Qeonnide, and m: easuring a apparatus. a 
695. Henry TyLor, Queen-street, Cheapside, London, “‘ Improvements in 
the construction of spring bottoms for bedsteads, ‘couches, and seats.” 

—8th March, 1869. . 

729. WILL1AM WALKER, Newton Heath, near M: 
in expansion slide valve gear for steam and other motive power engines.” 
—9th March, 1869. 

732. WALTER *WeELDon, Park Villa, West-hill, Poe. nediaeen, 
“Tm rin ends, in —— certain fro 
- d in 

















hest: “Ty +: 








facturing chlorine - means thereof, 
aa arrang ts for these purposes.” —10th March, 








te. 

743. Wns Weis, Ardwick, near Manchester, ‘‘ Improvements in 

tus for sani 

743. Gronce Gtowen,” Hancieagh road, Pimlicv, London, “ Imparting 
colours to hydre-carbonaceous fluids.”—A communication from Laslo 
Chandor, St. Petersburg, Russia. 

750. WittiaM EDwaRD NewTon, Chancery-lane, London, “Improvements 
in cases for holding cigars and other > aotision ”_A communication from 
Henry Belcher Wheatcroft, Samuel Bushnell, Guernsey, and Franklin 
Jackson Terrell, New York, U.S. 

754. Henry ORMSON, Chelsea, London, “ Improvements i in boilers for hot 
water apparatus and steam generating purposes.” 

755. JAMES MURDOCH ty York-road, Lambeth, Surrey, ‘“‘ Improve- 
ments in and tus for the manufacture of metallic 

moneys, coins, and medals.” — 11th March, 1869. 

769. CLINTON EpGcuMBE BroomaN, Fleet-street, London, “‘ Improvements 
in the process in the process of and paratus for the facture or 
recovery of salt from salt water or brine."—A communication from 
Barthelemy Antoine, Gutton, Nancy, France. 

770. Lav RENT LaBADIE, Bordeaux, France, “An improved magnetic 

to the compasses of iron ships.”—12th March, 











into a rotary motion.”—A communication from Charles Lowrey Sp 
Providence, Rhode Island, U.S. 

708. FERDINAND FLORAN VILLEPIGUE, Northumberland-street, Strand, 
London, ‘‘ Improvements in the construction of velocipedes 

711. James JonN SHEDLOCK, King’s-road, Camden Town, London, “Tm- 
provements in wet gas meters.” 

712. James Joun saeons, i Saou, Camden Town, London, ‘‘ Im- 


2? 


174 ,—_ Horatio HarFre.p, Royal Exchange-buildings, London, 
“Improvements in capstans and capstan windlasses, chain controllers 
and stoppers, and in chain shackles.” 

778. Evizapera Woo.cotr Sitape and Maxime.ia Stave, Wilton, near 
Salisbury, Wilts, ‘‘ An improved portable oven or cooking apparatus.” 

780. CHARLES VERO, Atherstone, Warwickshire, ‘‘Improvements in 

y for hardening and felting the bodies of hats and other 





Pow So 
717. Bristow paieest, Lincoln’s-inn, London, “I ti 
Seounentioenr-< ‘A communication from Jean Francois Cail, 


Paris. 
723. Ropert May Carratt and Dante. Miter, Alton, Southampton, 
PR a sey means for rendering walls and other er exposed s surfaces 





impervious to the action of water or we mong = and to Bp Be = 
from atmospheric and other wags influences causes.” —9th 
March, 1869. 
1. Basauey BRITTEN, Redhill, Surrey, “ its in the str 
tion of whips.” 
733, JULIUS bury, London, ‘“Improve- 


Sax, Great Rinses ctveat, Bs 
ments in the receiving instruments of ND 0 tclaguaghe Gaaguall ond 
bells.”—10th March, 1869. 
741. Jean BaprisTe a, Sn, Clerkenwell, London, 
“An improvement for preservation of yeast for manuring 


coverings “for the head.” 


782. WittiaM TuRNER CARPENTER, West Minster, Isle of Sheppy, Kent, 
** Improvements in aj a us used ~ the manufacture of gas.” 
784. JoHN ape’ pas , “Improvements in the 


construction of —h..—- ~- ovens ee kilns.”—i3th March, 1869. 

789. CuaRLes Denton ABEL, Southam -buildings, Chancery- -lane 
London, “‘ Improvements in healds and heald frames for weaving, and 
in the manufacture of the said healds. ”_-A communication from 
A Glattard, Boulevart de S' Z, ang le March, 1869. 

798. Wittam McADaM and StotsauxD § Scuuman, G 
N.B., “ Improvements in = pas bottles and other frangible articles.” 

804. Jaites Lee Norton. Sauvage-yard, Ludgate-hill, London, ‘‘Im- 

yvements in looms for weaving.” —16th peg 1869. 

818. James Henry Bennett, Leith, Midlothian, N. B., “‘ Improvements in 
steam engines and boilers.”—17th March, 1869. 

822. G Raprorp Maruer, We! Northamptonshire, 








745. Witt1am Hewry Capp, Ball’s Pond, Islington, London, “I 
lanterns.” 


ments in 
ee Oe eens my Chester, and Davip 


x, Dukinfield, for weld- 


—— and fanging platan and tubes used in Zed in the ao te eqpestten Sor wale 
other constructions.”—11th March, 1869. 

Edin - Midlothian, N. .B., — Henry oom, 

tobacco, and iL -- or apparatus employed therefor.”—12th 

_ 1. Se Lyrtriz, The Grove, Hammersmith, Middlesex, 


“Im im the means and apparatus cupieggt oe eating 

and ee me yy over! 

805. Wittiam Catt and CHARLES —— pgp Ipswich, ‘‘Improve- 
ments in the Ja -4 of a in connecting splinter bars 
to carriages.” — 





March, 1869. 
885. Epwarp pas IwgueriEtp, Grove-end-road, St. John’s-wood, 
London, “‘ Im; in steering apparatus worked by hydrostatic 
”—19th March 3 1869. 
Chel “ Improvem: Sed Merch in 


Gloucestershire 
for conveyance and and storage.'—-23rd 
917. Wiu1am Rozert Lake, South pton-buildi 
London, machine. ”— 





"—A —— 


ty <s 
ois Joseph Lontin and Eardley Louis Charles 
d’Ivernois, Paris.—25th March, 1869. 
929. Henry’ Hascuge, Watling-street, London, a oy vements in 
breech-| fire-arms. 


and Leon Lamblin, Li 
939. WittiaM. Rosert 


Comblain 
y-lane, 


”_A communication from 
Belgium. — 27th March, 1900. 











llingborough, 
= a in means or apparatus for cutting or giving form to 
w 
825. Jonw Henry Jounnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in fire-arms and ordnance, and cartridges to to be used therewith, 
which cartridges are also applicable to other fire-arms, to the exploding 
of destructive engines of warfare, and for use in mines.”—A communi- 
cation from Charles Louis Joseph Cousin, Paris.—18th March, 1869. 
8387. ~_ ~ WILLIAM bag J Atlas Ironworks, near Bristol, Gloucester- 
engines and carriages for rail- 





wa: 19th March, 1800. 

855. Jonw Kay, Gl: w, Lanarkshire, N.B., “ < “oe in the 
mouthpieces of wind instruments.” —20th March, 1869. 

889. Jonn BarracLoucH Fet, Spark Bridge, near Newton-in-Cartmel, 
Lancashire, ‘‘ Improvements ye or ap) le to locomotive engines, 
carriages, and permanent be pe more particularly for railways 
having steep inclines, but which may be used upon railways of aes 

its.” —24th March, 1869. 

. JONATHAN ROBERT BAILLIE, Rochefort-villas, Hoe-street, Waltham- 
stow, “Improvements in wagons for coal, ballast, and other 
like goods and materials.”—25th March, 1869. 

954. ANDREW Barciay, Kilmarnock, Ayrshire, 
boilers or rs.” —30th March, 1869. 

994. Writ1aM ALLAN, Sunderland, Durham, “Improvements in marine 
steam ”"—lst April, 1869. 

1027. Wittiam Jones and Tuomas SHEFFIELD, Manchester, “ Improve- 


ments in boilers employed for —. ”—6th April, 1869. 
’ 


“Improvements in steam 


1070. Jonw Pattinson, Newcastle-u Northumberland ‘“ Im- 
provements in u' the cmenenieenl obtained in galva- 
nising iron.”—8th 1869. 





to be employed erefor.”—A communication from Ernest Bazin, Paris. 
—3rd May, 1869. 

1443. Bensamin Josern BARNARD MILL, South London, 
“‘Improvements in casting metals under pressure, and i in ap tus 
and appliances therefor.”—A communication from John Joseph Shete 
Smith, Somerville, and Jesse Albert Locke, Boston, Massachusetts, U.S. 
—lith May, 1869. 

1557. ZepuLoN Erastus Corrix, Newton Center, Massachusetts, U.S., 

- yy in stop-cocks or valves.”—20th May, 1869. 

1593. WittiamM MiTcHELL, Manchester, “‘Certain improvements in the 
method or process of grinding metallic articles, and in the mechanism 
connected therewith.” —24ti May, 1869. 

1804. Wittsam Epwarp Newron, Chancery- -lane, London, “‘ Improvements 
in submarine drilling ap tus.”"—A communication from Samuel 
—_ and William McFarland, Brooklyn, New York, U.8.—1l1th June, 


1080. _, Rosert Lake, South ton-buildings, London, “Im 
provements in blowing and pumping engines, parts ts of which imgrove- 
ments are applicable to other direct-acting steam engines.” A 
commmunication from Adam Scott Cameron, New York, U.5.—2lst 
June, 1869. 

1939. CHaRLEs CocHRaNe, The Ellowes, Upper Gornal, Staffordshire, 
“‘Improvements in the preparation of iron ores for smelting "—25th 
June, 1869. 

1948. Witt1am Henry Perkin, Sudbury, Middlesex, “‘ Improvements in 
the manufacture of colouring matter suitable for dyeing and printing.” 
—26th June, 1869. 

1964. Henry Yates, Rue Lafayette, St. Pierre les Calais, ‘‘ Improvements 
in means or apparatus applicable’ to bobbin net or twist lace machinery, 
or other machinery and operating in a similar manner.”—30th 
June, 1869. 

2004. WILLIAM ADoLPHUS BippeLt, Edward-street- -parade, Birmingham, 
and Jonn Reporave, Newhall-street, Birmingham, ‘* Improvements in 

the facture of or tal articles in glass alone, or in combina- 
a with other materials, and in the application thereof to various 
s.”—2nd July, 1869. 

2009. Perry Green Garpiner, New York, U.S., ‘Improvements in 
springs for railroad cars, buffers, and various other purposes.” —3rd 
July, 1869. 

2036. LeonarD Clayton, LAWRENCE CLayTon, and James Suit, Hunslet, 
near Leeds, Yorkshire, “ Improvements in the construction of taps or 
valves.”—6th Jul y, 1869. 

2048. Francis Trappes, Ely-place, London, “ Improvements in the con- 
struction of velocipedes.” ~ 7th July, 1869. 

2103. CLEVELAND Forbes Dunperpae, New York, U.S., “An improved 
apparatus for generating hydrogen gas, and for carburetting hydrogen 
gas or atmospheric air for illuminating and other purposes.”—12th 
July, 1869. 


} 














*,* Specifications will be forwarded A post from the Patent-office on 
receipt of the amount of price and pos . Sums exceeding 5s. must be 
remitted by Post-office Order, made B —. me at the Post-office, 5, Hi 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, Sou’ 
ampton- buildings, Chancery-lane, London. 





List of Specifications published during the Week ending 
17th July, 1869. 
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3784, 4d.; 3785, 4d.; 3786, 44.; 8788, 4d.; 3790, 10d.; 3863, 44.; 3917, 4a. 





All ms ha’ an interest in opening any one of such applications 
should leave partic in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen pa of ita 
date. 
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ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made are Abstracts prepared expressly for 
Tre ENGINEER, at the office of her he i Commissioners of Patenis. 





Class 1. -PRIME MOVEBS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


3940. A. Cc, Pruuiwer and I. C. Hirt, Oakfield Works, Newport, “ Motive 
power.”’—Dated 24th December, 1868. 

The inventors attain their object by mounting one of the wheels of their 
machine upon a stationary axle which is hollow, and has fluid admitted 
to its interior. A number of slots or ports are formed in the axle, which 
are made fluid-tight by the wheel fitting truly on to the axle, with the 
exception of certain passages formed in the wheel, which, as the wheel 
revolves, passes over the sluts or ports in the axle, and so allows the issue 
of the fluid. The inventors usually employ wheels having eight teeth, 
but with only every alternate tooth adapted to make a tight joint with 
the casing. In this arrangement there will be four passages in the wheel, 
one for each quadrant of the wheel; and the passages lead through the 
wheel into the spaces between the teeth.—Not proceeded with. 

3941. G. T. BousFietp, Brizton, “Steam valves."—A communication.— 
Dated 24th December, 1868. 

The first portion of the invention is designed to obviate the tendency of 
the water to prime or be drawn over with the escaping steam, and this is 
accomplished by the use of an auxiliary valve secured to the lower end of 
the primary valve or its stem, the auxiliary valve also serving the purpose, 
upon failure of the spring by ‘fracture or otherwise, of closing the lower 
end of the steam passage of the valve and entirely cutting off the flow of 
steam. In carrying out this part of the invention the inventor screws or 
otherwise secures to the lower end of the valve stem of the primary valve 
an auxiliary valve, and he also forms in the base of the steam chamber or 
passage of the valve an auxiliary valve scat disposed below the primary 
valve and valve seat or another valve, the two valves being so arranged 
with respect to each other and their seats that when the primary valve is 
controlled and operated as designed by the valve spring the auxiliary 
valve shall be and remain open, so as not to obstruct the action of the 
steam upon the primary and acting valve. The auxiliary vaive is designed 
to perform two offices :—First, to prevent a current of water being drawn 

 é onl with the escaping steam into the open air upon the sudden action 
the steam upon the primary valve ; and, secondly, to act asa stop safety 
valve in the event of the fracture or breaking of the spring of the valve. 
Should the spring which serves to depress the primary valve become 
broken or disabled, the upward pressure of the steam upon the lower and 
auxiliary v; alve will force such valve tightly up to its seat, and by this 
means prevent the escape and loss of steam, which would otherwise find 
free vent into the open air, and probably to fatal results. 


3963. J. Laurie and I. WuiTtaker, Chester, “‘ Screwing and tapping.”— 
Dated 30th December, 1868. 

mm consists in applying to any practical pee of ordinary bolt and nut 
g and ae machines, but preferably to a disc holding or attached 
chuck, a band or other mechanical contrivance acting as a brake 

which, by an adjusting screw or other means, causes the part to which it is 
applied to remain a id portion of the machine, while the thread 
is cut on the bolt or on the nut; but should any foreign substance or any 
other cause intervene to prevent the thread being cut, the resistance of 
the brake is overcome, and the part which had before been rigid revolves 
with the other movi of the machine. The action of cutting a 
thread thus ceases, or the machine continues in action without those parts 
to which the invention is applied and the same effect produced.—Not pro- 
ceeded with. 
3964. 8. a. LA Fox, I. Rerritt, and 8. Granoz, York, “‘ Cutting wood.” 
—Date hk December, 1 
This mtg ‘First, to constructing a machine for roughing or 
wood to be afterwards formed into bobbins or spools. This mac’ — rom 
sists of a suitable framework, on which is a LA. my headstock with a 
centre point, pin, or holder, and a slidable hi ock carrying a rotary 
hollow spindle, on which is mounted a cutter-box having three or more 
cutting tools, and another slidable headstock a spindle or pin 
capahts of sliding = a: — yw and having a centre point, pin, 
or holder thereon ; carrying a cam or tappet mounted 
on this framework, ok and set to operate upon the two s) — head- 
stocks at suitable times, the slidable spindle 
hold the block of wood to be operated w betwixt itself and a pin or 
holder of the stationary headstock, while the said cam also operates upon 
the headstock carrying the hollow a spindle and cutter-box, which 
— nar nd and reduces the block of wood to the proper size and form, 
to the setting of the cutters, the cam es to —- 
the ¢ cutter head and the slidable spindle, rs the block thus roughed is 
thereby released and another introduced to be roughed in like manner, 
80 on, 
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Class 2.—TRANSPORT., 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, é&e. 

3962. R. Hucues and T. Hucues, New Cross, “ Velocipedes.”—Dated 30th 

December, 1868. 7 
The front part of this velocipede consists of the wooden horse or seat 

for carrying the rider. This is placed over the front or steering-wheel, 
which has the usual guiding bridle rising from its axle aud passing 
upwards. It partly supports the horse, and is actuated by the hands of 
the rider, enabling him to turn the wheel, and with it himself and the 
horse, in any direction. The horse is partly supported by and attached to 
a pair of shafts, preferably metallic, which connect it with a pair of hind 
or trailing-wheels mounted upon an axle and supporting a seat within 
which one or more persons may sit. The distance between the front 
wheel and the horse and the hind-wheels with the seat may be increased 
or diminished according as the shafts are made long or short; and when 
not in use they may be detached from each other by removing the horse 
from the shafts.—-Not proceeded with. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. ‘ 

3923. H. 8S. THompson, New York, ** Carpets.” —Dated 23rd December, 1868. 
According to this invention, when weaving the above-named fabrics, 

after the warp threads have been raised to the surface in such order as 

trey are successively required to form part of the ornamental surface or 
design, they are woven for a short distance --one, two, three, or more 
picks—into the body of the fabric, and then withdrawn and cut off from 
the back of the fabric, the ends of such threads, when again required, 
being first woven into the body of the fabric, next raised on to the surface 
to form the pile or tigure, then again woven for one, two, three, or more 
picks into the fabric, and then withdrawn, and again cut off from the back 
of the fabric. A Brussels carpet or other terry or cut-pile figured fabric 
manufactured according to this invention will have as large a quantity of 
the more costly figure or ornamenting threads thrown on the surface 
throughout the entire length of the fabric as those heretofore manu- 
factured; but in place of such more expensive yarns extending and being 
hidden from view within the body of the fabric, between the points at 
which they appear upon the surface of the fabric, such yarns, in a fabric 
manufactured according to this invention, are only introduced into the 
fabric when and solong only as they ure required to form part of the terry 
or cut pile or other ornamental figured surface. According to the inven- 
tion a stuffing chain or additional warp threads are introduced to fill up 
and give substance to the fabric, and take the place of the more expensive 
figuring or ornamenting threads which have been withdrawn. 

960. G. SLaTER, Lainb’s-passage, “* Plaiting cloth.”—Dated 29th December, 

1868. 

This consists chiefly in the peculiar method in which a pair of rollers 
are caused to operate, in combination with a folding bar or plate, to feed 
forward the fabric and form the plaits or folds transversely in the same, 
and it also consists in the mechanism for giving the required motion to 
the various parts of the machine. The rollers are formed with suitable 
journals, which are fitted to turn in bearings in a vibrating or oscillating 
frame whose axis or centre of motion is the axis of the lower roller, or 
some point below the same. The two rollers are geared together, and the 
lower roller is connected by suitable gearing with the driving shaft. The 
shaft is provided with a crank which is connected by a rod to the 
vibrating frame, which is thus, by the rotation of the said driving shaft, 
caused to vibrate and give to the upper roller a reciprocating motion upon 
the lower roller, while the two rollers rotate on their axis. The folding 
plate is fixed in front of the vibrating frame with its edge resting upon 
the lower roller, and in such a position that as the frame moves towards 
the plate or bar a fold of the fabric is carried over its edge. This fold is 
then compressed between the two rollers, and the plait thereby formed is 
held between the rollers while the frame moves back and carries the 
fabric forward far enough to form another plait.—Not proceeded with. 
3968. J. H. Jonnson, Lincoln’s-inn-jlelds, ** Paper tubes.”—A communication, 

Dated 31st December, 1868. 

This consists in making and marking with the maker’s name or trade 
mark, or other letters, figures, or devices, by mechanical means, and in a 
continuous succession, the paper tubes employed in the spinning of wool 
or other fibrous substance. These tubes are also produced in duplicate 
simultaneously. The paper from which the tubes are manufactured is 
fed into the machine in the form of a continuous band or strip wound on 
a reel, and the duplicate mechanism is disposed in reverse directions, in 
order to admit of the strip being severed or cut into portions or sections 
of such shape as will form, when rolled or coiled, tapered tubes, with a 
minimum waste of material. The strip, previously cut to the requisite 
width and wound on a reel or roller, is first conducted between a pair of 
printing rollers or beneath a stamper, from which it receives the 
manufacturer's or other name, trade mark, or other device. The strip 
passes thence between a pair of feed-rollers having an intermittent motion 
for enabling the subsequent operation of cutting or severing to be per- 
formed. This operation consists in cutting or severing a length from the 
strip of the form of a parallelogram of equal sides by means of a recti- 
linear knife. Each parallelogram serves for the manufacture of two tubes, 
for which purpose it is divided by a second knife, called a guillotine, into 
two parts of the same size and of a trapezoidal contour, the shortest sides 
of which subsequently form the narrower ends of the tapered tubes, the 
non-parallel sides corresponding to the length of the tubes. In order to 
obtain the geometric development of the tube or truncated cone, it is 
necessary to cut in the form of two concentric arcs the two parallel sides 
of the trapezium, which is accomplished either by a pair of curved shears 
or by a cutting punch. 

8970, C. Monestier and J. Banc, Paris, “ Impermeable paper.”—Dated 

30th December, 1868. 

This consists, First, in manufacturing imitation collars, cuffs, shirt- 
fronts, petticoats, curtains, and other similar articles of vegetable parch- 
ment, or of paper or pasteboard that has partly undergone the process of 
conversion into vegetable parchment, and which is called impervious 
paper; and, Secondly, in the manufacture of lace paper and that kind of 
material usually composed of cotton, cloth, or other similar fabric, placed 
between two layers of paper, pasteboard, or paper pulp. The inventors 
have also discovered that by treating sized paper by the same process a 
slight layer of vegetable parchment is deposited on the surface of the 
paper, for, as the acid cannot penetrate the whole thickness, the effect 
of the treatment is limited tothe surface only. By this process, therefore, 
they obtain a paper only partially converted into vegetable parchment, a 
material less stiff, brittle, and transparent, but one which is perfectly 
waterproof, and can safely be washed in water with soap, alkalis, and 
other cleansing substances.— Not proceeded with, 


Class 4.—AGRICULTURE: 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. . 
3935. H. Ropinson, Lewisham, and J. Smiru, Carshalton, “ Millstones.”— 
Dated 24th December, 1868. 

This consists in dressing millstones so that the cracks or lines are made 
coarser or wider apart at or near the skirt or periphery of the stone than 
near the centre thereof. In order to carry out this invention the inventors 
place in or near the eye or centre of the stone a pivot supported by a 
flange, which may be screwed or otherwise fastened to the said stone 
during the operation of dressing. Upon the pivot a hollow casting having 
a curved slide affixed thereto is bolted or otherwise fastened, so that the 
casting and its curved slide can revolve on the pivot by reason of the bolt 
heads running in grooves cut in the flange above-mentioned, the nuts on 
the bolts being screwed tight when the casting and its slide are in a 
proper position for working, or the said grooves may be dispensed with 
and a check nut used in lieu thereof. 

3951. H. Yoratu, Cowbridge, “ Corn, hay, &c.”—Dated 28th December, 1868. 

The object is elevating corn, hay, and other crops into stacks. For this 
purpose the inventor erects a mast by the side of the stack and stays it 
suitably with ropes. Upon the mast there isa gaff with haul yards to 
raise and lower it. The gaff carries two pulleys, one,at its outer end and 
the other close up tothe mast. A rope passing over these pulleys descends 
to a third pulley at the foot of the mast, and after passing this pulley a 
horse is harnessed to the rope. The other end of the rope descends from 
the pulley at the outer end of the gaff, and is attached by a swivel to a 
fork resembling a hay fork, but much larger. This connection is made 
close up to the prongs of the fork and to the end of its long handle a line 
is attached which the workman holds in his hands; the fork having been 
stuck into a sheaf or handle of the crop, the horse is driven along a horse 
run, and so the fork with the handle upon it is lifted, the fork as it rises 
being held by means of the hand line in such a position as to retain the 
bundle upon it, and the hand line also serves to guide the fork. When 
the fork is raised sufficiently high the hand rope is released and the 
bundle dropped on to the stack. The mast is erect in a position inclining 
towards the stack, so that the weight of the bundle causes the gaff to 
swing over the stack, when by the hand line it isallowed todo so. The horse 
is backed to lower the fork, which is guided down by means of the line. 
3966. J. Hurcneson and A. Hutrcueson, Glasgow, ‘‘ Elevators.”—Dated 

80th December, 1868. 

This consists substantially in the construction and use of a fixed or 
stationary Pipe, hollow barrel, or cylinder pny * a smooth-surfaced, 

eep-threaded screw revolving within it, driven in the opposite direction 
to which the screw ascends at the necessarily sufficiently higher speed 





within it, so as to effect the screwing, raising, or elevating of water or 
other liquid or semi-liquid or fluid, granular or lumpy su ce, or a 
mixture of these, such as could easily pass into the lower end of the 
screw and pipe from this lower end and level to the top of the pipe, 
whether it be placed vertically or at an angle, the lower end being 
immersed in the particular substance to be raised and the upper end pro- 
vided with a slanting spout or other convenient or equivalent means of 
delivery, all against the gravitating power and tendency to run down the 
screw, owing to the angle of the thread allowing the fluid to ran down on 
all sides round to the lower level, and in contradistinction to the modes 
in use of having elevating screws with their axles lying at such an le 
that the rising incline or angle of the thread ly runs down to the 
horizon on the side rising out of the liquid or substance running in and 
down the screw by its gravitation and fluidity, and thereby raising up the 
screw at whatever speed the screw is turned, and rather assisted than 
obstructed by the revolving of the case or cylinder along with the screw. 
—Not proceeded with. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 


3939. W. H. Ripcway and F. W. WaLkER, Hanley, ‘‘ Bricks.”—Dated 24th 
December, 1868. 

This relates to a peculiar method of inlaying bricks, tiles, slabs, and 
other articles composed of ground clay, or what is commonly called ‘‘ dust.” 
The inventors use in addition to the ordinary plunger a loose plunger or 
plungers built up of two or more parts, and placed on the caiae of the 
dust in the mould, by which they are enabled to inlay and press up a tile 
or slab with the face upwards, by the usual stroke of. the fly press. The 
loose plungers are composed of two or more plates or sections perforated 
to any pattern, the inner plate fitting accurately into the outer one, and 
both being removed from the press every time a brick or tile is made. 
The loose plungers are made from one-eighth to about three-eighths of an 
inch thick, but their thickness will depend upon the depth of the inlaid 
portion and strength of plate required. In a pattern of elaborate character 
the loose plungers are divided into several sections, each of which is 
manipulated separately, und then adjusted together with the others in 
order to be placed on the dust in the mould. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, de. 

3946. C. GorDON, Goswell-road, “ Fire-arms.”—Dated 26th December, 1868. 

This consists in certain improved combinations and arrangements of 
mechanism iu the construction of breech-loading fire-arms in which cen- 
tral-fire ammunition is employed. The mechanism hereinafter described 
may be inserted in and carried by a shoe attached to the rear end of the 
barrel (a portion of which has been previously removed), or the “‘ shoe ” 
may be dispensed with and a portion of the rearend of the barrel removed 
for the admission of the hani The breech block or closer is hollow, 
and has two parallel vertical faces respectively coinciding with the rear 
end of the barrel and the face of the breech plate or tang. The breech 
block is attached to a longitudinal bar or spindle which is placed at the 
side of the breech chamber and mounted in suitable lugs or projections 
attached to or formed on the rear end of the barrel and the breech tang, 
and in which it is free to rotate when the breech block or closer is ele- 
vated or depressed. On the side opposite to the before mentioned bar or 
spindle (which may be termed the ‘hinge spindle”) is a circular bar 
mounted in suitable lugs or bearings attached to or formed on the breech 
block, and in which it is capable of rotating. This bar may be termed the 
“cocking bar,” and on the exterior thereof is formed a V-shaped groove, 
and also a longitudinal groove, connecting the arms of the latter for the 
reception of the stud or pin on the discharge block hereinafter mentioned. 
The cocking bar is actuated by means of a lever or projection attached 
thereto. In the interior of the breech block is placed the discharging and 
percussing mechanism.—Not proceeded with, 








Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


3933. W. R. Lake, Southampton-buildings, “ Carriage boat.”—A commu- 
nication.— Dated 24th December, 1868. 

The boat has a flat bottom, which is double as far as above the water 
line. Between the two bottoms, which are very slight or thin, and which 
are made of sheet metal or wood, is are a taick bed or layer of cork 
which renders the boat buoyant. In the fore part of the boat is arranged 
a driving shaft, which is supported upon the hull by two bearings, and 
which carries at its centre a crank. On the extremities of the said shaft 
outside the hull are placed two large wheels, which serve as driving 
wheels when the boat is on land. The shaft may alsu be provided with 
paddle wheels. A connecting rod is attached to the crank, the other end 
of the said connecting rod being jointed to a horizontal rod which rests 
on rails supported on small columns or standards. Small rollers attached 
to this rod at suitable distances apart permit the same to work without 
friction on the rails. Above these rollers, and through rings or eyes, are 
passed transverse bars which serve as handles, whereby the sailors sitting 
on seats provided for them can impart a reciprocating motion to the 
horizontal rod and thereby turn the driving shaft. 

3942. W. Enranarpt, Birmingham, * Watches.”—Dated 24th December, 
1868. 

This relates, First, to keyless watches, that is, to watches which are 
wound up by the rotation of an axis passing through the pendent of the 
watch. The inventor arranges the mechanism for winding up the 
watch by means of the axis, and also for setting the fingers of the watch, 
in the following manner :—The inner end of the axis carries a bevelled 
pinion which engages with a toothed wheel working in the manner here- 
inafter described on one of the plates of the watch. The toothed wheel 
engages with a second toothed wheel, and the second toothed wheel with 
a third toothed wheel, all in the same plane. The third toothed wheel 
aets directly on the spring barrel of the watch, and is provided with a 
click to prevent its return motion. The axis of the first-named toothed 
wheel is not fixed to the bottom plate, but is stationed in a slot nearly 
concentric with the circumference of the said bottom plate, and the axis 
is capable of a slight motion in the slot. A spring bearing against the 
axis presses it in the direction proper to make the first-named toothed 
wheel engage with the second-named toothed wheel. By turning the 
winding axis in the proper direction, the winding up of the watch is 
effected. When the winding axis is turned in a direction contrary to 
that proper to wind up the watch, the pressure of the teeth of the first 
of the second-named wheel causes the axis of the first wheel to recede in 
its slot and the teeth of the first-named wheel to escape over the teeth of 
the second-named wheel without injury to the winding mechanism. 

3948. J. P. Mitts, Middlesex, “ Musical instruments.”—Dated 28th Decem- 
ber, 1868. 

According to this improvement, when the string (whether wire or cat- 
gut) is wound up to the required pitch, the string being confined in the 
plate or wood and working in the groove of the flute in the rest pin or 
key, cannot return whatever the strain may be without withdrawing 
the pin at the end of the spring which, when withdrawn, allows the pin 
or key to turn either way as the pin or key in present use. The present 
pin or key, from its construction, begins to give or move from the 
moment it is wound up, there being no check.—Not proceeded with. 


3950. W. R. Lake, Southampton-buildings, ‘ Machinery for pegging boots, 
ce.” —A communication.—Dated 28th December, 1868. 

This consists in operating the driving bar by a rack and pinion, the 
rack being secured to the driving bar and the pinion (which is revolved 
by a crank), being provided with teeth on a portion only of its surface. 
The invention also consists in producing a positive motion of the feed 
lever by means of a cam, and it also consists in an improved device for 
adjusting the gauge to regulate the distance of the pegs from the edge of 
the sole. The invention furthermore consists in improved mechanism 
for feeding the peg wood forward into the peg tube at the required time, 
and in a peg tube of peculiar form, and peg holder to be referred to here- 
after. 

3958. F. N. Gisporne, West Strand, ‘‘ Sewing machines.”—Dated 29th 
December, 1868. 

The object is to improve the means for giving motion to sewing ma- 
chines. He employs a weight which, by special arrangements of 
gearing, gives motion to a toothed pinion taking into a toothed 
wheel fixed on the driving shaft of the machine, or, if desired, 
motion may be communicated to such driving shaft by means 
of pulleys and straps or bands. The weight is connected to a drum 
or pulley by means of a chain, cord, or band, which is wound upon 
such drum or — in any suitable manner, as will be readily opie 
stood. Upon the axis of this drum or pulley is fixed a broad internal 
toothed wheel, which is caused to rotate by the falling of the weight, and 
in so doing it gives motion to a toothed wheel carried by an arm mounted 
loosely upon the axis, and causes such arm to travel around the axis, 
This toothed wheel gives motion to a pinion also mounted loosely on the 
axis and fixed rigidly to another arm carrying another toothed wheel, 
which, in its rotation around the axis, also receives motion from the 
internal toothed wheel, but at an increased speed, and so on, there being 
as many pinions and arms toothed wheels mounted on the axis 
as may be required to obtain the desired speed, the last pinion being 
fixed to a toothed wheel giving motion to the drum or toothed wheel by 
which the dri axis of the machine is driven. In order to enable the 

surface 


speed to be as desired, the inventor employs a brush 





which is pressed up against the periphery of a wheel by means of a 
screw, so as to a ply such an amount of friction thereto as may be 
required to vague e speed.-~Not proceeded with. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3928. A. V. NewrTon, Chancery-lane, “Cod liver oil.”—A communication.— 

Dated 23rd December, 1868. 3 A 

This consists in the employment of carbonic acid gas either in a gaseous 
form or in the form of a carbonated water, in combination with oils and 
fatty substances, said combinations being either chemical or 
or both. In order to sweeten oils and fatty substances, the rancid 
material is worked over into a vessel ¢ with either carbonic acid 
gas or carbonated water, and the plan of preserving these substances is to 
seal them up in air-tight vessels charged with carbonic acid gas or 
carbonated water. In general it is preferred to have a pressure of the 
gas within the vessel, so as to ensure the contents against any possible 
entrance of the external air. In preserving milk it is preferred, first, to 
condense it by any known process used for this purpose, and then to 
charge the condensed mi!k with gas in a vessel completely air-tight. 

3930. W. H. Watien, West Holloway, ‘‘Copper and brass.”—Dated 24th 

December, 1868. 

The object is to enable the electro deposition of copper and brass upon 
iron and other substances to be made with less battery power, with 
greater economy, and more solidly and perfectly than has hitherto been 
done. _A solution for electro-depositing brass is made as follows :— 
Crystallised sulphate of zinc, one part by weight, and crystallised nitrate 
of copper, two parts, are dissolved in the smallest —— of water that 
is possible. Sufficient strong ammonia water is added to precipitate and 
then fully redissolve the oxides. Then the purple tint of this solution is 
completely removed by a standard solution of cyanide of potassium. 
The resulting solution should be left to stand for a day or two, and may 
then be worked with from one to three-battery cells, using heat if a brass 
anode be employed. It is, however, preferred to work this solution by 
either of the porous-cell arrangements hereinafter described, the hydrated 
oxides of copper and zine being from time to time supplied, and, if 
5 iuret of copper being added. Before adding the 
hydrated oxides it is advantageous to add as much of the cyanides of the 
metals as will dissolve in the menstruum. Ammonia water and a standar 
solution of cyanide of potassium should be added occasionally in this 
depositing liquid, in order to keep the salts of copper and zinc well in 
solution. The hydrated oxides of copper and zine are mixed and 
thoroughly incorporated in the proportion of two parts by weight of the 
hydrated oxide of copper to one part of the hydrated oxide of zine, before 
they are added to the solution. During working little or no hydrogen 
should be evolved from the article. 

3965. A. 8S. Cazauat, Paris, ‘ Steel.”—Dated 30th December, 1868. 

The inventur employs a peculiar construction of continuous rever- 
beratory furnace, which he urges with compressed hot air and super- 
heated steam, alone or combined together, escaping under the grate by a 
jet or jets. Through the vault of the reverberatory furnaces he makes 
openings, in which he places the pigs of iron to be melted boners 
their lower ends resting upon the hearth or floor of the furnace. In 
similar openings he also places cylinders or hollow cases containing the 
titaniferous or other mineral to be mixed with the cast iron. When the 
furnace is urged to the required heat, the pigs of cast iron run down and 
flow into the hearth, after which he augments the temperature of the 
bath of metal by jets of superheated steam or air, or both combined. The 
vessel containing the titaniferous mineral or other mixture becomes fused, 
and the several ores and metals mingle in fusion upon the hearth, from 
wheuce he draws off the fused steel into suitable moulds.—Not proceeded 
with. 

3971. G. Davies, Manchester, “Separating ores.”—Dated 80th December, 

1868. 

This relates to a patent dated April 4th, 1868 (No. 1146). The apparatus 
now comprises along horizontal hutch or cistern constructed of wood, 
bound with iron straps, and formed with asemi-cylindrical bottom. This 
hutch is divided into four jigging compartments by transverse ends and 
partitions, and there is also a similarly separated end compartment, to 
receive what passes over the last jigging compartment. A vertical parti- 
tion extends along the upper parts of the compartments, and on one side 
thereof there are a set of plungers or pistons to produce the jigging 
motion of the water, whilst a series of sieves are placed on the other side. 
On the tops of the partitions there are fixed a number of standards to 
carry a longitudinal revolving shaft, provided with fast and loose pulleys 
for a driving belt, and with eccentrics, which, by means of connecting- 
rods, actuate the plungers. The eccentrics are adjustable on their shaft, 
so that the stroke of each plung may be adjusted separately to suit the 
materials it acts upon. er 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3925. W. E. Gepcr, Wellington-street, “Electric bell.”—A communication.— 
Dated 23rd December, 1868. : 

This consists of a wooden box, more or less ornamented, holding the 
pile composed of a piece of gas retort charcoal, dipping into a liquid 
coming from a glass vase or reservoir, the lower part of which extends 
over the entire breadth of the box and presents a cavity in which the coal 
dips, being immersed in an excited liquid always maintained at the same 
level, although used and evaporated by contact with the air and a tempera- 
ture more or less warm. This action, however, takes place but very 
slowly, the liquid offering but a very small surface to the pep pees 
under the same conditions as an ordinary bottle uncorked, full of liquid, 
and with a narrow neck dipping in a small vase of the same liquid, when 
reversed between the reservoir and the coal. A zine cylinder is supe! 
on the surface of the exciting liquid in which it lowers and is to be 
immersed, and thereby constitute an electric pile, acting on a combined 
bell-ringing or alarm-sounding apparatus, and indicating board or plate. 
This pile may remain charged and sufficiently powerful for use during as 
many years as may be desired, according to the capacity of the square 
glass vase contained in the box. The immersion of the lower extremity 
of the zinc is effected by pressing on a knob communicating with the upper 
part of the box, and which, rising again by means of a spiral spring, 
instantly interrupts the current. The zinc is held perpendicular in a 
copper tube, which permits its being slightly lowered when by long use 
it has lost its usual position. This pile is in action for twenty-four hours 
without interruption, with the striking work and the indicator, admitting 
that each apartment rings twenty times a day, which may be done twenty 
times in a minute, the pile being excited by about the one-tenth of a quart 
of exciting liquid, is only used 365 minutes in a year for twenty times a 
day, equivalent to 7300 touches, and as there are more than three times 
this number in twenty-four hours, would be equivalent to more than three 
years’ service. A one-tenth part of a quart of liquid would be absor 
by contact with the air during this period, but it is replaced by the 
reservoir. 

3932. J. H. Jounson, Lincoln’s-inn, ‘‘ Telegraphic despatches.”—A commu 
nication. Dated 24th December, 1868. 

It is proposed to adopt a stenographic arrangement of the letters of the 
alphabet, single letters being not only indicated by certain conventional 
signs, but also such combinations of two or more letters as most frequently 
occur in the common words. The despatch to be trans» is first 
printed upon a strip of metallised paper in non-conducting ink, by the aid 
of type worked by three series of keys, each series being composed of two 
rows, containing four keys in each row. The signs which are printed by 
the type on the .paper in transverse lines consist simply of broad and 
narrow square dots, used either singly or in various combinations of not 
more than four, and with the spaces or intervals between the dots 
differently disposed, according to the particular letters or combinations of 
letters required. This printed despatch is then conveyed to the trans- 
mitting instrument, wherein tracer points are caused to traverse along 
each line of signs previously printed in non-conducting ink on the metal- 
lised paper, and thereby, as is well understood, direct the corresponding 
currents along the line wire, the message being received and recorded by 
the well-known Morse instrument.—Not proceeded with. 
$938. H. Cuirrorp, Greenwich, “Cables.” —Dated 24th December, 1868. 

This consists in coating or serving the core with powdered silica. The 
silica is preferably made to adhere to yarn or tape which has been previously 
steeped in tar or pitch, or other suitable material, — or tape being 
afterwards ott upon the core outside the usual g of yarn. The 
core is afterwards surrounded by the usual outer covering. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads, 
3924. J. H. Jonyson, Lincoln’s-inn-fields, ** Teeth.” —A communication.— 
Dated %5th December, 1868. 

This consists essentially in making the plates to which artificial teeth 
are secured of an elastic or ome material, and of such shape or form 
that whilst Adapting themselves to the form of the mouth they will be 
held in their place when inserted in the mouth by their inherent elasti- 
city alone, out the aid of clasps or suction. is is accomplished by 
cutting away from plates as ordinarily made of an elastic substance, the 
roof or — ereof having wings or spring-like arms, or by forming 
the plate the artificial teeth of an elastic strip fitting sinuo- 
sities of the of the mouth, at or near that part of the mouth which 
corresponds to the roots of the teeth.—Not proceeded with. 














2 Gee & Gh emeesee oo 1 eo 


Crew adenne 








- Jury 28, 1869. 


THE ENGINEER. 





3926. F. P. Warren, Lee, ‘‘ Cooking.” —Dated 23rd December, 1868. _ 

The apparatus consists of a grate peates upon a box or ashpit, con- 
tained in a casing, the ro of Which is formed to contain water, as 
shown. The boiler is made of wrought iron and has two projecting parts 
of peculiar form, so arranged that the space between the lower parts of 
their inner sides constitutes a furnace or fireplace, the side walls of which 
are formed by the said projecting parts, and the crown of the furnace or 
fireplace is formed by the under surface of a boot projecting from the 
inner side of the projecting part, and this boot takes in to a corresponding 
cavity or recess situated between an upper boot and a lower boot of the 
inner side of the projecting part of the boiler, thereby forming a peculiarly 
curved flue, by which the products of combustion first pass for a certain 
distance horizontally in one direction between the under side of the 
boot of the projecting part and the upper side of the lower boot of the 
projecting part of the boiler, thence upward for a short distance in a 
semicirc' or curved direction, afterwards proceeding horizontally, or 
nearly so, for a short distance between the upper surface of the boot of 
the projecting and the under side of the upper boot of the projecting 
part of the boiler, in a contrary direction to their first-mentioned hori- 
zontal course, and, lastly, in a vertical direction till they enter the flue 
situated between the upper surfaces of the projecting parts of the boiler 
and the under side of the oven, from whence the products of combustion 
proceed to the flues or spaces, and at the sides and top of the oven, and 
escape into a suitable pipe or tube provided for the purpose of inducing a 
draught and conveying them away. 

3927. J. W. Witson, Craven-street, ‘ Hydraulic lifts.” — Dated 23rd 
December, 1868. 

The inventor sinks in the foreshore of the estuary of a river or other 
suitable locality two parallel lines of hollow columns or hydraulic cylinders, 
set at such distance apart as will enable any vessel or vessels which it is 
desired to raise out of the water to be floated in between them. These 
cylinders he prefers to make of cast iron, and he determines their number, 

pacity, and dist apart according to circumstances or the require- 
ments which the hydraulic apparatus is intended to meet. ese 
cylinders will stand up out of the water any desired height, determined 
somewhat by the height of lift required. At their upper ends all the 
cylinders of each line are connected together by means of compound 
hollow longitudinal girders, which are fitted with transverse partitions 
and bottom plates, whereby a en Bp mag of. the space comprised 
within the hollow girders is converted into water tanks. The several 
tanks formed in each girder are connected together by horizontal pipes, 
so as to equalise the height of the water in all the tanks of the series. 
Each of the cylinders is provided with one of these tanks, and leading 
down from the horizontal pipes connected with the tanks are pendant 
pipes, which enter the cylinders from the top, a vertical recess or hollow 
rib being cast in the cylinder, from end to end thereof, to receive them. 
A sluice-cock or valve is provided at or near the point of junction of the 
pipes with their respective pipes, for regulating the discharge of water 
from the tanks into the cylinders. 
$929. A. M. CLarK, Chancery-lane, “ Gas-burners.”"—A communication.— 

Dated 23rd December, 1868. 

The burner is provided with a central air space and with a screwed 
stem bored for the passage of gas. The burner is cast ina single piece, 
and the part is connected toa cone by arms, also made hollowand uniting 
with the orifice for the admission of the gas. There is a cap enclosing the 
burner to which it is fitted. This cap is perforated at the top, and receives 
the gas from arms. A socket carrying the burner screws on to the stem, 
or it may be made in one with the cap. The ordinary mounting of the 
burner through which the air is supplied thereto supports the gallery 
which holds the chimney. 

3931. T. WARREN, Glasgow, “ Glass furnaces.” —Dated 24th December, 1868. 

This consists, First, in making the sides of the melting tank of solid 
brickwork. Secondly, in making the furnaces with the outer parts of 
their roofs considerably lower than at their inner end; and, Thirdly, in 
forming a thin air flue under the passage or throat leading from each fur- 
nace to the tank, air being admitted to such flue from the heating flues 
below and continuing on to the air inlets into the tank. 

3934. C. D. ABEL, Southampton-buildings, ** Rolling mills.”—A communica- 
tion.—Dated 2Ath December, 1868. 

This object is to convert the sliding friction of the axles of the rolls of 
rolling mills in their bearings into a rolling friction, and thus to obviate 
almost entirely the loss of power which results under existing arrange- 
ments from the first-named friction. For this purpose the rolls have 
gudgeons running in ordinary bearings in the headstocks as heretofore, 
but these bearings do not take any of the upward and downward pressure 
exerted by the rolls, but only serve to steady them in their motion, the 
pressure being taken by the following arrangement. At the inner side 
of the headstocks or framing necks are formed on the rolls, the necks on 
the lower roller being made with V grooves, while those of the upper 
roller are made with projecting V surfaces. The necks of the lower roller 
take a bearing directly upon corresponding projecting V surfaces on the 
inner circumferences of large strong rings or hoops, which pass round the 
necks of both rollers, being of such a diameter, however, that the upper 
roller does not bear directly upon their inner surface, but through the 
intervention of antifriction rollers having V grooves corresponding with 
the V surfaces of the upper roller and the ring. 

3936. R. Bosy, Bury St. Edmunds, “* Floors for malt kilns, dc.” —Dated 24th 
December, 1868. 

The panels composing the floor consist severally of a rectangular frame 
of wrought iron, of about three feet square, fitted with rods or wires set 
parallel to each other, and sufficiently close to prevent the escape of wheat 
or other kernels between them. These rods or wires the inventor rivets 
to the panel frame, and he further supports them by intermediate cross 
bars also made fast to the frame. When applying these panels as a floor- 
ing for a kiln or drying room he supports them on iron girders and trans- 
verse beams carried by the walls of the building, and he thus forms a 
strong floor which will effectually expose the superincumbent grain or 
produce to the action of the ascending currents of air. When the drying 
season is over and the use of the kiln is not required the panels may be 
lifted out of their place, oiled, and packed away to prevent at unnecessary 
exy osure, and the consequent oxidation of the metal, which would take 
place if the panels remained in place in the kiln. 

3937. R. C. M. TurNnBULL, Piccadilly, “Working punkahs.”—Dated 24th 
December, 1868, 

This consists of a train of wheels caused to rotate by means of weights, 
so as to drive a fly-wheel, to which the punkah or fan is connected by 
cords o: otherwise, the apparatus being, when out of gear, wound by a 
crank-handle or otherwise, so as to raise the weights to their highest 

sition, when the apparatus is ready toact. As soon as the parts are put 
into gear the weights Le es to descend, and in so doing drive the train of 
wheels and the fly-wheel, and thus work the punkah. In order to give a 
sudden movement or jerk to the punkah—which it is desirable it should 
receive at one portion of its aeel-tihe inventors weight the fly-wheel at 
one part of its periphery. When this weight, in its revolution, passes the 
centre of gravity, it temporarily increases the speed of the fly-wheel, and 
thus gives the necessary jerk. The inventor leads the two ordinary 
suspending cords from the ends of the punkah rod to a ring at the centre 
of the rod, and he leads the steadying cords to the same ring. The four 
cords can thus be readily let out or drawn in, and the punkah lowered or 
raised as required. 

3947. G. Etpripce, Dalston, and J. Smirn, Islington, ‘* Casks.”—Dated 
26th December, 1868. 

The inventors screw into the bunghole or into the taphole of a cask, as 
the case may be, a metal ring or bushing, with a flange or collar upon it, 
which, in screwing the apparatus into its place, is drawn tightly up 
against the cask, so as to insure a good joint. This ring or bushing is 
prolonged, so as to form a hollow cone, which projects into the cask, and 
the sides of the cone are perforated. Into this cone another similar cone 
is fitted, and is secured in its place by a screw passed into its end through 
a disc applied at the extremity of the first cone. When the perforations 
in the two cones coincide, free passage is provided for the liquid into or 
out of the cask, but by turning the inner cone partly round the passages 
are closed.— Not proceeded with. 

3949. A. 8. Harinoton, Piccadilly, “ Tobacco pouch.” — Dated 28th 
ber, 1868. 

The exterior portion of this pouch is made of leather, skin, or similar or 
suitable good wearing material, pigskin being preferred, as being con- 
sidered more durable than other leather. The pouch is made with 
gussets and with an overlapping cover, also of the same material, the 

whole being made so as to a into a portable form. To this cover is 
firmly attached a strong narrow piece or thong of the same or similar 
strong material, long enough to be passed two, three, or more times round 
the ich, so as to secure it when closed, and either full or only partially 
filled, in a very simple and effective manner, without any other fastening. 
The inside of the pouch is formed of vulcanised india-rubber, which is 
ly attached as a lining, by stitching or otherwise, to the external 
of leather or other material, and fits closely the interior of the 
, both inside the gussets and the overlapping cover.—Not proceeded 








Le 


with, 
3953. J. A. A. Lanna, Paris, “ Engraving.”—Dated 29th December, 1868. 
This consists in certain improved machinery for engraving letters, 
medallions, and other ornaments in stone or metal. The machinery con- 
sists of a table or foundation, on which the machine is placed ; of a slidin Zz 
bed-plate for adjusting in advance or backwards the plan or design to be 
engraved by means of the screw, provided with a ratchet scale indicator, 
which regulates the dist ; of a plate for removing the plan to the 
right or left by means of a shaft provided with a ratchet indicator. This 
rod carries a movable bevel ion, which gears with another bevel pinion 
fixed to the screw, the of which is in the The two pinions 
having the same number of the movement given to the is 
communicated to the screw in a convenient manner. There is a turning 











late for obtaining circular movements to form radial lines, circles, small 
a or win ne pone ty operated and cofitrolled by a quick-threaded 
screw furnished with a spring rack and tooth; and there is a bracket 
supporting the pantograph and its apparatus for suspension and motion. 
This bracket rises and falls in the vertical slide by means of a screw 
worked by a crank, neg, by pantograph at the exact height necessary 
for bearing on the plan to be engraved. 

3954. A. Browne, King William-street, ‘“‘ Manufacture of gas.”—A commu- 
nication.—Dated 29th December, 1868. 

This consists in operating upon petroleum or other hydrocarbon, and 
some of the products derived therefrom, in novel and improved appara- 
tus, for the purpose of producing illuminating gas. In two closed tanks 
the inventor places crude petroleum, and benzole separately. The tunk 
containing the petroleum he places above the ground, and that containing 
the benzole below the ground, and surrounds the latter tank with water. 
In tank one he places a worm or steam coil to heat the liquid in the tank; 
he also connects an air pump with the bottom of this tank for forcing air 
thereinto. He conveys the warm vapour and carburetted air from tank 
one into tank two by a pipe reaching nearly to the bottom of tank two, 
and from the top of this tank he leads a pipe to deliver the non-conden- 
sable or permanent gas into the gasholder or gasometer.—Not proceeded 
with. 

3956. F. A. V. Micnex, Paris, “ Printing surfaces.”—Dated 29th December, 
1868 


The object is the production of printing surfaces from set up or com- 
posed type; also from engraved plates and surfaces bearing letters, 
characters, devices, or designs. For this purpose the inventor first pro- 
duces by pressure from the type, engraved plate, or surface whence the 
printing surface is to be obtained, a mould, matrix, cast, or impression, 
in unsized and damp paper, which he coats, covers, impregnates, or 
treats with an agent which renders it water and acid proof, that is to say, 
resistant to moisture and the acids or chemicals used in the process of 
electro-type or electro-metallurgy. The agent which the inventor 
recommends for the purpose is a solution of resin, or a resinous substance, 
in alcohol or spirit of wine, preferring in many cases one part resin, with 
two parts alcohol. But other proportions and ingredients may be used. 
The paper mould, cast, matrix, or impression, after having been duly 
coated, impregnated, or covered, is placed in the galvanic electro-typing 
or electro-metallurgical bath or cell, with the suitable acids or chemicals 
used in the electro-chemical and electro-metallurgical process, and a 
metallic deposit, cast, copy, or shell will be obtained. To impart the 
required strength, evenness, and thickness, the electro-type, lead, or other 
ductile material is run behind the deposit, cast, copy, or shell, and made 
true and smooth to form a backing. The electro-type is fixed to a wood 
or other rigid block by nails, screws, hooks, or other fastenings. For this 
purpose the inventor forms round the paper, mould, matrix, or impres- 
sion a frame or border having a flange or projecting portion with inclined 
sides, and with a flat rim beyond level with the mould surface, so that a 
corresponding frame or border will be produced on the electro-metallic 
deposit or copy in the electro-bath, having of course a sunken or recessed 
part with sloping sides seme md with the projecting part of the 
paper mould frame, and also a flat rim. Ridge-pieces are placed on this 
flat part, and the molten lead is run in. The nails or other fastenings 
used to fix the backed plate to the wood or other block used as a founda- 
tion are inserted or applied so that their heads or tops are in or on the 
beyelled or sloping border or edge of the electro-plate, and thus do not 
project to or come flush with the printing surface. 

3957. J. Gititman, Wolverhampton, *‘ Scales.”—Dated 29th December, 1868. 

This consists of a lever with arms of unequal length acting upon the 
principle of distance. The fulerum supports the beam or lever, and on it 
the latter plays full as upon an axis. A bent arm is extended from the 
pillar of the fulcrum to support the long arm of the lever. The long arm 
is graduated into divisions by notches and figures, and there is a ball of a 
certain heaviness which can be slipped along the bar to any required 
point.—Not proceeded with. 








BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


THE Birmingham button makers are just now extolling the 
Prince of Wales in no measured terms for his essay at a recent 
“garden party” to revive the fashion of metal buttons on gentle- 
men’s attire. It was all the rage in the reign of George IV., when 
not only coats were covered with “‘innumerable gilt buttons,” but 
the requirements of gaiters, then so much worn, added considerably 
to the general demand. The fashion continued until about thirty 
years ago, and the period of its sway has been not inaptly termed 
the Augustan age of button making in Birmingham. It is pro- 
bable that this revival of the fashion by the Prince will exert an 
important influence upon the trade both in the ‘ hardware 
village” and on the Continent. There is perhaps no Birmingham 
industry in which the various departments are maintained with 
such distinctness from each other as in button making. The 
producer of linen buttons would, for example, be as little acquainted 
with horn, glass, or gilt buttons as he would with the technicalities 
of the small-arms trade, and vice versa. The quiet fashions of the Vic- 
torian age have rendered gilt buttons a less important branch of 
manufacture than those covered with linen or silk. There is 
almost as much secrecy maintained in this craft as in the ancient 
guilds of London, and to obtain an insight into recently improved 
processes of manufacture, for publication, is quite out of the 
question. A well known producer, Mr. S. Wall Richards, tells 
me that the makers of glass buttons here, who until recently have 
been doing a brisk trade, are being driven off the field by rivals in 
France and Germany. This is due not to any lack of skill on the 
part of the button maker, but rather to a deficiency in the raw 
material, except, perhaps, in regard to crystal-glass. The French 
especially excel us in glass buttons requiring great brilliancy of 
colour. During the last two or three years a continental glass known 
in the trade as “‘Aventurine” has been sold extensively in this 
country forall kinds of ornamentation. A sample of this material, 
which lies before me, is of bronze colour, burnished and spangled with 
gold stars, and has, on the whole, a very pretty effect. The 
inability of English makers to produce this material equal in 
quality and price to that made on the C_ntinent must have 
ensured for our rivals across the channel a very handsome profit. 
Not only do our button-makers import this raw material, but our 
haberdashers buy very largely buttons made from it across the 
Channel. In Birmingham, the great centre of the trade, the stock 
of fancy dress buttons in the trimming warehouses consists, it is 
estimated, of foreign-made buttons to the overwhelming pro- 
portion of 95 per cent. This is a fact on which local makers 
would do well to reflect. Although, however, the Birmingham 
makers must yield to competition in this branch of the trade, it 
stands unrivalled for the production of other descriptions, among 
which the new gilt buttons now coming into fashion will doubtless 
occupy a foremost place. 

During the last few years several attempts, more or less success- 
ful, have been made to produce a cheaper substitute for the Bri- 
tannia metal so extensively used in the manufactures of Birming- 
ham. Among the chief of these substitutes was one produced in 
the following way :—A th'ck substance of lead was coated with a 
thin film of tin, and by means of pressure between a pair of rolls 
the two metals were uniformly extended, and resembled in out- 
ward appearance real Britannia metal. It was found, however, 
when brought into practical use, that the coating would not stand 
the process of soldering, the action of the blow-pipe at once dis- 
closing the counterfeit. In some branches, however—coffin lace 
for example it is still used successfully by Birmingham manufac- 
turers. tts’ patent capsule metal is also used to some extent 
as asubstitute for Britannia, but this, like the former, is only appli- 
cable to certain branches. The component parts of Britannia metal 
have not materially changed since the introduction of this useful 
raw material. Bismuth is perhaps less uently used in its composi- 
tion. Generally it is com of the following materials: —Tin, 90 
per ceut.; antimony, 8 per cent.; copper, 2 per cent. But 
the exact proportions are slightly varied by different makers, the 
recipe in each case being of course kept profoundly secret. After 

ing moulded into ingots or slabs the metal is rolled like puddled 
iron into sheets of the required size between powerful rolls of 
pastes steel. The articles produced of this material comprise 

ollow wares, ie requisites, delabra, flower vases, &c., in 

very great variety, and the industry more perhaps than any other 
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which these articles are made, being chiefly cast in 
moulds, and the suitable character of the metal to receive 
the electro-deposit of silver, render the price very moderate, and 
ere the acquisition of really elegant, useful, and durable manu- 
actures within the reach of almost all classes. The earliest 
process was to stamp the metal in dies of the intended shape, each 
part afterwards being soldered up, and the desired pattern com- 
pleted. This process was complicated and involved a great amount 
of labour, which consequently rendered the articles very costly, 
thereby limiting their use. This mode of manufacture continued 
until the beginning of the century, when an improvement was 
made which revolutionised the trade. This was the application of 
the ancient potters’ wheel to the material, a process still followed, 
and technically known as “metal spinning.” A block of wood, 
called a chuck, is turned to the desired shape; a piece of flat 
rolled metal of uniform thickness is then placed upon the 
wood, and by pressure from bright steel, hard wood, or blood- 
stone tools, the metal is gradually forced down to the wood block, 
and shaped as required. Mr. Timmins informs me that beside 
** spinning ” the principal processes employed in the manufacture 
are ‘‘ swaging ” for producing flutes for embossed or raised orna- 
ments, performed by a large fly-press, one workman applying the 
metal between the ** punch ” and ** boss,” while another works the 
press, stamping, casting, soldering, and buffing. The “buff” is a 
solid trundle of wood, about lft. in diameter, and 2in. thick, 
covered on the rim with buff or other thick soft leather. This is 
fixed on a spindle and made to revolve rapidly. The article to be 
buffed is held against it, so as to expose every part of the surface 
to the friction. For getting into the ‘‘ flutes” and corners, solid 
dises of leather generally walrus or sea-horse leather- are em- 
ployed, varying in size from 2in. to 6in. in diameter, and taper 
towards the rim. Where the buff cannot be used, circular 
brushes are substituted, together with fine sand from the bed of 
the Trent. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE FINISHED IRON TRADE: Slightly better: Trade of last month 
described, and contrasted with June, 1868: More specifications 
arriving: Their extent: To what iron they refer, and where it 
will be used: No large orders coming in: Puddlers idle because of 
the heat: Kinds of iron in demand: The prices being obtained— 
RAILS: Still selling: No more works being adapted to their manu- 
JSacture—PiGs: A steady sale: Prices firm— Coat: Very quiet— 
THE MACHINE TRADES: Activity: Preparations for showing at 
the Cordova Exhibition—THE SovurH AMERICAN MARKET: Its 
excellence—MACHINERY FOR OTHER COUNTRIES: Zhe sales at 
Amsterdam: Confidence in the future—THE FOREIGN MARKETS 
AND THIS DISTRICT: Jndications of vitality: Austria and its 
monetary resources —-UNITED STATES ORDERS: Juformation just 
to hand—A NEW SMOKE-CONSUMER: At work: Its economy. 

SLIGHTLY less inactivity characterises the leading industry of 

this part of the kingdom this week than last. 

A worse month than last was never gone through by some firms 
in any four weeks in the past five years. On the whole, however, 
perhaps slightly more was done at the iron works the district 
through in June than in the corresponding month in 1868. And 
this week considerably more specifications have come in at the 
same works than have been received since the middle of last 
quarter. But they are all for small quantities. Nevertheless, 
their varied kinds indicate the wide extent of the needs of the 
market. 

The iron is intended chiefly for use at home, though ultimately, 
when manipulated by the handicraftsman, will find a destination 
in one or other of the export markets. 

There is a marked absence of the large orders which used to 
come to the mills and forges here, and that kept the machinery 
and the men actively employed during all the hours of July and 
August they could work. So conspicuous by their absence are 
these orders now that establishments which used to receive them 
in largest numbers are now doing hardly more than half work even 
in the mills. 

In that part of the works men are not deterred from employ- 
ment by reason of the heat, which, however, is keeping many of 
the puddlers idle during time that they might be employed; but 
so little have these latter lately been doing that they keep on with 
greater endurance than has before been displayed. 

Best iron is most in request, and for extra qualities makers’ prices 
are got. 

The kinds in which there is most competition are still very low, 
and consumers are buying at rates with which makers believe that 
they ought to be well satisfied. 

Notwithstanding that the finished iron establishments generally 
are so indifferently employed, the extent to which mills are being 
adapted to the making of rails is not increasing. Wherever rails 
are being made they are being sold readily; and where here and 
there stocks had long ago accumulated there is now no store. 

Pig iron, the make of the district, is generally selling steadily 
to the full extent of the capabilities of the furnaces; and the 
smelters of position will not give way in prices. 

Coal is very quiet, and the quotations are unimproved. 

Not a few of the machinists about Birmingham and the sur- 
rounding localities are fairly employed upon goods of a reliable 
class to be used in the tillage of the soil. Here and there prepara- 
tions are being made for exhibiting at Cordova on the 17th of 
April next. On that occasion machinery applicable to mining and 
agricultural purposes will have an admirable chance of securing a 
market. South America has for some time past been an excellent 
buyer of British iron, to be applied to constructive uses, and it 
has also taken considerable quantities to be used upon the land. 
Tools, as distinguished from machinery, have long been sold in 
South America by the edge-tool manufacturers in this part of the 
kingdom in very Lee quantities, and the orders, running as they 
do upon sizes which do not suffer a large amount of competition, 
are esteemed at the manufactories. The fact that the Argentine 
Republic is getting up an exhibition almost exclusively for 
mining and agricultural machinery is indicative that the prospects 
of the South American market are brighter now than they have 
ever been before, especially as these evidences are accompanied 
with an increase of railway operations in different parts of that 
part of the globe. 

Splendid returns are within the reach of men competent to 
carry on the manufacture of useful iron structures and approved 
machinery. Whilst we believe that hardly «a better market than 
South America now presents itself out of our own country, there 
are evidences of the appreciation by other foreigners of the merits 
of such goods. The intelligence from Amsterdam is that there is 
every reason to conclude that the two hundred English exhibitors 
at the International Exhibition there will find that they have 
made a ful cial venture in having sent out goods, 
By the time the Exhibition opened on Wednesday in last week 
certainly one large manufacturer of icultural implements had 
already sold all his exhibits, and & @ received orders for more ; 
whilst the information is that other manufacturers who show in 
Ams' have done almost equally well. We do not believe 
that the buyers of English machinery in the capital of Holland are 
merely those men who, having a superfluity of capital, and possess- 
ing a liking for agricultural pursuits, are disposed to invest money 










in such . On the contrary, it is our opinion that the products 
being of a serviceable, every-day character, their value at once 
struck the very practical mind of the Dutch agriculturist as a 
typical and that those manufacturers who have — a 
trade with Holland in this department of industry may confidently 
look for a continuance of orders, The thin end of the wedge only 
has been driven in. 
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encouragement to manufacturers hereabouts. Whilst we are all 
.waiting for a return of home trade it is highly gratifying to receive 


‘ indications of a restoration of } oy onan in distant countries. 


This is the more pleasing when the news comes from those em- 
pires whence we least expected to receive the ioe, and 
when, moreover, those countries display a vitality in themselves 
which should augur a continuance a g even a growth of the im- 
provement. Who would have thought that Austria should now be 
able to display a comparative independence of foreign money 
lenders? The Austrians now profess to be able to execute all their 
public works themselves, and to be altogether beyond the necessity 
of raising further loans. There the money of the people has 
flowed out in a volume that is perfectly astonishing. It has 
caused a vast number of public works of every kind to be carried 
into execution, and is intersecting the empire with a complete net- 
work of railways, to its immense advantage. This sudden inde- 
pendence of, and indifference to, foreign capital, has reasonably 
excited the wonder of the Anglo Austrian bondholders, 

The United States of America are sending as many orders into 
this district, alike for iron and manufactured goods, as wasexpected 
and the information brought by merchants who have returned 
only within the past day or two is to the effect that the country 
will soon again be s:nding us, especially from the Southern States, 
very excellent specifications. 

Whilst upon this matter, I may state that the Town Council of 
Wolverhampton do not encourage, but, on the contrary, if the 
sentiments of leading members of it are to be regarded as indica- 
tive of those of the whole body, rather discourage the applica- 
tion of the Smoke Consumption Act to their borough, upon the 
principle that to do otherwise would be injurious to the town 
as u manufacturing centre. The experience, however, of those 
who have adopted really effective consumers is that of Messrs. 
Norton. Whilst they generally increase the comfort of their 
re hbours, they add to the economical working of their esta- 

shments, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Iron TRADE: Trade in a satisfactory position: Prospects if 
anything more cheering: Prospect of additional rail engagements: 
Current quotations firmly adhered to: Buyers giving out contracts 
with more freedom: Great efforts being made to complete Russian. 
engayements before the close of the shipping season: A large 
amount of business being transacted with American buyers—THE 
PIG IRON TRADE—THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADES—STOPPAGE OF THE ABERTILLERY TIN-PLATE 
Works—THE DUNRAVEN UNITED COLLIERIES COMPANY: Appli- 
cation to wind-up—RHYMNEY IRON COMPANY DIVIDEND. 

THE reports received during the past week from the leading iron- 
making establishments in the district characterise the trade as 
being in a tolerably satisfactory position, and the prospects of the 
rail branch are, if anything, more cheering than they have been 
during the present year. It is pretty generally known that buyers 
refrained from entering into new engagements just prior to Quarter- 
day, hoping better advantages would be offered after the meeting 
of ironmasters; but it is quite clear that in this they will be dis- 
appointed, as, owing to the prospect of additional rail engagements, 
current quotations are firmly adhered to. Buyers have already 
commenced giving out fresh contracts with a little more freedom, 
and the easy state of the money markets is looked upon as being 
favourable to the future prospects of the trade. Nearly all the 
makers are almost exclusively engaged in the manufacture of 
rails, the production of bars being on a comparatively small scale, 
owing to the small demand which exists and the indifferent prices 
obtained. It is said that home buyers have been holding back bar 
specifications, hoping prices would give way; but as makers are 
well placed for rail orders for several months to come, there is no 
probability of their hopes being realised, as makers will not be 
under the necessity of accepting bar contracts except on such 
terms as will leave some margin for a profit. Every effort is being 
used to complete Russian engagements before the close of the 
shipping season, but this is somewhat doubtful at the present time, 
unless a large number of steamers are employed, and for which 
high rates will have to be oo A large amount of business 
continues to be transacted with American buyers, the quantity of 
rails now being cleared for the United States being somethin, 
considerable; and it is satisfactory to find that the deman 
continues unabated. Vessels are now wanted at the local ports to 
convey rails to Mollendo and Port Ancon for Peruvian railways, 
and makers look, forward with something like certainty to doing a 
large amount of business with that country, in which the railway 
system is only in its infancy. Continental inquiries are considered 
favourable as to future requirements, Jarge extension of railways 
being contemplated to be carried out at an early date. The 
improvement which lately set in in the iron shipbuilding trade is 
tending to a gradual increase of orders for plates. For pigs there 
is a steady sale, and prices are fairly maintained. 

Tin-plate makers complain of the dulness of trade, and there is 
no prospect of an immediate improvement unless the make is very 
materially reduced. 

The steam coal trade has slightly improved during the past week, 
a great many vessels having arrived at the local ports, but the 
exports are still below the average. About the usual quantity is 
being sent to the French ports, but to the mail packet stations and 
other foreign markets the clearances are not so large as they were 
at the corresponding period of last year. The abolition of the 
Government list has had an unfavourable effect on the steam coal 
trade of this district, it being now left to an inspector to purchase 
what coal he thinks fit, and the petition having b much 
keener prices are now lower than they have been known at any 
former period. The output at several of the collieries has been 
greatly reduced, and it is evident that unless an improvement 
shortly takes place the men employed at other works will also be 
put on short time. There isa fair amount of business being trans- 
acted in house qualities, and the clearances to West of England 
and Irish houses are about the average. 

The suspension of the Abertillery Tin-plate Company is 
announced, with liabilities to a considerable amount. The failure 
is attributed to want of adequate capital and the low prices 
obtained for plates for some time past. The works have been 
temporarily stopped this week, but there is no doubt of their going 
on again in a few days. 

An application was made on Monday last to Vice-Chancellor 
James by a_ petitioning creditor, for the winding-up of the 
Dunraven United Collieries Company, Limited. A résolution had 
been passed by the shareholders in favour of the company being 
wound-up voluntarily, subject to the supervision of the Court of 
Chancery. The application was opposed on behalf of the 
Gloucester Wagon Company, as it was said to be an attempt to 
frustrate the Wagon Company from getting the fruits of their 
diligence, they having obtained an execution order for their debts. 
The Vice-Chancellor made the order, the fact of the Gloucester 
Wagon Company having obtained an execution order —e the 
company was sufficient to satisfy him that they were unable to pay 
their debts. 

A dividend at the rate of seven per cent. per annum is d 





revenue will ultimately be obtained. Branches to connect the 
dock with -both the broad and narrow gauge railways will be 
constructed. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 


LIvERPOOL : Chain making : The proposed tunnel railway under 
the Mersey: Shipbuilding—THe CLEVELAND IRON TRADE— 
INAUGURATION OF HULL WESTERN Dock—THE ISLE OF Man— 
LEEDS WATER SUPPLY- SMOKE AT LEEDS—STATE OF TRADE IN 
SouTH YORKSHIRE— NORTH-EASTERN TOPICS: Sunderland Bridge 
Graving Dock: Arbitration at Hartlepool: Institution of 
Mechanical Engineers : New ironworks near Dunston. 

Wiru regard to Liverpool matters, we may record a feat in chain 

making. The ferry committee of the Wallasey Commissioners, 

warned by some previous disasters, resolved to have some chains 
which would, as far as human foresight can, secure them against 
accidents arising from chain failures. The Commissioners 
accordingly invited several well-known manufacturers to tender 
for the supply of a set of stud-mooring cables for the New 

Brighton landing stage, which should be guaranteed to stand, as a 

whole, a test of 10 per cent. over the standard Admiralty proof. 

One manufacturer, Mr. T. P. Jones, of Dudley, had so much 

confidence in the skill of his workmen and the quality of his iron 

that he was bold enough to guarantee that any links which 
the purchasers might select should stand 70 per cent. above the 

Admiralty proof, or the whole chain which he proposed to deliver 

should be rejected. Mr. Jones made the chain, andit was tested at 

the Mersey Docks and Harbour Board's chain-testing machinery at 

Birkenhead, under the management of Mr. Macdonald, the super- 

intendent. The chain did not give way until it was subjected to a 

strain 824 per cent. above the Admiralty proof. The iron of which 

the chain was made was from the works of the New British Iron 

Company, Birmingham. The projected tunnel railway under the 

Mersey, to connect Birkenhead with Liverpool, for which powers 

were taken in a bill this session, has been abandoned for the present. 

Messrs Laird Brothers have launched a fine iron sailing ship named the 

Oithona; she was built for Messrs. Brooke, Worthington, and Co., 

of Liverpool, and is intended for the Calcutta trade. The Belgian 

screw steamer owned by Mr. E. Bates, of Liverpool, after under- 

ing some extensive alterations, has just made a trial trip. She 
en fitted by Messrs. Laird, of Birkenhead, with new engines 
on the compound system, having two inverted cylinders. The 

small one is 32in. in diameter and the larger one 60in., with a 

stroke of piston of 39in. The Belgian isnow expected to prove a 

fast and economical ship. 

There is little change to report in the Clevelandiron trade. The 
finished iron trade continues as active as ever, the demand for rails 
being especially good. Russia and Germany are still sending 
orders to the Cleveland group for rails, and consequently there 
will be plenty of work in this department of the local iron trade. 
The shipbuilders are doing a good business, and the demand for 
plates and angle iron is brisk. The foundries are well employed, 
and trade generally is more animated than it has been for several 
weeks past. 

Perhaps the chief event in the north of England this week was 
the opening on Wednesday of the Hull Western Dock, or rather its 
inauguration by the Prince and Princess of Wales. We have 
already (see THE ENGINEER of May 21) given details under this 
head with respect to this important dock, which has had Mr. 
J. Hawkshaw for engineer-in-chief, Mr. Marillier for resident en- 
gineer, and Mr. McCormick fur contractor. We may, however, 
recal a few general facts with reference to the very interesting work. 
The lock is one of the largest and most commodious in England. 
The chamber is 320ft. long, and 80ft. wide, and the depth of water 
at spring-tides will be 30ft., and at neap tides 24ft. The lock 
is enclosed by two pairs of massive wrought iron gates worked 
by powerful hydraulic machinery. The dock itself is 3300ft. 
long, 430ft. in breadth at its widest part—the end adjoining the 
lock--and 180ft. in breadth at its narrowest part, which is at the 
extreme westend. The total area of the dock is 23a. Or. Ip., 
making the aggregate dock accommodation now afforded at Hull 
84a. Or. 1p. ‘The walls of the dock have been laid in some places 
on 20ft. of concrete, and in other places on 3ft. of 
concrete. On the north side customs’ house offices will be built, 
and the first of several extensive warehouses is in course of erec- 
tion. This warehouse is 400ft. long, and 50ft. wide. Running by 
the rear of the dock warehouse so as to receive and deliver goods, 
and _stretchi away to the west, is the dock ilway, 
which will "be double all round the dock, while im 
some places four lines of rails will be laid down. The dock rail- 
way joins the vast system of the North-Eastern Railway Company 
a few hundred yards from the west end. The hydraulic machinery 
for working the lock gates, &c., is very powerful and complete. 
It has been supplied by Sir W. G. Armstrong and Co. 

The Isle of Man Legislature has agreed to grant £13,000 from 
the Insular Reserve Fund for the purpose of satisfactorily com- 
pleting the breakwater at Port Erin. 

In connection with the water supply of Leeds, it may be noted 
that the contract for the construction of new filter beds at West- 
wood has been let by the Waterworks Committee, subject to the 
approval of the Town Council, to Mr. W. Newsome, of Leeds. 
The amount of Mr. Newsome’s tender was £11,355. 

Fines continue to be imposed by the Leeds magistrates upon 
manufacturers adjudged guilty of carelessness in the matter of 
smoke consumption. 

A good business continues to be done in South Yorkshire in rails, 
plates, and sheets, and also in axles, tires, and heavy forgings. 
A large quantity of pig-iron is also being made. The coal trade 
of South Yorkshire continues to labour under a considerable 
amount of depression. The tonnage sent to London is compara- 
tively small, and the business doing in steam coal to Hull and 
Grimsby is not of an average character for the season, other 
districts sharing to a much larger extent in the trade than hitherto. 
Engine fuel continues in moderate request for Lancashire, and an 
average amount of coal is being sent to Goole for shipment to Lon- 
don, the Eastern ports, and the Continent. Coke has continued 
in cow request for furnace purposes. 

With regard to North-eastern topics, we may note that in the 
reconstruction of the bridge graving dock at Sunderland, which 
has been —— to the accommodation of two vessels at once, 
Mr. A. Rickaby, engineer to Messrs. W. Pile and Co., made use 
of an iron plate cofferdam instead of one of the usual construction. 
It is reported to have been both effective and economical, as the 
iron plates can be used for other purposes. A rather important 
arbitration inquiry took place at West Hartlepool on Friday with 
reference to the assessment of the value of 25 acres of land forming 
a portion of the Hart estate, near Hartlepool, and the property of Mr. 
F. A. Milbank, M.P. The landin question is re ead by the North- 
Eastern Railway Company for their pro} extension, known 
locally as ‘‘the fork line,” by which it is intended to connect West 
Hartlepool with the Sunderland Railway and East Hartlepool. The 
decision of the arbitrators has not been yet announced. The Insti- 
tution of Mechanical Engineers will commence its annual summer 








by the Rhymney Iron Company, payable September Ist. 

The foundation stone of the masonry work has been laid at the 
Alexandra Dock, Newport. The High Sheriff of Monmouthshire 
(Mr. John Lawrence), assisted by the Mayor of Newport, and Mr. 
J, Abernethy, C.E., performed the y in the p of an 
influential see. The dock will be about seventeen acres in 

e 





extent, and be one of the largest sheets of water in the ki 
dom. In the event of the necessary capital being subscribed 
dock will be extended to thirty-six acres, the area originally con- 
templated, but which was subsequently divided into two sections. 
The company has powers to acquire land to the extent of nearly 
600 acres immediately around the docks, and from which a large 





ting at Newcastle-on-Tyne on Tuesday, August 3. The pro- 
ceedings will be under the presidency of Sir W. G. Armstrong. A 
number of papers have been promised, among others the ‘‘Mecha- 
nical Ventilation of Collieries,” by Mr. W. hrane, of Elswick ; 
the ‘‘Mechanical Firing of Steam Boilers,” by Mr. J. Daglish; 
a “Description of e Hydraulic Swing Bridge for the 
North-Eastern Railway over the river Ouse, near Goole,” by 
the president, &c. On the opening day there will be an evening 
meeting, when an address will be delivered by Sir W. G. Arm- 
strong. Capt. Noble’s apparatus for soos Ss velocity of 
os nae ae gg parts of the bore of a gun will be afterwards ex- 


bited in action. The first excursion will be made on the afternoon 
of Tuesday, August 4th ; the places to be visited are Seaton Delaval 





Colliery and Ryleope Colliery. The members of the institution 
are invited to luncheon by Messrs. R. Stephenson and Company on 
board a new Holyhead and Kingstown steamer at Tynemouth. On 
the Wednesday afternoon a number of engineering and manufactur- 
ing works in Sowentbe: Gateshead, and the district generally will 
be open for the inspection of bers, and similar facilities 
will be accorded during the remaining days of the meeting. On 
the evening of the W day the bers are invited to visit 
Jesmond Dene, the residence of the president, by whom they will 
be subsequently entertained at dinner. Onthe Thursday there will 
be an excursion down the Tyne in three special steamers. The 
first vessel will visit the engine works and shipbuilding yard of 
Messrs. Palmer and Co., and the chemical works of Messrs. Ten- 
nant; andthesecond steamer will visiu Messrs. Allhusen’s chemical 
works and various engineering establishments, the respective 
parties being entertained by Messrs. Palmer and Messrs. 
Allbusen. By means of the third steamer an opportunity 
will be afforded to the members of the institution 
to inspect the important and extensive engineering operations 
which are being carried on at the mouth of the river under the 
direction of the River Tyne Commissioners, luncheon in this case 
being provided on board the vessel. The programme for the 
Friday comprises two excursions—one to Allenheads Lead Works 
and the other to Ferryhill Ironworks and Thriglinton Colliery, the 
party in the former instance being invited to luncheon by Mr. W. 
B. Beaumont, M.P., at Ferryhill; a similar invitation is extended 
to the members by the —— of Newcastle (Mr. J. - Morrison), and 
at South Broncepeth by Mr. J. L. Bell. It is said to be in con- 
templation to erect large ironworks and ro mills near Dun- 
ston ; Mr. T. Abbot is said to be at the head of the new under- 
taking. The Board of Arbitration and Conciliation for the manu- 
factured iron trade of the north-eastern district has resolved to 

resent an illuminated address, together with a despatch-box, to 
Mir. Rupert Kettle, in recognition of his valuable services. Mr. 
Kettle, it will be remembered, was the arbitrator recently called 
in to settle the wages question under the auspices of the board. 











PRICES CURRENT OF METALS AND OILS 
868. 











































1869. 1 
Coprer—British—cakeandtile; £8da £84) £€8.d.. £8. d. 
Per tOn .ccccccccccccccee 74 0 0.. 75 0 0) 74 0 0..77 0 0 
Best selected ..cccescescoee| 76 0 O16 77 O 0/77 0 0..79 0 0 
Sheet ...... evccccce ecocee| 79 O 0.6 81 0 0} 79 0 O.. 82 0 O 
Bottoms ccccccccccccccce ee | 82 0 0.. 83 0 O 0 0.. 84 0 0 
Australian, per ton ....6++ 76 0 0.. 78 O 0| 7710 0.. 80 0 0 
Spanish Cake ....ccccesesss| 72 0 O.. 0 0 0} 0 O - 000 
Chili Bars....+-.++ 68 10 0.. 69 0 0) 68 0 0.4.70 0 0 
Do. refined ingot .. 73 0 0.7410 0|72 0 0..73 0 0 
YeLLow Merat, per Ib. 0 0 6 O O74) 0 0 6 O OT 
Iron, pig in Scotland, toi 210 9 cash 212 8 cash 
Bar, Welsh, in London 612 6.. 615 0} 6 5 0.. 610 0 
Wales ...... 60 0.. 6 5 0} 512 6. 515 0 
Staffordshire | 7 5 0.. 7 7 6) 7 5 0. 00 0 
Rail, in Wales.........- coos] 6 2 6. 6 5 0] 510 0. 6 O O 
Sheets, single in London 950.000'/9590.000 
Hoops, first quality ........ 850. 876/850.000 
Nailrods ..cccccceres seeees 75 0.. 712 6} 710 0. 00 0 
Swedish....-.« eerreccerrecee 915 0..10 5 0|9 17 6.10 5 0 
Leap, Pig, Foreign, perton ..| 1810 0.. 0 0 0|18 5 0..18 7 6 
English, W.B..... -| 20 7 6.. 2010 0);21 5 0. 0 0 O 
Other brands 19 0 0..19 5 0/19 0 0. 0 0 0 
Sheet, milled 20 0 0.. 20 2 6/20 00... 000 
Shot, patent.. 22 5 0.. 2210 0/ 2210 0.. 2215 0 
Red or minium 20 5 0.. 2010 0)/2015 0.. 000 
White, dry ...... 26 0 0.. 28 0 0) 27 0 0.. 28 0 0 
ground in Oil secccecere 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B ecccccce 200. «00 0/28 00. 000 
QUICKSILVER, per bot. ....s0-.| 617 0.. 618 0] 617 0.. 0 0 0 
SPELTER, Silesian, per ton ....| 2015 0.. 0 0 0/20 0 0.. 0 00 
English V & 8 ...-sseceeeess 2015 0.. 0 0 0)/20 00... 000 
Zinc, ditto sheet.....-eee eseee| 2510 0.. 0 O 0/2510 0.. 26 0 0 
STEEL, Swedish faggot -|000. 000/000. 000 
Keg.o-.cccccece . 15 0 0.. 0 0 0/1415 0..15 0 0 
Ty, Banca, per cwt. 614 0.. 0 0 0} 415 0. 000 
Straits, fine—cash 6 910.. 610 0} 41210.. 413 0 
For arrival ..+- 65 0.. 0 0 0| 413 0. 0 00 
English blocks .. 610. 6 3 0} 415 0. 416 0 
DO .ciniamuiscens «4 6 8 Os 64S SS Ca 8a S 
Refined, in blocks ...... --| 610 0.. 611 0] 417 0. 418 0 
TinpLatEs, per bx of 225 sheets 
IC coke ..eee eeoe--ee oo 136 £46454 13-03 34 
IX ditto... ..ccce-- ces mut £2 te 28 GST Gee oS 
IC charcoal ....+++ 110 0.. 111 O| 1 7 6. 1 8 O 
IX ditto...ccccees 116 0. 117 0} 113 6. 1M O 
Coa.s, best, per ton 017 3.. 017 6) 018 O. 018 6 
Other sorts ..+...«- 014 3.. 016 9} 015 See @17 @ 
O1xs, per tun, Seal, pal 39 0 0.. 6 0 0/36 0 O. 0 0 0 
Brown sececesees 31 0 0., 32 0 0/93 0 6. 000 
Sperm, body .. 9 0 0.. 00 0/9% 00.000 
ie, South Sea, 40 0 0.. 0 0 0/35 0 0.. 36 0 0 
Yellow .esseee coogese | 20 6 00.96 O18 0 Oe 8 6:9 
Brown secesee eseocce| 87 0 0.. 0 0 0133 0 0. 0 0 @ 
E.1. Fish cocccsssvces| OO 6 O. 0: 4 O18 :8 0. 2 O'S 
Olive, Gallipoli ...... evvece 0 0.. 0 0 0/68 0 0.. 000 
ish.. 0.. 5110 0) 6210 0. 6 0 0 
P 0.. 4110 0)/40 0 0. 000 
Linseed 0.. 0 0 0) 3110 0. 0 0 0 
Ra 0.. 41 0 0] 34 0 0. 0 00 
TOWN ecceee or 0.. 0 0 0} 3110 0. 000 
Foreign pale.... 0.. 0 0 0} 3510 0.. 36 00 
Brown ..+- 0.. 0 0 01/33 0 0. 000 
Tard ccccce ecccoecsccscccecce| 12 0 One @ 0 01 0 0.8% 0 @ 
Tallow cesseses coe rccccccce -| 35 0 0.. 0 0 0) 37 0 0. 0 0 0 
PRICES CURRENT OF TIMBER. 
1869. ,_ 1868. 1869. | 1868. 
Per load £ Z2n 43. £ 8 Per lond— £e£R 464 
Teak ....sess+e+++e10 10 11 10 1! 101210 Yel. pine, per reduced C. 
Quebec, red pine 15 410 | 35 415 Gnade, Ast quality 18 8 919 17 01810 
yellow pine... 3 5 410| 213 4 5 Qnd do. .. 13 01310 11 10 12:10 
St. John’s N.B.. yel 0 0 © 0} U & O 0 Archangel, yellow.. 101° 1310 11 01: 0 
Quebec, oak, white.. 51) 6 0; 5 5 510 St. Petersburg, yel. 101513 10, 1 013 0 
dire -4 5 417) 4 5 5 0 Finland .. . 60717080 
elm 45 510' 315 6 5 Memel..... . ovow 0000 
Memel ......+ 0 © 0 0] © O O O | Gothenburg, yel. .. 8 0 915) 8 0 910 
Dantzic, oak 406510; 40 ¢ whie 7129 810° 8 O + O 
fir 210 4 0| 2 © 310| Geffe, yellow ...... 9 01010) 9 0010 
Memel, fir 210 *10| * 0 4 5 Soderhamn........ 81010 0} 9 01010 
Riga ...... «+e 915 3 0! 3 UY & 8! Christiana, per C. 
Bwedish ....sses00 23210) 325 9h) 190 by3 by 9 10101210} 0 0 CO 
Masts, Que). rd pine 4 0 6 0) 56 O 610 in, yellow .... 
yl. pine 410 6 O/ 56 O G6 O Deck pionk. -nt} 9 9 9 9 0000 
rd.pineO 0 0 0/ 0 0 0 0 per 40%. 3in... ’ | 
Lathwood, Dantz fm.5 0 6 0| 610 7 10 Staves. per stam 
St Perer’s 10 8 0| 810 910 Quebec pipe ...... 70 006 000 
Deals ge 12ft. We 4 lx 099-¢! mas puncheon.. 18 101" 0 24 025 0 
uebec, wht, spruce tic, crown .. 
by 1310 1510, Pipe ---.., 200 01600140 0 188 0 





St. Jobn,whtspruce 12 015 0 





THE plan of the East River Bridge, as proposed by Mr. Roebling, 
has already met with the approval of the board of United States 
engineers, — to examine it by the Government, and has 
been fully adopted by the board of consulting engineers. The 
bridge proposed by Mr. Roebling, a steel wire cable suspension 
bridge, is to be 1600ft. between the towers, 135ft. above the water. 

LAUNCH OF A ScREWw TuG aT BLAcKWALL IRoNWORKS.~ On 
Saturday last Mr. John Stewart launched from his yard the latest 
addition to a celebrated line of Thames steam tugs. The vessel 
is called the Era, and was of the following Sonne, 
65ft.; beam, 124ft. ; depth, 7ft. She will be fitted with a pair o! 
Stewart and Nicholson’s patent conti xpansion high and low- 

ressure surface-condensing steam engines. The diameter of the 

igh-pressure cylinder ir 13in.. and the low-pressure cylinder 16}in., 
the length of stroke ey | léin. They represent a collective 
nominal power of ~—_ orses, and indicate four times, making a 
total effective indica wer of 120horses. The boiler, which is 
of the circular form oud Sheer description, will be worked at 
60 lb, pressure on the square inch, and will consume as little as 
2 Ib. ot coal per indicated horse-power per hour. The vessel, which 
was christened by Miss Stewart, the granddaughter of the builder, 
left the stocks in first-class style, a good a of her future 
success, and was towed alongside the wharf, where she is now 
receiving her machinery and fitting-out. in readiness for her trial 
trip, which will take p! a ight hence. 
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STEAMSHIP PERFORMANCE AND ECONOMY IN 
THE ATLANTIC MAIL SERVICE. 


By Water C. Beratvs, C. E.* 


Tue following paper treats of the dynamical and econo- 
mical performance of ship, machinery, and boilers in the 
U.S. mail steamship Westphalia, of the Hamburgh-New- 
York line, on her second voyage from the Needles, South- 
ampton, to New York, in October, 1868, and is an 
investigation into a series of observations made in that ship 
by the author, on account of the owners. 

It is always well worth the trouble it takes to com- 
pare, in any special line of engineering, the work that is 
actually done by an engine in ordinary service with the 
work which, from the principles of mechanics, ought to be 
done. In doing so regularly, the reviewer will generally 
have the agreeable task of noticing the advancement that 
has been made towards perfection, and, whatisof far greater 
importance, he will to some extent be able to predict the 
nature of future improvements, and to conclude in which 
direction an enterprising investment of capital and pro- 
fessional ability is most likely to yield a profitable return. 

In investigating the “duty” of marine machinery, ships, 
engines, and boilers, for the purpose of comparison, it 
accidently occurred to me that the results obtained in the 


FIG.1 





sime ship under different circumstances of weather, &c., 
™ * be very usefully illustrated and combined, according 


to Kublmann’s “system of solving arithmetical problems 
hy graphical construction,” instead of by calculation ; 
and, upon experiment, I found it possible not only to save 
considerable trouble in calculations, but to obtain diagrams 
showing the performance of ship, engines, and boilers, 
under different conditions of draught of ship and the state 
of wind and sea, &c., far more clearly at a single glance 
than a whole table of figures in a performance sheet could 
show them upon arithmetical investigation. The maxima 
and minima in these fluctuations become at once visible by 
the curves, when by mere algebra they could not have 
been found at all, and, with a given amount of experi- 
mental data, the performance may be determined with a fair 
amount of accuracy for conditions of draught of ship and 
working of machinery far beyond the reach of actual obser- 
vation. 

Having had an opportunity to observe, on account of the 
superintendent engineer of the Hamburgh-New- York Steam 
Navigation Company, the working of the machinery and 
the performance of the ship and boilers in the Westphalia, 
I hope I shall be able, by means of the graphical system of 
investigation, to lay before the readers of THE ENGINEER 
a more complete report of the performance of marine 
machinery than has hitherto been offered, and to show, 
by a few sheets of “performance diagrams,” all the items 
of the question in a mechanical and in an economical point 
of view, “condensed,” as it were, by a close net of hori- 
zontal and vertical ordinates. 

I do not undertake to offer any observations concerning 
the merits or mistakes that might be found in the design 
of ship and machinery, and have only to state, for the in- 
formation of those who wish to form an opinion of their 
own, that the voyage of which the data are given is con- 
sidered one of the very roughest in the late stormy season 
in the Atlantic. 

Tabular Statement of the Performance for each successive 
Day of the Voyage.—The whole time of the voyage was 
divided into as many periods as we had days or parts of 
days, and a table to be given further on shows the results of 
direct observation for each successive period as the average of 
the six engine-room watches of the day. I found it neces- 
sary, on account of the westerly direction of the voyage, 
to introduce a correction of the local time; and the number 
of hours and minutes given as the duration of each period 
has been calculated every day from the longitude and lati- 
tude at twelve o’clock at noon. The way in knots made 
by the ship has: been taken from the captain’s log, cor- 
rected, whenever practicable, by astronomical observation ; 
and, as the latter gives the direct distance only from one 
fixed point of the globe to another in which the ship was 
twenty-four hours afterwards, it leaves out of considera- 
tion all the lateral deviations of the ship from her course, 
and is, therefore, considerably on the safe side for the esti- 
mate of the speed of the ship per hour. The draught of 
the ship when starting from the Needles, Southampton, 
was 18ft. 8in. forward and 19ft. 2in. aft., which gives a 
displacement of 4245 tons; on arrival at New York the 
displacement was, with a draught of 14ft. 3in. forward and 
18ft. aft, 3320 tons, which leaves a margin of 925 tons 
as the weight of coals, water, and provisions consumed 
during the voyage. The consumption of coal was ascer- 
tained by careful measurement in baskeis, and, adding to 
the respective quantities required for each succes- 
sive day an equal share of the consumption of water 
and provisions, the figures of the displacement on each 
successive day (at midnight ), given in line No. 13 of the 
table, have been ascertained. Again, the latter, together 
with the position of the bunkers from which the coals were 
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taken, served to determine the draught of the ship, forward 
and aft, at midnight of each successive day. The indicated 
horse-power given in No. 18 could not, of course, be 
observed directly by the indicator on each day of a voyage 
performed to the extent of 60 per cent. in high winds, and, 
ever had it been possible in the course of every day to 
watch the engines with a view of taking a diagram when- 


ever a tolerably uniform motion was maintained for a short | 


time, this diagram would have been far from correctas repre- 
senting the average performance of the engines for a period 
of twenty-four hours. The indicated horse-power, indeed, 
has been computed by means of the “graphical system,” 
from the evidence of the pressure and vacuum gauges, and 
of the engine-counter during the six watches of the day. 
I took a great number of di 
degrees of expansion that had been used during the 
voyage, and a steam pressure varying from 25 lb. to 29 Ib. 
per square inch, and a number of from fifty-one to fifty- 


four revolutions of the crank per minute. The indicated | 


horse-power was carefully calculated from these dia- 
grams, and the coefficient (the ratio of the mean 
pressure to the sum of the initial steam and vacuum 
pressure in pounds) ascertained. Upon experiment, 
I found that the coefficients of the indicator diagrams 
with the different degrees of expansive working came 


all very fairly intojthe curve given in “No.1. perform- 
ance diagram of the engines.” This diagram embodies 
all the information contained in the figures of the table 
with reference to the performance of the engines, and it 
admits of “seeing” at a single glance under which condi- 
tions the steam-distributing arrangements work in the 
most economical manner. Any question concerning the 


power that the engines are capable of developing may be | 


solved by merely following a certain ordinate to the point 
in which it intersects theeurve of performance. Example : 
What indicated power will be developed by the 


engines when cutting off at 41 percent. of the stroke, | 


with fifty-three revolutions per minute, a steam pressure 
of 27lb. on the square inch, and a vacuum of 25in. 


of mercury? Follow the horizontal ordinate, at the | 


left-hand side of which the figure 41 per cent. cut 


off is marked, to its intersecting i with the | 
i 


performance curve. Take the vertical ordinate that inter- 
sects the curve at the same point and follow it up, verti- 
cally, to the horizontal top line; there it intersects at 0°528, 
which is the figure for the coefficient of the indicator 


diagram ; the latter, with a vacuum of 124]b. and a} 


steam pressure of 271b., gives a mean pressure, which 
the indicator diagram would have shown, of 0°528 x 
(27 + 123) = 20°85 lb. per square inch. This “indicated,” 
or mean pressure, thus obtained inversely from the perform- 
ance diagram, gives the indicated horse-power, with the 
piston speed corresponding to fifty-three revolutions per 
minute, by the common formula, 
AxPxS 
33000 * 

Now this result could not have been obtained by the ordi- 
nary plan of calculating tablesof figures without an immense 
amount of labour in calculating the indicated power from 
an immense number of indicator diagrams, among which, 
possibly, there would be just the one wanting which corre- 
sponds exactly to the given degree of expansion. The 
diagram, however, from the fact that the laws of nature 
allow none but gradual deviations to take place in the 
ratios of cause and effect, will supply all the information 
that is wanting ; and it is possible, therefore, not only to 
obtain the coefficient of the indicator diagram which corre- 
sponds to a cut off of 41 per cent. of the stroke, but even 
to a cut-off at 34 per cent. of the stroke, although only six 
diagrams, with, say, 35, 36, 39, 40, 44, and 45 per cent. cut- 
oft have been taken! The maxima and minima become 
visible from the “diagram of performance” at once; 41 
per cent. is about the most economical, and 40 per cent. 


the most wasteful degree of cut-off, with the valves set, as | 


was the case in the experimental voyage. A little con- 
sideration will show that the thorough acquaintance of the 
chief engineer with these circumstances must have a con- 
siderable effect on the economy of fuel. Based upon the 


figures of the indicated horse-power, and upon the, 
per day and per hour, | 


measurement of the fuel consum 
and taking into account the s of the vessel given in 
No. 8, is the estimate of the dynamical utilisation of fuel, 
No. 25, concerning which I shall have a few remarks to 
ofter below. 

Performance of Ship—The dimensions of the West- 
phalia are, length in water-line, 339°75ft.; greatest breadth, 
outside, 40°2ft.; depth of hold, 26ft.; displacement, up to 
20°75ft. draught water-line, 4780 tons; coefficient of same, 
0°612 ; upper water-line (at 20°75ft. draught), 10,868 square 
feet area ; coefficient of same, 0°795 ; centre of gravity of 
same, 5°32ft. behind middle between perpendiculars ; centre | 


ms with all the different | 


ship and of the presumable “duty” of the propeller, and 
prefer the common English standards of steamship per- 
5* XA ang 8° x DE 4, Bourgois’ elaborate 
LHP. LELP.’ . 

“ coefficient of resistance,” which does not, indeed, eluci- 
date to any extent the questions of “duty” and “resistance,” 
and has only the depdventage of containing another con- 
stant (the assumed resistance of one square metre of mid- 
ship section to a motion of one metre per second), while 
our English standards contain all the “experimental evi- 
dence” on one side of the equation, leaving the mysterious 
items of resistance to displacing, “skin friction,” losses by 
propeller, and by friction in engines and shafting, &c., all 
in one figure on the other side, In both, the coefficients 
S'x A 
1.H.P. 
is shown in line No, 9 to vary as muchas from 264 with a 
light head wind, and the screw-blade projecting as much as 
6in. out of the water, as a minimum, to 687 as a maximum, 
with a more favourable immersion of propeller and a strong 
topsail breeze right abaft the beam. To illastrate the 
performance of the shi), I have shown in diagram No. 2, 
“performance diagram of ship,” the fluctuations of the 

8S°xD 
I.H.P. 


formance, viz.: 





from displacement and from midship section 


2 . * 
> under the influence of a different immer- 


figure 





sion of screw blades and a different strength and directio 


8? x D2 
LH.P. 


much superior to the coefiicient - 


will be found to be 
*x A 


of wind. The coefficient 


, which is easily 


accounted for by the very high figures of the coefficients 
of displacement and load water-line, viz., 0°612 and 0°795 
respectively, compared with the small coefficient of the mid- 
ship section, viz., 0°875. It will be observed that the wind 
was only in two directions, either right ahead, or right 
astern, with the exception of the second day, when it blew 
135 deg. against the ship’s course from the starboard bow. 
The horizontal ordinates in diagram No. 2, “ performance 
diagram of ship” give the figures of the coefficient of speed, 
. re at and the vertical ones the immersion of the 
vertical screw blade below the sea level. The curves are 
drawn in full only as far as their form could be exactly 
determined from direct observation, and continued by dots 
whenever, in want of py data, their presumable 
|run had to be inferred only from the relation which 
necessarily exists between the performances of the same 
| ship under slightly different circumstances, The zones 
| between the curves are marked “Calm, No. 1,” &c., 
| “ wind right ahead,” or “right astern,” and give, ceteris 
-paribus, with a fair amount of accuracy, the coefficient 


| aE A within the limits of the speed of the voyage 
| for every inch of immersion of the propeller blades from 
| + 8 to minus 6in. Its maximum is attained with an 
| immersion of from 3in. to 4in., and its minimum with its 
|mimimum of immersion. From the fact that, with an 
| immersion of blade of 4in. or 6in., the coefficient of speed 
| falls off so remarkably under all conditions of weather, it 
would appear well worthy of consideration to devise some 
means, in ships carrying fuel to the extent of 20 _ cent, 
of their gross displacement, of filling parts of the bunkers, 
or perhaps the bilge space below the tunnel, with water 
ballast, so as to keep the propeller sufficiently immersed. 
On the top half of the performance diagram there was, un- 
fortunately, only a single day of observation, with a strong 
topsail breeze, on the sixth day; the curves may be taken 
as correct only for the immersion of propeller of from + 5 
to + 3in. With head winds, however, there was plenty of 
evidence, and the curves on the bottom half of the “calm 
zone” could be fairly determined. The greater the strength 
| of a head wind, the earlier the coefficient falls off, a fact 
| easily accounted for by the deep swell of the sea diminish- 
| ing the effect of the propeller. By means of the perform- 
ance diagram it is possible to tell with a fair amount of 
accuracy what the coellicient of speed will be with a 
draught of ship beyond the limits of observation, say with 
the load draught of 20ft. 9in., and under any circumstances 
of weather. 








(To be continued.) 


| HOW THE LAST ATLANTIC CABLE WAS LAID. 


| We have much pleasure in placing before our readers 
| the first special report which has appeared in any journal 
of the laying of the French Atlantic cable. This report 1s 
|from the pen of a gentleman who acted as our corre- 


spondent on board the Great Eastern. It will be seen that 
| the cable had at least one fearfully narrow escape, of which 
nothing has previously been heard. " 
Lonpon, July 27. 


A dozen years ago the idea of an Atlantic telegraph was 





of gravity of displacement, 7-907ft. below water-line ; centre | scouted as the dream of a maniac, and for each man who believed 
of gravity of displacement, 0°54ft. behind middle between | in the possibility of submerging a rope 2000 miles long, there were 
perpendiculars ; area of midship section ( 20°75ft. draught), } hundreds of others who were ready to prove, mathematically or 
703*7square feet ; coefficient of same, 0°875. I do not un- | otherwise, that the thing was impossible. 

dertake to giveany arbitrary estimateof the resistanceof the The comparative failure of 1858, and the total failure of 1865, 
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after the grand successes of 1866, when one cable was laid and the 
lost one of the previous year raised and completed, that men 
began to discover that the whole affair was after all very simple 
indeed, and that an Atlantic cable, like most other luxuries in 
this world, was only a matter of money. The cables of 1866 were 
not only great successes in an engineering and scientific point of 
view, but they may be ranked also amongst the most successful 
commercial speculations of the day, and from the date of their 
completion to the present time they have paid enormous dividends 
to their proprietors. It is undoubtedly to this last fact that we 
owe the Atlantic cable of 1869, and he would be a bold man who 
would attempt to put any limit to the possible number of ocean 
telegraphs which future generations may see. The French Atlantic 
cable has been made and submerged with as little fuss as was ever 
made over any great work. The public seemed to have lost 
interest in the matter; there were no public dinners, no prosy 
speeches full of self-gratulations, and what our American cousins 
call ** bunkum,” very few notices in the newspapers, no men-of- 
war to accompany the big ship ; in short, no excitement at all, 
and when the Great Eastern left her moorings at Sheerness, on 
the 12th of June, she might, for any indications to the contrary, 
have been bound merely on a fishing excursion, or any other 
ordinary mission. The quiet way in which the whole thing has 
been accomplished is undoubtedly the great noteworthy point in 
the expedition of 1869, and should serve as an example to public 
companies in general, and to all promulgators of such schemes as 
this. 

The Great Eastern sailed from Sheerness on June 12th, drawing 
34ft. of water by the stern, and just managed to get out of the 
Medway at high tide, there being about 2ft. to spare between the 
ship's bottom and the bed of the river. On the afternoon of the 
sale day we anchored at the Noye, and on the following day at 
noon, the tide being then at its highest, we were nav feasted by 
Lieutenant Brockman, R.N,, through the Alexandra Channel, anc 
thence to Portland, where we anchored at 6 p.m. on the evening of 
the I4th. At Portland we had to take in some 3000 tons of ad- 
ditional coal, and we will suppose that the Great Eastern’s bunkers 
are being filled as rapidly as possible while we discuss the general 
scheme of the expedition, so that we shall not have to make 
digressions hereafter, or halt for long explanations. 

A fleet of five ships was pant: chan yb the Telegraph Construction 
and Maintenance Company for the laying of the French Atlantic 
cable. This fleet consisted of the Great Eastern, the Hawk, the 
Chiltern, the William Cory, and the Scanderia. ‘These several 
ships were to be employed as follows, The Great Eastern was to 
lay the main line, 2500 miles in length, from Brest to St. Pierre. 
The Hawk was to lay the heavy shore end at Brest. The William 
Cory was to precede us to St. Pierre, and lay the shore end there. 
The Chiltern and Scanderia were to accompany the Great Eastern 
across the Atlantic, and render her any assistance that might be 
necessury, and then, together with the William Cory, were to be 
employed in completing the line from St. Pierre to Duxbury, a 
village south of Boston, and close to Plymouth, a town whose 
name is better known in connection with the Pilgrim Fathers and 
the ‘* Mayflower” than with the French Atlantic cable. 

The course of the French cable as marked upon a chart is 
peculiar, and needs some explanation. It is not like the course of 
the other Atlantic cables— a simple curved line extending from the 
extreme easterly to the extreme westerly point, butit presents at 
its western end aseries of curves, somewhat like the diagram of the 
celebrated cut which Captain Toby Shandy is said to have made 
with his stick. These curves would not have been necessary if the 
cable had been laid direct from Brest to Boston. They are 
occasioned by the desire which the French naturally had of con- 
necting their little colony of St. Pierre with the mother country, 
and the very natural wish of the Telegraph Company to avoid 
laying their cable in shallow water frequented by fishermen, where 
it would have been exposed to numerous dangers. 

The cable is laid direct from Brest to the most southerly point 
of the Great Bank of Newfoundland (designated, for the sake of 
brevity, point A), thence it proceeds in a north-westerly direction 
along the south-west border of the bank, then almost due north 
between the Green Bank and the Bank of St. Pierre (avoiding the 
shallow waters all the way) to the Island of St. Pierre, whence to 
Boston it takes a south-westerly direction. In th’s way the cable 
crosses none of the frequented fishing banks, but runs in the deep 
gulleys and channels between them. 

With regard to the cable itself there is little to bé said. It is 
almost precisely like the cable of 1865,— so similar, in fact, that few 
people could discern any difference between them. In round 
numbers there was six miles of heavy shore end at Brest, 100 miles 
of intermediate cable for the shallow water at the eastern side, 
2400 miles of main cable, and thirty miles of shore end for St. 
Pierre. The section of cable from St. Pierre to Boston was of 
rather a heavier make. The cable on board the Great Eastern was 
stowed, as on previous occasions, in three large tanks. The fore 
and after tanks were 52ft. and 58ft. respectively in diameter, but 
the main tank exceeded the latter by 17ft., being no less than 
75ft. in diameter, reaching on each side to within 23ft. of the 
wall of the ship, and containing over 1000 miles of cable. The 
paying out machinery was the same as that used in 1866, and, as 
on that occasion, we went provided with a good supply of buoys 
and several miles of grappling rope, should it be required. 

Since 1866 the ship has been furnished with T, McFarlane Gray’s 
patent steam steering apparatus, and has also been fitted through- 
out with Weir's patent pneumatic telegraph. Both these inven- 
tions have proved very valuable additions indeed. The steering 
apparatus has worked wonderfully well, and during the whole 
expedition the course of the ship has been directed by one man, 
stationed either at a wheel on the bridge, or close to the sheaves in 
the extreme stern, so that whether the commanding officer were on 
the bridge or (as is often the case during cable operations) in the 
stern, the man at the wheel was always within ear-shot of his 
directions. This proved of the greatest advantage on several 
occasions, as will be seen hereafter. The steering engine was 
supplied with steam from the main boilers of the ship, so that 
when steam was up it was always in readiness. 

Weir's telegraphs were stationed in the bow and stern, on the 
bridge, at the mouths of all the tanks, and in both the engine rooms. 
They acted faultlessly throughout the whole voyage. By their media- 
tion the officers in duty were put in instantaneous communication 
with the engineers below, and vice versd; so that not only were 
orders transmitted from one to the other, but signals were returned 
when those orders had been executed. One great advantage of 
the pneumatic telegraph is that it does its work effectually and at 
the same time quietly, making no noise whatever—a great con- 
trast to the steam whistles employed in 1866. Among the other 
signals used on board was a gong, which was ordered to be struck 
violently when any fault became manifest in the testing room, and 
at the sound of which the ship’s engines were to be reversed at 
full speed, so as to stop the way of the ship as quickly as possible; 
and also a triangle of huge dimensions, which was to give warning 
at the paying out gear that all was not right in the testing room. 
All the signalling with other ships was for the most part con- 
ducted by means of Marryat’s code, and not by Colomb’s collapsing 
cone, as was the case in 1866, 

On Friday, June 18, news was received that the Hawk had suc- 
cessfully laid the shore end at Brest, and on the following morning, 
at 8 a.m., the Great Eastern weighed anchor and steamed towards 
Brest, where she arrived at 4.30 on the afternoon of the 20th. 
Considerable preparations had been made by the authorities at 
Brest for some grand ceremonials in honour of the occasion. There 
was to have been a great telegraphic banquet, Xc., and the lights 
of the telegraphic world had been invited from all parts of Europe, 
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When we arrived at Brest the weather was lovely, and no sooner 
were we sighted from the land than numberless small craft set 
out to inspect us, and long before the big ship came to an anchor 
she was surrounded by a bevy of steamers going round and round 
her ‘‘in many a fair sea-circle.” Some of these boats, as we after- 
wards learned, were freighted with the high and mighty, and 
amongst the crowds of poorly passengers who bobbed around us in 
the lively little steamers, was many a one who was bent on paying 
a visit to the big ship. High and low were alike disappointed. 
Nobody, except those who were going in the ship, was admitted 
on board, The business of making the splice was to be commenced 
at once, and therefore it was deemed inexpedient to admit any 
idlers, much as we all wished to appear duly courteous to our 
French neighbours. The Chiltern proceeded at once to pick up 
the buoy which held the shore end, and this being done the enc 
of the cable in the tanks was passed over the stern of the Easter 
to the Chiltern, on board which ship the splice was made. 

At 2.30 a.m. on the morning of the 21st the firing of two gun: 
announce! that the splice was completed and that the Great 
Eastern had commenced her journey in earnest, and was steaming 
for the third time towards America with a telegraphic cable trail- 
ing behind her. In order that the trim of the ship might not be 
interfered with more than was absolutely necessary, we commenced 
paying out from the main tank, with the intention of shifting to 
the fore tank when about 790 tons of cable (including two miles of 
heavy shore end and 100 miles of intermediate) had been laid; then 
when the fore tank was emptied it was arranged to shift to the 
after tank, and lastly back to the main tank again. The commence- 
ment of our trip was highly satisfactory, but very barren of events 
beyond the ordinary routine. The weather was lovely, the ma- 
chinery worked smoothly and well, all was (O.K.) in the testing-room, 
and hour after hour the cable ran its endless course into the sea. 
On the evening of the 22nd, at 11.30 p.m. (somehow or other, 
these little matters always occurred at night), the first shift was 
made from the main to the fore tank. It was accomplished with 
perfect ease. What seemed to an inexperienced man to be a task 
replete with difficulties, was accomplished by Sir Samuel 
Canning’s highly-trained staff with far less fuss than is often 
caused by the passing of a hawser toa tug boat. The ship was 
slowed, the bight of cable was simply guided into its new course, 
and the thing was done. Very simple, no doubt, especially on 
paper; but the observant looker-on could not help thinking that 
the operation was one of those that was easy only after ‘ You 
know the way,” and that one not possessing the requisite savoir 
faire would very soon make a mess of the whole proceeding and 
place himself in inextricable difficulties. 

On the 28rd we passed out of shoal water into 2000 fathoms, 
and from this date the real anxieties and dangers of the expedition 
may be said to have commenced. 

Although no reasonable man could fairly expect that the eable 
of 1869 would be laid absolutely without hitch or fault of any 
kind, still the success of the first few days, the smooth running 
of the cable, and the extreme serenity of the weather, had tended 
to make us rather forgetful of the many perils that surrounded 
our Atlantic cable, and when the gong broke the silence of the 
night at 2.30 a.m., on June 24th, and announced to the ship at 
large that there was a fault, that sound filled the uninitiated with 
undue despondency, and came upon many as the first stroke of the 
cable’s death knell. There were one or two, some of our French 
friends especially, who seemed to look upon a slight check as 
identical with utter failure. All men are more or less acquainted 
with this feeling. Luckily for the cable, those in chief charge 
regarded the mishap as a call to work and redoubled energy, and to 
work accordingly they went. The fault was reported to be about 
one mile astern of the ship, Picking wp was commenced at once. 
The cable was cut on board beyond the drum, and a stout rope 
was bent on it and then taken right forward and passed round the 
drum of the picking-up engine. This was then set revolving, and 
thus the paying-out machinery was made to reverse its action and 
pull the cable back into the ship over the stern. The sea was 
calm ; the picking-up gear acted smoothly and with great regu- 
larity. The ship was kept to her position directly over the cable 
in a most masterly manner by Captain Halpin, and although the 
depth was over 2000 fathoms, the cable was recovered with 
remarkable ease, the strain at no time being over four tons. When 
nearly a mile had been recovered the fault was pronounced on 
board, the recovered portion was cut out, a splice was made with 
the main cable in the tanks, and by half-past nine, all being pro- 
nounced (O. K.), we were once more paying out. 

The fault in the cable proved to be a small puncture perforating 
the gutta-percha and just touching the copper conductor. Howit 
came there was difficult to say. After this mishap we enjoyed a 
couple of days of uninterrupted prosperity, and were just beginning 
to get over the shock our nerves had received, when at 8 a.m., on 
the morning of the 26th, our breakfasts were spoilt by the sound of 
the gong again. There was another fault. The circumstances 
attending its recovery were exactly similar to those just detailed. 
The depth of water was 2500 fathoms, the fault was about three- 
quarters of a knot astern of the ship, and, as on the last occasion, 
the sea was calm. From the time the gong sounded to the time 
we commenced paying out again on/y three hours elapsed !! This 
fault was exactly similar to the previous one. 630 miles of cable 
had been paid out when the gong sounded. 

On the evening of June 28th the fore tank was emptied, and a 
change was made to the after tank. 

On the afternoon of the 29th our fair weather deserted us, and 
a breeze sprung up from the south-west, which, continuing 
to increase, became a gale by day-break on the morning of 
the 30th. 

At 5a.m., as ill-luck would have it, the alarm gong made itself 
heard above the roaring of the wind. What we all feared most 
had come to pass —a fault during a gale of wind. There was 
nothing for it but to do battle with evil fortune, and to make the 
best of a bad job. Notwithstanding that a very heavy sea was 
running, the ship behaved beautifully, and for all practical purposes 
she might have been called steady. When we looked at our consort 
ships, and contrasted their movements with our own, the difference 
was certainly striking. While we were moving gracefully up and 
down, and rolling now and again with infinite ease and deliberation, 
they were tossing about like a couple of corks, dipping their bows 
clean under, and shipping green seas by the dozen. When, how- 
ever, the Great Eastern was backed dead against both the wind 
and the waves, her movements altered their character, and she 
repeatedly dipped suddenly and then recovered herself as suddenly, 
quivering throughout as her stern was struck by the full force of 
the huge Atlantic waves. Once or twice, when struck by a wave 
of more than ordinary dimensions, she took the green water over 
her bulwarks, and on one occasion the sea struck her with such 
force as to carry away the little platform running out from the 
stern alongside the sheave wheels, and scatter the engineers and 
others on duty there, drenching them through and through, and 
knocking not a few of them down like nine-pins. Directly the 
ship was stopped an ocean ens | was got ready, and all preparations 
were made to cut the cable and buoy it, till the weather moderated; 
but still, while these things were preparing, picking-up was pro- 
ceeded with, since the fault was reported to be only a little way 
behind us. Picking-up was continued. with great success till about 
half a mile had come in board, when the ship suddenly gave a 
tremendous jerking heave which threw such strain on the cable 
that it parted in board beyond the paying-out machinery, not far 
from the port paddle-box. Had it not been for the control exercised 
over the brakes, and the sheer pluck exhibited by the men in 
charge of the stoppers, the end of the cable must have gone over- 
board, and we should have had a month or so of grappling probably. 
Luckily this catastrophe was just prevents, and the would-be 
truant was soon firmly secured, and ten minutes later the buoy 
was let go to whose charge the Great Eastern was forced to entrust 
(pro tem.) the cable of 1869. 

When we became really alive to the fact thatthe ~ and the cable 
had parted company there was naturally no lack of gloom on board, 


since no man could say how long the bad weather would last, 
how long the buoy would ride by the cable in such a storm as 
was then blowing, or, in short, how much time might elapse before 
we again saw the cable. One thing was certain, nothing could be 
done till the weather moderated. We had been ten days at our 
work ; and ten days full of anxiety and mental disquietude they 
had been to all concerned. It is no easy matter to sleep, even 
when off watch, when you are haunted by the knowledge that a 
gong may awake you again at any minute, and that a thousand and 
one accidents may arise to upset your peace of mind. The greatest 
trial that a man can undergo mentally is to be in a state of con- 
stant apprehension of evil, and often the best thing that can 
happen is the arrival of the evil itself, because thereby the 
apprehensions, the fons et origo of mental ills is removed. So 
it was in this case. We were relieved of our charge for nearly 
two whole days, and during those days the whole of the cable 
staff enjoyed the luxuries of repose, and gathered fresh strength 
for the completion of their work. For this reason, but not solely 
for this reason, the accident which had happened was not an un- 
mitigated evil. During the whole of July 1st the weather was 
too rough for picking up the buoy again, so we were forced to be 
content with merely keeping it (as well as two mark buoys which 
had also been let go) in sight. Towards evening the wind dropped 
and the sea became less rough. There was a fair prospect of smooth 
weather onthemorrow. We retired to our beds fullof hope, and, like 
St. Paul, wished forthe day. By daybreak on the 2nd July the sea 
was calm enough to attempt to recover the cable. By 6 a.m. all 
was ready, a boat was lowered filled with skilled and practised 
men, who conveyed a rope from the Great Eastern which they 
attached to the chain of the buoy and cast the buoy itself adrift. 
Once more the cable was in connection with the ship, and by 8.30 
the fault had come in board, and two hours later we were again 
paying out. This was certainly a most favourable termination to 
what appeared at first a very serious accident. There can be little 
doubt that this was owing to the coolness and judgment of Sir 
Samuel Canning and Captain Halpin. Had the ship or the cable 
been in the charge of gentlemen of inferior ability or experience, 
one has little hesitation in saying that the cable of 1869 must have 
shared the fate of the one of 1865. Now that we had the cable 
safely on board again, and the weather was once more genial and 
calm, we began to think that, after all, the storm had not been 
such a bad thing. It had proved that rough weather was no bar 
to the laying of an Atlantic cable, and that it was quite practicable 
to buoy a cable in 2500 fathoms, during the continuance of bad 
weather, and then pick it up again when an opportunity offered. 
The fault, when examined, proved to be like the other two. 

From this date we had a long spell without any unusual event 
occurring, On the 6th and 7th we had some roughish weather, 
and the ship rolled somewhat, but not enough to interfere in the 
least with the paying out of the cable. 

On the 7th we changed from the after tothe main tank. It was 
a very fine sight to watch the cable sweeping round this magni- 
ficent tank, and to observe how beautifully each coil separated 
from its fellows and made its way towards the “eye.” The coil 
in this tank was considered a very fine specimen of work, and it 
certainly would be difficult to believe in the possibility of coiling a 
cable more evenly and smoothly than was this section of the 
Atlantic cable. Each day the course and distance run has been 
published, as well as the distance to be run to point A alluded to 
above. We had all been looking anxiously forward to the time 
when we should reach A, because there the water would be getting 
shallower, and our chances of success every day greater. On July 
9th at noon, A was passed and the ship’s course altered. We had 
already paid out 2100 miles of cable, more by 200 miles than had 
ever before been paid from a single ship. Now that we had 
approached the Banks of Newfoundland we were constantly 
exposed to the annoyance of fog, and, as a consequence of this, to 
the noise of the fog whistle. We had received news from Brest 
that the William Cory had successfully laid the shore end 
and on the morning of the 10th we learned that she had started 
from St. Pierre to meet us. This was certainly good news. But 
how will the Cory find us if the fog continues ? was the question of 
the hour. The fog remained as thick as ever throughout the 10th 
and the greater part of Sunday (11th), till 3 p.m., when it sud- 
denly lifted, and then straight ahead of us, and about three miles 
off, we saw the unmistakable hull of the William Cory, and along- 
side her the Government surveying vessel, the Gulnare, Captain 
Kerr. Having exchanged a few civilities, per signal, the William 
Cory steamed towards the buoy which held the shore end, we 
following. Early on the morning of the 11th a kink occurred in 
the cable as it was passing out. Luckily it straightened itself 
before reaching the jockey wheels, so no harm came of it. On the 
morning of the 12th, on which day we hoped to have completed 
our task, there was a thick fog. There was certainly no chance of 
finding the shore end buoy on such a day as that. The wind being 
in the south, and the prospect of the weather clearing being very 
small, it was deemed advisable to buoy our end of the cable and to 
wait until we were favoured with a little decent daylight for the 
finishing off of our work. The end of the cable was buoyed 
accordingly, and the cable fleet dispersed in the gloom, and made a 
most tremendous row at regular intervals as each ship made its 
number on that horrible instrument of torture, the steam-whistle. 

Notwithstanding that many weatherwise persons said that very 
possibly, nay very probably, the fog would not clear off for a week, 
somehow or other it did clear off; and the morning of July 13th, the 
ter-anniversary of the starting of the 1866 expedition from Ireland, 
was remarkable for fine clear weather, the islands of St. Pierre and 
Miquelon being distinctly visible from the deck of the Great 
Eastern, to the great gratification of not a few of us. We had 
some little difficulty in finding the buoys, but by 7 p.m. they were 
both in sight, and, strange to say, not more than a mile apart, the 
buoy that held the Brest endand the buoy that held the St. Pierre 
end. The Chiltern was ordered to pick up the St. Pierre buoy and 
the William Cory the Brest buoy; the Great Eastern would then 
pass an end of a short length of cable to each of them, and a splice 
would be made on board both ships simultaneously—that was the 
programme. 

The Chiltern picked up her buoy successfully, got her ends 
of cable on board, and commenced to splice. The William Cory 
then proceeded to do the same thing, and had half completed her 
task, when, unfortunately, one of the shackles of the buoy rope 
broke, and she lost her cable. This was very annoying, and no 
one could say how long we might be delayed in consequence. As 
it was, the end of the long piece had been lost; there was only 
one thing to be done, a that was to grapple. Accordingly 
Sir S. Canning and his staff went on board the Cory, and grappli 
commenced about eleven a.m., the ship steaming to windward o 
the line of cable and drifting across it. About ‘half-past four in 
the afternoon the Cory signalled that “‘she had the cable at her 
buoys.” This was quick work, and no mistake, the 
depth of water being not less than eighty fathoms. 
By eleven p.m. the splice was finished, the first section 
of the French Atlantic cable, 2550 miles in length, was completed, 
and the cable fleet steamed to an anchorage between the now im- 
portant islands of St. Pierre and Miquelon. Of these two islands 
there is little to be said ; the two together may possibly be as big 
as half the Isle of Wight. They are the only French possessions 
in- this part of the world. Their inhabitants are all fishermen, 
excepting only the governor and the priest, and their trade is cod- 
fish. This is the second submarine cable which has a station at 
St. Pierre, the other being the cable from New Brunswick to 
Placentia Bay, Newfoundland—a cable that was laid in connection 
with the first Atlantic cable—so that the island of St. Pierre is 
now put in direct communication with Europe—by two distinct 
lines of telegraphs. The whole of the 14th was devoted to testing 
the cable, which was found to be in a highly satisfactory condition. 
On the 15th, at seven p.m., the Great Eastern weighed anchor and 
steamed towards England just as the rest of the cable fleet was 
commencing to lay the shore end of the next section of the line 
from St. Pierre to Duxbury. 
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RAILWAY MATTERS. 


THE North-Eastern Company will open its Hull and Doncaster 
Extension to-day. 

THE Macclesfield, Bollington, and Marple line will be opened 
next Monday, and the West Cheshire probably on the 1st of Sep- 
tember. 

THE Alabama and Chattanooga Railroad will, it is said, 
develope inexhaustible coal-fields of a quality superior to any yet 
discovered south of the Ohio; it is also expected to open out vast 
deposita of hematite iron ore. 

A CORRESPONDENT of the J'imes draws an exciting picture of & 
Great Northern train on fire near Retford on the 22nd inst., and 
of the difficulty experienced in attracting the attention of the 
guard and getting the train stopped before the scenes at Abergele 
were re-enacted. 

A TRAVELLER, in a letter to the Times, alleges that the recent 
accident in the Colwyn Tunnel, just like the Abergele accident, 
happened simply through the dangerous practice the London and 
North-Western Company persist in of running goods trains at 
short intervals before the dispatch of passenger trains. 

THE Act for compelling all railway companies to provide means 
of communication in all trains that run twenty miles without 
stopping came into operation in April last, but from recent 
occurrences it has clearly not been carried out, though each com- 
pany is liable to a fine of £10 for every act of omission. Mr. 
Sheridan is about to ventilate the question in the House of 
Commons. 

THE prevalence of the practice of getting out of trains while 
still in motion has induced a civil engineer at New York to state, 
for the guidance of the public, that ‘‘ the true method” is, not to 
jump, but to step lightly from the carriage, keeping your face in 
the direction of motion, let go the rail at oneg, keep the head and 
body well thrown back, and, if the train is going at speed, step 
out quickly the moment your feet touch the ground, 

THE London, Tilbury, and Southend Railway Company has con- 
sented to issue tickets to volunteers in uniform from Fenchurch- 
street station to Southend for the camp of Shoeburyness and back, 
available from the Ist to the 9th of August, at the following rates: 
—First class, 3s. 6d.; second class, 2s. 6 The South-Eastern, 
the London, Brighton, and South Coast, and the London, 
Chatham, and Dover Railways will also repeat the arrangements 
of former years. 

Axsout twenty-eight miles of the track of the New Yorkand New- 
haven Railroad were re-laid last year with steel rails. About 2800 tons 
of steel rails have been ordered for the renewal of the track during 
the present season; when these are all placed on the track about 
one-half of the entire road will be laid with steel. The rails, &o., 
required for the whole of the Town Falls and Sioux City Railroad 
have been purchased, and the quantity needed for thirty-three 
miles of the line has been shipped. 

THE following extract from the Oftcial Gazette of Florence has been 
published by direction of the Earl of Olarendon:—‘‘ From the Ist of 
August next there will be each Sunday a special train fram Susa 
to Brindisi, which, leaving Turin about midnight, will convey 
travellers to Brindisi, so that they may catch, at 1 a.m., the 
steamer for Alexandria, in the event that by any delay in the 
arrival of the international train at Susa the journey cannot be 
made by the ordinary train leaving Turin at 9.40. Upon the 
return journey, if the steamer from Alexandria should not arrive 
at Brindisi on the Thursday, about 4 a.m., a special train will 
convey the travellers to Turin and Susa in time to catch the inter- 
national train from Susa to St. Michel.” 


A sERIOUS accident occurred on the Bombay, Baroda, and 
Central India Railway on the 28th ult., near a place called Etola, 
about ten miles south of Baroda. The ahd passenger train 
from Ahmedabad to Bombay ran into a bulleck which had strayed 
upon the line, the result being that several carriages were over- 
turned, two storied second-class carriages smashed, eleven passen- 
gers killed, and seven injured—one seriously. What a commentary 
is this on the following passage from Colonel Strachey’s report on 
railway accidents in India during 1868, which has just been pub- 
lished. Colonel Strachey, it may be well to mention, is Secretary 
to the Government of India, in the Public Works Department. 
He says :—‘‘ The fencing on these lines requires attention. It is 
known to have been deliberately neglected on the Bombay, 
Baroda, and Central India Railway.” 

A CORRESPONDENT of the Times writes :—‘“‘I was travelling on 
Saturday by the express train of the Great Western Railway from 
London to South Wales, which leaves Paddington at 4.50 p.m. 
Shortly after leaving Swindon I heard a sound as if of some one 
calling out loudly, and on looking out of the window (I was in the 
last carriage of the train) I saw three or four people endeavouring 
to attract the attention of the guard by shouting and waving their 
hats and handkerchiefs. No notice was taken, and we sped on 
until we reached the next stopping place, Cirencester Junction, 
when it was found that one of the springs of the last ‘carriage 
but one had snapped, the result of which was a tremendous 
jolting of the carriage, which caused the occupants considerable 
alarm. Fortunately, no greater harm was done than the delay 
caused by the shifting of the luggage and passengers to another 
carriage, and the fright they sustained.” 


THE public are officially informed that since the 15th of July 
great improvements have been effected in the international service 
between England, North and South Germany, and Italy, vid Ostend. 
A new fast train has been arranged by the Berg Marche Railway 
from Cologne (central station), for Berlin and places beyond, at 
11.40 p.m., by Elberfeld, the lines of Westphalia, Brunswick, 
Magdeburg, &c. This train, corresponding at its departure from 
Cologne with the train bringing travellers leaving London at 
7.40 a.m., Dover 9.35 a.m., Ostend 3 p.m., and Brussels 
5.40 p.m., will perform the journey between Cologne and Berlia 
in less than twelve hours, and will arrive in the latter city at 
11.38 a.m., before the opening of the Exchange. Congest with 
the previously existing arrangements between Eng and (day 
passage) and Belgium and Belin, the new service will effect a 
saving of eight hours twenty-two minutes in the journey by 
Ostend, and eleven hours seven minutes in that by Calais. 
Travellers for Bremen, Hamburgh, &c., who may use this train will 
also find correspondences which will enable them to reach those 
towns at midday, and will be equally convenient for Kiel, Lubeck, 
Copenhagen, &c. The same train which leaves Ostend at 3 p.m. 
will also meet a fast train leaving Cologne at 11.40 p.m. for 
Mayenee, Stuttgart, Munich, South Germany, and Italy. 

Tue Calcutta correspondent of the Times writes :—For some years 
Captain Lucie Smith, the Deputy-Commissioner, has been boring 
for coal, and Mr. Mark Fryar, the practical geologist, sent out in 
the district of Chanda lately to report on our coal resources, has 
more than confirmed his estimate of the value of his discoveries. 
Mr. Morris, the officiating Chief Commissioner, has written with 
great caution on the subject, until Messrs. Mather and Platt’s 
steam-borer, which has been sent for, arrives. But ordinary 
borings and the opinions of Mr. Medlicott, geological surveyor, 
Mr. Bonner, C.E., and Mr. Fryar, reveal a vast, thick, and uniform 
deposit of coal, which has led at last to urge Government to begin 
mining operations at once, and to make a branch railway to the 
main Great India Peninsula line. The sandstones of the Chanda 

in are the same as the well-known coal-bearing sandstones of 
Raneegunge, to which, indeed, Mr. Fryar compares the deposits in 
value and extent. He is confident that there are at least two 
square miles of coal Mft. thick at a depth of 300ft., and in easy 
working position, on the Chanda side of the Wurdah, while there 
is a certainty of more than the same area on the other side, This 
practical = | cautious Government geologist declares that the coal 


n, 
lish coal costs £1 168, at 


can be laid down, by branch railway, at Nagpore at £1 a to 
ge a profit of 10s. “while a ton of Eng 
mbay, and double that at Nagpore. 


NOTES AND MEMORANDA, 

ALL India at present turns out 600,000 tons of coal a year, not 
more than the produce of one good colliery in England. 

THE Venetians have been disinterring the beautiful erypt of 
St. Mark’s after it has been buried for three centuries and 
a-half, 5 

FaTHER SECCHI announces the discovery of a fourth type of 
——, which is presented by certain red stars, With some 
slight differences, this spectrum exhibits a close relation to that 
yielded by the flame of carbonic oxide. 

THE Berlin Acclimatisation Society has received a packet of 
eggs of the Saturnia Mylitta, a silkworm belonging to India, 
which feeds on oak-leaves, but which has till now never been 
introduced into Prussia. It is said to furnish a strong and excel- 
lent silk, known in commerce as ‘‘ Tussah,” and spins a close 
cocoon, larger than and superior to that of the Japanese oak-silk- 
worm. 

Some time since, says the Annales du Génie Civil, the practice 
was introduced of converting marine alge by calcination into an 
excellent coal, superior to ordinary wood e¢harcoal, for filtering 
water, disinfecting sinks, polishing glasa, and correcting the 
acidity, and decolorising wines- also for preeipitating and decolor- 
ising vegetable alkaloids. Until recently ne value was attributed 
to the marine algw—to-day they are an important article of com- 
merce in several islands. 

AN American photographer in experimenting with morphia as a 
preservative agent for dry plates, has found that by means of th 
following preparation, whieh keeps well, plates may be prepared 
that will iela fine negatives for many months after they are 
made :—Mix together, hot water, 6 oz.; pulverised sugar of milk, 
4 oz.; tannin, 40 grs.; tincture of opium, 4drm. These are added 
to the water in the above order. The sugar of milk should be 
dissolved and allowed to stand half an hour before being filtered, 
after which the other ingredients are to be added. 


M. TILBERG has made some researches on nitro-glycerine, making 
use of the nitro-glycerine manufactured on the large scale at 
Stockholm. This material is decomposed by potassa, giving rise 
to the formation of nitrate of potassa and glycerine ; but, at the 
same time, there are formed secondary products, as ammonia, 
cyanogen, oxalic and ulmic acids, and nitrous acid. According to 
the results of elementary analysis made by the author, the formula 
for this kind of nitro-glycerine should be C,H,(NO,)30. The 
substance is soluble in concentrated sulphuric acid, yielding a 
clear solution, and forming a sulpho-conjugate, which, on being 
combined with bases, gives erystallisable salts. 

Durie the last few months there have been some remarkable 
evidences of activity in the solar photosphere. We are approach- 
ing the epoch of maximum disturbance, and already the formation 
of large spots, single or clustering, indicates that we may look, 
during the actual period of the maximum, for manifestations of 
activity at least equal to those which have been exhibited on 
former occasions. At a recent meeting of the Rayal Astronomical 
Society two enormous spots were described and pictured, one of 
them by Mr. Bidder, and the other by Mr. Browning. The dis- 
cussion which ensued led to the consideration of the granules whose 
nature and appearance have been so often dealt with of late years. 
Mr. Huggins pointed out that it is only in the neighbourhood of 
the spots that those irregularities of form are to be noticed which 
have led to the comparison of the granules to willow-leaves, straws, 
and so on. A cluster of spots measured by Mr. Browning on 
March 7th was found to have a length of 97,700 miles, and a 
breadth of 27,130 miles. The direction of its length was as nearly 
as possible parallel to the solar equator. 

Ar the last reported meeting of the Royal Academy of Sciences 
of Amsterdam a very interesting paper was presented by M. 
Donders on behalf of the author, M. Engelmann. It was upon 
the subjeet of the influence of imduction currents upon the 
Ameba diffluens and the Arcella vulgaris. The author gave his 
results as to Amceba under the following divisions :—(1) In case 
of a feeble electric current. After a short period of latent action 
there is complete arrest of the protoplasm granules, without any 
appreciable change in form on the part of the animal; after a 
while the granules again begin to move, and normal conditions are 
restored. The whole action lasts for five seconds. (2) In case of 
moderate excitation there is immediate arrest of the granules, 
and in about three seconds there is a change of form--contraction 
—approaching the spherical. The contraction lasts about two 
seconds. The whole of the phenomena extend over from ten to 
forty-five seconds. (3) In the case of powerful irritation. In 
this case there is immediate arrest of the granules and immediate 
contraction of the body. The arrest of the granules lasts from 
half to one and a-half minute; the whole of the phenomena 
extend over about two minutes. The phenomena seen in Arcella 
are of the same class; but are equally interesting, especially since 
the presence of air bubbles enables the observer to register the 
results. 

THE following extract from Dr. Carl Zerrenner’s Mineralogische 
Nachrichten, which appears in Scientific Opinion, is of interest to 
all mineralogists. Lead in Metaphyre from Stutzerbach in Thu- 
ringia.—‘“‘ This is not a case of ‘may,’ ‘can,’ ‘possibly,’ ‘is said,’ 
but it is a fact—it is native lead in the metaphyre. Whether or 
no the metaphyre really comes from the very rock that crops out 
at Stutzerbach, I cannot affirm for certain ; but I am assured that 
some workmen from Ilmenau, who were eommissioned to collect 
geological specimens for the trade, ee the pieces of ame ey 
containing native lead to a mineral dealer of the neighbourhood. 
It is from him that I lately received a specimen. In some eases 
the lead entirely fills hallows in the rock, forming pieces like 
almonds, peas, or shot; in other cases, where the rock is more 
compact, it runs through it in the form of wiry strings. Both 
kinds of lead are covered with a reddish-yellow coating of very 
fine-grained litharge, and the colour of this may have given rise to 
the notion thai the specimens of metaphyre in question eame from 
Lake Superior, and eontained copper. is coating itself is again 
covered with a white powdery substanee, probably suboxide of lead, 
but so thin that the tharge ean be seen through it. When eut, 
the pieces of metal invariably show the hardness, colour, and lustre 
of lead, and the fresh surface soon becomes covered with a grey 
tarnish. The lead is found on and in the specimen, not only above, 
or below, or on one side, but is distributed all through the roek ; for 
on breaking a specimen, I found that the newly-exposed surface 
presented coal the same appearance as that which I had noticed 
on the outside.” 

In a paper sent into the French Academy or March 29th, M. 
Becquerel gave an account of some curious inquiries recently con- 
ducted by him on this peint. He stated that im severe cold in 
winter, when the temperature falls to 8 deg,, 10 deg., and further 
below zero, it is colder in woods than outeiite them. M. Becquerel 
the elder has taken this question up again, with the aid of obser- 
vations which he made in 1868 and 1859 with the electric thermo- 
meter on the temperature ef the air in the north, compared to 
that of a tree of . & in diameter, to 0m. 22 below the bark. 
In the month of July, at the time of the greatest heats, the tem- 
perature in the air was sueceasively at 29°40, 28°20, 26°95, Xc.; 
whilst in the tree on the same days the register was 24°60, 25°90, 
25°40, &c.; the differences were equal to 4°80, 2°30, and 1°55, 
always diminishing. Once the temperature of the air, at the end 
of several days, reached 18°78 ; that of the tree was, on the con- 
trary, higher, as follows :—24°65, 23°50, 21°50. These results show 
that a certain time is necessary for the heat to penetrate the tree, 
but without attaining the maximum temperature of the air, 
except in certain peculiar circumstances already set forth. The 
observations recorded further show that in summer the tempera- 
ture of the air is in general higher at nine o’clock at night than at 
nine o’clock in the morning, and even frequently higher than at 
| three o’clock. ‘his is a proof that the maxima only occur rather 
late in the evening. 














MISCELLANEA. 


A portrait of Sir Joshua Reynolds in Salviati’s mosaics has 
just been shipped at Venice for South Kensington. 

THE fe ang: of Venice are producing some remarkably 
beautiful Egyptian lamps, which are making a sensation amongst 
connoisseurs, 

THE tomb of Stradivarius, the celebrated manufacturer of 
violins, has just been discovered in pulling down the church of 
St. Dominico in Cremona. 


THE most delicate and fragile glass wares are being brought from 
Venice packed in seaweed from the lagoons—the only effectual 
packing material for so delicate a purpose. 

THE bridge of boats across the Golden Horn is likely to be 
replaced by an iron one. The throng of all nations passing over 
the bridge is a scene which has been often recorded. 

AN international velocipede exhibition, conference, and fétes, 
under the management of an influential committee, will be held at 
the Crystal Palace, commencing on the 1st of September. 

THE north Surrey district schools, at Anerley, are drained by an 
open sewer which is a nuisance, and danger to the whole of South 
Penge Park. All efforts short of an appeal to the Secretary of 
State have so far failed to stop the nuisance. 

Two new air compressors, each running ten drills, making a 2in. 
hole and capable of sinking a foot per minute, are said to be now 
put in at the west shaft of the Hoosac tunnel. Twenty-five dols. 
worth of nitro-glycerine is daily used at the central shaft. 

THE Royal Agricultural Society’s meeting at Manchester closed 
on Saturday. The receipts from admissions during the show 
amounted to £18,120, or about £5000 more than at Leeds. The 
attendance at the horticultural show was not so good as at 
Leicester. 

THE plans of Mr. Kneass have been adopted for an iron bridge 
over the Schuylkill, at South-street, Philadelphia. The centre and 
river piles will be of iron, sunk by the pneumatic process; the 
length of the bridge will be 2488ft., and the clear height 32ft. 
above high water. 

It is announced that a fault was discovered on Saturday in the 
1866 Atlantic cable, about 130 miles from the Irish coast. Com- 
munication through this eable still continues, but steps are being 
taken to repair the damage as soon as possible. The cable of 1865 
is in perfect condition. 

A MORNING paper says it is stated that the committee appointed 
to inquire into the respective merits of the Howard-street and 
the Carey-street sites for the New Law Courts have decided to 
recommend the Carey-street site, both on economic and wsthetic 
grounds, The report of the committee is expected to be out this 
week, 

Dr. HERMANN VOGEL, who was a member of the North German 
expedition sent last year to observe the total eclipse of the sun, 
has been invited to join the new one fitted out by the Government 
of Washington, to make observations and take pho aphs of the 
great solar eclipse of the 7th August next, which will be visible 
in the United States. 

THe Great Eastern, under the command of Captain Halpin, 
arrived at Sheerness on Monday, and is now anchored in the Med 
way. Immediate steps will be taken for placing on board the 
A »-Indian cable, which is to be laid between Aden and Bombay, 
a large portion of which is now completed by the Telegraph Con- 
stiuction and Maintenance Company. 

Tue French packet boats are miserable enough, as the Calais 
harbour is insufficient for larger and better vessels. The making 
of a tunnel across the Straits would, however, probably so stir up 
the naval management and improve the packet accommodation, that 
the boats woukl be formidable rivals to the railway, which it is 
said would require 20,000 passengers a day at 5s. a head to pay. 

THe Thames embankment has thus far cost about a million and 
a-half, and the City income from the coal and wine duties amounts 
now to upwards of a quarter of a million a year, most of which 
goes to repay the embankment debt. It seems odd that the port 
of London should be dependent on special and oppressive imposts 
to pay for its bridges and embankments. To what are all its 
regular receipts devoted ? Liverpool does wonders with its port 
dues, but what does London accomplish ? 









MaJor Macutre’s blanket-hammock system of encampment was 
discussed in the House of Commons on Monday, but it came out 
that nothing had been done towards its adoption, although over- 
whelming evidence has existed for years that it is calculated to 
meet and cure one of the greatest hardships of active service. 
Had it been a question relating to the flunkey-like style of the 
soldier’s dress, or as to how he could be made more showy, though 
at the expense of his comfort, probably the matter would have 
been promptly taken up. 





THE prospects of gold digging in Natal are said to be improving. 
A mining company had fitted out forty Australian diggers to work. 
The arrival of the steamer bringing out a German exploring expe- 
dition, formed under the auspices of the Prussian Government, was 
hourly expected. Sir John Swinburne was busy quartz-crushing. 
Herr Mauch had arrived in Potchefstroom, but aithough he was 
very near at one time to the supposed site of the ancient Ophir, 
the natives would not permit him to go there. Diamonds were 
being constantly received at Cape Colony frontier towns from the 
up-country distriets, and had become a staple of auction sales. 


THE official Government Messenger of St. Petersburg says that 
MM. Siemens and Halske, who have been authorised by the Em- 
peror to construct a line of telegraph across Russia, have already 
commenced the works necessary for this undertaking. The line, 
according to the Messenger, is to be used ‘‘exclusively in the trans- 
mission of Anglo-Indian correspondence,” and is to pass from the 
Prussian frontier by Warsaw, Zitomir, Odessa, Kertch, and Tiflis, 
crossing the Black Sea and the Straits of Kertch by a submarine 
cable. This cable, which is 170 versts long, was laid down a month 
ago between Djouba and Konstantinofka, as decided by a commis- 
sion which was sent last year to take scundings in the Black Sea 
in the corvette Lioness. 





M. FERDINAND DE LEssEPs, after having connected two seas, is 
now proposing to create a new one. It appears that some enter- 
prising explorers of Central Africa have put forward the opinion 
that the Sahara is the bed of an old sea displaced by a convulsion 
of nature. On the faith of that assertion, M. de Lesseps, a little 
time ago, sent some engineers to examine the configuration of the 
soil, and, from the result of their labours, has become convinced 
that the desert in question was at its nearest limit twenty-seven 
metres below the level of the Red Sea, and that the depression 
went on increasing towards the interior. He is, therefore, of 
opinion that a canal seventy-five miles in length would suffice to 
are the Red Sea and the Sahara in communication, restore to the 
atter its original destination, and create an easy method of inter- 
course with Central Africa by means of these artificial oceans. 

Mr. BrppeRr, in his evidence before the Barking Commission, 
states roundly that the poont system improves the navigation, 
the channel of the river being deeper than in 1864. The witness 
had follo-ved the outfall three-quarters of a mile himself. There 
were cetvainly smells, but they arose principally from Lawes’ 
patent manure factory. The assertion that the sewage caused a 
shoal at the entrance to Barking Creek is incorrect. There is 
nothing at all arising from the northern outfall to affeet the health 
of the inhabitants of Barking. The witness had known Barking 
forty years. It is mechanically impossible for the sewage from 
the outfall to pass up Barking Creek. The water “rom that stream 
would send it further out into the river. There is no truth in the 
principal statements contained in the Barking memorial ; they are 
+ inary. Mr. Gregory, C.E., Mr. Hawkesley, C.E., and 
Dr. . A. Miller, F.R.S., cotfirmed Mr, Bidder’s statements, 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 

THE Royal Agricultural Society’s Show at Manchester closed 
on Saturday last. The results are the most satisfactory yet 
recorded in the history of a Society which has done a great deal 
to promote the knowledge of the science and practice of agricul- 
ture not only in England but throughout the civilised world. It 
may not be out of place to put on record here the following 
facts :—At Leeds, the Show of the Royal Agricultural Society 
was visited by 145,738 persons, and no larger attendance was 
known until this year. At the Battersea meeting, 124,328 
persons were admitted. These figures fall far short of those 
representing the number of visitors at Manchester, which are as 
follows :— 


Number Receipts. 

admitted. £ 34 

Saturday, July 17 oe ee ee 1588 at 2s. 6d. each .. 198 9 6 
Monday ,, 19 eo eo 2345 ,, 58. » ec 586 8 6 
Tuesday » 20 oo oe oe CD, & os - 824214 3 
Wednesday,,, 21 cc co co 80,406 ,, 25.60. , oo 4058 1 1 
ursday ,, 22 oe 57,129 ,, 1s. » ec 2862 7 11 
Friday os = én. a 39,285 ,, 1s. » ec 067 8 
Saturday ,, 24 co «o cc 96,302 ,, Is. ” 1819 12 0 
Total .. « BBBW6.. os co co oo MEIN 


The receipts at Leeds amounted to £9899, those at Battersea 
to £9537. The success of the Manchester Exhibition was due to 
several causes on which we need not dwell. One was, beyond 
question, the excellence of the exhibition of implements and the 
enormous number of exhibits, which presented an endless variety, 
and this will in itself prove an excuse for the fact that we must 
leave absolutely unnoticed a great number of stands, while we 
have unavoidably to pass over a still larger number with a very 
short account indeed of their principal contents. 

Before proceeding to the general exhibits it will be well to say 
all that for the present remains to be said about the reaping 
machines. In our last impression we gave the figures of merit of 
the twenty-nine machines sent to the dynamometer by Messrs. 
Hicken, Sanday, and Sadler, and explained that these figures of 
merit are obtained by using the width of cut in inches, and the 
average pull in pounds, im a very simple calculation. But the 
figures do not show what the pull really is in any machine. Yet 
this is a somewhat important matter, and we supply the omis- 
sion by the following table, in which we give the average draught 
in stones of fifteen machines by the best makers, selected at hap- 
hazard from the twenty-nine tested, but, at the same time, repre- 
senting all the different types except one—the “pushing” machine 
which is apparently applicable to very large holdings only. It 
would only occupy space to no purpose to give the draughts of 
all the machines tried, as in many cases the difference was ex- 
ceedingly small. 

PARTICULARS OF AVERAGE DRAUGHT IN STONES OF FirTEEN REAPING 
MACHINES BY EMINENT MAKERS. 


No. in Average 
Cata- Maker’s name. draught in Observations. 
logue. stones, 
One-Horse Reapers: 
45 .. Cuthbert +s «+ «+ 13° .. Mean of two observations. 
653 .. Hornsby ++ +e «+ 12°46 .. Mean of thirteen observations 
1974 .. Picksley,Sims,andCo. 19°63 .. Mean of eleven ubservations, 
back delivery, sun-and- 
planet crank driving gear. 
3726 .. Howard .. 17°12 .. Mean of e'ght obser, ations, 
3943 .. Samuelson -» 15°28 .. Mean of seven observations, 
3087 .. Bamlett.. .. .. .. 166 .. Mean of tcn observations. 
Two-Horse Rev pers—Manual Delivery. 
43 .. Cuthbert 17°42 .. Mean of nineteen observa- 


tions, cut 4.t. 4in. wide. 

15°33 .. Mean of fifteen observations. 
This machine has a roller 
driven by a friction wheel 
at back, instead of dropping 
platform; it is of the semi- 
manual delivery class. 

12°27 .. Mean of eleven observations, 
cut 4ft. 4in. wide. 

13°91 .. Mean of twelve observations. 


59 .. Brenton .. 


648 .. Hornsby 
3727 .. Howard 


3939 .. Samuelsonand Co. .. 128 .. Mean of ten observations, 

4ft. 2jin. cut. 
Two-Horse Reapers—Self Delivery. 

164 .. BrighamandBickerton 21°83 .. Mean of six observations, 
sheafing machine. 

176 .. Burgess and Key.. 24°25 .. Mean of twelve observations. 

643 .. Hornsby... .. .. 21°78 .. Mean of fourteen observa- 
tions. 

3937 .. SamuelsonandCo, .. 225 .. Mean of fourteen observa- 
tions. 


Two Anerican Grass-Mowing Machines. 


480 .. WalterA. Wood .. .. 13°45 .. so of twenty-two observa- 
ions. 
1305 .. Wilber,Stevens,andCo 246 .. Mean of twenty observations, 

“ Eureka” machine. 

This table contains some interesting facts which may prove of 
considerable service not only to agriculturists, but to engineers. 
One of the first is that the draught of all machines with an 
automatic delivery is higher than than that of machines with 
manual delivery, and this results from two causes: first, the 
resistance of the delivery apparatus ; and, secondly, the increased 
width and weight of the machine. This last appears to be an im- 
portant factor, for we find Cuthbert’s manual delivering 
machine, No. 43, a strong and heavy implement, calcu- 
lated to stand a great deal of hard work, offering 
a resistance of 17°42 stones, and with 56°9 as a figure of 
merit; while Hornsby’s light and beautifully made machine 
643 has a draught of 21°78 stones. But the figure of merit of 
this last machine is 61°76, which does not compare at all un- 
favourably with that of the manual delivery machine. Brigham 
and Bickerton’s admirable self-raker has a draught nearly 
identical with Hornsby’s, or 21°83 stones. Its figure of merit is, 
however, 64'5, a fact which we attribute to the newness, and 
consequent resistance, of the cam-work of the self-acting rakes. 
On the whole, the self-delivery machines do not compare 
unfavourably with the manual machines when the width of cut 
is taken into consideration, although the absolute resistance is, 
as we have said, in all cases higher. There are, however, one or 
two very suggestive exceptions to this rule; we may compare, 
for example, Hornsby’s two-horse manual delivery reaper No. 
648 with a draught of only 12°27 stones, and a figure of merit 
of 39°7, with Burgess and Key’s self-delivery machine, having a 
draught of 24°25 stones, and a figure of merit of 74:9. How 
the disparity happens to be so great we shall not pretend to 
decide. 

Again, comparing the one-horse reapers with those for two- 
horses, it will be seen that the difference exists merely in name, if 
we except the circumstance that no one-horse machine with self- 
delivery was sent to the dynamometer for trial. The one-horse 
machines were in all respects similar to those for two horses, the 
only difference which we could detect being that in certain cases 
the width of cut was very slightly reduced. The preceding 
table shows that the draught of the one-horse in some cases 
actually exceeded that of the two-horse machine. Take, for 
example, Picksley and Sims’ one-horse reaper No. 1974, with a 
draught of 19°63 stones, and let us compare it with 648, 
Hornsby’s two-horse reaper, with a draught of 12°27 stones only, 
and this again with Howard’s one-horse reaper No. 3728, with a 





draught of 17-12 stones. The figures of merit show that the resis- 
tance of the first and last machines was out of all proportion 
greater than that of the second, the fi being as follows :— 
Picksley, Sims, and Co., 67°2; Hornsby, 39°7; Howard, 65:1. 
From these figures it would appear that Mr. Hornsby has learned 
to reduce friction and resistance of all kinds far below any other 
maker of reaping machines, if we except Samuelson, whose im- 
plement No. 3939 had a draught of but 12°8 stones, and 
a figure of merit of 44.1. Other points may be discovered of 
much interest in the valuable data we have placed before our 
readers, but we have not space to treat of these. 

A word of explanation must be offered concerning the two 


crank, no doubt, is very suggestive of the necessity of driving 
| the Site as directly ou from the road wheel. With this 
sentence we take our leave of reaping and mowing machines 
for the present. Some of the best of those exhibited we hope to 
illustrate in an early impression; then we may have something 
to say as to the theory of the construction and mode of action of 
reaping and mowing machinery in general. 

From the reaping machine we turn naturally to the portable 
engine and thrashing machine, because the three together 
represent the most important applications of the science of 
mechanical engineering to agricultural purposes, and the use of 
the two last follows naturally on that of the first. We do not 








CAMERON'S SELF-CONTAINED ENGINE AND BOILER. 


mowing machines, particulars of the draught of which are given 
at the end of the table. The fact is that a considerable rivalry 
sprang up between two American firms—that of Mr. W. A. Wood, 
and Wilber, Stevens, and Co. The trial was not international, 
but intended to set at rest the comparative merits of two 
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ASHTON AND STOREY’S CONTINUOUS INDICATOR. 


American machines. Mr. Wood’s, as will be seen, won with the 
utmost ease. The “ Eureka” machine is indeed only suitable for 
prairie work, as one of the horses always walks in the standing 
crop. The loss of power, due to the introduction of the bell- 


intend, however, to notice exhibits solely in the order in which 
they are used, otherwise we should have to apologise for the 
anachronism of leaving Messrs. Fowler and Co.’s stand un- 
noticed until now. Messrs. Fowler and Co. exhibited more 
largely than ever, and their exhibits deserved and attracted 
no small attention from those who appreciate well-designed 
machinery thoroughly well made. The firm had a couple of 
engines working ploughs and cultivators in a field near the show 
during the last week it wasopen. Thework performed extended, of 
course, over a comparatively limited area, but it was perfectly 
well done, and in some respects novel in character. Besides 
these engines they showed about ten others, which, with certain 
exceptions, have been already more or less fully described in our 
pages. Themostremarkableenginein theirstand was oneof 30-horse 
power—the largest ploughing engine ever made. It was con- 
structed for Mr. Campbell, of Buscot Park. This gentleman is a 
great believer in deep tillage. He purchased last year the two 
20-horse power engines shown by Messrs. Fowler at Leicester, and 
he has ordered the 30-horse engine under consideration and another. 
What would the fathers of the present generation of farmers 
have said to this monster machine, which dwarfs into insigni- 
ficance many a locomotive still at work? Its weight is about 
twenty-seven tons. It has 600ft. of heating surface and a pair 
of 1lin. cylinders. The winding drum is placed beneath the 
barrel of the boiler. It is a plain drum, the engine being 
worked on the “ double-engine system.” The most noteworthy 
features about the machine, however, are the plummer blocks, 
saddles, &c., which are all of Taylor’s crucible cast steel. 
Nothing, perhaps, has ever been made in steel to exceed these in 
beauty of finish. If they are but as good as they look, they are 
good indeed. It is a fact worthy of notice, as showing of what a 
large and well disciplined establishment is capable, that we 
saw the engine on Tuesday, July 11th, complete in the show-yard, 
where it had been for some time ; and that eight weeks and four 
days preceding, not so much asa single drawing existed of the 
machine ; drawings, patterns, castings, boiler, engine, were 
all made in little more than six weeks. It will be asked of what 
use is so large an engine ? None, perhaps, for ordinary work ; but 
the owner of Buscot Park is going in for very extraordinary 
work. His two 30-horse power engines are intended to till his 
ground to a depth of not less than 3ft. 6in.; not, of course, to 
plough it, but to cultivate and aérate it to that depth, and we 
believe that he contemplates going even further down. The 
strain on the traction rope caused by driving the implement at 
this depth is seven tons ; and it may well be imagined that a 
30-horse power engine, big as it is, is none too big for such Titanic 
labour as this. The list of novelties exhibited by the firm 
did not end here. They also exhibited a new cultivator which 
turns round at the headland almost without stopping, and which 
bids fair to supplant all the balance ploughs and cultivators in 
use. The arrangement is extremely neat and ingenious, but we 
have not space to describe it at length. Messrs. Fowler also ex- 
hibited a species of travelling house on wheels, likely to prove 
useful to those who hire out ploughing machinery. 

Messrs. Howard, of Bedford, exhibited a set of patent steam 
cultivating machinery, consisting of a pair of 12-horse power self- 
propelling engines, each fitted with two winding drums, two 
cultivators worked simultaneously, 2000 yards steel wire rope, 
two headland ropes, &c., adapted for hire, large farms, and the 
vast plains of foreign countries and the colonies. A pair of 
double action steam cultivators, a traction wagon made entirely 
of wrought iron except the axles, which are of steel, and a set of 
patent steam cultivating machinery, consisting of 12-horse power _ 
self-propelling engine, with two winding drums, 5-tined culti- 
vator, &c., the cylinders placed under the transverse boiler. 
The power is given off from the engine to the winding drums by 
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open gear. The apparatus may be worked either on the 
stationary or direct system. We have often before described 
Messrs. Howard’s ploughing tackle, and they exhibited nothing 
this year calling for especial notice. They also exhibited one of 
Mr. J. Howard’s patent tubulous boilers, in which some improve- 
ments have been effected, the cast iron longitudinal tubes being 
replaced by others of wrought iron of larger diameter. The 
peculiarities of this very excellent boiler have so often been 
explained in our pages that we need not dwell on them here. 
Messrs. Aveling and Porter, of Rochester, deserved a better 
place in the show than the out-of-the-way corner in which they 
were stationed. It is true that the road roller, to which we have 
already referred, had constituted a conspicuous object at one 
time during the early days of the show; but during the show 
week proper it could only be seen by those who went a little 
out of their way to look for it. This road roller is a very neat 
machine, with a low centre of gravity, and great flexibility 
adapting it to the surface of the road. It weighs fifteen tons, 
rolls 6ft. wide, and costs but £550. It has two driving and two 
steering rollers, and can be turned end for end in its own length, a 
fact of considerable importance to borough surveyors and others, 
who require to roll narrow and crooked streets. The engine did 
some remarkable work at Manchester besides preparing the road 
at Old Trafford, as already described ; of this we may have 
more to say. Messrs. Aveling and Porter also exhibited one of 
their 12-horse agricultural engines. To please us, this engine 
when fitted with ploughing tackle is one of the best 
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greatly to the durability of both. All parts of the engine are 
external and easily got at. There is but one guide bar, with a 
very wide bearing surface, in place of the four generally used. 
All the brass steps have square bottoms, so as to be easily lined- 
up when worn ; the crank shaft neck steps tighten horizontally 
on both sides, in the direction of the working strain, by means of 
an ingenious arrangement of wedges fitting on the whole surface 
of the brasses ; the steps next the flywheel are two and a-half 
diameters long. The ordinary over neck wrought iron crank 
is preferred, on account of its simplicity, to the in- 
side bent crank, as, in case of accident, it could be 
repaired by any clever workman in any part of the 
world, with the tools generally found in a smith’s shop ; this is 
an important consideration for exporters, emigrants, and the 
general user. The governor is driven by bevel wheels, and 
communicates with an equilibrium regulating valve. The 
feed pump is fitted with air vessels, and with a valve at 
the bottom of the suction pipe; it is fitted with ordinary 
conical seat valves in preference to the ball valve. The piston, 
pump, and valve rods are made of steel, and so is the crank 
shaft and pin. The boilers are cylindrical throughout, and no 
angle iron is used in their construction. They have cylindrical 
fire-boxes, communicating by tubes with the smoke-box. They 
are lagged all over, and fitted with a very strong man-hole in the 
top of the barrel near the middle, in which is fixed an eye bolt, 
by means of which the whole engine and boiler can be swung by 





piston rises under the influence of pressure, or falls under that of 
vacuum, the horizontal wheel has motion imparted to it, and it 
will move the further in a given time the greater the distance it 
is removed from the centre of the verticaldisc ; but this distance is 
determined by the pressure in the cylinder. The hand actuated 
by the horizontal wheel records foot-pounds per minute, per hour, 
&c.; and, consequently, the greater the pressure in the cylinder 
the greater will be the travel of the horizontal disc, and the larger 
the number of revolutions made in a given time, and the larger 
the number of foot-pounds registered. The machine shows 
almost at a glance the power developed during each day or each 
hour, while diagrams can be taken as with the ordinary indi- 
cator. 

Before quitting the stationary engines we must notice two, one 
shown by Messrs. Clayton, Shuttleworth, and Co., of 10-horse 
power. This engine, in faultless beauty of design and absolute 
splendour of workmanship and finish, excelled anything we have 
ever seen; it was simply perfection from one end to the other. It 
rather opened the eyes of some foreign visitors to the show. The 
other engine we wish to notice is one of 12-horse power, exhi- 
bited by the Reading Ironworks Company, of which we annex an 
engraving. We havealready illustrated the condensers fitted to this 
type of engine, which constitute a specialty with the Reading firm. 

This class of engine is specially designed to insure 
economy in the consumption of fuel. The cylinder is 
made in one casting with the valve chest, and steam jacketed 








a crane. The boiler has a complete double set of fittings :—Two 
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throughout. The engine is fitted with variable expansion- 
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HORSE RAKE MANUFACTURED BY THE READING IRONWORKS COMPANY. 


ploughing engines ever produced, both as regards simplicity ; safety valves, two glass water gauges, and two fusible plugs in | valves, so arranged as to be capable of the most minute adjust 


of design, excellence of workmanship, and moderation in 


fire tube. The engines are all made to a system, under which 


ment while working at full speed. All the wearing surfaces are 


price. We strongly advise our agricultural friends to go to | the pistons all run 300ft. per minute, and the circumferences | got up with the greatest care, so as to produce the least possible 


Rochester, see one, and judge for themselves before they buy. 


of the fly-wheels all run 1880ft. per minute, which enables an | 


friction while running. When supplied with steam from a suit- 


A set of travelling rope porters, which we heard one Manchester | engine to be replaced by any other size without alteration of | able boiler, the manufacturers can guarantee a consumption of 


man explain to another were improved two-wheel velocipedes, 
completed Messrs. Aveling and Porter’s list of exhibits. 
Far up the yard, in an out-of-the-way corner, we found another 


road roller—that of M. Gellerat, which was exhibited at Paris, | 


and illustrated in THE ENGINEER in 1867, when we gave full par- 
ticulars of this remarkable machine, which is now being made in 
this country by Messrs. Manning, Wardle, and Co., Boyne Engine- 
works, Leeds. The roller is thus described in the catalogue :— 
“ Steam road-roller ; invented by E. Gellerat and Co., of Paris, and 
manufactured by the exhibitors. Price £950. Weighs fourteen 
tons ; is used for consolidating freshly-stoned roads ; works for- 
wards or backwards, and turns in asmall circle. By its use new 
roads are made fit for traffic in a few hours. The saving in 
labour, as compared with horse-rollers, is one-half. Has been 
exclusively used by the city of Paris for some years.” Com- 
parisons are odious it is said, yet we cannot help seeing that 
while Mr. Aveling’s road roller costs £36 13s. 4d. per ton, that 
of M. Gellerat costs £67 17s. 1d. per ton. Some sub- 
stantial advantages should result from the increased price. 
What they are we are unable to say. We must add a word in 
praise of the workmanship, however. The roller was got up in 
admirable style, and reflected infinite credit, so far, on Messrs. 
Manning, Wardle, and Co., who also exhibited a very well got up 
“portable” engine of 10-horse power, which, as stated by the 
makers, combines all the compactness of a portable with the 
stability of a fixed engine. I isadapted for a fixed farm engine, 
or for confined situations, or for exportation ; saves all brick 
boiler-flues and chimney, and is very economical in fuel. Itisa 
misnomer to call this engine portable. It is really a self- 
contained engine, capable of being moved from place to place, 
but it is not a portable one in the same sense that ordinary agri- 
cultural engines are portable. 

Not very far from Messrs. Manning and Wardle’s exhibits, 
Mr. T. Cameron, of the Egerton-street Ironworks, Hulme, had 
one of the most attractive stands in the yard, attractive at least 
to those who cared to see a number of engines “ portable,” in the 
samesense that Messrs. Manning and Wardle’s engine was portable. 
These engines were devoid of bright-coloured paint or glittering 
brass work. They were so plain, and even dingy, in appearance, 
that they were probably passed by thousands with a mere glance 
of contempt. Yet we have no hesitation in pronouncing them, 
after a close examination, as the best engines of the kind ever 
exhibited. They are not handsome, but the design is excellent, 
though very heavy ; and the workmanship, especially of the 
boilers, very good indeed. Engines of 6, 10, and 12-horse power 
respectively were exhibited. The engines can be mounted on 
wheels, if desirable, instead of feet, and the exhibitor showed two 
80 mounted, but he does not appear to advise their use in this 
way, for which indeed they are too heavy. The general 
characteristics of Mr. Cameron’s engines will be easily 
gathered from the engraving on the opposite page. 
The engine is fitted on a strong bedplate, which thereby 
relieves the boiler from its alternate working strains; an 
arrangement, which, in the opinion of many people, conduces 





| diameter, driving pulley, or speed of shafting. , 

We must here apparently digress for a moment to notice a 
most ingenious instrument exhibited by Messrs. Isaac Storey and 
| Sons, of Manchester. It is Ashton and Storey’s continuous 
| steam-power meter and continuous indicator. We have in pre- 
paration drawings and a complete description of the instrument, 
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fuel of about 24]b. per horse-power per hour in engines of 
12-horse to 20-horse power, and in higher power a more 
economical consumption. The Reading Ironworks construct 
their engines from 4-horse to 40-horse power, the one illustrated 
being their nominal 12-horse. 

The cylinder, condenser, crank shaft, bearings, and all the dif- 
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but the preceding] engraving of its external appearance, and 
a very brief explanation of the general principle of its action, will | 
not be out of place here. In the lower part of the instrument is | 
placed a piston and a cylinder working just as an ordinary indi- 
cator. The piston rod actuates a disc wheel, which slides against 
the face of a vertical rotating dise—both of these are shown in the 
cut. The horizontal disc actuates a train of mechanism by which 
a hand is moved over a dial. When the indicator has no pres- 
sure on it, the horizontal wheel being opposite the centre of the 
vertical disc, has no motion imparted to it, but the moment the 








STATIONARY ENGINE BY THE READING IRONWORKS COMPANY. 


ferent parts are erected on a cast iron bed-plate, which alone is 
secured to the masonry foundations. The air pump is, double- 
acting, the air pump valves being of india-rubber. The force pump 
is supplied with water from the condenser. The governors are 
adjusted to allow the engine to work at a speed of ninety revolu- 
tions per minute. The following are some of the Faoke 
dimensions :—Diameter of cylinder, 12}in. ; length of 

16in. ; diameter of air pump, 4in. ; stroke of air pump, 16in. ; 
diameter of force pump, 24in. ; stroke of force pump, 2}in ; the 
space occupied by the engine in plan is 12ft. llin. by 2ft. 9in. 
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Vacuums of over 27in. of mercury can be maintained by these 
condensers, which can be fitted with little trouble and at mode- 
rate cost to existing engines. 

We have endeavoured as far as possible to adhere to some sys- 


tem in describing this show, but the task is excessively difficult, | 


and we must break through it here to notice a host of small ex- 
hibits which really deserve attention. 

The inevitable necessity, as we suppose it is, of utterly dis- 
regarding classification in placing the articles exhibited, greatly 
adds to the difficulty of systematic and critical inspection, 
and entitles anyone attempting to note the comparative 
merits of the articles exhibited to liberal indulgence for any 
errors of omission or of commission. In many cases, indeed, 
comparison is simply impossible. In relation to a large propor- 
tion of the whole articles exhibited there is no competition this 
year, or perhaps at any time ; there is no prize awarded, and the 
articles of the same class are not seen in juxtaposition. For 
obvious reasons inventors and manufacturers keep all their 
exhibits together, and these are in many instances of the most 
varied character. This year there are no prizes given for ploughs, 
harrows, and various other implements, and it may be that the 
show of these was not quite up to the average ; it was, notwith- 
standing, very full ; but the visitor desiring to see what imple- 
ments in these classes were displayed would require totravel along 
the whole of the two ranges of implement sheds, forty-six in 
number, the double row extending for above 1000ft. in length, 
and being about 800ft. wide in one part. The fine exhibits of 
the two great plough-making firms, the Howards of Bedford, and 
Ransomes, Sims, and Head, of Ipswich, were‘ to§{bejseen in 
opposite ranges of the sheds, although not far apart from each 
other; but scattered throughout the whole of the two ranges of 
sheds were the productions of a score of other plough-makers of 
good repute, including Vickers, Snowden, and Morris, who 
showed twenty-two ploughs, swing and wheel; John Cooke 
and Co., who showed twelve ploughs, chiefly wooden and com- 
bined wood and iron; Larkworthy and Co., who showed a 
smaller number of ploughs, but made a large and good display 
of their three an] four beam “ Excelsior” harrows. The stand 
45, of Hornsby and Sons, ‘also included in the fine and varied 
show of implementsseven ploughs for various uses. Messrs. Howard 
were in great force, and showed thirty-six ploughs, the Ipswich 
firm exhibiting twenty-one varieties. 

Of other implements of the more important classes there was 
an excellent show of harrows, in which the majority of the 
plough-making firms already referred to exhibited, with Amies, 
Barford, and Co., Ashby and Jeffery, Hill and Smith, Richmond 
and Chandler, and numerous other firms in addition. 

In clod-crashers excellent implements were shown by Picksley, 
Sims, and Co., Davey, Paxman and Davey, Crosskill and Sons, 
the Beverley Iron and Wagon Company, and several other firms. 

Of other implements, or, more properly, machines and vehicles, 
not employed in cultivation, there was a good show of cake- 
breakers, cutters, and mills, by Woods, Cocksedge and Warner, 
who exhibited a large variety of well-made useful machines and 
implements, headed by half a dozen very compact vertical 
steam engines of various powers and patterns ; they also showed 
well in carts and wagons of various kinds. In this class there 
was a fine display, particularly by the Beverley Iron and Wagon 
Company, Corbett, and Hayes and Son. The exhibited articles 
looked too good for their destined uses, with their carefully 
picked, dressed, and varnished oak frames and pitch-pine side- 
boards. 

Of chaff-cutters there was an excellent display, in which Rich- 
mond and Chandler, Ransomes (of Ipswich), Ashby and Jeffery, 
Picksley and Sims, and J. Warren were conspicuous. Turner, 
of Ipswich, also showed a good chaff-cutter, and was rather 
strong in crushing mills and other useful machines. 

Had the horse-rakes been brought together they would have 
formed a very fine show. There were as many as thirty-seven 
exhibitors in the class, many of them showing a number of rakes. 
Most of them were beautifully made, and among the most grace- 
ful and nicely-proportioned and adjusted implements in the yard. 
We were only able to see a portion of them, and amongst others 
greatly admired the exhibits in this class by Ransomes, of 
Ipswich, the Howards, of Bedford, Ashby and Jeffery, Picksley 
and Sims, and the Reading Ironworks Company. Their rake 
we illustrate on the opposite page. In it we notice some 
novel features. The teeth, which in other rakes are usually 
fixed to cast eyes strung on the front bar, are in this rake 
arranged in the following manner:—The teeth at the upper 
end are formed into hooks, each clipping securely round a loose 
ferrule on the front bar, the castings in this case merely being 
threaded on to the teeth from the lower end until they assume 
the position as shown, and when made fast by the set screw act 
only as stops to the hooked end of the teeth from shifting away 
from the bar. The pull, it will be seen, is on the teeth them- 
selves, and not on the castings, as usual. The teeth are entirely 
of steel, and any one can be removed at will without in any way 
disturbing the frame. The leverage is light, and arranged in 
such a manner that when the rake is in operation the teeth are 
so locked that they cannot rise beyond the play allowed for irre- 
gularity of the ground. This rake has been out for the past two 
seasons, and we believe has given entire satisfaction. 

Messrs. Francis Morton aud Co., of Liverpool, occupied in the 
large yard devoted to traction engines a space of 160it. by 25it., 
40it. in length of which was covered in by the firm with one of 
their galvanised corrugated curved self-supporting roofs, illus- 
trative of the application of this class of roof for permanent hay. 
corn, or cattle shedding, especially adapted for the use of agri- 
culturists. These roofs have the great advantage of being fire- 
proof, costing little or nothing for maintenance, exceedingly neat 
and complete in appearance, and at the same time so economical 
that a roof 100ft. long by 19ft. span can be delivered and 
erected by the firm on the preprietor’s wood wall-plates and up- 
rights, prepared ready to receive the roof, for the sum of £70. 
Displayed beneath this roof was a large collection of ‘elaborately 
prepared models of iron buildings, designed for various uses in all 
parts of the world. Among others we observed the following :— 
A model, we believe, of the first Egyptian iron cotton-ginning 
manufactory erected onthe banks of the Nile ; an iron fire-proof 
Customs’ warehouse, designed and supplied for the Government of 
New Zealand ; an elaborate model of a large store and dwelling- 
house, designed and erected in the Island of Grand Turk, West 
Indies (this building was about completed when the fearful 

tornado of 1866 passed over the island, but it escaped 
with very trifling injury, while all surrounding buildings 
were destroyed); model of double-span iron hay barn, as 
designed and erected for the Duke of Leinster (this model 
was a good illustration of the numerous iron hay barns 
erected by this firm in various parts of the country, &c.) 
The specialities or novelties exhibited this year by the firm were 
a new patent eccentric self-locking winding straining pillar for 
wire fences, and a new post called the clustered column fence 
post, composed of a series of strong wrought iron rods held 
together by castiron frames through which the wires of the 
fence pass fitted with a cast iron cap. These posts are intended 
to be bolted to stone blocks, or they may be self-fixing. 








| Our attention was also drawn to the patent iron thatch sub- 
| stitute exhibited by the firm, which was shown fixed on a 
' small rick erected on a platform at the stand. This iron 
| covering is designed to supply a farm desideratum long inquired 
for by the highest agricultural authorities ; it is designed to 
secure portability, permanence, and simplicity of erection ; it 
is also fire-proof, facilitates the ventilation of the stack, is 
readily taken off and on, is placed on the ricks or stacks 
themselves, saves labour, also the whole of the straw of the 
farm, which the modern scientific culture of the farm requires for 
more important purposes ; and taking its life at only five years, a 
saving is effected during this time, under ordinary circum- 
stances, of 25 per cent. This covering is all galvanised,Zand so 
securely fixed by the patent winding anchors that it is per- 
fectly safe from damage by wind. 

The council of the Society allows a very liberal interpretation 
of terms as regards articles admissible for exhibition at their 
annual shows, which embrace freely articles that may be in re- 
quisition to satisfy the personal or domestic needs and comfort 
of agriculturists and their families, and even to gratify their 
whims, along with the machines, implements, and conveniences, 
provided for the furtherance of agriculture and the operations 
and processes more or less directly connected therewith. The 
show was almost, in the number and variety of the objects exhi- 
bited, worthy of the designation of Universal Exposition. There 
were seventeen exhibitors of velocipedes, and about 150 exhibits 
of sewing-machines ; exhibitions of carriages, harness, and 
saddlery, of boot and shoe-making machinery ; of beer-engines 
and brewing utensils ; of razors and scissors ; of perambulators 
and pill-making machines ; and of a host of varied objects too 
numerous to be classified. 

Among the most popularly attractive sights were the machines 
in motion, and notably among these the pumps, and the brick- 
making and wood-working machines. Among the pumps at 
work, we noticed particularly the “ Special” of Tangye Brothers, 
improved by Holman’s buffer valves, capable of throwing 
60,900 gallons an hour, and working at from a half stroke to 
100 strokes per minute. With 12in. steam, and 14in. water 
cylinders, it was working steadily at only 7 lb. pressure. Of their 
pump we learn 700 have been sold since the Bury Show of 1867. 
The same firm exhibited numerous other pumps and articles 
chiefly connected with hydraulics, excepting, indeed, bicycle and 
tricycle velocipedes. Messrs. Hayward, Tyler, and Co.’s econo- 
mical and effective universal steam donkey pump, which we 
have recently described in THE ENGINEER, exhibited its powers 
satisfactorily, and appeared to increase its rapidly growing popu- 
larity. Messrs. J. and H. Gwynne showed five varieties of their 
patent centrifugal pumping engines, which have done so much 
to extend and establish the reputation of the firm. It would 
have been a serious strain upon the resources of the Manchester 
Waterworks, and probably a serious inconvenience to visitors 
and exhibitors, to have kept these powerful engines constantly at 
work. Messrs. 8. Owens and Co. made a good display of their 
hand pumps, some of them very beautifully designed ; of their 
lift and foree pumps, rams and other hydraulic engines and 
apparatus, including their compact and useful Cassiobury fire 
extinguisher, which has secured such extensive patronage. 

Among the other exhibitors in this department were Messrs. 
Warner and Sons, who chewed a very large and interesting 
variety, above thirty in number, of portable force pumps, in 
brass, copper, and cast iron ; garden engines, liquid manure 
pumps, and numerous other articles in other classes. Amies, 
Barford, and Co., Norton, Woods, Cocksedge, and Warner, Wil- 
liamson Brothers, Gwynne, Tangye Brothers, Hayward, Tyler 
and Co., and numerous other exhibitors also showed miscellaneous 
hand-power, and horse and steam pumps. 

Among the brick and tile-making machines the exhibits of H. 
Clayton, Son, and Howlett, kept at work in making bricks from 
clay dug out of the show-yard, and pugged on the spot, attracted 
hosts of visitors, and excited much admiration by the rapidity 
and smoothness of the processes, and the sharpness and smooth- 
ness of the production. There were four other exhibitors in this 
class—Scragg, Middleton, Page and Co., and Whitehead. 

In another part of the yard from that in which the above notes 
were made, some curiosities in steam engines were notable ; 
amongst others, a one-horse power vertical engine, with a 3hin. 
cylinder and 6in. stroke. It stands in a space of 3ft. 6in. by 2ft. 
2in., is 3ft. 6in. high (or 7ft. 6in. to the top of the funnel), has an 
18in. fly-wheel, and makes 120 revolutions per minute. The ex- 
hibitor, Mr. W. N. Nicholson, of Newark, made a capital display 
of hay-makers, clod-crushers, and other implements. Messrs. 
Ashby and Jeffery, in the same locality, made a good show of 
useful implements, a large proportion of them new, in solid 
axle hay-makers, horse-rakes, oil-cake mills, rotating harrows, 
chaff-cutters, and other implements. Hancock and Foden showed 
an improved thrashing machine worth notice, in which, by the 
application of Coulson’s spring hangers, the number of parts 
needing lubrication is much reduced, and also the tear and 
wear. In a vertical engine shown by the same firm the 
vertical tube can be renewed by means of face-joints at the top 
of the fire-box and at the top of the dome. The exhibits 
relating to engine-working and engine fittings were very numerous. 
Isaac Storey and Sons made as many as 280 exhibits, chiefly of 
the class just indicated, and Allen Harrison has a very large 
number, as did J. Bailey and Co., referred to in a former num- 
ber. D. Adamson and Co. made a good display of hydraulic 
lifting jacks ; Barrows and Stewart had a good display of screw 
lifting jacks for general purposes, with the more important 
entries of an excellent 12-horse power double-cylinder portable 
steam cultivating machine, and various other entries. The wheel 
moulding machine of Mr. L. Scott was much noticed, as was also 
the interesting collection of steam hammers, at work, of B. A. 8. 
Massey; the range of their power was from 17 Ib. to 20 cwt. Mr. 
Adam Dixon had a large display of Bourdon’s steam pressure 
and vacuum gauges, of Dewit’s double and single diaphragm 
gauges, and of gun-metal boiler mountings. A. and W. Edding- 
ton, in addition to a portable engine, a wrought iron water cart, 
and screw jacks, showed a very useful assortment of leather and 
cotton canvas driving bands. Messrs. Webb and Son, and Hep- 
burn and Sons, had also a very full exhibition of articles in the 
some class, some of which we propose to notice more fully. 

In matters relating to building there were some very interesting 
exhibits, amongst which we would specially notice the display of 
Mr. James Roworth’s Archimedian screw ventilator, of which 
there was a large number of almost all sizes, suitable either for 
the cure of smoky chimneys, or the ventilation of large buildings, 
public or private. Those who saw the numerous specimens 
revolving would have no hesitation in accepting the warranty 
that they will perform well, and secure a constant up, while 
they prevent a down, draught. The contrivance for lubrication 
is very simple and efficient. Near the ventilators, Messrs. 
Major, of Bridgwater, had an interesting exhibition of their pro- 
ductions, useful and ornamental, in the well known Bridgwater 
clay. There was a great variety of objects in vases, pipes, tiles, 
ridges. garden borders, flooring slabs, kiln floor-blocks, and other 
articles, but the “leading article” seemed to us to be their 
angular corrugated roofing tiles, made with ridge tiles to match. 








These, as we saw, make a handsome roof, and require no pointing 
with mortar on the under side. They are simply laid by buttons 
upon laths, have very good cover, and make a perfectly water-tight 
roof. They may be so treated in manufacture as to come out of the 
kiln of a variety of colours, or with‘a hard glazed upper surface. 
The floor ofstand No. 244, where Messrs. Cockshoot and Weatherill’s 
new railway brake was exhibited, was well worth notice. It was 
of concrete pavement, flaidjby the Liverpool Cement Company. 
It presented a very smooth surface, and we were told that it has 
been tested for two" years alongside of granite in the Liverpool 
Exchange, and thatjthe;granite has worn three-eighths of an inch, 
while there is no perceptible wear upon the surface of the con- 
crete. It is an important novelty, and likely to come exten- 
sively into use for street pavements, in corn mills, dwelling- 
houses, and various situations; it resists damp and defies vermin. 

The exhibits relating to horticulture were numerous in the 
agricultural and horticultural societies’ shows. A very handsome 
conservatory was exhibited by Mr. Cranston, architect, of Bir- 
mingham, who has achieved a high reputation for this description 
of structure. The glazing is done without putty, and the 
ventilation without shock or disturbance to the glass. Mr. 
T. G. Messenger, of Loughborough, also exhibited a very 
handsome curvilinear conservatory, with a novel and efficient 
ventilating arrangement. Messrs. Titley of Congleton, Boulton, 
of Norwich, Wheeler of Nottingham, and others, also exhibited 
in the same class. Boulton’s house, moderate in price, was re- 
markable for the effective iron work introduced. 

Messrs. Green and Son, of Leeds, showed an excellent conser- 
vatory boiler, set without brickwork, and occupying very small 
space. Every cubic foot of boiler space heats 57ft. of 4in. pipe, 
The furnace effectually consumes its own smoke, and the cost tor 
fuel is small. 

The show of garden rollers and lawn mowers in the Royal 
Agricultural Society’s yard was large ; and notably among the 
exhibitors, Amies, Barford and Co., Ransomes, Sims and Head, 
Picksley, Sims and Co., Green and Son, of Leeds and London, 
Richmond and Chandler, and numerous others. Messrs. Ran- 
somes had also a separate and very good exhibition of lawn mowers 
and other garden implements in the Royal Horticultural Show. 

Returning to the open space in the Royal Agricultural 
Society’s yard, Barron and Son’s machine for the removal of 
trees from 50it. high downwards, claims attention. It seems 
admirably adapted for its work, from the mass of unbroken earth 
and root it transports ; it had a fir tree of goodly size upon the 
frame, with the root carefully packed and secured. MeTear and 
Co.’s felt show is in the same locality, and not very imposing in 
appearance, but interesting, upon inquiry as to the capabilities of 
the firm, who can apply the material to a roof up to 100ft. span 
without central support. 

In gates, posts, stiles, hurdle and fencing, there were many 
exhibitors, who showed some very interesting specimens. Among 
others that specially attracted our attention, were the gates, rail- 
ings, and continuous bar fencing of Main and Co., of Glasgow. 
The strained wire fences with T iron top bars and flanged iron 
standards are new and meritorious. They have great strength, 
and can be erected without stonework, and, as was shown, can be 
carried round very quick curves without side stays. The top 
bar gives great strength, and has the additional advantage that 
animals see it and will not leap against it. The standards and 
top bar are secured by a very simple, yet efficient, patent staple 
of the best drawn wire, split and doubled at the joints. The 
Birkwood pass through fences is an ingeuious contrivance, per- 
mitting bipeds of moderate size—crinoline not allowed for—to 
pass, but barring the passage of sheep and larger quadrupeds. 
Some good exhibits in this class were also made by Messrs. Ha 
and Smith, Amies, Barford, and Co., Bayliss, Jones and Bayliss, 
the St. Pancras Ironworks Company, Greening and Co., Thos. 
Hydes, W. H. Peake, and others. The park and field gates of 
Mr. James Braggins, of Banbury, are well worth special mention 
for their superior make, hangings, and fittings. His patent gate 
lock is a great improvement upon the ordinary padlock and staple. 

In stable, cow-house, piggery, and kennel fittings and furniture 
there were large displays by Musgrave Brothers, of Belfast, the 
St. Pancras Ironworks Company, and by Messrs. Cottam and Co., 
of London. 

It is satisfactory to be able to conclude by saying that many of 
the exhibitors were successful beyond expectation in booking 
orders during the show. We hope that the case of one firm we 
know of is not singular in having their order book filled, and 
being necessitated to post an intimation that “no more orders 
can be received until those now on hand have been executed.” 
We must reserve till next week a notice of a large number of 
very important exhibits. 





SourH KENSINGTON MuseuM.—Visitors during the week ending 
July 24th, 1869 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,821; Meyrick and other galleries, 
2632 ; on Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p.m., Museum, 1865; Meyrick and other galleries, 
243; total, 16,561. Average of corresponding week in former 
years, 11,881. Total from the opening of the Museum, 8,641,437. 

LauncH.—On Saturday there was launched from Mr. John 
Elder’s Fairfield Shipbuilding Yard, Govan, an iron sailing ship 
of 1500 tons register, classed AA, at Lloyd’s. As she left the ways 
she was named the Hereford by Mrs. Gardiner, wife of the 
commander. The Hereford has been built to the order of the 
Merchant Shipping Company, Limited, of London. 

A Narrow Escare.—A few days ago, when the great wheel at 
Laxey, Isle of Man, was revolving only occasionally, owing to the 
want of water, a gentleman walked up to the wheel, and seeing it 
standing still he got over the protecting railing and on to the 
interior part of the wheel, with a view to a close inspection of its 
construction. He had scarcely got on the wheel when it began to 
move, and in an instant, before he could get off it, the ponderous 
piece of machinery was infullswing. Fortunately the gentleman’s 
presence of mind did not desert him. Grasping one of the spokes, 
he stuck to it as if struggling for life, and, consequently, was 
carried round with the wheel, which made three revolutions before 
it stopped. 

MopE OF RE-SHARPENING Fintes.—A very interesting and 
economical process has been exhibited before the Société 
d’Encouragement of Paris, by M. Werdermann. Well worn files are 
first carefully cleaned by means of hot water and soda; they are 
then placed in connection with the positive pole of a battery, in a 
bath composed of forty parts of sulphuric acid, eighty parts of 
nitric acid, and a thousand parts of water. e negative pole is 
formed of a copper spiral surrounding the files, but not touching 
them ; the coil terminates in a wire which rises towards the surface. 
This arrangement is the result of — experience. When the 
files have been ten minutes in the bath they are taken out, washed, 
and dried, when the whole of the hollows will be found to have 
been attacked in a very sensible manner; but should the effect 
not be sufficient, they are replaced for the same period as before. 
Two operations are sometimes necessary, but rarely more. The 
files thus acted upon are to all appearance like new ones, and are 
said to be good for sixty hours’ work. M. Werdermann employs 
twelve medium Bunsen elements for his batteries. This process 
is now practised at Naples and several other Italian cities, and in 
Paris one railway company and several private manufacturers 
have several thousand files revivified every week. 
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FOREIGN AND COLONIAL RAILWAYS. 

THE Southern of France Railway Company is pushing on several 
new lines which it hason hand. On a section from Montpellier to 
Paulhan, 253 miles in length, the earthworks and works of art 
have been completed, and the station buildings are nearly ready. 
The way has also been laid for adistance of 174 miles. Torrential 
rains which occurred in October occasioned a formidable overflow 
of the Hérault, which exceeded in height all the floods hitherto 
known in the district. A bridge constructed over the river, as 
well as various works of art intended for letting off the waters 
along the line, perfectly resisted the strain which they had to sus- 
tain ; but the earthworks, which were executed in dry weather, did 
not prove equally strong and tenacious. It is expected, however, 
that the line will be opened before the close of the summer. On 
a line from Latour to Milhau, 45 miles in length, the works are now 
in full execution for 154 miles, commencing at Latour. They have 
been let for a further distance of 93 miles, and will be put out to 
competition in September. As regards the rest of the line the 
section between Latour and Lunas might be opened for traffic in 
the course of nextyear ; it will accommodate the Bousquet collieries 
wich form part of the Graissessac basin. Between Latour and 
Mi‘hau the route comprises two great tunnels, one at the Cabrils, 
4753ft. in length, al the other at St. Xist, 5746ft. long. Both 
these tunnels are somewhat difficult of execution, being carried 
through rock in which there is rather a considerable quantity of 
water. Another line which the company is carrying out is that 
from Montrejeau to agueten-tb-Lacken. The line comprises five 
stations, two bridges over the Garonne, and a tunnel of 230ft. 
near Marignac. 

As regards American railroads we may note that Messrs. T. M. 
Barry and Co., who have taken the contract to finish the Junction 
and Breakwater Railroad to Lewes, have also the contract for 
grading and building the road from Queenstown to Harrington. 
They will complete the Queenstown and Hartington road in 
January. There will then be a direct route from New York by 
water to Lewes, across the Peninsula by rail to the Chesapeake, 
and thence to Baltimore, Annapolis, and Washington. The pro- 
gress of the Wallkill Valley Railroad is such that it will be opened 
to New Paltz by September Ist ; when it reaches that point it will 
be within nine miles of Poughkeepsie, on the west side of the 
Hudson. A new signal for railroad switches has been patented by 
Mr. R. Stewart, of Bordentown, superintendent of telegraphs of 
the united railroad companies between New York and Philadelphia, 
and Mr. G. M. Phelps, electrician, of Williamsburg, New York. 
The apparatus consists of a red signal, which is elevated and 
sowered by an electric current passing through wires connected 
with aswitch nearly 1000ft. from the signal house. Whenever 
the switch is misplaced the red signal invariably shows itself. 
Work on the Grand River Valley Railroad between Hastings and 
Grand Rapids is progressing satisfactorily. Several miles of the 
road-bed are already prepared, and track-laying will commence as 
soon as the iron, which is on its way from New York, arrives. Con- 
tracts for building the Frederick and Pennsylvania Line Railroad 
have been let as follows :—Ten sections to Mr. M. McCabe, of 
Frederick City ; seven sections to Messrs. B. B. Gordon and Son 
of Lancaster County, Pennsylvania ; and nine sections to Mr. 8. 
Smith, of Carroll County. There are thus twenty-six sections in 
all, each section embracing a fraétion over a mile. The road from 
the state line to Littlestown will be built by the Littlestown and 
Hanover Railroad Company. The contractors have commenced work 
this month ; they have undertaken to have the line completed by 
May, 1870. Mr. 8. Lowe and party have completed preliminary 
surveys for the Monongahela Valley Railroad, which will, it is 
stated, be easy of construction. The Flushing Railroad Company 
is busily engaged in grading its new route between Winfield and 
Hunter's Point, and north of the track of the Long Island Rail- 
road Company. The part between Woodside and Dutch Kills is 
nearly ready for the fails, and work on the College Point and 
Flushing Railroad is being pushed forward rapidly. The Sag 
Harbour branch of the Long Island Railroad is making rapid pro- 
gress. Preliminary surveys of the Kalamazoo and South Haven 
(Michigan) Railroad are now being made. A branch line from 
Manchester to Cheneyville (Connecticut) was opened June 8. The 
Keystone Bridge Company has contracted to build a new wrought 
iron bridge on the Boston, Hartford, and Erie Railroad at Middle- 
town, Connecticut. The bridge will be 1200ft. span, and the 
estimated cost is about £35,000. A new line ria the Camden and 
Amboy Railroad and the Delaware Bay Railroad to Long Branch 
has been formally opened. Messrs. Willis, Phelps, and Co., of 
Springfield, Massachusetts, have contracted to construct and equip 
the Philadelphia and Washington Railroad from Buffalo, New 
York, to the Pennsylvania coal regions, 125 miles, for £600,000. 
Operations have been commenced this month. 

To pass to Canada. Messrs. Robertson and M’Govern, of Sher- 
brooke, were recently appointed a committee by their fellow towns- 
men to visit and report upon the cost, working, &c., of the 
Clifton Wooden Railway. It appears that the locomotives at first 
in use upon this line weighed, without wood or water, ten tons; 
they took from thirty to forty tons freight per trip, and cost 
6500 dols. each, American currency. ey have since been sup- 
plemented by engines weighing twenty tons, and costing 
8500 dols. ; these new engines will draw double the weight over 
an up grade of some 80ft. to 90ft. to the mile. Some portions of 
the road-bed will have to be strengthened, however, some of the 
rails now springing up under the great weight passing over them. 
The Toronto and Nipissing Railway Company has so far matured 
its plans as to invite engineers to send in their applications for 
appointments ; a considerable number of the emigrants newly 
arrived in Canada are likély to be employed upon this line. Sur- 
veysare being made for a line between Quebec and Gosford. The 
rails for the Wellington, Grey, and Bruce line have been pur- 
chased in England, and are now on their way to Canada. Traffic is 
about to be commenced oh the Western Extension Railway of New 
Brunswick, from Fairville to Hartt’s Mills, a distance of about 
sixty miles. A link betweénSouth Bay and Brundage’s Point has 
yet to be laid, but is expected to be completed before the close of 
this month (July). At the last dates track-laying on the 
Fredericton branch was also proceeding at 4 rapid rate; twelve 
miles had been laid, and annely the whole distance ballasted, 

When the estimates of the revenue and expenditure of Western 
Australia for 1869—70 come on for consideration, there is reason to 
believe that the executive will bring forward the result of some 
surveys made by assistant-surveyor Cowell as to practical lines 
for tramways from the coast into the Darling range. These 
surveys were made originally with the idea of constructing a line 
for facilitating the transport of timber ; but it is understood that 
Mr. Cowell has found a line which penetrates for a considerable 
distance through the range by an easy gradient. The works of the 
Launceston and Western (Tasmania) Railway continue to progress 
favourably. The survey of a proposed ‘‘ main line” for Tasmania 

is being carried out by Messrs. Doyne, Major, and Willett ; the 
reports furnished by them have, however, occasioned some disap- 
pointment, as they suggest a divergence from several of the settled 
districts, particularly that of Oatlands, which the line as proposed 
by the engineers would pass at a distance of three and a-half miles 
to the eastward. A railway wharf is being constructed at the 
head of Darling Harbour, Sydney, New South Wales. A sum of 
£25,000 has been voted by the New South Wales Legislature for 
this work, and an additional £10,000 will be required for steam 
cranes, &c. When this work is finished the produce of the 





southern and western districts of New South Wales will be 
brought by railway direct to the seaboard, and goods arriving for 
the same districts will be forwarded direct to their destination 
with ut the damage, delay, afl @xpense involved by cartage 
through Sydney. 








MESSRS. ALLAN RANSOME AND CO’S8 WOOD- 
WORKING MACHINERY AT MANCHESTER. 


THEWwood-working machinery constituted a very important feature 
of the Royal Agricultural Society’s Show at Manchester. Messrs. 
Allan Ransome and Co., Worssam, J. Robinson and Co., Charles 
Powis and Co., and Powis, James, and Co., being the om 
exhibitors, while a great number of saw benches were shown by 
agricultural engineers. We have every desire to do full justice to 
all the firms named, but we cannot possibly take them all at once. 
We shall commence with Messrs. Allan Ransome and Co., and 
on the next page we illustrate two of the finest machines in their 
stand, and also a new form of shaft coupling which they are 
introducing in this country. 

The entire set of machines, which consisted of Frazer’s patent 
equilibrium deal frame, Ransome’s patent saw bench, patent band- 
saw machine, improved trying-up machine, patent general-joiner, 
improved saw-sharpener, and a grinding apparatus for sharpening 
cutters, were driven by a 14-horse-power double-cylinder portable 
expansion engine, made by Messrs. Ransome, Sims, and Head, of 
Ipswich, which deserves more extended notice than we can give it. 

Figs. 1 and 2 show two views of Frazer’s patent equilibrium 
deal frame, invented by Mr. Frazer, a saw mill proprietor in 
Norwich, and manufactured solely by Messrs. A. Ransome and 
Company. This machine was at work throughout the show week, 
cutting up deals of various depths into boards of different thick- 
nesses, working with from two to ten saws in each frame at rates 
of speed ranging up to 5ft. a minute run of each deal, two deals 
passing through the machine at the same time. One of the prin- 
cipal points about this machine is that there are two separate 
swing frames worked from one crank shaft, so arranged that when 


one is at the top the other is at the bottom of the stroke, and thus, } 


in ascending and descending, they counterbalance each other, so 
doing away with the necessity for using a fly-wheel, and conse- 
quently enabling the machine to be driven at the extraordinary 
speed of 400 revolutions a minute with a very small amount of 
vibration, and even this would probably not have been perceptible 
if the machine were fixed solidly upon a strong foundation instead 
of the somewhat temporary one on which this frame was placed at 
Old Trafford. 

The feed is continuous, the saws being’set with sufficient rake to 
prevent the teeth suffering injury during the up stroke. The 
feed apparatus is very clearly shown in our drawing at the proper 
right of the machine. - In some cases a double-feed is used. It 
consists of a disc wheel, against which a second and smaller hori- 
zontal disc wheel is pressed; by moving the small wheel nearer the 
axle the rate of feed is diminished, and by raising it, and so 
removing it further from the centre, it is increased. The rate of 
advance can thus be varied from Ift. Gin. to 6ft. per minute, as 
the nature of the work may render desirable. The rate can 
obviously be altered without stopping the machine. 

Another patented improvement consists in the introduction of 
two additional pairs of feed rollers, arranged so as to act upon the 
side of the deal which is against the fence. The additional feed 
rollers are narrow, and are attached to vertical spindles, which are 
driven by gearing connected with the outer feed rollers. The top 
rollers rise and fall with the top fence bars, so as to suit for wide 
or narrow planks. By means of these extra rollers additional 
feeding power is obtained, and although all the rollers are perfectly 
smooth, they will carry through large flitches of hard wood, with 
both frames quite full of saws, without the slightest slip. Our 
attention was attracted by a small brass plate on the machine, 
setting forth the fact that these frames are ‘not to be worked 
within a radius of thirty miles of Norwich;” the patentee by 
these means being, we are told, able to keep the entire sawing 
trade of that district in his own hands, no other make of frame 
being equal to doing (as the makers assert) one half the amount of 
work in a given time. 

. 3 is a side elevation of Ransome and Oo.’s patent 
self-acting saw bench, and Fig. 4 is an end elevation of the same. 
The bench shown at Manchester was a No. 3 size, which takes 
in saws up to 4ft. in diameter. The simplicity of this machine, 
and the ease with which it can be worked, are amongst its chief 
merits. The main framing is made in one casting, and of such a 
shape as to combine rigidity and strength with comparative light- 
ness. The saw spindle is entirely of steel, and works in three 
pairs of gun-metal bearings, two of which are fixed in 
plummer blocks bolted to the underside of the table, while 
the third is carried in an independent cast iron standard, 
which is bolted to the floor and supports the end of the 
saw spindle outside the driving pulleys. The feed is driven 
direct from the saw spindle by means a foutmotion 
gut pulley, working in connection with another gut pulley which 
is fixed on a short shaft, and on the same shaft is a worm working 
into a worm-wheel connected by means of a pinion with a large 
drum, toothed internally, ae | is fixed at the end of the machine 
on which the panes is coiled. The feed motion can readily be 
thrown out of gear by a clutch which is connected by a light rod to 
a handle placed at the most convenient part of the bench for the 
man working it. This ingenious feed motion will be at once under- 
stood by referring to Fig. 2. Several advantages are gained by the 
arrangement of this machine, viz:—The gearing is entirely boxed 
in and protected by the framing of the machine. The rope is coiled 
round a large drum, so placed that it is quite out of the way when 
itis required to use the bench without the feed, and the feed 
motion is rendered very simple, thecomplicated system of toothed 
gearing which has hitherto been employed on this class of machine 
for reducing the speed of the feed being completely done away 
with. We fancy that great care has been taken to bring the fence 
to the most perfect form possible ; it can be adjusted to cant to 
any required angle, and is provided with a lever and roller with 
weight for holding the timber close to its face ; it is fitted with a 
screw adjustment, by which its distance from the saw can be regu- 
lated with nicety, and when not required it can be readily 
removed, so as to leave the table clear for cross-cutting. The 
packing of the saws, too, is very well managed to prevent unequal 
beating. 

The remaining figures in our engraving show a very neat com- 
pression coupling, introduced by Messrs, Ransome. Two of these 
couplings were fixed on the line of shafting driving their 
machinery, and looked very neat and strong. Of course, while 
these were running on the shaft the particulars of their construc- 
tion could not be clearly seen; but we inspected a model coupling, 
which we took to pieces, and examined closely. Fig. 5 shows one 
of these couplings in elevation when fixed upon a line of shafting, 
and Fig. 6 is a longitudinal section of the same; while the various 

yarts are shown in detail in Fig. 7. A, Arepresents the ends of two 
oaths of shafting which are to be coupled together; B is a cast 
iron split sleeve, bored parallel inside to suit the size of 
shafting, and having its outer surface turned to the form of a 
double cone; C is a steel key fitted into corresponding slots 
in ends of the shaft A, A and sleeve B. D,D! are two outer 
compressive shells, bored conical to fit the double cone of the 
sleeve B. E is a turned cast iron collar or ring nut having a strong 
thread formed upon its inner circumference on one side, to fit 
upon a corresponding screw cut on the collar of the compression 
shell D'. By screwing up the ring nut E, the conical shells D, D' 
are drawn together and compress the split sleeve B, so that it 
tightly grips the ends of the shafts, and holds them firmly 
together. By a little consideration of the diagrams such advan- 
tages as these couplings possess will readily be seen. For 
instance, it is not necessary that the couplings should be 
turned specially to fit the shafting. The split sleeve, when 
drawn together by the action of the conical compression 
shells, closes on the centre, and thus necessarily brings 
the lengths of shafting into a perfectly straight line. The 
couplings can be readily fixed or unfixed, one minute being ample 
time to uncouple or couple up each joint, and a single length can 
be taken out of a long line of shafting for the purpose of shifting 
@ pulley in a few minutes, without interfering in any way with the 














other length. They are more symmetrical in appearance than 
ordinary flange couplings, and much lighter and stronger, as from 
their peculiar construction the strain is equally diffused through- 
out every part of them. 

A. Ransome and Company’s patent general joiner has already 
been described in a very recent impression, and we therefore pass 
that over now, merely remarking that our opinion of this excel- 
lent machine has undergone no change.” 

The planing and trying-up machine is no novelty, as it has been 
known for several years, but Messrs. A. Ransome and Company, 
by attention to details, have so altered this machine that it pre- 
sents an entirely different appearance to that we examined on 
their stand at the Paris Exhibition two years ago ; we need scarcely 
add that the changes are improvements. 

We have already extended this article beyond the limits we 
originally allotted to it, but there remains to be noticed a valuable 
improvement in the band saw, to which we shall refer in a future 
impression, 


TRIAL OF H.M.S.S. INCONSTANT. 
THE official trial of the Inconstant, 16, iron screw frigate, cased 
with wood, took place at the measured mile in Stokes Bay, on Thurs- 
day, 22nd July, with the following highly satisfactory results:— 
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& Ist 7 e205 ‘ 
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=) ath i ) rv 
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The engines, made by Messrs. John Penn and Son, of 
are of 1000-horse power nominal; cylinders of 


4lin. trunk, 104} effective diameter, and 4ft. stroke. 








with a two-bladed Griffith screw-propeller 23ft. diameter and J4ft 
pitch, and her guaranteed speed fifteen knots and 6000 indicated 
horse-pows Draught of water forward, 20ft. Sin.; draught « 
water aft, 24ft. 7in.; masts and yards complete; force of wind, 2 to 
3; state of sea, smooth; armament incomple te; qu tity of co 
(ineluding 70 tons of trial coal)700 tons; load on safety valves, 50 Ib, 


Pressure of steam in boilers, 30°‘41b.; vacuums in conder 
25°4in.; mean number of revolutions per mile, 274°83 ; mean pre 
in cylinders, 23°891 ; mean indicated horse-power, 736415; mean 
speed, 16°512 knots. Temperature in forward stoke-hole, fore part, 
112 deg.; middle, 120 deg.; aft part, 118 deg.; temperature in aft 
stoke-hole, fore part, 124 deg.; middle, 122 deg.; after part, S deg.; 
mean speed of ship half boiler power, 15°701 knots ; mean indicated 
horse-power, 3532°29, 

Captain E. B. Rice, of Steam Reserve, Mr, Barnaby, Assistant 
Constructor of the Navy, Mr. G. Murdoch, and Mr, John Ward 
attended the trial from H.M. Dockyard. 














forspeed, and isunprotected byarmour, Sheis built of iron, but 
iron skin is covered with wood planking and sheathed with copper. 
Her sternposts are of gun metal, on account of the difficulty 
which would have | i {in protecting iron against the 
powerful galvanic action induced by the copper sheathing. She is 
fitted with a lifting screw and balanced rudder. Her engines 
worked as steadily at seventy-five revolutions per minute as they 
did at sixty, and it would be quite safe to drive them at much 
higher speeds, being a matter of good proportions, good wor \- 
ship, good materials, and perfect lubrication. In the trank engi 
the weight of the piston is relieved by the angular thrust of the 
connecting rod, and so perfectly guided by the trunk that the wear 
of the piston and cylinder is ni/, even at high velocities with 
superheated steam. 




















TenperRS FoR Hastincs Prer. — The Lustrum Ironworks 
Company, Stockton-on-Tees, £37,355; Campbell, Johnstone, and 
Co., London, £34,000; the London Engineering and Iron Ship- 
building Company, London, £51,492; J. Phillips, London, £26,975; 
J. Dixon, London, £26,750; Lloyds, Fosters, and Co., Stafford- 
shire, £25,955; Thames Ironworks, London, £25,900; the North of 
England Iron Company, £2 ,850; Henry Jackson and Co., London, 
W. Shaw, London, £24,497; John Howell, Hastings, 












: J. E. Dowson, London, £23,700; W. Jackson, I on, 
Laidlaw and Sons, Glasgow and London, 200; 
Jukes, Coulson, Stokes, and Co., London, £22,126. The above 


tenders for Hastings Pier, to be erected under E. Birch, Esq., of 
7, Westminster-chambers, engineer to the company, were opened 
at Hastings, on Friday, the 23rd inst., but no decision was then 
arrived at. 

Rattway Reports.—The official reports which have been laid be- 
fore Parliament on the principal railway accidents in the spring of the 
present year, give accounts of fifteen, all of them preventible, and 
arising either from want of care or from defects. At Gretna-green 
station, an express passenger train, which does not stop there, ran 
into a goods train which was detained on the metals, br g out 
from the goods yard two powder vans which had arrived (by rail- 
way) without any special advice or instruction. The powder vaus 
were knocked off the rails, but luckily the powder was not 
exploded. Colonel Yolland, of the Board of Trade, feels oblized 
to say, that ‘‘the explosion of gunpowder by a collision on the 
Lancaster and Carlisle Railway, on the 26th of February, 1807, 
killing the engine-driver and fireman of a train travelling in the 
opposite direction; the dreadful calamity at Abergele, on the 
Chester and Holyhead Railway, on the 20th of August, 1868, by 
which thirty-three persons lost their lives, and from the effect of 
which one has subsequently died; the explosion of naphtha 
on the 13th of December, 1868, at Three Bridges station, 
on the London, Brighton, and South Coast Railway, by 
which two guafds lost their lives, do not appear to 
have had the effect of causing railway companies to adopt 
special regulations for the carriage of such combustible materials.” 
Captain Tyler, reporting on an accident at Wellingborough, on 
the Midland line, recommends telegraph instruments and bells for 
the use of the signalmen, and states that this company have now 
wisely determined to extend the block telegraph system over all 
their lines south of Manchester and Bradford. The system of 
interlocking points and signals with each otaer is still, by a strange 
neglect, not adopted at some junctions where trains pass daily at 
high speed, A serious accident occurred recently at Thirsk 
through a signalman admitting an express train to pass at speed, 
but forgetting to alter the points to receive it—a man who had 
done the duty for fourteen years without mistake. The heaviest 
blame in such a case is with the company for not providing suit- 
able apparatus. That which machinery can make sure ought not 
to be left to the chance of inattention. The want of discipline 
continues to be among the most unsatisfactory disclosures in these 
periodical reports. A collision occurred in April on the Lancashire 
and Yorkshire line; the regulations of the company direct that 
station-masters are personally to be on the look-out fifteen minutes 
before a passenger train is due, and that the line be left clear for 
passenger trains ten minutes before they are due, but in the in- 
stance now quoted the station-master was in his office, and was 
allowing shunting to go on_three minutes after a passenger train 
was due to arrive. 
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FRAZER'S PATENT SAW FRAME, AND RANSOME’S PATENT SAW BENCH. 
MESSRS. ALLAN RANSOME AND CO., ENGINEERS, KING’S ROAD, CHELSEA. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPHonNS Diirzr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo xrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 y 51. 





PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





TO CORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Pero.—ZIn all probability, Best and Holden’s apparatus will be used for 
charging and drawing the retorts at Beckton Gasworks. 

Nit DesperanpuM.—We have described what you want before. However, 
you and your friends shall have an article on the subject. 

. H. G.—In order that the thrust and pull of the connecting-rod may 
relieve the weight of the piston on the bottom of the cylinder. 

AppreEnNTICcE.—“ Box on Heat.” The treatise on gearing is sound and good. We 
do not know of any special treatise on the effects of wire-drawing steam. 
Most works on the steam engine deal with it, and you will find particulars 
of some experiments in “‘ Murray on the Marine Engine,” Weale’s Series. 

C. E.—Your scheme will not work for the simple reason that when piston A 
is forced out, and piston B is forced in, the cylinder A will displace half a 
cubic foot more than B, which is now full ; therefore A will jloat, and, to 
get it to the bottom, will require exactly as much power as is developed by B 
in its motion in the cylinder. 

T. W. M.—Don’t patent your valve. Nothing is to be gained by it unless you 
area manufacturer of steam engines, and even then not much. It is quite 
impossible to say, except for particular cases, what the gain would be. 
Your last question we cannot answer. The number of cut-off valves in use 
is legion, and one appears to be about as good as another. 

8. 8.— The rings are Ramsbottom’s patent, and areextensively used. They answer 
well in locomotives, where the grease is good and the steam clean and dry; 
but we have had much trouble with them in small engines such as you speak 
of. If you send your full address we will send you a sketch of an un- 
patented piston, which we have used with great success. 

A Foreman.—ZIt is impossible to give any rule on the subject, because 30 much 
depends on the way in which the machinery is worked. Molesworth gives 
the depreciation on engines as 6 per cent., and wear and tear 3 per cent. per 
annum, For boilers he gives 10 per cent. and 3 per cent., and for general 
machinery 74 per cent. and 34 percent. This is probably too high. At 

‘oolwich Arsenal the loss by depreciation and wear and tear is not more 
than half as much. 

We have received two letters from Mr. Pidding, in which he assumes that we 
have withheld from publication certain specifications of his, thanking us 
Sor doing so, and requesting us to hold back others. We beg to inform Mr. 
Pidding that we neither have withheld nor will withhold any specifications 
of his or any other person. Our list of specifications is official in its 
character, and, as such, we decline to modifyor alter it inany way. We 
= at a loss to understand how Mr. Pidding arrived at a different con- 
clusion. 








DIAMOND-POINTED PENS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me how the points of diamond- 
pointed pens are produced, or where I can gain the information ? 
July 22nd, 1869. Gop Pen. 


WALKER’S PATENT CUT-OFF VALVE. 
(To the Editor of Tne Engineer.) 

S1rx,—Mr. Walker will oblige me by saying where I can see one of his 
cut-off valves at work—I mean that illustrated in Tue Enoiveer for the 
3rd of July. MEcHANIC. 
Manchester, July 24th, 1869. 


THE “CIDADEL” WEDGED-BOLT ORBICULAR PADLOCK 
(HODGSON’S PATENT). 
(To the Editor of The Engineer.) 

S1r,—I find on application at the Patent-office that the specification of 
Mr. Whitaker’s patent is not yet published, but will be shortly, therefore, 
if you will kindly allow me space in a future number, when I shall have 
procured a copy of his specification, I will answer all Mr. Whitaker's 
assumptions and assertions seriatim ; but in the meantime allow me to 
give them generally, as far as each or any refers to me or my patent, a 
most unqualified denial. 

On comparison of the dates of the two patents—that of mine being 
August 26th, 1865, and Mr. Whitaker’s, December 2ist, 1868—it will be 
obvious that in any points of similarity between our padlocks, which are 
the only locks in question, it cannot be I who am the infringer or 
imitator. E. D. Hopeson. 

The ‘‘ Citadel” Lock Office, 114, Chancery-lane, 

London, July 28th, 1869. 


MEETING NEXT WEEK. 


Socrety or Encryeers.—Arrangements have been made for a visit of 
the members of the Society to the East London Railway Works to-day. 
Members and associates meet at the Wapping shaft of the Thames 
Tunnel at two o’clock p.m. 


Tue ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yarly (including double number) .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. .. .. £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum. 
will be made. THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted Bniless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


| works have been executed recently by the European com- 


mission, which have greatly tended to improve the naviga- 
tion, and open up a free passage to boats of a larger size 
than have hitherto been in the habit of frequenting its 
channel, Other boats of still greater magnitude are in course 
of construction; and it is to be expected that when they 
are completed permanent benefit will accrue to the country 
from the development of the resources of so fine a river. 
These works are pushed on with great energy and perse- 
verance, under the superintendence of officers appointed by 
the commission, who are required thoroughly to investigate 
all the details and carefully examine into the means 
best adapted to insure the accomplishment of the end in 
view. At the present time many dangerous shoals have 
been removed; a safe and commodious harbour has been 
constructed in a locality where previously accidents were 
frequent and fatal; a special service has been organised ; 
and altogether a combination of constructive and systematic 
measures introduced which has given a decided stimulus to 
maritime commerce in that part of the Continent. But it 
is not sufficient ape | to construct works. It remains to 
preserve them, to add others which may become necessary 
in process of time, and to place the whole on a basis so firm 
and comprehensive that their future extension shall not be 
a matter of difficulty, but merely involve the unavoidable 
contingencies of time and money. 

The members of the executive committee recently paid a 
visit of inspection to the mouth of the river to ascertain the 
progress that has been made since a similar occurrence took 
place. In addition to the general object of all such visits, 
there was another which gave a peculiar interest to the 
voyage. This consisted in the exploration of a passage in 
one of the numerous branches of the river, which commu- 
nicates with the main channel, and one of the few quarries 
from which the stone necessary for the walls is procured. 
The question of effecting a passage is unfortunately 
complicated by the fact that a large number of con- 
cessions have been granted for fishing purposes, which 
it will be necessary to abrogate in some manner or 
other before a free and uninterrupted navigation can 
be obtained. In accordance with the provisions of 
the Act of Navigation, the banks of the Danube, 
from Isaktcha to the sea, cannot be occupied by buildings, 
and are free of all duties and similar demands. There are 
several hundred cubic yards of excellent building stone 
lying upon the bank of this branch of the river, and it is 
to be hoped that the commission will be successful in their 
attempt to open up a passage, and thus place this valuable 
store of materials at the disposition of their engineers. 
Among other works in course of operation, may be men- 
tioned the cutting through of the delta, which is expected 
to be accomplished by the end of the year, and the exten- 
sion of the harbour at Soulina. <A new principle of pump 
has been adopted in connection with the dredges, Thich 
affords superior economical results in comparison with those 
now in use. This pump was introduced in the present in- 
stance in consequence of the success which attended the 
experimental trials of it last year in the cutting of the 
canal connecting the port of Amsterdam with the North 
Sea. The result of the labours of the European com- 
mission is manifest from the fact that there are over a 
thousand vessels now navigating the waters of the Danube, 
and nearly a hundred lying in the port of Soulina. The 
majority of these are English and Italian, but there are 
also French, Turkish, Greek, and Norwegian ships. Re- 
garding the enterprise in a financial point of view, it is 
satisfactory to find that the shipping and other dues have 
increased to an extent that furnishes a sufficient proof of 
the commercial soundness of the undertaking. From the 
number of vessels belonging to different nations that take 
shelter in the port and navigate the river, it is evident 
that the various mercantile navies of the Continent fully 
appreciate the important works accomplished by the com- 
mission and sanctioned by the treaty of Paris. 


THE WORKING MAN AND PATENT RIGHT. 


Havine so recently expressed our views relative to the 
claims of invention and inventors, we may be naturally 
expected to supplement those published opinions by a few 
remarks on the conference of working men which took place 
on Saturday, under the presidency of Sir Roundell Palmer. 
Previous to his statement on Saturday it had been a fact 
well known that Sir Roundell Palmer was one of those 
whose aversion to the patent laws takes the remedial form 
of abolishing them altogether ; but on that occasion, for the 
first time we believe, he found an opportunity to announce 
that sentiment in the presence of an assembly of working 
men, and we are not at all surprised at the issue. Sir 
Roundell Palmer’s argumentative powers it would not be 
easy to overestimate ; and if they failed to carry conviction 
to his audience then and there assembled, this is a fact 
lending strong presumptive evidence to the assumption 
that the arguments on which he founded his advocacy were 
intrinsically weak—devoid of some necessary condition as 





THE ENGINEER. 


FRIDAY, JULY 30, 1869. 





ENGINEERING WORKS ON THE DANUBE. 

Taxrne its rise in the Black Forest, the Danube, one of 
the eon rivers of Europe, after a meandering course 
of many hundred miles, finally unites its waters with the 
gloomy billows of the Black Sea. At a distance of about 
sixty miles from the coast the river divides into four prin- 
cipal embouchements, including between their extreme 
limits an extent of coast line amounting to sixty miles. The 


delta of the Danube, similar to that of the Volga and of 


many other rivers, presents the usual appearance so well 
known to the Fao and. those interested in physical 
geography, owever interesting the abstract researches 
of science may be, they nevertheless fail to rivet the atten- 
tion so strongly as 
for the ener, 
engineer. 





an el it of success. An advocate, perhaps, never argues 
so infelicitously as, when propounding an issue, he strives 
to convince an unwilling audience that if such and such 
eventualities should come to pass, it would be all the better 
for them. Individuals are rather prone to form very 
strong beliefs as to what conditions and circumstances are 
for their own advantage ; and when the matter in debate 
is technical, then it should seem that persons technically 
educated and occupied should be the most impartial and 
reliable judges of what in their particular case is best adapted 
to their needs, Sir Roundell Palmer is a great lawyer, a 
man of sharp logical acumen—qualities which in their 
proper place and under judicious limitations are entitled to 
all respect. But he is not only nota t inventor, but the 
very training of his legal discipline is calculated to impart 
a tone of mind and cast of feeling very uncongenial to the 
matter of debate on Saturday last. tt is the necessity of 
litigation springing from patent matters that a vast amount 
of double- alive Wit and chicanery—we had even said 


rascality—shail be brought to light. Perhaps even the 


ose practical applications which call | annals of horseracing do not on the whole displya an equal 
and the capital of the contractor and the | amount. 


We can easily imagine that Sir Roundell 


pon the Lower Danube some very important Palmer in his legal capacity has seen so much of this, that 











in the purity of his aspirations he might wish to make a 
tabula rasa of patent legislation as a el means to abate 
the scandal. ut the question here arises whether this 
scandal be referable to the acceptance of a principle or the 
carrying out of its details. Underlying all th e parliamen- 
tary and forensic eloquence which has been not unsparingly 
used in debating matters, a principle is latent—one that to 
our minds embodies a raed secs. 8 sentiment of probity 
—one that cannot be ignored, much less set aside, without 
inflicting injustice. We hold that the invention of a man’s 
own brains is as much his property as his land or his purse ; 
that being his property, the law is bound to protect it, and 
if difficulties in framing laws to this end have been ex- 
perienced, this fact only supplies an argument for 
amending the law. This admisssion is slow to be 
made by Sir Roundell Palmer, by Lord Stanley, and 
those who now so prominently set themselves forth as 
yatent law abolitionists, yet it is one, we say, that so long as 
eft unrecognised, inventors will remain unconvinced that 
deprecators of patent legislation are their friends, The 
ae one of these gentlemen who, so far as we know, has 
conceived in his mind an alternative proposition, is Mr. 
Macfie. He advocates the establishment of some tribunal 
before which the value of each separate invention should 
be assessed, and which should enjoy the power of 
bestowing a reward from the Consolidated Fund. We 
have already pronounced an opinion on this scheme, and 
we feel assured that all persons who have a practical ac- 
quaintance, be it ever so small, with inventive matters, will 
pronounce it wholly visionary and unworkable. It might 
not unreasonably have been expected from one of Sir 
Roundell Palmer’s mark and professional experience, that 
he would not have been content simply to announce to 
inventors the conclusion to which he had arrived, that they 
would be all the better off for the abolition of patent laws, 
but in what way, through what concatenation of circum- 
stances, they would be better off. They cannot see any pro- 
bability of the justification of his belief, neither can we. 
It is the belief of those who have studied the relation of 
inventions to society most thoroughly—being in a favour- 
able position to judge—that the interests of the public 
would be best subserved, not by sweeping away the pro- 
tection of patent laws, but by so reducing the expenses of 
protection that inventors may make themselves secure by 
the expenditure of much less money than now. Most, if 
not all the iniquities of patent legislation which crop up—a 
scandal and an opprobrium to the law—arise from the 
simple fact that a man of small means cannot initiate 
and maintain the legal expenditure involved by a patent 
without invoking the aid of some capitalist as a middle- 
man, who too commonly looks upon the brute force of his 
money as paramount to every legitimate inventive claim. 
This result comes about from the Legislature having pitched 
the costs at a needlessly high figure. We conceive that all 
that the Legislature can fairly require of a patentee is that 
he shall defray certain expenses of stamps and other 
mechanism of legal working, whereby each separate affair 
should pay for itself. We hold it not only unjust to the 
inventor, but detrimental to the public, that a plethora of 
money should accumulate from patent law departments to 
be thrown into the Consolidated Fund. Now this, as is 
well known, happens. At any rate the patent library and 
museum should receive expansion proportionate to their 
needs and national merits before any extraneous allocation 
of funds from patent law sources is made. That this has not 
been doneisa national calamity and disgrace. Apartfrom any 
consideration of justice to inventors, we believe it would be 
highly expedient to establish patent protection, were it only 
for promoting and maintaining a record of the progress and 
the direction of inventive genius. If it be thought so desir- 
able to obtain agricultural statistics for the purpose of 
noting the state and progress of agriculture, surely in this 
country, so dependent on technical art and manufacture for 
its prosperity, a record of inventive statistics should not be 
held unimportant in a less degree. 


PROGRESS AND PROSPECTS OF INDIAN RAILWAYS. 

Tue returns from Indian railways during the financial 
year 1868—69 do not appear to have realised so large an 
amount as had been anticipated at the commencement of 
that year, the guaranteed interest on railway capital, less 
net traffic receipts, having risen from one and a-quarter 
million, at which sum it had been put down in last 
year’s budget, to nearly one and _ two-third millions, 
thus showing an increase of nearly half a_ million; 
and this deficiency arose, we are told by Sir Richard 
Temple, “from the estimate in India for gross traffic 
receipts being less than what was originally expected.” 
The payment of so large a sum by Government on account 
of guaranteed interest represents indeed transactions of 
mighty import. It signifies that on seventy-seven 
millions of capital raised for the construction of rail- 
ways in India there accrued during the year three and 
three-quarter millions of interest due to the share- 
holders under guarantee from the Indian Exchequer ; 
that the gross traflic earnings of the year on four 
thousand miles of railway opened in India amounted 
to five and three-quarter millions paid into the imperial 
treasuries, reduced, by the rate of exchange boing 
arbitrarily fixed at one shilling and tenpence per rupee, 
to five and a-quarter millions; that the working expenses, 
amountin tote millions, left two and a-quarter millions 
of net traffic receipts ; that the two and a-quarter millions 
net traffic receipts deducted from the three and three- 
quarter millions of guaranteed interest, left a sum of one 
and a-half million as ultimately debitable to the finances 
of the Indian Government for that year. “Originally,” 
says the Indian Chancellor of the Exchequer, “there 
used to be doubts as to whether the natives of India 
would adequately appreciate railways. The truth is 
that during this present year the public in this yop 
is voluntarily paying six millions sterling to obtain the ad- 
vantage of railway conveyance for passengers and goods; 
that in the year some three millions of tons of goods are con- 
veyed by rail, and that the return of passenger journeys 
amounts to sixteen milligns.” 

In the first budget statement ever submitted to the 
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council of the Governor-General in 1860, Mr. Wilson gave 
the gross traffic receipts for that year at a little over half a 
million, and the working expenses at a quarter of a mil- 
lion, leaving a net receipt of something over a quarter of a 
million. This he declared to be “a most gratifying fact, one 
which augurs well for the future.” The half million of 
gross receipts has now grown to near six millions, and the 
uarter of a million of net receipts to between two and 
three millions ; that is to say, within ten years theincrease has 
been between ten and elevenfold. Inthe budgetfor 1869—70 
the guaranteed interest on railway — less net traffic 
receipts, stands at one and a half millions, making up to 
about fifteen millions, the amount which the Government 
of India has, from first to last, paid for the cardinal advan- 
tage of possessing railways in the country. Inasmuch as 
the outlay for the thousands of miles of line yet to be con- 
structed will be going on to the amount of three or four mil- 
lions annually, it is calculated that this item of one and a-half 
millions for guaranteed interest, will not decrease for many 
years to come, but may increase to one and three-quarter 
millions. Much, however, depends on the administration of 
the railways, the merits or demerits of which might easily 
make .a difference of a quarter or half a million in the 
State budget of the year. After deduction of the working 
expenses from the estimated traffic earnings of the coming 
year, it is calculated that the East India Railway will 
muy 42 per cent. on paid-up capital, the Great 
= Peninsula 3 per cent., the Madras Railway 
3 per cent., and the other lines from 1 to 2 per cent. 
There appears to be no doubt that some of the lines 
will pay the full 5 per cent., and will relieve the 
State of its guarantee obligation, on more than half of the 
capital as yet laid out ; but the remainder will not pay for 
some time to come—involving, perhaps, one-third of the 
aggregate capital, on which the State will have to pay per- 
manently a part of the guaranteed interest. “It is well to 
remember this,” says Sir R. Temple, “ inasmuch as within 
the next ten years another thirty millions on railways may 
probably be expended.” 








THE PARIS GAS COMPANY. 

Wuen, in 1856, the several gas companies then existing in Paris 
were fused into one, it was arranged that from the year 1872 
the city should take an equal share in the profits of the com- 
pany over and above 50f., or 10 per cent., on the amount of 
shares. At that period the dividend only amounted to 40f., but 
it has gradually increased to 120f., while the 500f. shares of the 
company stand at present at 1642f. The result of the arrange- 
ment, if carried out, would be to give the shareholders three 
years’ dividends, amounting perhaps to 130f., and afterwards about 
90f. or 95f. per share. There was a clause in the contract, how- 
ever, which released the city authorities, and put an end to the 
special privilege of the company, in case of the discovery of any 
superior method of lighting. Persevering experiments are being 
made to introduce the use of the oxyhydrogen light, and, 
although much doubt exists as to the success of these attempts, 
the gas company seems to have taken fright, for it has agreed to 
anticipate the time of the city’s participation in its profits by 
three years, including the current one, on condition that the 
monopoly of the company be continued for thirty-seven years 
more, and that in case any better system of lighting than the 
present should be discovered and adopted for the lighting of 
Paris, it shall be carried out by the company in concert with the 
inventors and under the superintendence of the municipal autho- 
rities. The city will therefore divide profits with the company 
from the commencement of the present year, but the maximum 
reserved dividend for the shareholders is raised from 50f. to 74f. 
There can be no question about the goodness of the bargain made 
by the able directors of the Paris Gas Company, and the share- 
holders ought to be happy people. But what is to be said of the 
Paris authorities, who thus in the nineteenth century continue, 
or, indeed revive, the monopolies of the seventeenth. The 
chance of cheap gas is, by this convention, ent off, as regards the 
people of Paris, for nearly half a century. There are some things 
which our friends in France understand better than their neigh- 
bours, and there are others, and especially those which belong to 
political economy, in which the whole of Western Europe and 
America have left them terribly in arrear. This new gas mono- 
poly is a serious and glaring offence to the age. 


MALLEABLE Cast Iron.—For the production of this material 
most of the German founders use first fusion pig, free from sulphur 
and phosphorus, or Scotch pig. Styria also furnishes a suitable 
iron, which can be used only in the north of Germany, however. 
on account of the expense of transportation and high duties. On 
account of the competition of wrought iron, great cheapness is 
very essential to its sale. The makers keep secret the brand of 
iron which they employ, but it is well understood that the brands 
are not the same in different establishments. The iron is melted 
in plumbago crucibles, holding about 30 kilog. They are covered 
with porcelain lids, to keep out impurities and cinders which re- 
duce the high heat requisite for the process. The fire in which 
the crucibles are placed is from 630 m. to 940 m. square, and is 
surrounded with bricks of porcelain earth. The use of blast is not 
advantageous, since the economy of time is offset by a greater con- 
sumption of coke. The natural draught of the chimney is suffi- 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of owr 
Correspondents.) 





THE CHANNEL TUNNEL. 

Sir, ~ Having been abroad on engineering business, I was pre- 
cluded hitherto from alluding to some racy remarks of yours in a 
leading article that appeared in your issue of the 2nd inst., wherein 
you gave a history of the proposed Channel railroad so far as it has 
et | existence. All that you assert concerning it is chrono- 
ogically correct, with the sole ex ion of one omission, viz., that 
before the Emperor of the French charged M. Thomé de Gamond 
to make plans, estimates, and designs for a railway to connect 
France with England, the Emperor Napoleon had requested me to 
submit to his Majesty my ideas on the subject, and that I was the 
first to put such a plan into his head. 

No one ever before me pares an uninterrupted railroad from 
England to India, of which great undertaking the Channel line was 
a most important ——s link, and never was such an idea put 
into print until I published my letters to Lord Clarendon, pro- 

vosing a direct line, entirely on land, from London to Calcutta. 
[any persons have elaborated my ideas subsequently, but they 
have no more claim to the originality of my plan than Snider had 
to be considered the inventor of fire-arms—a pretension which he 
never presumed to arrogate—although it would not have been more 
unwarrantable. 

I was before the age—people first laughed at my proposal— 
latterly many have come to admit that, sooner or later, it may be 
carried out; but now that it is beginning to be considered feasible, 
each engineer hits upon some fancy plan of his own by which my 
suggestion may be put in practice! Many of those plans are crude 
and impracticable; still there are some of them that, under certain 
circumstances, might answer as well as my own. What I complain 
of, however, is that after a quarter of a century spent by me in 
maturing my plans persons should step in and claim the merit of 
my a although they have never travelled to the scenes 
of which they give such graphic descriptions—although they have 
spent no money in promoting the project as I have done—although 
they could not have the weight or influence to force it on public 
attention—although they have never borne the heat and burden of 
the day; yet they want to claim the credit of my original, anxious, 
persistent labours, and to deprive me of all profit, advantage, or 
even fame connected with my own project ! 

I refer, as I said before, to the present Emperor of the French 
and to our eminent Foreign Secretary, &c. Notwithstanding all 
this, a crowd of would-be inventors continue to advance their own 

sretensions most unfairly, instead of frankly acknowledging that 
was before them all—which is the fact, whether they allow it or 





not. 

Alexander the Great wept bitter tears because he feared that his 
father would leave him no part of the world to conquer; but then, 
it must be admitted, he was a child when that happened. My 
rivals, however, who are grown men, instead of proposing some 
new plan of their own which might, perhaps, do them some credit, 
and with which they could hope to see their names legitimately 
associated, try to originate over again what I thought of and 
wrote about long before their attention had been brought to the 
subject. Indeed, I feel no hesitation in asserting that if I had not 
some five-and-twenty years ago published my ideas concerning the 
construction of a direct land line from the capital of the British 
isles to the principal seat of our Eastern empire in India, the 
Channel railroad question would probably have never been so 
much as mooted, up to this hour, by any one else. 

I remember the time when my motion was derided and declared 
Utopian ; then, after great labour and expense, when I got people 
in power to take some interest in my project, the majority of 
engineers shook their heads and declared that it would be impos- 
sible to carry it out; and, later still, when I made it a prominent 
subject, how incredulous many were who now now put forward my 
ideas as their own ! 

In conclusion, I must do justice to the Emperor of the French 
(Napoleon III.), by stating that from the first moment I suggested 
the idea of an uninterrupted land line, he at once foresaw the 
possibility of its completion and encouraged it cordially. I am 
certain of its success and am ready to undertake it. 

WILLIAM HENRY VILLIERS SANKEY. 

London, 17th July, 1869, 


[Declaration of war on the part of Mr. Sankey, July 30th, 1869. 
Hostilities probably commenced by Mr. Austin, Mr. Daft, andnume- 
rous other gentlemen August 6th. Battle rages every succeeding 
Friday till we interfere, and, separating the remains of the com- 
batants, and picking out those still alive and capable of being 
repaired, we administer a little sensible advice to them, which is 
found very unpalatable. The advice is, that avoiding petty 
squabbles about priority of invention, they unite their armies, and 
instead of fighting with each other, attack the forces of nature 
arrayed against them, and make either a tunnel or a ferry instead 
of talking about it, and writing us letters which neither we nor our 
general readers care about. As regards the first proposer of the 
Channel tunnel, we venture to ask Mr. Sankey if he ever heard of 
M. Mathieu’s interview with the First Consul in 1802. Of Dr. 
Payerne, of MM. Franchet and Tessie, of Mr. E. Mayer, or many 
others who proposed a road or railway across the Channel years 
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and years ago.— Ep. E. 





PATENT LAWS, 


Srr,—At the present time, when the subject of the so much 
needed reform in our patent laws is ea tam. the attention of the 
public, much is said about cheap patents for poor inventors. That 
a very great reduction in the present cost of patents might with 
advantage be effected few will be found to question, but this alone 
would be productive of little, if any, advantage to poor inventors. 
What they realiy require is not only patents at a less cost, but 
better advice and better patents. To increase the facilities for 
obtaining patents of no more value than the majority of those now 
issued would be productive of great loss to poor inventors and to 
working men, for the reason that the mere sum spent in obtaining 





cient when the furnace is properlyconstructed. An tial con- 
dition of success is a high heat at the moment of pouring. Prac- 
tice enables the caster to estimate the heat of the furnace, and he 
recognises the precise moment by plunging a bar of red hot iron 
into the crucible, from which, upon being withdrawn, the metal 
flies off in sparks, The crucibles are raised with tongs with 
curved jaws, and the pouring is done with all possible speed—the 
surface being first cleaned, By cementation the casting acquires 
the properties of wrought iron, having some analogy to steel. 
The operation consists in subjecting the castings to a prolonged 
red heat, in a bath of pulverised red hematite. They are arranged 
in boxes of cast iron called muffles. These are square, and with 
air-tight covers. In arranging the castings in the boxes they are 
»laced in layers alternately with layers of hematite. The cement- 
ing furnace is very simple. The grate is in front, and the draught 
of the chimney carries the hot air around the boxes. The heat 
should be pon, Bere with care, starting rather vigorously, in order 
to reach the desired temperature quickly ; then supplying the 
furnace at regular intervals. The cementation lasts three, four, 
and five days, according to the size of the pieces. A charge is 
about 350 to 450 kilog. of castings. In arranging the charges large 
pieces should not be mingled with small, and those muffles con- 
taining the larger pieces should be placed in the furnace first. On 
the other hand, the smaller objects are placed on the sole of the 
furnace. Without these precautions many pieces may be burned, 
or badly decarburised-the latter becoming something interme- 
diate between iron and steel. When the operation is deemed com- 
plete the fire is allowed to fall, but the furnace is not uncharged 
until it has gradually cooled. Practice plays an important part in 
the management of the firing, as the temperature can be judged 
of only prolonged experience.—La Genie Industrielle. 





protection constitutes only a portion of the amount lost in the case 
of failure. What is of more consequence than the reduction of the 
cost of patents to the lowest figure, and what inventors must strive 
for, is that each application shall undergo a thorough examination, 
and that no patent shall be issued for inventions deficient in 
novelty or of a frivolous nature; and that this can be effected, and 
yet that the cost of each patent shall be reduced, is beyond question. 
The advantages that the poor inventor would derive from this 
change would be very great, as he would hold a patent which, if 
the invention were of practical utility, he could sell without much 
loss of time—to him a matter of the greatest consequence; whereas, 
under the present system, an invention even of utility requires 
some years to obtain a title, without the patentee has influence 
and capital at his command. In the meantime the inventor 
becomes weary of waiting for his remuneration, and in the end 
loses his rights for want of £50 to pay the third year’s duty. 
Another advantage to the poor inventor would be the fact that 
those agents who give false advice to him would not thrive so well 
as they do under the present system, and that there are black sheep 
in every profession and business it is useless to deny. These pro- 
nounce the puny duckling, so hopefully exhibited by the poor 
inventor, to be a rara avis, a cygnet of most wonderful proportions; 
and by inducing him to waste his money in hopeless speculations, 
crush the inventive spirit which might otherwise bear fruit in 
productions better worthy of being patented. That the cost of 
establishing the title of a patent in a court of justice should be so 
heavy is one of the greatest obstacles that the poor inventor has 
to encounter; but it is more than likely that an examination of 
applications for patents would much lessen the necessity for having 
recourse to litigation. It is much to be regretted that this system 
of examination was not introduced in 1852, as the mass of worthless 





inventions, the many repetitions of the same invention, and the 
number of provisional specifications of inventions, complete specifi- 
cations of which have never been filed, will much impede the 
operations of the future examiners, and will prevent the cost of a 
patent from being — to the extent it otherwise might be. 
The ambiguity and broadness of description natural to pro- 
visional specifications will probably necessitate the abandonment 
of the system of granting provisional protection; and this will be 
a great loss to inventors, as it will, in many cases, prevent them 
from making the experiments neces: to test the utility of their 
inventions before incurring the cost of complete patents. How- 
ever, as the law does not in spirit allow inventions which have 
proved to be failures to invalidate future patents covering the 
same ground, but having the el ry to , pro- 
tection might still be granted for six months on the filing of a pro- 
visional specification, which might either be destroyed if the 
complete specification were not filed, or might not be published as 
at present. If theinventor were to make the details public, it would, 
of course, alter the conditions of the case; but it would not be just 
that mere germs of ideas, such as are to be found in such specifica- 
tions, should interfere with the rights of the inventor who works 
out his ideas to a successful result. 
3, Smithy Door, Manchester. 





EpWARD K, Durton. 





STEAM JET, 


Sir,—I shall be obliged if any of your readers will give me the 
best form of steam jet, so as to get the greatest amount of air with 
the smallest amount of steam. I blow into a box 3ft. 6in. square, 
and I use a jet of steam about jin. diameter, pressure 551b. I use 
a tuyere 14in. diameter at the mouth, and 6in. diameter at the 
neck, and I so place the jet that the cone of steam at the base 
just fills the neck, the mouth of the jet being the apex of the 
cone, thus :— 











SSS 


I shall be obliged by knowing how to save the steam to gain the 
same quantity of blast. 

Is a fan driven by a steam cylinder a better form of blower 
(i.e., more economical) than a steam jet on the best principles ? 
I am obliged to force the air, I cannot exhaust it. 


July 14th, 1869. SUBSCRIBER. 





STEAM GAUGES, 

Sir, —May I be allowed to say that the inaccuracy of dial steam 
gauges particularised in your current number does not surprise any- 
body aceustomed to inspecting boilers? The difference of 12 1b. 
(shown in your tables) between one maker’s gauge and another is 
nothing, I assure og to the real facts as met with in my expe- 
rience. How or why this particular kind of gauge got to be so very 
generally used for stationary boilers is surprising considering its 
defects. They are made so small sometimes that one would think 
they were intended to be worn in the waistcoat pocket, instead ot 
fixed against an engine-house or a boiler-house wall, where they often 
remain for a tenth of a century, telling anything but a true tale. 
To be everlastingly testing them is a bore. Some of my subscribers 
have gone to the trouble and expense of a duplicate gauge to each 
boiler; but if they take my advice in the matter, they will go back 
about a century for a ‘‘reform,” and adopt the old mercurial 
column gauge, with a somewhat modern glass tube, instead of the 
old peg and iron tube. JOHN SwiFt, Boiler Inspector. 

30, Hagley-road, Edgbaston, July 26th, 1869. 





S1r,—With some experience in steam gauges, I am not at all 
surprised with the results obtained by Mr. Amos in Manchester, 
and if what you publish is taken into consideration, that all the 
gauges were new, what would the variation have been if gauges a 
year in use had been tested ? 

We read almost daily in the newspaper of accidents by boiler 
explosions, which there is too good reason to fear are not uncon- 
nected with the gauges. It is surely not too small an affair for 
Government to take in hand. Why should we not have, as in 
almost every continental country, an official inspector, who regu- 
larly inspects the boilers and fittings, &c., and supplies printed 
instructions to the men in charge of the same, &e.? VULCAN. 

22, Stirling-street, Glasgow, 27th July, 1869. 


THE FLOW OF GASES. 

Sir,—At the end of my letter, which you were good enough to 
publish on the 25th ult., you appended a foot-note requesting me 
to give ‘‘particulars of a single experiment supporting my views” 
on the velocity of steam, and I will therefore, in complying with 
your request, give you such details of actual experiments as I hope 
will satisfy yourself and your readers; but not having carried on any 
experiments myself, I shall take an example from careful experi- 
ments made by Messrs. Sharp, Stewart, and Co., of Manchester, 
for the purpose of getting at the exact quantities of water fed int» 
boilers, under various circumstances, by the Giffard injector, 
made by them. 

According to their experiments, a No. 8 injector will deliver 
1030 gallons per hour, with steam of 601b. pressure, 
and 1030 gallons per hour = 17°17 gallons per minute 

= ‘286 gallons per second 
= '0457 cubic feet per second 
0457 x 1728 = 78°969 cubic inches per second 
78 _ = 987in. per second 
: = 82ft. per second. 

This being the actual velocity of the feed-water through the 
receiving cone in a No. 8 injector, the area of which is ‘08 square 
inches, let us now see how this will agree with the theoretica 
velocity calculated according to the formula given in my last letter. 

The vacuum in this instance being only 3°5lb., the velocity must 
be calculated in the following manner :— 


» = % ¢/ 47 —112 





= 1824ft. per second into the combining cone. 
The number of pounds of water necessary for the condensation 
of 1 Jb, of steam will in this a case be 
1175° — 140° 


=~ 140° — 60° 
1035 

= “80 

= 13 

= M4)b. 


130ft. per second. 


13 Ib. + Lb. 

and = — 

This being the reduced velocity after the condensation of the 
steam, we must now find the height of the column conesponding 


to the velocity of 130ft. per second, which is 264ft., and deducting 
from the same 138ft., the head of water equal to the 60 Ib. pressure 
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in the boiler, we get 126ft., and from this ane we find the 
theoretical velocity in feet per second at which the feed-water 
ought to enter the receiving cone of the No. 8 injector, thus— 
0=8 yT%5 

= 8 X 11°225 

= 89°8ft. per second. 
Consequently the theoretical velocity is 89°8ft., and the actual 
velocity, from careful measurements, is 82ft. per second, which, 
after wena is made for bends, &c., is sufficiently near to allow 
me to claim it as supporting my views on the best mode of cal- 
culating the velocity of steam under different circumstances. 

I conclusion, I may perhaps be permitted to state that Mr. 
James Gresham, who I believe has carried out the greatest number 
of experiments with injectors at Messrs, Sharp, Stewart, and Co’s., 
informed me that he had often applied my mode of calculating the 
velocity of water fed into boilers by injectors, and always found 
the results agree very nearly with actual measurements. 

27, Leadenhall-street, 7th July, 1869. Lewis OLRICK. 

[We cannotsee that thishas much todo with the velocities of elastic 
fluids, to which alone we referred. Can Mr. Olrick give us par- 
ticulars of any experiments demonstrating the correctness of his 
theory of velocity of discharge of, let us say, air under a given 
pressure into air of a less pressure?—Eb. E. 


Srr,—It appears that Mr. R. D: Napier has again come forth on 
the flow of elastic fluids. I should have been been better disposed 
to answer his question if he had come forth with a show of 
willingness to learn instead of still having the appearance of 
being invulnerable to truth. Now, in my letters of the 20th 
March, 1867, and the 26th June of the same year, which 
appeared in THE ENGINEER, the very question asked by Mr. 
Napier in your last impression was solved, and this before he 
asked the question, as he states, in July, 1867. In the letter by 
me, dated March 20th, 1867, the following appears in answer to 
Mr. Napier :—‘‘The formula which Mr. Napier means will be 
found in my letter and in my paper ‘‘ On Safety Valves,” pub- 
lished by you, and is 


n l—n l—n 
a= (2) c(p —a )3 
Pp 


By which, when x =o0, we have v7, = 0, as it ought to do, and shows 
very clearly that there is no flow of steam of the same density as that in 
the boiler, but does not show or mean that there is not any flow at 
all, for there will be a flow of steam of a less density than that 
in the boiler, as is easily seen when we know that 


2\" 

1 = o(— 

= 0(2) 
Where v is the velocity of flow of steam, when its density corre- 
sponds to pressure x, from which we get 

1 1- 
v=e(,” “)3 i.e eo 

making « = 0 in (R) we get 


a “Ta 
sit mw ag 


Now, if Mr. Napier had gone to the trouble of calculating this 
value of v for p = 60, he would, of course, come to the answer to 
the question he put last week, and which he has evidently been 
pondering over for the last two years. I am bound to come to 
one of two conclusions-- either Mr. Napier will not make the cal- 
culation, or he does not possess the mathematical knowledge to 
do so. I hope the last conclusion is not true. 

In the formule here quoted, and any that may follow, p is the 
pressure of the steam in pounds per square inch in the boiler, x 
the pressure of steam into which p is flowing, » = “941, and s is 
the volume of 1 lb. weight of steam at pressure p, and 8, the 
volume of 1 lb. weight at pressure 2, the force of gravity being 
represented by g = 32; then 


C= V 23893 2—* 


l—n 
_ = 7392 
hence the velocity is 
nm @ 7-4 059 via 
v = 7392°5 WA p —2 
and if n = 0, we have ms 
_ We 5-4 “059 
v = 7392°5 V4 Pp 

When the steam commences to flow it will also expand, and if it 
never became liquid or solid will obey Mariotte’s law, its pressure 
continually decreasing and its volume continually increasing ; but 
we know this is not the case, for as the steam expands its sensible 
heat decreases, and that heat will fall below 32 deg. when the 
pressure becomes ‘0708 pounds on the square inch, and the 
volume of one pound weight will be 4000 cubic feet. 

It is therefore clear that about the time the pressure « = 0 the 
steam has become converted into ice, owing to its fall of tem- 
perature below 32 deg., and its volume at that time is about 4000 
cubic feet, and therefore cannot have a greater volume, and the 


pressure is 
1 
e=p(=)P 2... 
3 


Since Mr. Napier asks the following question, I will answer it as 
near as such questions may be poste He asks “‘ What weight 
of steam should be discharged in a minute into a vacuum through a 
square inch, if the total pressure in the boiler were 60 Ib, ?” 
In formula (N) let p = 60, s = 70099, s, = 4000, then 
1 


a £7°0099\, 
a = 60 = = 4 
Coooy) = 0708 


pounds pressure on the square inch, the temperature being just 
below 32 deg. 
We may therefore conclude that we are near the limiting values 
of x and s, and having before shown that 
$3 aq. “050000 
y, = — 73925 
Y% - 73 p—« 


we have 
, _ £0099 vag. a 
1 = 6p 7392°5 4 69 -o708 
= 14°12ft. per second. 


the density being same as that in the boiler, and the weight 
delivered in one minute through an aperture of one square inch 


in area is 
14°12 x 60 “26 
Ta x 7008 = 8392 Ib. 
And we find 
= v, *_ 1479 4000 _ . 
v "= 4B; = 8056°4 


feet per second, as the velocity corresponding to the volume 4000 
cubic feet per pound, or density zos5 being the weight of one 
cubic foot when the pressure is ‘0708 pounds per square inch, 

But we also find that when « = o and the volume s, is known to 
arrive at its maximum about the freezing point, that 


v = 73925 4/ ." 
and if » = 60, we have 
v = 7392°5 9/1°27324 
= 8341 
feet per second, and when «= 0°708, we have seen that the 


velocity is less than this, namely, equal to 8056'4ft. per 
second. 


I hope I have answered the question put by Mr. Napier to the 
satisfaction of your readers, and those who wish to see how I 








treated the experiments published by him two years ago, may do 
so by referring to THe ENGINeEER for the first six months of 1567. 

Now the velocity with which steam flows into a vacuum is of no 
sractical use whatever, but the velocity of flow into a pressure of 
_ one to two pounds on the square inch may be useful in 
inquiries in the action of condensing engines or the action of 
Giffard’s injector, and the formulz 


8 me 54 =: 33 
n= A703 5 
1 
or 
v= 296 v2 hyp. log. P 
oe w x 


1 
may be used to ascertain the reduced velocity %4, the density be- 
ing same as that in the boiler. 
The first is based on the law that 


n n 


esp 338s & 
where n = ‘941, and has been confirmed by the experiments of 
Fairbairn and Tate, but the second is based on the law of Mariotte, 
that is 
Br prs:sss 
Either may be used for practical purposes, since they differ very 
little except where the difference between « and p is great. 


The volume of one pound weight of steam by the first law is | 
330°36 cubic feet, when the pressure is one pound on the square | 


inch, and by Mariotte’s law it is 389°55, the volume at 1477 lb. 
being 26°5 cubic feet. When p = 20 and 2 = 5 Mr. Olrick gives 
as the velocity per second 1648ft. but we see that 


v = 7392'5 o/s all ‘ ” 
= 2263ft. per second, 
and 
O°712° 
oy = v 2 = 2063 197133 _ Gi4-1tt. 
8 72°6507 


per second reduced to the density of the steam at 20 Ib, 


pressure. . 

The formula given by Mr. Olrick is the one used for the flow of 
non-elastic fluids, and is not at all applicable to the flow of steam. 

If Mr. Napier has any new experiments I shall be glad to know 
them, but must beg to be excused in the future from dealing with 
(0) nothing and ( ) infinity in connection with the flow of steam, 
and I believe that your readers will agree with me in the view 


that for all experimental and practical purposes pressures below | 


1 Ib. are useless to the engineer. 

A table of logarithms is necessary to make the calculations 
herein given, and the velocity agreeing with any pair of pressures 
may be found in a few minutes. THOMAS BALDWIN. 

Bury, Lancashire, July 27th, 1869. 


INACCESSIBLE HEIGHTS WITHOUT ANGULAR INSTRUMENTS. 

Sir,—This statement at first sight looks something like a 
paradox; but that it is not paradoxical the sequel will show. I 
require an angle, it is true, but I deduce this angle. I do not find 
it with any angular instrument. 


The known angles from which I deduce the required angle, and | 


the angle I require, as will be seen, is the altitude of polaris, are 
only two in number. The first is variable, being the latitude of 
the object whose height is required. The second is virtually 
constant, being the angular distance of Polaris from the elevated 
pole of the earth's axis. This angle is ldeg. 24min., or 84 min. 


. . 








In the figure, the circle A D B C represents the path described 
diurnally by the North Star, or Polaris; O is the pole of the earth’s 
axis, the altitude of which is the latitude of the place of observation; 
C is the upper culmination of Polaris, D its lower culmination. 
When the star arrives at A or Bits altitude is equal to the latitude 
of the place of observation. Let it be in some intermediate position 
P, between A and C. Required its altitude. 

From P draw P Q perpendicular to A B, call the angle O O P, 
the angle a 


PQ = cosine of « 


OP 
Therefore, PQ = OP cos. a, 
but 1° 24 = 84 =distance of star from 
pole; therefore, P Q in minutes of a degree 
= 84 cos. «, 

and which angle, being added to the latitude, gives the altitude of 
Polaris in the position P. If the North Star were at the point P’, 
which is below the latitude of course, P’ Q’ is to be subtracted. 

The times of the upper and lower culminations at Greenwich 
are found in the annexed table up to the end of 1869. The angles 
COP and P’OD are obtained by finding the difference, in the 
first instance, of the time of the upper culmination and the time 
at which the star was observed, converting the time into degrees 
and minutes, by a table found in most books of logarithms, The 
angle P’ O D is obtained by finding the difference of the time of 
lower culmination and the time of observation, reducing this 
difference, as before, into degrees and minutes. When the star 
is between A and D, find the difference between the time of lower 
culmination at D and the time of observation. When it is between 
B and C, find the difference between the time of upper culmination 
at C and the time of observation. 


Wil 


Greenwich Mean Time of Upper Culminations* of Polaris at 








Greenwich. 

h, m. bh. m. 
July 19 .. 5 23 || October 10... .. ll 53 
July 26 .. 2. 0 4 55 October 17 .. .. 11 25 
August2 . .. 4 28 || October 24 .. .. 10 58 
August9 .. .. 4 0 || October 31 .. .. 10 30 
August 16 .. «. 3 33 | November7.. .. l 3 
August 23 es 8 5 || November 14 ee 9 35 
August 30 .. 2 38 November 21 as 9 8 
September 6 2 10 November 28 . 8 4 
September 13 1 43 December5.. .. 8 13 
September 20 1b December12  .. 7 45 
September 27 12 48 December 19 ss 7 18 
October 4 .. 12 20 December 26 ee 6 50 











Being able then to find the altitude of Polaris at any given 
moment without employing an angular instrument, I proceed 
to find the height of a given point as follows:—Place the 
point in line with the observer’s eye and polaris. Approach or 
recede until the point coincides with the star. Note the time. 
Measure the horizontal distance from the observer to a perpen- 


* The times of lower culminations can be found by subtracting 2 min. 





73 





dicular let fall from the point. Multiply this horizontal distance 
by the tangent of altitude of the star. It will be the required height. 





| 
| 
| 
| 


| 








d 
| Let 8 = altitude of Polaris, 
| d = distance of perpendicular let fall, 
| x = unknown height of the point p, 
| x 
| a= tan. 8 
| a = d tan. B. 


(1.) On the 17th of July, in lat. 50 deg. 50 min. north, at 9 p.m., 
| being 3 hrs. 30 min. after lower culmination I made Polaris coincide 
with a point the height of which was required. The distance of 
the observer from the perpendicular let tall from the point was 
66°17ft. The height of the point found by the method I have 
explained was 78"s0ft. The height obtained by actual measure- 
ment was 79°15ft., differing about 3in. from the height obtained 
by my calculations, 

(2.) At 12 p.m., July 15th, the height obtained by my method 
differed less than an inch and a-half from the actual measurement. 

(3.) At 3a.m., July 17th, the height obtained by observation of 
Polaris differed less than an inch from the measured height. I have 
| made other observations with like success, 

As my letter is drawing out to tolerable, or perhaps you may say 
an intolerable, length, some of your readers may imagine that 
finding the height by the method I propose is a laborious and 
tedious process. It is not soin the least. The best way of showing 
this is by working out an example. Take (3.) In this instance 
the latitude of the observer is 50 deg. 50min. north. The longi- 
tude 0 deg. 10 min. west. It is quite unnecessary to correct the 
culminations (which, by the way, is a most simple process) for these 

| few minutes of longitude. The time at which the star was brought 
| to coincide with agiven point was 3 a.m.,on July 17th, 1869, being 
| 2 hrs. 30 min. before the upper culmination. The observer's hori- 
| — distance from a perpendicular let fall from the point was 
62°2ft. 


2 hrs, 30 min. in degrees, &c. = 37° 30’. 
Log. cos. 37° 30’ = 899 &e. 
log. 84 = 924 Ke. 





823 
823 is log. of 666, from which I perceive I have to add 66°6 min. 
of a degree to the latitude 50 deg. 50min. Thus the altitude of 
polaris is 51 deg. 56 min. 
Log. tan. 51° 56’ = 1061 &e. 
log. 622 = 7937 &c. 





8999 the log. of 7942. 
The required height then is 79°42ft. The height above the 
observer's eye obtained by actual measurement was 79°5ft. Less 
than an inch higher. 

Excepting the actual data, it will be seen that there are only thirty- 
one figures employed, of which twenty are simply copied out of the 
tables of logarithms, so the labour of working out one of these 
examples is about equivalent to the labour required in turning out 
half a dozen words in Johnson’s Dictionary. 

Let me remind those who wish to test the accuracy of the 
method by experiment, that when observing Polaris the eye is 
considerably elevated above its normal position, and that to obtain 
accurate results by this or any other means the measurements 
must be taken with the greatest care. 

In the diurnal path of the star there are four cardinal positions, 
A, B, C, and D. When the star is at the points Aand B the 
height is obtained immediately by multiplying the horizontal 
distance into the tangent of latitude. When at C, by the tangent 
of (lat. + 84’). When at D, by tan, (lat. — 84’). 

A rough approximation to the height of an object may be 
obtained, when the times of culmination are not known, by making 
the star and point coincide, and multiplying the horizontal distance 
by the tangent of latitude. 

At and near the Pole, the star being too near the zenith of the 
observer, the method would be useless. At and near the Equator, 
Polaris being too near the horizon, this method would again fail. 
In latitude 45 deg., six hours after either of the culminations, the 
tangent of the star’s altitude would be unity, thus dispensing 
with the multiplication. 

Doubtless there are many cases in which the determination of 
heights by the method I have explained may be of service to the 
engineer, and more especially to the scientific traveller, but I 
advance it more as an interesting and costless astronomical experi- 
ment. 

The Latitude can also be found with noteworthy precision, and 
without an angular instrument, by observing Polaris at A or B, 
or in fact at any other point in its diurnal course, the height of p 
being given. C, M. Poone, A.K.C, 
23, Osborne Villas, Cliftonville, July 22, 1869, 





CURIOUS PHENOMENA, 


Srtr,—In the course of my experience as a practical worker in 
iron, I have sometimes come across phenomena which must be 
familiar to most mechanics, and yet I have never been able to meet 
with an explanation of them in any of the scientific works with 
which I am acquainted. The following are examples :— 

1. The journals of a fan shaft, worn somewhat out of truth (in 
consequence of the vanes not being properly balanced), were found 
to be so hard upon the worn sides that a file would scarcely pene- 
trate them, and they resisted all attempts to turn them up true 
until they had been heated in the fire and allowed to cool » Ae 
The journals when new had not been case-hardened or steeled ; 
ws f made 1500 revolutions per minute in cast iron bearings, they 
had occasionally heated during the time of working, yet they were 
pretty smooth on the surface, The tops of the ridges thrown up 
on a journal that has been cutting nd abrading its bearing will 
often be found to be much harder than the body of the shaft. 2. 
By holding a slender piece of iron or steel in the hand upon a 
grindstone in such a manner as to cause it to jar or vibrate, we 
shall immediately feel a burning sensation, almost intolerable, in 
that part of the hand nearest the grindstone, although the iron or 
steel is kept perfectly cool at the time by water flowing on the 
stone. 

The subject matter of this letter may appear to some of a trivial 
character, yet as a correct knowledge of the causes of these little 
effects must be desirable, I venture to hope you or some of your 
correspondents will be kind enough to give me a hint or two in 
THE ENGINEER. i J. CROWTHER. 
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THE ENGINEER 





Jury 30, 1869. 








THE WESTERN BOUNDARY FAULT OF THE 
SOUTH STAFFORDSHIRE COAL-FIELD. 


THE members of the Dudley and Midland Geological Society 
paid a visit on Tuesday, June 29th, to the Earl of Dudley’s No. 3 
pit, Himley colliery, to examine the peculiar formations of strata 
connected with the above fault. The visitors were conveyed to 
and from the Wellington-road coal wharf in trucks, provided with 
convenient seats, by one of Earl Dudley’s engines. The engine 
(which is one of about twelve used on the western side of the 
Earl’s estate) was driven by Mr. W. Jeffries, the Earl’s mine agent 
for the western side of Dudley. The train proceeded at a rapid 
rate until it arrived at the top of the Willows incline, which was 
descended. Passing through the Old Park colliery, it then went 
down the Barrow Hill incline, which is about half a mile in length. 
The descent was effected by means of a wire rope, which, connected 
toa pair of stationary engines at the top, is generally used for 
drawing up coal and letting down the empty trucks. Running on 
for rather more than a mile farther, through thickly wooded 
scenery, the Himley colliery was reached, and the train passed 
along to the extremity where No. 3 pit is situated. Here the 
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the top of the thick coal. The aspect of the fault at the first head- 
ing (diagram No. 1) is contrary to the theory of most geologists, the 
thick coal geneially being found at similar faults to run out in a 
downward direction. It is a possible and feasible theory that the 
Wales, Shropshire, South and North Staffordshire coal-fields were 
at some anterior date united, but have been divided by the flowing 
over them of some sea, probably the permian sea ; in fact, there is 
every evidence of it in the corresponding fault to this one in Shrop- 
shire. There, it will be remembered, they ran a heading through 
the fault for a great distance, and were rewarded by again finding 
the coal. The above theory will be better understood by refer- 
ence to the diagrams. In diagram No. 2 there is every proof of denu- 
dation ; the vertical position of the strata would be caused by a sub- 
sidence of the land, drawing them down after the leaving of the 
water. In diagram No. 1 there has possibly been an upward bend of 
the coal, and it has been cut off and taken down by the subsidence, 
or else the coal has been entirely taken away by the water from 
between here and Shropshire. If the coal has gone down it will 
be found at a much greater depth, not far from the fault, starting 
at an opposite angle to that shown in diagram 2 ; or it is possible the 
water may have flown in the shape of a fork, and left, as it were, a 
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officials, however, had lately been qualifying their views on that 
subject, and no doubt these views would be duly published. Go- 
vernment surveyors should not be blamed for having come to the 
conclusion he had alluded to ; and those that had the opportunity 
of going down below and studying and investigating the matter 
while mining operations were going on were better qualified to 
form an opinion now than they were five-and-twenty years ago. 
At one place in his own district near a great fault he had seen ap- 
—— in the measures similar to those he had seen that day. 

ere was an up-throw in some places and a down-throw in others, 
and also the measures in a perpendicular position as he had wit- 
nessed them in this pit. He could understand that a vast body of 
water in connection with a long uniform line of coal had cut into 
the soft and uniform strata undermining it, and letting it down as 
they had seen it that day and as they could see it in Shropshire. 
Some interesting facts had been brought to light in the sinking of 
a pit belonging to the Madeley Wood Company. In sinking that 
pit, after passing the top they came upon a bit which clearly 
showed where denudation had set in, and so palpable was this no 
one could mistake the indications presented. The top coal portion 
was slanted off, the edges seemed split open, and a whitish mud 
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party alighted, and under the superintendence of Mr. Spruce, 
jun., commenced in parties of eight to descend the pit. Having 
arrived at the bottom of the pit, the excursionists were conducted 
through the extensive workings by Mr. W. Jeffries, Mr. Spruce, 
sen., and others of the Earl of Dudley’sagents. The fault was at 
length reached, and examined with great interest by several very 
eminent geologists. A heading has been driven for about thirty 
yards into the fault, and is the second one driven ; the first one, 
shown in diagram No. 1, was made about two years ago for the in- 
formation of J. Beete Jukes, M.A., F.R.S., F.G.S., forthe Royal 
Coal Commission; the second heading, made in this ‘year, and 
shown in diagram No. 2, is 300 yards from the first, the 
fault having been stripped for that length. In diagram No. 1 
it will be seen that the thick coal, the gubbin ironstone, and the 
Heathen coal, with their attendant measures, entirely crop out in 
an upward direction, and then commences the fault of red sand- 
stone or permian rock, The thick coal crops out in an entirely 
opposite direction, and between it and the permian is to be found 
in a vertical position the measures, found in a horizontal position 
in sinking the shafts, viz., mottle ground, dark fire-clay, rock 
with blue parting, strong fire-clay with balls of ironstone, white 
sandstone rock, strong fire-clay, blue linids, containing balls of 
ironstone, peldon, and various other measures usually found on 


quantity of coal between the prongs. It is the opinion of most 
geologists that there is every evidence of coal existing beyond the 
fault, and it will no doubt be found by the never-tiring energy of 
the Earl of Dudley’s agents. The party on leaving the fault as- 
cended the pit, and adjourned to No. 7 engine-house, where an ex- 
cellent luncheon had been provided. e dimensions of this en- 
gine-house may be imagined from the fact that about sixty per- 
sons sat down comfortably to lunch, and this did not interfere with 
the operation of the 60-horse power horizontal engine, which kept 
steadily at its work. Mr. Spruce and his son afterwards explained 
the diagrams hung on the walls, of which the above are copies, and 
a discussion ensued, in which Messrs. Jeffries, Checkley, Hughes, 
and Davies took part. Professor Randall was called upon to ad- 


part to offer an opinion after the brief inspection they had made. 
He could speak with more confidence of the fault corresponding 
with this one in Shropshire. He believed that both among practi- 
cal men and others, as well as among those that conducted the 
Government survey, the conclusion had been come to that the coal 
at the boundary fault had been cut off by some sudden down- 
throw. That view prevailed for some time, and the fault was 
marked on the ordnance map as a clean cut fault. Government 





dress the company. He said he rose with considerable diffidence | 
to speak, for he could not help thinking it would be rash on his | 


| 


filled in the crevices, while there were to be found little bits of 
coal broken off by the play of the waves, and mixed with rounded 
bbles. It was his opinion that denudation took place long be- 
‘ore the permian rocks were deposited. He held with the theory 
of others that, taking the south-east side, there was very little coal 
between the South Staffordshire and the Shropshire coal-fields ; 
their hopes, he thought, lay towards the north-east—the Cannock 
Chase field was a connecting link. When they came to examine 
the country they would find a circuitous and continuous coast-line, 
and along that line they would find a coal strata. Disturbances 
had taken place along the edges of denudation, and these tended 
to lead people astray. He also added that from a remark in Pro- 
fessor Jukes’ book he seemed to have come to the conclusion that 
the fault was the result of denudation ; he afterwards altered that 
opinion, and now it appeared to him Mr. Jewkes was coming round 
to his first conclusion. Professor Beckett, of Wolverhampton, in 
answer to a call, said he was quite of Professor Roundell’s opinion 
as to where they were to find coal. A vote of thanks was passed 
to the Earl of Dudley, Mr. F. Smith, Mr. Jeffries, and the Messrs. 
Spruce, for the afternoon’s entertainment ; to which Mr. Jeffries 
briefly responded. The party were shortly after conveyed back to 
Dudley and Round Oak. e are indebted to the kindness of Mr 
J. Hughes and the Messrs. Spruce for the sections. 
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obtaining motive power.” 
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ration and treat t of ia.” 
2120. Tuomas Ricuarps, Wincanton, Somersetshire, ‘‘ Improvements in 
stoves or fire-places.” 
2121. Ropert WILLCox, wn, Dublin, Ireland, ‘‘ Improvements in 
——— or instruments for finding and for picking up submarine 
cables, and apparatus connected therewith.” 
2123. Jonn Wyatt Rerp, Great Western-terrace, Bayswater, London, 
“Improvements in beating engines employed in the manufacture of 
rT. » 


2124. Jans Leetcn, Broadley-terrace, Blandford-square, London, ‘‘ An 





improved self-adj spriug-stopper for closing the mouthpiece of 
quubing tubes and bottles, and for other like purposes.”—1l4th July, 
1869. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 
2118. JosepH ALEXANDER Horwick, British Hotel, -street, 
London, “ Improvements in the construction of pianoforte hammers.” 
= — on from C, W. Brewer, Racine, Wisconsin, U.8,—14th 
Y, 2 
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2119. JosepH ALExaNDER Horuick, British Hotel, Cockspur-street, 
London, “ Im 


vements in the construction of = — 
A —- from C. W. Brewer, Racine, Wisconsin, U.8.—l4th 
Jul 
2155. , Jane, London, “ « Improvements in rocking 
fire-bars for steam che nan pe ad furnaces.”—17th July, 1869. 
2166. J ~~ Henry Jounnson, Lincoln’s-inn-fields, London, ‘ Improve- 


ments in blasting and in the apparatus or means employed therein.” — 
A ene from Eugéne Francois Desiré Ruggeri, Paris.—17th 


July, 1869. 

2179. Yroros. Evcene Mavcer, The Temple, Liverpool, “An improved 
blotter or ink absorber.”—A communication from Charles C. Moore, 
New York, U.S.—19th July, 1869. 

2195, SYDNEY Hatt, Swansea, Glamorganshire, “ Improvements in appa- 
ratus for moul artificial fuel, applicable also to the moulding of 
bricks or building blocks.” —20th July, 1869. 





Patents on which the Stamp Duty of £50 has been Paid. 
1890. Henry Trotman, Southampton, Hants, “‘Feed box for preventing 
ooay to marine boilers with surface condensing engines.” —21st July, 


1006. Evan LeicuH, Henry Tuomas Patmer, and WitiiamM Epwarp 

ae Miles Platting, near Manchester, ‘‘ Cleaning and preparing 
cotton, &c.”—23rd July, 1866. 

1935. os b penny 4 Nag Southwark, Surrey, “Receiving and absorbing 
the recoil of , de. _ 25th July, 1866. 

1948. WALTER LDON, = Villa, West-hill, Highgate, Middlesex, 
“Chlorine. 26th July, 1 

1953. Jonn Orr, Sutton Mill, Crosshills, near Leeds, Yorkshire, ‘‘ Orna- 
mental weaving.” —27th July, 1866. 

1965. THomas Bispy and James Bresy, Burnley, Lancashire, “ Paper 
bags.”—31st July, 1866. 

1912. GrorceE TOMLINSON Fy ae Loughborough Park, Surrey, 

“Certain alkaloids derived from aniline and its homologues, and in 

their transformation into colouring matters suitable for dyeing and 
printing.” —23rd July, 1866. 

a Joun Puiturps-SmirH, Hereford, ‘‘ Traction engines.”—28th July, 


1968, ~ oes Birxseck, Dunstan Villa, Chesterfield, Derbyshire, 
“* Washin, &c.”—30st July, 1866. 
1982. Joun Tete Atlas Works, Manchester, “ Giffard inj ector.”—lst 
August, 1866. 
1941. Henry ADRIEN BonneEVILLE, Porchester-terrace, Bayswater, London, 
“Steam generators.”—26th July, 1866. 





Patents on which the Stamp Duty of £100 has been Paid. 

2956. Moses MERRYWEATHER and RicHARD Moses MERRYWEATHER, Long 
Acre, London, and Epwarp FIe.p, Buckingham- street, ‘Adelphi, 
London, “ Steam fire engines.” —1st November, 186 

2130. WiLuiaM Spence, Chancery-lane, London, ‘“ Red colouring matter.” 
—28th July, 1862. 

2108. WittiaM CLARK, Chancery-lane, London, “Fishing and other nets.” 
—th July, 1862. 


Notices of Intention to Proceed with Patents, 

748. CHARLES Henry Coorenr, Birmingham, ‘Certain improvements in 
whip socke 
755. James Murpocu Napier, York-road, Lambeth, Surrey, ‘‘ Improve- 
ments in machinery and apparatus for the manufacture of metallic 
moneys, coins, and medals.” 

757. FREDERICK RoBerTsoN AIkMAN, Brompton-crescent, Brompton, 
Middlesex, ‘‘ Improvements applicable to fire-arms and ordnance for 
the purpose of facilitating instruction in firing with precision.”—11th 
March, 1869. 

760. Witu1am Coxneap, Gresham-street, no “Improvements in 
goloshes, shoes, shoes, or overshoes, india-ru bber.”—A com- 
munication from Alcander Hutchinson, Paris. 

766. Georce Bray, Deptford, Kent, “Improvements in connecting and 
disconnecting apparatus applicable to pole heads for carriages and 
vehicles, and to other uses.”—12th March, 1869. 

786. Witt1aM ARENA Martin, Union-street, ” Southwark, Surrey, “ New or 
improved apparatus for diffusing the heat and promoting the generation 
of steam in steam boilers.” 

795. Witu1aM Ropert Lake, South ton-buildi Ch "y-lane, 
London, ‘‘ An improved multiple drilling machine.” —A communication 
from Daniel Rice Pratt, Worcester, Massachusetts, U.S.—15th March, 

1869. 


802. Writs ROBERTSON, Queen’s-chambers, Market-street, Manchester, 
“‘ Improvements in self-acting mules and twiners 
806. Epwarp Roper, Garrick-street, London, ny Georce Suaw, Penk- 
hull New-road, Stoke-upon-Trent, Staffordshire, ‘‘ Improvements in the 
production or preparation of printing blocks, plates, and cyéinders with 
surfaces in relief and intaglio.”—16th Marck, 1 1869. 
=. Jean Jacques GILLET DamITTE, Josera MARIE AGNELLET, and 
Hector Denis DuBois, Paris, "~ in the of 
pulp suitable for paper.” 
= — ,CLAUGHTON, Dunbarton, N.B., ‘Improvements in screw 








819. ere: 'ARL FRIEDRICH Cxavs, Middlesbro’-on-Tees, Yorkshire, ‘‘ Improve- 
ments in the manufacture of carbonate of potash, and the recovery of 
certain products evolved therein.”—17th March, 1869. 
832. ANDREW Barciay WALKER, Liverpool, “‘ Improvements in apparatus 
for f omy and for aj applying heated air » various useful ta eclochen 4 





1268. James Sheffield, “ Impro ts in hinery for 
ome shives, bungs, corks, spiles, or other taper pegs.” —24th April, 


1446. LeonarD Wray, Ramsgate, Kent, ‘Improved apparatus for rash 
ing, grinding, and ‘pulverising quartz and other hard substances. 
Lith May, 1869. 

1534. RicHarp Epwarp Keen, Red Lion-court, Fleet-street, London, 
“‘ An improved mode of and means for aT panes of glass, more 

y designed for street lamps or lanterns.”—18th May, 1869. 

1599. ANDREW Barciay, Kilmarnock, Ayrshire, N.B., “‘ Improvements 
in apparatus for injecting and ejecting liquids or fluids, ejector con- 
= blow-through condensers, and in mechanism connected there- 
wi' 

1600. Jonn Brittary, Bowling-green-lane, Clerkenwell, London, “Im- 
provements in the construction of telegraphic instruments.” —2ith May, 


1869. 

1760. Georce Fenner, Fletching, near Uckfield, Sussex, “ Improvements 
in bits for horses.”—7th June, 186 

1900. Witu1am Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in  wheels.”—A communication from Elbridge 
Ge Woodside, San Francisco, California, U.8.—2lst June, 1869. 

1928. JosepH Brooke and James Hirst, Huddersfield, Yorkshire, ‘‘ Im- 
provements in certain fabrics, technically known as paddings.”—24th 
June, 1869. 

1970. Witt1aM Epwarp Gepce, Wellington-street, Strand, London, “The 
incon poration of extract of meat with all kinds of sweetmeats or 
comfits, with syrups or any sweet or glucose matter, with quinine wine 
and all kinds of wines prepared with quinquina.”—A communication 
from Francois Aroud, Lyons, France. —s0th June, 1869. 

2013. THomas GRAHAME, Lansdowne-place, Leamington, Warwickshire, 
“Improvements in the construction of barges, boats, floating batteries, 
and other floating structures.”—3rd July, 1869. 

2033. THomas Witson, Birmingham, “‘ Improvements in constructing and 
working velocipedes.”—5th July, 1869. 

2028, GeorGcEe Bucnanay, Surrey-street, Strand, London, “‘ Improvements 
in preserving animal and vegetable substances for use as food, and in 
apparatus for effecting the same.”—6th July, 1869. 

2068. MATTHEW ANDREW Murr and James McILw HAM, Glasgow, Lanark- 
shire, N.B., ‘‘ Improvements in looms for weaving.” 

2070. GEORGE Avucustus NowE.t, Nuneaton, Warwickshire, ‘‘ Improve- 
ments in lamps.” —9th July, 1869. 

2087. Witu1AM ROBERT Lake, Southampton-buildings, London, “ An 
improved method of producing marquetry and other divers-coloured 
woodwork.” — A communication from Joseph Dill, Grand Rapids, 
Michigan, U.S. 

2090. Wituiam Ropert Lake, Southampton-buildings, London, ‘An 
improved machine for sawing, grooving, moulding, dovetailing, and 
otherwise working wood.”—A communication from Joseph Dill, Grand 
Rapids, Michigan, U.S.—10th July, 1869. 

2106. JuLes Piret, Boulevart Bonne-Nouvelle, Paris, “ Improvements in 
the slide valves of steam engines and clastic power engines generally.” 
—13th July, 1869. 

2118. Joseph ALEXANDER Horuick, British Hotel, Cockspur-street, 
London, ‘‘ Improvements in the construction of pianoforte hammers.” 
—A communication from C. W. Brewer, Racine, Wisconsin, U.S. 

2119. JosepH ALexaNpeER Horuick, British Hotel, a street, 
London, “‘ Improvements in the construction of pianoforte bridges.’ 

A communication from C. W. Brewer, Racine, Wisconsin, U.8.—1l4th 
July, 1869. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


List of Specifications oR ae during the Week ending 
, 1869, 


571*, 4d.; 2086*, 4d.; 3578, 8d.; 3579, 1s. 4d.; 3590, 2s. 10d.; 3610, 1s. 2d.; 
3614, lod.; ” 3618, 10d.; 3637, Is. 2d.; 3660, Is. 10d.; 3661, 6:.; 3663, Is; 
8668, 1s. 4d.; 3670, 8d ; 3676, 8d.; 8683, 3s. 4d.; 3686, Sd.; 3688, 8d. ; 3689, 

5 3699, 8d.; 3703, 10d.; 3704. }0d.; 3707, 10d.; 3708, 10<.; 3710, 10d.; 
8712, 8d.; 3722, 6d.; 3726, 8d.; 3730, Sd.; 8731, 8d.; 3754, 6d.; 3763, 8d.: 
3792, 44.; 3793, 4d.; 3794, 4d.; ; 8795, 4d.; 796, 4d; 3801, 4d ; 3802, 4d.; 
3803, ; 3807, 4d; 3809, 4d.; 3810, 4d.; 3816, 4d. 3318, 4d; 3819, 4d.; 
3822, 4d.; 3823, 4d.; 2824, 4d.; 3826, 4d.; 3827, 4d; 8828, 6d.; 3532, 44.; 
8833, 4d; 3835, 4d.; 3836, 4d.; 3837, 4d.; 3839, 4d.; 3840, 4d.; 3841, 4d; 
3842, 4d.; 8844, 4d.; 3846, 4d.; 3849, 4d.; 3450, 4d.; 8851, 4d.; 3859, 4d.; 


3862, 4d.; 3864, 4d.; 3865, 4d.; 3866, 4d; 3867, 4d.; 3868, 4d.; 3870, 4d.: 
3872, 4d; 3889, 4d.; 3892, 6d.; 3893, 4d.; 3898, 4d.; 3923, 4d.; 214, 1s; 
456, 1s. 





rsons having an interest in opening any one of such applications 
should h leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen te of its 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patenis. 








Class 1.—PRIME MOVERS. 





834. Joun Cox, Gorgie burgh, 

and modes of propulsion.” —18th March, 1869. 

838. Aucusto ALBINI, New Broad- street-b uildings, London, tates 
ments in repeating or revolving fire-arms.” 

840. James Jack, Liverpool, “‘ Improvements in the construction of ships 
to adapt them for auxiliary screw propellers.” 

844. WittiaM Ropert LAKE, buildi Chancery-lane, 
London, “‘ Improvements in waterproof “overshoes.”—A communication 
from Augustus Osborn Bourn, Providence, Rhode Island, U.S.—19th 
March, 1869. 

848. Francis Drxon Notra.t, St. Helen’s, L hire, “Imp ts 
in or applicable to reverberatory furnaces.” 

850. Henry WHITEHOUSE, Tipton, Staffordshire, and WiLt1am PrRosert, 
Oldbury, Worcestershire, ” Improvements in tuyeres for blast furnaces, 
forges, and for other furnaces. 

$59. Henry EDWARD Newton, Chancery-lane, London, ‘‘ Improvements 
in motive power engines.”—A communication from Joseph Edwin 
Culver, Hudson, New Jersey, U.S.—20th March, 1869, 

868. James ComBE and James Barsour, Belfast, Treland, x Improvements 
in transmitting rotary motion, ap) licable ly 'to 'y for 

preparing and spinning flax and other fibrous substances.” 

s7l. Munson SIGLER, ‘Pate’ Passaic, New Jersey, U.S., “‘ Improve- 
ments in mechanism for ting the tension of the warp in weaving 
looms.”—22nd March, 1869. 

880. Joun Macrntosu, North Bank, Regent’s Park, London, ‘ Improve- 
ments in the application of elastic — cords, or bands to boots and 
shoes and other articles of w: 1.” 23rd March, 1869. 

895. JosEPH et ens, eokeatinhiee, “Improved means of 
and apparatus for securing window sashes and blinds, rendering the 
sashes weather-tight, and in removing the strain from the lines when 

son. _ ‘Su. nl d G I Birmingham, 

HOMAS SHAKESPEAR and GEORGE ILLsTon, “Improve- 
ments in sewing machines.” e -” 
+, font 











Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3985. G. M. WeLis, Barnsbury, “‘ Wrenches.”"—A communication.—Dated” 
81st December, 1868. 

This consists, First, in an adjustable S wrench composed of tw 
mortised and tenoned together in the manner hereinafter ‘outiadl tae 
mortise being formed in the exterior and the tenon in the interior jaw of 
each part. Secondly, in combining with the two mortised and tenoned 

of the 8 wrench a right and left-hand screw and thumb-piece to 
rate it, ese A contracting or extending the jaws much more speedily 
when a ~< screw is employed. Thirdly, in the construction and 
combination of the two parts composing the 8 wrench, each being pro- 
vided with a tenon and mortise arranged on opposite ends, so that the 
plane of movement of the two parts shall be in the direction of the length 
of the wrench, and at right angles or transversely to the jaws. Fourthly, 
in the combination, in an adjustable S wrench, of scales upon the shank 
with the right and left-hand screw and thumb-piece, so that the wrench 
may serve the purpose of calipers for measuring iron or nuts. 
6. T. GREEN, Leeds, ‘‘ Boilers.’ "—Dated 1st January, 1869. 

In place of ~—_ =~ inclined tubes passing across the fire-box, the 
inventor places wi the fire-box of vertical boilers, having internal 
fire-boxes as above described, a tube or tubes bent into coils rising one 
above the other from the bottom to the top or any less intermediate space 
of the fire-box, the upper and lower ends of the coil being connected to 
the annular water space of the boiler at or near its upper and lower ends 
rar ae gee By this means a greater amount of heating surface is ob- 
tained, wit! fewer joints to be made, and a more perfect circulation of the 
water in the boiler is obtained. 

12. 8S, Smrruson, G. Sentor, and I. Inman, York 
Dated 2nd January, 1869. 

This relates to taps or valves for regulating the discharge of fluids, and 

ists in constructing the valve either so as to have a surface of cork 


» “Taps and valves.”— 





903. Epwarp Peyton, Birming] Impr in the ure 
of rollers, cylinders, or tubes for printing upon textile fabrics or other 
materials, or for other ”—24th March, 1869. 

926. GeorGeE Hopason, Bradford, Yorkshire, Henry Borrom.iey, Low- 
moor, near Bradford, Yorkshire, and Ezra CocKRoFT, Odsal! Moor, 
near Bradford, Yorkshire, “‘ Improvements in looms for weaving.”— 
27th March, 1869. 

943. Samuet Firtsa, Leeds, , Yorkshire, ‘Improvements in picks and 
——e for cutting coal and other minerals, part of which can be 
applied to railways Soot for other p' 29th March, 1869. 

962. AUSTIN CHAMBERS, pagename ww, Middlesex, “Improvements 
in carriages, y P ied or moved by manual 
arts of me = Bf imp ts are li also to other 


976. eo LIVESEY, Victoria-chambers, Westminster, ‘‘ Improvements in 

permanent way of railwa; 

977. Joun ADDY HopKinson and JosEePH Hopkinson, jun., Huddersfield, 
Yorkshire, ‘‘ Improvements in direct-acting steam engine indicators.” — 
31st March, 1869. 

1055. WittiaM PowE tt, Birmingham, ‘‘Improvements in breech-loading 
fire-arms.”—7th April, 1869. 

= . aes bo stem h, Sekforde-street, Clerkenwell, London, ‘‘ Improve- 

for and other ‘ame-giesen.™ ”—10th April, 


1600. 
1152. a Henry — oo ~~ fields, agg age 
men apparatus for yd drocarbons, applicable e 
eration of steam and oth - communication from 
omer Taylor, Montreal, Canada. 14th | April, Tso 
1201. Sumner SHaw, y-lane, London, 
“An improved feed-water apparatus, chiotly ad designed for eaalgher 
and main’ a proper water-level in steam boilers.”— A communi- 
der Shaw, Boston, Massachusetts, U.S. 19th April, 














1252. Samve Surrx, poe, “An ee axle and axle-box for railway 
carriages wagons.”—A communication 
Russia.—23rd April, 1800. 


from George Smith, Vitbsk, 








fixed to it or to press upon a surface of cork fixed in the seating, and to 
be capable of moving to or from the seating without turning on its axis, 
being attached to the spindle by a screw thread, and the spindle is formed 
to fit a conical gland so as to avoid packing. By turning the spindle in 
one direction the valve will be removed from its seating to open the 
pee and by turning it in the other direction it will be pressed upon 
thereby close the passage.— Not proceeded with. 

20. 8S. J. Pern, Leeds, “ Valves.” —Dated 4th January, 1869. 

The sliding portion of these improved valves are divided longitudinally 
into two parts, which, when the valve is closed, are pressed apart from 
one another and their seats; when the valve is to be opened the 
two parts are drawn towards one another and away from their seats, and 
the slides can then very readily, and with very little friction, be drawn 

when t the chamber. To thus force the two parts away from one another, 
en the valve is closed, a wedge is employed, which is formed with a 
m passing up a a stuffing-box in the top of the chamber; the 
cm of the wedge has a screw thread cut upon it either to work into 
corresponding portions of threads cut in the two halves of the slides, or 
the screw of the stem may work into a thread cut around the sides of a 
hole formed through the wedge itself; in either case the wedge may be 
forced down between the parts of the slides by turning the stem. 
27, E. W. Voce and J. Voce, Salford, ‘“‘ Rotary fans.”—Dated 5th January, 


1869. 
This relates to the construction of rotary fans such as are used for the 
uction of currents of air for ventilation and for various manufactur- 
purposes, aud has for its object the increase of the amount of blast 
The i consist principally in providing the casing 
or shell which surrounds the fan with two or more vents or discharge 
(in lieu of one only as commonly ee. and in increasing 
e diameter of the central or inlet op degree. 
In fans as usually constructed, with (say) ied vanes and only one vent 
or discharge opening, much air, enclosed between each two vanes, is 
carried round aero two-thirds of the interior of the casing uselessly 
before it is discharged at the vent, whereas by making three vents in the 
casing the wind raised between each two vanes is immedi- 








| 
| 
} 
] 
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ately, and nay about three times the volume of air may be pro- 
pelled by a fan of the same diameter. In order to compensate for the 
rapidity with which the air is disharged, and to prevent “ wire-drawing,” 
the inventor increases the diameter of the central or inlet openings in a 
corresponding ratio, so that their united area is somewhat in excess of 
the united area of the three vents or a oF distharge openings. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Haram, é&c. 

3977. De Bercve, Strand, “ Trameways.”—Dated 31st December, 1868. 

In p at tramw: ys the sleepers are in cross section and of a solid con- 
struction, presenting extern: ly a T-shape, or H-shape, or channelled or 
recessed sh: ape, or corrugated shape, or a hollow construction presenting 
externally a circular shape, or elliptical shape, or D-shape, or wedge- 
shape, or triangular shape, or square shape, or a rectangular shape, or a 
shape in accordance with any geometrical, regular, or irregular figure, or 
whether solid or hollow, or a shape approaching any of those mentioned. 
The list also includes half or part sleepers of any approved form—that is 
to say, divided as to their length, but intended to be used in pairs or 
parts ‘fastened together at their adjoining ends, to form combination 
sleepers, so that, although each rail may bear almost entirely on one such 
half or part, yet a partial support as to inclination or canting may be 
received from the other such half or part. The list also includes sleepers 
generally in accordance with any of the foregoing definitions, but having 
the ends varied or adapted to constitute a chair or seating for rails some- 
times constructed with ribs or narrow bearing places in pairs at each 
position of support, and sometimes furnished with provision for holding 
rails; and, lastly, it includes any combinations of the said constructions 
and shapes. 

3988. R. Grirrirus, Flint, ‘ Screw propellers.”—Dated 31at December, 1868. 
This relates to improvements by means of which the blades of screw 

propellers may be caused to assume such a position as will offer the least 

Lae resistance to the passage of a vessel through the water at those 

times when the propeller is not employed in moving the vessel. The 

inventor forms the blades of the screw propeller separately from the boss, 
and with shanks which are inserted in suitable sockets formed in the 
central boss, so that the blades can be turned from an angle or pitch 
suitable for propelling the vessel to such au angle in relation to the axis 
of the screw shaft as will present the least resistance to the passage of 
the vessel through the water when the propeller is stationary. Into the 
shank of each blade the inventor inserts a key, which serves to connect 
the blade to the boss. These keys are secured in the shanks of the blades, 

and project through apertures formed in the sockets in the boss for the 
reception of the shanks of the blades, such apertures being so formed as 
to allow of the partial rotation of the shanks of the propelling blades 
within the sockets, one end of such aperture stopping the keys and blades 


at the propelling pitch, and the other end at the sailing pitch. In addition 
to the keys above named, he forms the collar of the shank of each blade 
with an angular edge, and secures rings upon the boss afterfthe shank of 


the blade is inserted, so as to hold the angular edges upon the collars of 
the shanks, and so assist in scouring them to the boss. 
3989. T. Ginson, Newerstle-on-Tyne, ** Busters.” —Dated 31st December, 1868. 

A movable hollow piston, to which the buffer head is connected, is 
accurately fitted within an iron shell or cylinder fixed to the carriage or 
wagon or other situation on railways, and a convex steel disc is inserted 
in the piston between a packing plate anid collar, and suitably packed. 
Another convex steel disc is inserted in the shell or cylinder, such disc 
being set on a turned shoulder and packed, and being held in its required 
position by the ordinary backing plate to which the flange of the shell or 
cylinder is fixed. 

ll. J. H. Jounson, Lincoln’s-inn-felds, ** Velocipedes..—A communication, 
Dated 2nd January, 1869. 

The front and rear wheels are held together by a curved central bar, the 
front end of which forms a socket for the reception of the vertical forked 
spindle carrying the steering-wheel, whilst the hinder extremity is 
forked, and connected freely with the main axle, upon which the two 
driving-wheels are made fast. Near to the upper end of the vertical 
forked spindle is jointed a horizontal propelling lever, provided at its rear 
eud with swivel cross handles for imparting reciprocating motion thereto 
in a vertical direction, whilst a counter-weight is attached to the front 
overhanging extremity of the propelling lever, to assist in lifting it after 
each depressing or downward stroke. The swivel cross handles are 
coupled by rods to corresponding cross arms fast on the vertical spindle, 
80 that by turning the handles more or less the steering-wheel will be 
also turned to a greater or less angle, thereby altering the course of the 
vehicle and enabling it to be steered with facility. A connecting-rod 
descends from the propelling lever, and is jointed to a pawl lever working 
loose on a horizontal shaft, such shaft having mounted loosely thereon 
two ratchet-wheels, the teeth of which are in reverse directions. To one 
of these ratchet-wheels there is secured a chain-wheel, which drives by 
means of a pitch-chain or 'chain pinion fast jon the driving axle,—Not 
proceeded with. 

26. S. BaTeMan, Paris, ‘* Paddle-wheels.”"—Dated 5th January, 1869. 

This consists in placing round the wheels for moving vessels and other 
floating bodies movable paddles, consisting of two parts united together ; 
one part, placed beyond the axis of oscillation relatively to the centre, is 
the paddle properly so called. It carries a joint at its outer end. The 
second part, placed between the axis of oscillation and the centre of the 
wheel, has also a joint at its innerend. Each paddle is jointed to the 
following one by a connecting-rod passing from the inner joint of one 
paddle to the outer joint of the other, or by any other suitable means. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Man ufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3979. W. R. Lake, Southampton-buildings, “* Spinning machines.”—A com- 

munication.—Dated 31st December 1864. 

This consists, First, in a flyer so arranged as to be suspended directly 
from a hollow tube, the latter being provided with a pulley or wheel, or 
equivalent device, by which the flyer and tube are caused to revolve, the 
yarn to be twisted, whether single or double, passing through the hollow 
tube and the flyer ‘and tube, with its wheel, being entirely independent of 
the bobbin spindle. Secondly, in the combination of the bobbin with a 
swinging adjustable rail, in such a manner that when the said rail is let 
down for * doffing the bobbins ” it can be swung out from under the flyer, 
and thereby facilitate and expedite the operation of doffing. 

3980. W. R. Lake, Southampton-buildings, “‘ Separating fibres.”—A com- 

munication,—Dated 31st December, 1868. 

This relates to a machine for picking hair from hair ropes. It consists 
of a revolving tube, through which the rope passes, and of an arm pro- 
jecting from one end of the tube and carrying a spool or roller, the axis of 
which is at about right angles with that of the tube. The rope is wound 
once around the spool which revolves around the axis of the tube, and 
thus the twist is taken out of the rope as it is being drawn forward. That 
end of the rope which is not being acted upon is attached to a swivel hook 
which is secured to a sliding block. The latter is guided on a wire or 
other rail so as to move towards the machine as the rope becomes shorter. 
It consists, Secondly, in the construction of the aforesaid swivel book or 
clamp. The same is made of two spring plates, the ends of which are 
bent towards each other, and are pointed so as to grasp the rope between 
them. A sleeve sliding on the plate presses them together so as to clamp 
the rope when the sleeve is on the front end of the plates. When the'rope 
becomes so short that it cannot be held by the hook, the latter is drawn 
against the tube, and thereby the sleeveis pushed back on the plates so as 
to release the rope. 

3991. C. SHares, Westbourne-grove, *‘ Shuttles."—Dated 31st December, 

1868. 

This relates to improvements in the shuttles used for tatting. The 
inventor makes the shuttle solid instead of forming it of two blades 
having a space between them as above referred to, and at the centre of 
the shuttle he forms a slot or opening for receiving an ordinary spool or 
reel containing thread. This spool he places on an axis or pin fixed to 
one side of the shuttle in a transverse position across the centre of the 
slot, on which pin the spool is free to revolve. One side of the shuttle, by 
which the spool is enclosed when in position on its axis, is made movable 
either on a hinge or in any other way, or it may be detachable, to permit 
of the introduction of the spool, the side of the shuttle being secured in 
the closed —— ~! entering a dovetail groove or otherwise. This 

licabl 








latter arr to existing shuttles.—Not proceeded 

with, 

2. T. SincieTon, Lancaster, “ Yarn* apparatus.”—Dated 1st January, 
1869. 


This consists, First, in certain im ~ poy in sizing machines and 
operations connected with them, and also in the management of the size. 
In the sizing machines having cone drums the inventor drives the drums 
with one or more india-rubber straps coupled together in one or more 
places, by which means the strap or stra; _ can better adapt themselves 
to the angle of the cones. The india-rubber band is cut in the middle into 
two straps, but leaving one or more parts uncut so as to form the couplin, 

In all sizing machines he attaches to each end of the first dividing re 
weight or spring, for the pu of drawing the rod forward towards the 
point of the separation of F py so that when there is a hard and 
matted place in the yarn the rod can recede and prevent breakage.—Not 
proceeded with. 

3. 8. Lyons, Finsbury, ‘ Designs on cloth.”— Dated lst Januar; 





The inventor forms the selv: thereof into pendatn em borders by 
weaving or printing the same With emblematical or other devices or 
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designs (in imitation of the various games or sports) upon tinted or 
coloured grounds, in such manner that the fabrics, when made up into 
trousers, shall represent upon the dark coloured stripes or borders a 
device corresponding to the game or sport for which the trousers aforesaid 
are to be worn ; for example, as a device for cricketing it is preferred to 
employ small vignettes disposed throughout the entire length of the 
border (portraying a cricketer at the stumps with bat and ball) in relievo 
upon a dark ground, obtaining in like manner corresponding results with 
varied designs and shades of colour emblematical of boating, yachting, 
racing, hunting, sporting, fishing, velocipeding, football, or similar sports 
or games.—Not proceeded with. 

10. M. Henry, Fleet-street, “‘ Combing fibres.”.—A communication.—Dated 

lst January, 1869. 

In this machine a variable number of rollers are used. Supposing there 
be two pairs of rollers, each pair consisting of an upper and under roller, 
the under rollers being driven by a steam engine or other prime mover, 
and the upper rollers acting as pressure rollers, working by friction, and 
suppose that between the pairs of rollers there be two combs passing 
through the silver lap or hank of fibrous material passed between the 
rollers. Now, if one pair of rollers revolves while the other pair remains 
stationary, the revolving pair will seize the fibrous materials and readily 
draw them through the teeth of the combs, provided that when the rollers 
begin to move the ends of the filaments shall not have reached the point 
of contact between the cylinders, as these would otherwise have held 
them, or if the other roller were not pressed down at that moment upon 
the corresponding roller, but just rested thereon, so as to allow the fila- 
ments beyond the point of contact to pass freely towards (when drawn 
by) the first pair of rollers. If these rollers continue working until the 
ends of the filaments were drawn quite from between them, all the fila- 
ments which that pair had laid hold of or drawn out will remain between 
the pairs of rollers. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 

3974. E. T. Nouatnter, Purvis, ‘* Ventilating.”—Dated 30th December, 1868. 

This consists of a tube which is surrounded or surmounted by another 
tube extending round the whole or a required portion of the length of the 
first tube, and provided with a number of vanes, deflectors, or curved or 
other plates, which, together with radial or other partitions or plates, 
form air ducts or passages, into and through which air is drawn, and 
whence it passes away round the top or end of the inner tube. The parts 
may be fixed so that the apparatus may be conveniently used in all 
requisite aspects, positions, or places. To prevent counter currents a 
spherical or otherwise shaped cowl or a dome-shaped cap may be pivoted 
or hung at the top of the outer tube, so as_to take the required positions 
or inclinations for this purpose. 
13. A. Batcnetor, Brockham, *‘ Bricks, &e.”—Dated 2nd January, 1869. 

This consists in so constructing an ordinary kiln of circular or other 
form with fireplaces that the heated air and products of combustion may 
be made to pass first upwards around the bricks or other ware stacked in 
the kiln, and then being made to descend through and amongst the 
bricks, may either be allowed to pass direct into the chimney—which may 
be constructed in the centre thereof or at a distance from it, the passage 
leading thereto being at or near the bottom of the kiln—or they may be 
conveyed by suitable flues into one or more other kilns of similar 
structure, which, as hereinafter explained, may be made to work in con- 
junction with it. 
17. M. Wo rsky, Pilgrim-street, ‘* Locks, de.” —Dated 4th January, 1869. 

This consists in alock or fastening in which there are two plates of metal 
and a catch or clip, which is fixed to the outer plate and works overa plate 
ona centre having a movement to the right and left. There is a small steel 
spring under clip, and a plate is placed over the other plates, the circular 
opening in the same being immediately over the clip. The three plates 
fag thus arranged, the plate being moved a little on one side, the flap 
is folded down in the usual way, the circular opening in upper plate 
closing over the metal pin, the catch or clip on Pe is moved slightly, so 
as to be caught by the head of the pin, and thus becomes fastened. To 
open the lock the outer plate has merely to be moved to the right or left, 
and the catch is released.—Not proceeded with. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &e. 
M4. W. G. Rawpone, Birmingham, *Five-arms.”—Dated 2nd January, 1869. 

This consists of a strong tubular plug of a size and figure proper to 
accurately fill up the cartridge chamber of the barrel. The base or rear 
end of the plug is provided with a rim or flange similar to the rim or flange 
of a breech-loading cartridge. The rim or flange of the plug, when the 
plug is placed in the barrel, occupies the depression at the mouth of the 
sarrel in the same way as the rim or flange of the breech-loading cartridge, 

Not proceeded with. 

8981. F. A. N. W. Von Oppen, Pall Mall, “Fire-arms.”—A communication. 
Dated 81st December, 1868. 

This relates to pistols or rifles which have a revolving chambered breech 
or cylinder, capable of being loaded from the front, the principal object of 
the invention bemg to produce a device by which a revolver, adapted for 
the use of loose ammunition, can at small cost be so changed that cart- 
ridges having primed metallic shells may be used. It has for a further 
object to provide a revolver with means for the ejection at will of the 
cartridges or empty cases from the chambers of the rotating breech, and 
also to provide against accidental discharge of the weapon. It has fora 
further object the re-loading of the empty cartridge shells by an attach- 
ment which can be placed upon and used with the arm, and also the 
provision of a suitable cartridge for the said arm. 

3087. W. E. Newron, Chaucery-lane, ‘Fire-aris,”—A communication.— 
Dated 81st December, 1868. 

This consists in constructing a metal cased cartridge with a hollow 
flange around the rear end of its metal case. The hollow flange projects 
backwards, parallel, or nearly so, with the length of the cartridge, and 
has an external circumference no greater than the rest of the case. This 
flange contains the fulminate priming, which may be fired by the hammer 
of the fire-arm striking through a suitable opening provided in the rear 
of each chamber of the cylinder. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, cc. 

3986. H. E. Newton, Chancery-lane, “‘ Washing machines.” —A communica- 

tion.—Dated 31st December, 1868. 

This consists chiefly in the use of a perforated hollow cylinder, inside 
which is formed a cage consisting of horizontal rods or bars. A door is 
formed in the perforated cylinder and cage, so that the articles to be 
washed may be placel in the cage which, with the whole cylinder, is 
mounted in a suds-box. An oscillating motion is imparted to the 
cylinder, so that the articles are constantly moved or stirred about in the 
cage and exposed to the action of the hot water and steam. 

3990. J. Leevic, Buxhill-row, “‘ Ventilating hats.”—Dated 31st December, 
1868, 





The inventor makes the body of the hat of muslin, calico, or other fabric 
covered with merino, silk, or other ordinary material used for covering 
hats, and he forms therein one or more ventilating holes or orifices at the 
back and front, in such position as to be covered by the hat-band. He 
also forms in the body of the hat other ventilating holes at a part or parts 
above the hat-band. The ventilating holes are preferably, in many cases, 
protected by eyelets. He forms an improved tip for the hat of net buck- 
ram, galvanised wire, or other open mesh or large gauge fabric, which is 
rendered sunproof and waterproof (without interfering with the ventila- 
tion through the same) in the usual mode in which sugh fabrics are 
treated for the purpose, or the tip may be made of a reticulated fabric 
which he calls atr-cloth, and which consists of wool and cotton threads 
woven of about the same gauge, mesh, or shed, or net, or buckram, each 
thread being compound, that is to say, consisting of a number of com- 
ponent threads, each of which is first separately twisted and then the 
whole are twisted together. The air-cluth or the tip made of air-cloth is 
made waterproof and sunproof, as above described. The tip is covered 
with merino, satin, or other covering material ordinarily used in the 
covering of hats. There are no holes formed in the tip as the net, buck- 
ram, atr-cloth, or wire permits the passage of currents of air through the 
whole tip. 






Class 8,-CHEMICAL. 

Jucluding Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

om, © Samvueison, Banbury, “Ivow and steel.”—Dated 31st Decenber, 

65, 


The objects are, First, to produce a superior quality of wrought iron 
from pig or cast iron containing phosphorus, silicon, sulphur, or other 
impurities ; Secondly, to prevent sand, clay, and other extraneous sub- 
stances from running into the monlds when iron or steel is melted in a 
reverberating furnace, and run into moulds. According to the first part 
of this invention, the inventor proposes to purify pig or cast iron in a 
reverberatory furnace, having, > preference, what is ordinarily known 
as a cinder bottom, and being, by pref ded for the con- 
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venience of discharging its contents. This purification may be effected 
by such appropriate re-agents as will dispense with the necessity of using 
a blast, and the purification is carried on until the iron approximates, as 
to its percentage of silicon, to that contained in ordinarily refined iron, 
during which operation a large ake Ae of the other impurities will 
also have been removed. The purified iron is then tapped out and sub- 
sequently puddled in a puddling furnace. By this method it is easy to 
produce from cast iron containing one and a-half per cent. of peogpheres, 
wrought iron in which the ultimate percentage of phosphorus shall not 
exceed one-tenth to two-tenths per cent. The metal, when purified or 
refined, is run into moulds, and the ingots or blocks are, whilst still hot, 
removed from the moulds and in a furnace, by preference situated 
in close ximity to the puddling furnace, w: ey are removed in a 
heated state for the purpose of being puddled. 

4. W. M. WituiaMs, Sheffield, “* Puddling furnaces.”— Dated 1st January, 

1869. 

This consists of fettling or lining the beds and sides of puddling fur- 
naces with crude or prepared oxide of or g ore, 
either as the chief ingredient of the fettling, or as an addition to the oxide 
of iron or other material, which is or may employed for fettling or 
lining the said furnaces. In using crude or native oxide of manganese or 
manganese ore, without admixture with other solid, the inventor selects 
an ore which, when pulverised and moistened, will form a plastic or pasty 
mass, and which, when heated, will harden and adhere firmly to the 
sides and bottom of the puddling furnace. For this purpose the cheap 
oxides containing a considerable proportion of iron are best suited, pro- 
vided they do not also contain other impurities, such as sulphur and 
phosphorus, which would injure the iron in the furnace. 

18. H. A. Bonnevitie, Sackville-street, ‘‘ Steel..—A communication.— 
Dated 4th January, 1869. 

This consists, First, in introducing fuel or fluxes, either in a gaseous, 
liquid, or solid form, into the molten metal in a converter by suction (in 
contradistinction to the process heretofore known, where fuel has been 
introduced by force) in such a manner that the quantity of fuel, as well as 
the quantity of air introduced into the molten metal, can be regulated, 
and the requisite amount of heat for refining the iron or for converting it 
into steel can be produced ; Secondly, in subjecting the fused metal in 
the converter to a forced current of air in combination with the current 
produced by suction, or by a vacuum apparatus, in such a manner that 
the advantages of the vacuum process are combined with those of the 
forced air process, and that the action of the air on the fused metal can 
be regulated with greater facility and nicety than it can if either the 
vacuum process or the forced air process is used independent of the 
other. 

26. W. Prosser, Lancaster, *‘ Oils dc.” —Dated 5th January, 1869. 

This consists in the purification, bleaching, and saturation of certain 
animal and vegetable oils, also of gums and resins, as, well as of such 
liquids as oil of turpentine, spirits of turpentine, and methylated spirits, 
by means of ozone, whereby much time is saved and greater purity 
obtained than by the methods at present in use. For this purpose the 
inventor treats the oils, such as raw or boiled linseed oil, calves’-foot oil 
(otherwise called neat’s-foot oil), cod liver oil, castor oil, olive oil; also 
such guins as gum aniline, gam copal, gum caori, or Australian gum, 
amber, and gum sandarach ; also methylated spirits, spirits of turpentine, 
and oil turpentine, with ozone. 

32. A. Mason, Craven-street, ‘* Oils.” — A communication. — Dated 
January, 1869. 

The oil to be distilled is placed ina closed still and retained under 
pressure whilst it is vapourised by means of steam blown into it. A pipe 
fitted with a throttle valve leads from tho top of the still to a condenser, 
and this valve is kept closed until the desired pressure of steam has been 
obtained in the still. The valve on the pipe leading to the condenser is 
then gradually opened, and it and also a valve on the steam pipe is kept 
so adjusted that, whilst the oily vapours and steam pass off to the con- 
denser, the desired pressure in the still is kept up by the inflow of steam. 
A pressure gauge is fitted to the still, so that the pressure in the still may 
be readily ascertained. It is preferred to employ a pressure of about 
90 1b, to the square inch; but this may be varied.—Not proceeded with. 


Class 9,—ELECTRICITY.—None. 


Class 10.—MISCELLANEHOUS. 
Including all patents net found under the preceding heads, 
G. T. BousFretp, Brixton, ‘* Extracting colouring matter.” —A commy- 
nication.—Dated 29th December, 1868. 

The colouring matter of madder has hitherto been found to be practi- 
cally insoluble in water. This invention is based upon the discovery that 
when the madder root is subjected toatemperature of about 305 deg. Fah. the 
colouring matter becomes soluble in pure water, and can be removed 
from the woody fibre by successive washings with water of about that 
temperature, and that the colouring matter carried off by the water may 
be precipitated in a floculent state from the water, the precipitation being 
effected by cooling down the solution from the said temperature. The 
invention consists, First, of the process of extracting the colouring 
matter of the madder root by treating it with water at a temperature of 
about 305 deg., and then precipitating the colouring matter from the 
water while out of contact with the madder root. The invention consists 
further in the process of extracting the sugary and colouring matters from 
the madder root by dissolving the sugary matter in water at a moderate 
temperature, and extracting the colouring matter by treatment with 
water at a high temperature, say about 305 deg., and precipitating the 
colouring matter from the resulting liquid out of contact with the 
ligneous matter of the root. 

3961. J. Marsu, Westminster, “‘Corking bottles."—Dated 29th December, 
1868. 

Instead of placing over any cork or stopper of the bottle, jar, or surface, 
pieces of leather or other similar substance, binding the same with string 
or wire, and then cutting or shaping the same into proper form as ordi- 
narily adopted, the inventor takes india-rubber, vulcanised or prepared, so 
as to be really elastic, or other suitable elastic substance, and manufactur- 
ing the same into caps or covers, which, when placed on the bottles, jars, 
or surfaces, and over any corks or stoppers, tightly fit upon the same, that 
is to say, he makes them in the form of small conical, or sugar-loaf, or 
other suitably-shaped caps. These caps he presses on to and over any 
corks or stoppers of the bottles, jars, or surfaces to be capped or covered, 
so as to tightly encompass the same and prove a secure and efficient 
closure without the necessity of using string or wire.— Not proceeded 
with. 

3967. T. F. Hentey, Pimlico, “Gum, lac, d&e.”—Dated 20th December, 1868. 

This consists in placing stick lac, or gum lac, or seed lac, either broken 
up or otherwise, in bags or chambers of any required shape ; in placing 
the same between heated metallic surfaces, to which heat may be applied 
by means of the circulation of steam or oils or otherwise, or the plates 
may be heated in an oven; and in placing the same in a press, preferably 
a hydraulic press. Under these circumstances the heated surfaces liquify 
by connection the resinous portion of the lac material, whilst the pressure 
being applied causes the fluid resin to exude in a filtered state through 
the texture provided, leaving the colouring matter or lec dye as a resi- 
due, to be afterwards removed and ground into powder, or otherwise 
treated for the purposes of the dyer. 

3972. P. Gornaut and R, GornaLL, Blackburn, “ Long collars.” —Dated 30th 
December, 1°68. 

This consists in constructing such collars with a bush or ring of brass or 
other metal at the upper end of such collars, so that when worn the bush 
or ring may be removed and replaced by a new one, instead of having to 
replace the whole long collar by a new one as heretofore. 

3973. H. H. Biac, Wimpole-street ‘ Artificial legs.”—Dated 30th December, 
868. 

The distinguishing features of this invention are First, the construction 
of the ankle joint and the mode of connecting the foot to the lower part 
of the leg. This improved mode of constructing the ankle joint admits 
both of antero-posterior and lateral or horizontal motion. Secondly, the 
eculiar means of constructing, attaching, and moving the knee joints.— 

Yot proceeded with. 
3978. W. E. Gepcr, Wellington-strect, ‘‘ Sweetimeuts.”—A communication.— 
Dated 31st December, 1867, 

The ingredients combined in this novel sweetmeat or comfit, and their 
approximate | og te ey are, sugar seven ounces ; marmalade ofany kind, 
one ounce twelve drachms ; rum or other spirit, eleven drachms ; andextract 
of meat eleven drachms,—Not proceeded with. 

3982. A. Barciay, Kilmarnock,‘ Air pumps.”—Dated 31st December, 1868. 

This relates to an arrangement or construction of air pumps, whereby a 
vacuum may be formed in a receiver or other vessel of any assigned 
degree of completeness or perfection, which consists as follows:—The 
lower part of the air pump barrel or cylinder is connected by a pipe or 
passage to an upright hollow column, the column terminating at the 
upper end in a cup or receptacle, the latter being provided at its junction 
with the hollow column with a valve. t+ a distance below the cup or 
receptacle hereinbefore mentioned a branch proceeds from the hollow 
column, by which the hollow column communicates to the receiver, a 
suitable valve and valve seat being placed between the hollow column 
and the receiver. Im the cup or receptacle at the head of the hollow 
column an overflow is formed and situated. Immediately below the over- 
flow is a reservoir communicating with the barrel or cylinder of the air 
pump, the communication, however, being closed by valves, except at 
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3975. J. Gepar, Kent, “‘ Gas apparatus.” —Dated 30th December, 1868. 

The inventor proposes to construct the gallery or support for the glass 
with jointed in lieu of rigid arms, as hitherto practised—that is to say, 
he makes the three or more arms which radiate from the ring movable 
simultaneously, in such a manner as to permit the glass to pass upwards 
on the pendant. This is done by jointing the arms either at their 
junction with the ring or in their centres, such joints being so formed as 
not to permit the outer portion of the arm to downwards lower than 
a horizontal position, and the globe or glass will be pressed on to the pen- 
dant from below; the pressure of its lower portion against the arms of 
the gallery will cause them to and assume an angular or even a 
vertical position, thereby permitting the glass to pass up the pendant 
shaft until its rim shall haye above the ends of the arms, which 
will then fall into a horizontal position and form the gallery or support. 
The glass is then secured thereon at its rim in the ordinary manner. 
One or more jets may be used, the nipples being fastened on small elbow- 
shaped burners projecting from the pendant, and the effect of heat or 
smoke on this pendant or shaft may be obviated by the use of one or more 
small reflecting plates, flat, curved, or of any suitable shidpe, fitted on to 
said shaft a little above the burner or burners.—Not proceeded with. 

3984. D. Spin, Hackney, ‘‘ Compounds containing xyloidine.”—Dated 81st 
December, 1868. 

This relates to the production of materials or compounds eontaining 
xyloidine, and consists in the admixture of xyloidine (or that product 
which results from the action of a mixture of sulphuric and nitric acids 
upon ligneous or vegetable fibre) with animal, fish, vegetable or mineral 
oils, oxidised or otherwise, such, for example, as vegetable or mineral tar, 
lard, oil, cod liver oil, camphor oil or liquid camphor, linseed oil or 
heavy coal oils, or with admixtures of the same, together with the ad- 
mixture of other ingredients, such as paraffin, camphor, resins, fat, wax, 
india-rubber, gutta-percha, or Balata gum, or mixtures of the same, so as 
to produce a material or materials which may be employed either alone 
or in conjunction with pigments or other inert bodies, for the production 
of a compound which may be applied for useful purposes in the arts, such, 
for example, as for moulding into forms such as dishes, bowls, tubing, 
covering telegraph wire, or for rolling into sheets or otherwise, for 
spreading either upon ur between fabrics or otherwise, or for the coating 
or for the preservation of metals, wood, and other bodies. 

1. J. Heap, Lancaster, “ Gearing.”—Dated 1st January, 1869. 

This consists in a modification of a perpetual wedge machine. To make 
this apparatus applicable to the present purpose the inventor arranges, 
modifies, and combines it with a wheel drum or speed pulley running 
loose on the shaft, spindle, or axis to which the slow motion is to 
communicated. The first modification and arrangement consists in the 
application of two internal toothed wheels of the sume diameter or there- 
abouts, one of which has one, two, or More teeth more than the other. 
These two wheels are placed on the shaft, spindle, or axis to which the 
slow motion is to be communicated, and with which they are concentric. 
One of the wheels is keyed on to the shaft, spindle, or axis, and the other 
is loose, and is prevented from turning round by being attached to 
the framework of the apparatus. The wheel drum or speed pulley 
runs loose on the shaft, spindle, or axis, and has on its boss an eccentric 
which carries an external toothed wheel, this external toothed wheel 
gears into both the internal toothed wheels, and is consequently about as 
broad on the tooth as both of them together. The two internal toothed 
wheels, the external toothed wheel, and eccentric, are so modified, 
constructed, and arranged, as to be enclosed in the interior of the wheel 
drum or speed pulley, which is made hollow for that purpose, and which 
receives motion from the first mover.—Not proceeded with. 

5. G. Smiru, Strand, “ Clipping horses.”—Dated 1st Janvary, 1869. 

This consists of a band saw, or a band knife, arranged or fixed for use 
somewhat differently, so as to be applicable to the various uses indicated 
below. For the purpose of clipping horses and sheep, the inventor forms 


a small case of iron, and, by a barrel spring, turns a centre spindle, on 


which is also fixed a pinion wheel which draws two pinions right and left 
of the first pinion. On the spindles of these outside pinions the inventor 
fixes pulleys for a band knife which is to pass between a double comb ; 
the double comb is roughed or barbed on the inside, so as to detain the 
hair or wool when the knife is brought forward by pressure into contact 
with the hair or wool, and is thus cut. The knife band will be brass, 
copper, or leather, with steel face or cutting part. 
7. J. Green, W. Burrows, and R. Turner, Leeds, 

January, 1869. 

he inventors employ a bush composed of two tubes, one of which fits 
within the other. Each tube has at one end a flange formed around it. 
The flange of one tube is to rest against the inside face of the stave, 
whilst the flange of the other is to rest against the outside face of the 
stave. The outer tube is made of a conical form, and to fit within the 
hole which is to be bushed. It may be of malleable east iron or other 
metal sufficiently strong and tough. The inner tube or liner is made with 
parallel sides, and to fit within the smaller end of the conical tube; this 
inner tube or liner is made of a metal which will allow of its being 
expanded to fit within the conical outer tube. 
8. B. G. Georce, Hatton-garden, ‘‘ Almanacks, &e.”—Dated 1st January, 

1 


** Casks.”—Dated 1st 


The inventor introduces the use of flock, especially such as that 
employed by wall-paper manufacturers for enriching the appearance of 
the show-card and giving it a noble aspect. For this purpose he prints 
upon paper, in or with adhesive cement or varnish, the pattern or design 
of letters or ornaments or the device which he desires to produce, and he 
then applies flock thereto; and these operations he repeats as often as 
desired until he produces a highly-raised surface in flock; or, reversing 
this process, the inventor raises the ground with repeated coatings of 
flock, and thus produces a sunken device; or he first prints a design in 
water colours, after the manner of wall-paper printers, or in the ordinary 
method of oil printing, and to certain parts of the design he applies, as 
above described, as many superimposed layers of flock as may be required. 
The combination of the two methods greatly enhances the beauty of the 
work. 

9. F. Perry, Fenchurch-street, “* Preserving substances.” —A communication. 
—Dated 1st January, 1869, 

The inventor employs a solution, hereinafter distinguished as solution 
No. 1, which is a solution of bisulphite of lime in water with the specific 
gravity of 1°020 to 1:080. Under some circumstances it will be found 
convenient to substitute a solution of bisulphite of lime and magnesia, 
which compound may be formed by saturating acid, sulphite, or bisulphite 
of lime with carbonate of magnesia, or by saturating acid, sulphite, or 
bisulphite of magnesia with carbonute of lime, or theadmixture of solutions 
of sulphite or bisulphite of lime with sulphite or bisulphite of magnesia, 
in combining proportions. The specific gravity of the solution may be 
between 1°020 and 1:080, or even greater, when required for the purpose 
of bringing up the strength of solutions which have been weakened by 
repeated use. The inventor sometimes forms another solution by dis- 
solving the ordinary gelatine in boiling water, using from one part to two 
parts of gelatine in ten parts of water, and adding ten parts of solution of 
either of the solutions above described. In determining the proportion 
of gelatine to be used he increases such proportion in the inverse ratio to 
the decrease of the temperature of the place at which the solution is to 
be applied, using a larger proportion of gelatine when the temperature is 
low and a smaller proportion of gelatine when the temperature is high. 


15. A. Carter, Birmingham, and C. R. E. Gruss, Dalston, ‘Candlesticks.’ 
—Dated 2nd January, 1869. 
This consists in providing candlesticks with a receptacle for containing 
a supply of matches, so that should the candle be extinguished the means 
of re-igniting it may be always at hand. In making flat candlesticks, for 
instance, a suitable box or receptacle for matches is provided at the 
bottom of the central stem or holster, the latter being mounted upun it, 
and the box being fixed at the centre of the tray forming the base of the 
candlestick. This box, which may be of any convenient shape, they 
C= to provide with a hinged lid at one or both ends, while the lid may 
inclined and also carry the friction surface. By means of this improve- 
ment the danger of dropping matches when carried loosely on the tray as 
heretofore is obviated, whilst the means of igniting the candle are always 
at hand. Other kinds of candlesticks may also be similarly provided 
with a match receptacle placed on the foot or pedestal. 


16. J. G. Tonavue, Southampton-buildings, ‘‘ Bookbinding.”—A communica 
tion.—Dated 2nd January, 1869. 

This relates to a previous patent dated 10th January, 1868, No. 98. Two 
adjustable tables are provided, one to hold the unstitched and the other 
the stitched parts of the volume or volumes, and it is preferred to cause 
the one table to rise as the other falls by means of rack and pinion or 
other suitable mechanical contrivances, so that as the parts or folds are 
transferred from one to the other the surface of the paper upon the tables 
will be maintained at the same relative height. The saw nicks or binding 
cuts in the folds are placed over the needles, or instruments when the 
thread is to be laid, part of the fold resting upon the stitched work or 
table and the other part, according to this invention, upon an auxiliary 
table, which is called the assistant folder. There are also fingers or in- 
struments provided, termed “lifters and folders,” which are below the 
fold when laid over the needles and after the thread is laid by the thread 
carrier. The lifters and folders are so actuated as to first raise the sheet 
up, the needles at the same time moving from between them, the assis- 
tant folder also at the same time turning over the fold, and at the right 
moment the lifters and folders move forward again between the needles 
and complete the turning over of the fold, the assistant folder at each 
movement pressing down the folded parts and the table upon which they 
rest sufficiently to make room for the next fold to be laid overthe needles, At 





the time, as hereinafter set forth, whenit is requisite that the 
tion should be open. The requi quantity of mercury is placed in 
the barrel or cylinder, the communicating pipe or passage, the upright 
hollow column, and the branch leading to the receiver, as well as e 
reservoir in connection with the barrel or cylinder, 





the sametime that the fold is turned over as above described guides or thread 
carriers are caused, by suitable mechanism, to pass a thread at the back 
of one or both of the end needles, and these guides are so actuated as to 
pass the thread first from right to left and then from left to right at the 
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back of the needles, the 
actuated by a pin and a shifting cam surface. 


21. J. McKenny, Dublin, “ Horses’ shoes.” —Dated 4th January, 1869. 


This consists in the application of an artificial additional frog or sole- | 


jiece, of india-rubber, leather, or other suitable material, to the shoes or 
eet of horses or other draught animals, the sole-piece bearing on the 
ground when in action for the purpose of bringing the natural frog into 
action instead of the wall of the hoof sustaining the whole of the pressure, 
as is the case in the ordinary mode of shoeing, and which is the reverse 
of the natural arrangement of the foot; this sole-piece also serves as a 
rotection to the foot. The inventor attaches the sole-piece to the foot 
any suitable manner, such as by means of pins projecting from the 
sole-piece taking into corresponding holes in the inside of the shoe, so as 
to allow of the ready application and renewal of the sole-piece, or it may 
be otherwise secured in position. 
22. J. Mason, Haddington Trig, and W. Wricnt, Middlesex, “ White lead.’ 
Dated 4th January, 1869. 


This consists essentially in the employment of a chamber capable of | 


being opened and closed as desired, composed of slate, glass, marble, or 


of other materials not acted upon by either of the hereinafter mentioned | 


acids, and of any convenient dimensions according to the production 
desired. Within this chamber are suspended or deposited a number or 
series of sheets of lead, which are by preference rolled or otherwise shaped 
or perforated with a view to expose as large a surface as possible to the 
action of the vapours and the atmospheric acid hereinafter referred to, 
which are introduced into the said closed chamber after the lead has been 
placed therein.—Not proceeded with. 


23. H. A. BonneviLie, Sackville-strect, “‘ Plating.”—A communication.— 
Dated 5th January, 1869. 

This relates to a new and improved process for coating all sorts of 
articles with gold, silver, platinum, zinc, and all other such metals or 
mixtures of metals as may be beaten into sheets between the gold-beaters’ 
skin in the usual way. Like coatings may be effected upon silken, 
woollen, cotton, flaxen, hempen, or other thread and upon the textile 
materials made of such thread without losing anything of their supple- 
ness, and at the same time imparting to them a metallic brilliancy. Pre- 
paration for the gold coating : Ochre or oxide of iron not calcinated and 
perfectly purified by a washing, is mixed with painters’ varnish made of 
linseed oil boiled with litharge or oxide of lead.: This varnish must be 
perfectly pure and clear. The mixture is crushed ina mill or on a marble 
slab by adding from time to time some good oil of turpentine, called 
American oil of turpentine. To this mixture is added for every 500 
grammes of matter or substance 150 grammes of painters’ varnish of the 
finest quality, thirty grammes of old mordant varnish, slow in drying 
like that used ina fresh state to make typographical ink, and forty-five 
grammes of oil, called East India oil, and of cobalt resin diluted in 
painters’ varnish. The whole is then intimately mixed by crushing on a 
marble slab or in a mill. The mixture is next subjected in a glazed grit- 
stone vase to the action of a moderate heat until it attains such a consis- 








s 
tency as to form threads between the mass and the end of a stick steeped | 


into it on being withdrawn. The mixture is then allowed to cool, anc 
when required for use it is diluted with pure and rectified oil of turpen- 


tine, in such a quantity as to avoid soaking and drenching the articles or 
| 


objects to be ornamented. 


24. L. Hannart, Clerkenwell, ‘‘ Types, dc.” —Dated 5th January, 1869. 

This consists in making a long pattern or trough in wood or other suit- 
able material or substance, with several separate letters thereon or 
therein, placed at suitable distances asunder, for the purpose hereinafter 
stated. The pattern, when cast from in sand, the inventor places on a 
planing machine, and planes all the sides true and to vuge. This done 
he cuts or divides the casting crosswise by a circular or other suitable 
means, So as to separate the letters, which are then ready to be set up by 
the printer, each piece being as near as may be of the same size, so that 
when set up they may present a flush surface. 


20. J. J. Hays, King’s Cross, “ Peat.”—Dated 5th January, 1869. 

This relates to improved machinery or apparatus for getting peat from 
the bog, to improved machinery for working and drying peat for fuel, and 
to improved modes of carbonising peat. The machine he employs for 
digging or getting peat from the bog consists of a drum fixed to a proper 
framing, and caused to rotate by means of a portable engine either 
attached to the machine, though it may be separate therefrom. The 
drums are formed with inclined cutting segments that pare down the peat 
in thin strips or layers, which fall into the inteyior of the drum, and are 
there triturated and thrown out on to endless bands or otherwise by 
rapidly-revolving arms rotating round the axis of the drum, but at a 
greater speed, 


30. J. BatBrrste, M.D., S/ 
1869. 

This consists of a jar or other vessel provided with one or more necks 
or outlets and inlets, through which water and the medicated material 
are inserted which are required to be inhaled in the form of vapour, as 
well as connecting tubes inside and outside, through which the air and 
vapours or gases find entrance and exit. The interior tubes may be of 
glass or any other suitable material, connected on the outside with the 
india-rubber tube or tubes of any other suitable flexible material. The 
entrance tube is provided with either a common pair of bellows or a force- 
pump, or with one or more compressible balls, vessels, or reservoirs, 
which, when worked or compressed, force air through the water con- 
tained in the jar or vessel, continuing to a mouthpiece or outlet, whereby 
the vapour may be inhaled directly, either with or without the contact of 
the mouth of the patient; or whereby the vapour may be caused to 
pommense the room of the patient or surround his couch, chair, or 











field, “‘ Vapour inhaler.”—Dated 5th January, 









31. J. H. Jonnson, Lincoln’s-inn-felds, “ Sewing machines.” —A communi- 
cation, -Dated 5th January, 1869. 

A grooved wheel is employed, mounted loosely on the driving shaft, 
which, by the upward motion of the treadle, is brought in contact with a 
friction ring by means of a lever acting upon the same, A second and 
similar grooved wheel acts in the same manner upon another friction 
ring upon the downward motion of the treadles, the friction ring acting 
alternately upon a third wheel, which may be termed the driving wheel, 
situate between the two grooved wheels above referred to, and secured to, 
or made fast on, the shaft by a set screw, the parts being held together 
by means of adjustable collars upon the shaft.—Not proceeded with. 

33. G. Smitu, Manchester, “ Consumption of smoke.”—Dated Tth January, 
1869, 

The inventor places at the back of the fire-place an additional bridge 
composed of fire-bricks, or clay, or other suitable material, one end of 
which bridge rests on the fire-bars a short distance from their back ends, 
and its top part and other end projects over the ordinary bridge, so as to 
leave a hollow space or air chamber, the whole width of the fire-place 
communicating with the flue. By this arrangement a current of cool air 
is introduced through the spaces between the back ends of the fire-bars to 
the hollow space or air chamber, from which it immediately comes in 
contact with the smoke and gases from the ignited fuel, and causes their 
instant combustion or conversion into flame.—Not proceeded with. 

















SINGULAR OCCURRENCE.—A strange geological phenomenon 
caused some excitement last week at Murat, a village situated 
between the valley of Mont Dore and that of St. James. A civil 
engineer had caused a rectangudar well to be sunk to a depth of 
fifty-three metres through a stratum of hard tufa, which covers 
the primitive formation in that district. At this depth, which is 
insignificant compared to the shaft of a mine, the heat, neverthe- 
less, became so intense that the workmen had to be relieved at 
short intervals. Their wooden shoes soon got intolerably warm, 
and they could not lie down to rest themselves on the hot ground. 
On the other hand, the appearance of the tufa denoted that 
the well had nearly reached the granite. The engineer, on leav- 
ing the spot for a while, had recommended his men to be 
ve careful during his absence, and content themselves 
with removing the rubble, without going further down. 
One of them, however. in throwing the last shovelsful 
into the skip, took it into his head to remove with his pickaxe a 
piece of tufa about 30in. in circumference ; but no sooner had he 
done this than he saw the bottom of the hole he had made swell 
up ; at the same time a loud rumbling noise was heard. The men 
in a fright jumped into the cage and called to be pulled up; but 
they had barely got to a height of a dozen metres when a thick 
column of hot water, preceded by 2 violent report, rose up in the 
air, projecting huge stones upwards. The water in falling scalded 
the men grievously. The jet diminished and the well filled rapidly, 
the poor fellows succeeding, however, in getting out in time. In 
the course of ten hours the well got quite full, and from that time 
a rivulet of thermal water has been flowing from the spot into the 
Dordogne. The liquid on arriving there still retains a temperature 
of 40 deg. Centrigrade. Upon analysis it has been found to contain 
pat of twenty milligrammes (nearly half a grain) of arseniate 
of potash per litre, a proportion unheard of before. The Minister 
of ublic Works has sent a commission of engineers to the spot for 
further investigation. 





des being mounted upon a sliding rod and | 


BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


Toledo blades, or the best productions of Andrew Ferrara. It was 


| 
| 
| 
| 


Sworp cutlery is among the antiquities of Birmingham industry, | 
where the old craftsmen succeeded in rivalling the world-famed | 


not, however, until the Civil Wars that the trade reached anything | 


like importance. At that time an order was received and executed 
in a comparatively short period for 15,000 swords for the Par- 
liamentary army. 


Toward the close of the last century Mr. Dawes | 


(Snow-hill) and Mr. Hervey executed some orders for the Govern- | 


ment, which were probably the first inquiries received in 
| Birmingham for this description of weapon directly on account of 


| the State. The trade is not now very extensive, but it possesses | 


| many points of general interest. The processes employed in the 
! manufacture of swords resembie somewhat those of the edge-tool 
| trade, as described in our recent notice of the Brades Works. The 
blades are made from steel bars, cut inte lengths called ‘“*moulds,” 
| each mould containing sufficient steel to make two blades. The flutes 
or creases are produced by ‘‘swages” of the necessary shape. If 
the blade is curved it is then bent and fitted to a gauge hardened 
and tempered. The temper is tested by striking the blade on the 
back and edge of a wood block, and afterwards bending it into a 
semicircle. It is then ground on large stones, bobbed or polished 
on emery-covered ‘‘ bobs,” so constructed as to fit into the grooves 
and flutes, and subsequently transferred to a yet finer bob, which 
being covered with the finest, or emery flour, and powdered crocus 
or ironstone, produces a polish of mirror-like brilliance. The latter 
operation is called ‘* glazing,” and is equally familiar to the better- 
class locksmiths of Willenh 








all and Wolverhampton. Ornamental 
swords are “‘blued” by heating on sand, gilded by the ordinary 
amalgam process, etched, or damascened according to the fancy 
of the purchaser. Many of theseswordsare for presentation, and 
are graven with the old Toledo motto, ‘‘Never drawn without 
utmost need, nor sheathed without utmost honour.” Sheaths 
are made by bending thin plates of steel round suitably-formed man- 
drils or templates. They are soldered with hard solder, and 
polished after the manner of swords. Bayonets, sword-bayonets, 
and cutlasses are also included in this department of manufacture, 


} 
but the demand for such ‘“‘works of war” is gradually waning, , 


| and the tradeis being supplanted by the increasing inquiries for | 


matchetts, sugar-cane knives, and other ‘‘ works of peace” and 
husbandry. 

Although the demand for military small-arms in Birmingham 
continues to be very limited, the gun makers are receiving more 
orders for birding and other sporting guns, and thus a little life has 
at length been infused into the trade. The manufacturers of 
cartridges and ammunition are, upon the whole, very fairly em- 
ployed. Mr. George Kynoch, of the firm of Kynoch and Co., who 
has recently visited Russia, has secured very extensive contracts 
for the supply of cartridges and other ammunition for the Russian 
Government. The establishment of Messrs, Kynoch is situate at 
Aston, alongside the London and North-Western Railway, and 
during the last few years it has grown to considerable proportions. 

The fabrication of measuring rules is a steadily-increasing de- 
partment of Birmingham industry. Straight scales and rules are 
usually divided by placing the article to be divided and the original 
pattern side by side. The passing a straight-edge, with a shoulder 
fixed at right angles, to serve as a guide along the original, and 
pausing at each division ; then a corresponding line is made on the 
copy by the dividing knife. Segments of circles are also graduated 
in the same way, by making a straight-edge revolve on the centre 
of the circle, and marking off the divisions as on the straight scale. 
This method in skilful hands admits of much accuracy, and was 
applied to the graduation of theodolites and other instruments 
prior to the invention of the dividing engine. Mr. J. Rabone, jun. 
(J. Rabone and Son), informs me that the boxwood of which rules 

| are made is chiefly grown in Turkey. Formerly large quantities 
| of rules were exported to the United States; but during the 
past thirty years they have been manufactured in the 
| States. A prohibitive tariff has prevented the introduction 
of English-made rules into that market for some time 
past. The way in which some nations regard the importa- 
tion of rules into their territories is rather strange. Some 
allow at fair and equitable rates of duty the importation of 
English-made rules, the measures being suitable to the use of the 
respective countries. But while one country will not admit them 
at all unless the measure of the country is surrounded by other 
measures, so as to make the rule a scale of varied measuresinstead 
| of being the legal standard of the country, another Government 
looks upon all rules coming to its ports as illegal measures 
; because they have not the Government stamp upon them, and all 
| so found are seized. The makers do not put a resemblance of the 
official stamp upon them, and as there are no native rulemakers, 
and all the rules are imported, measures a little different from 
the legal standard are made, and being marked with the name of 
another country than ‘that for which their use is intended, are 
allowed to be admitted. Thus the greater part of the people are 
necessarily using an incorrectmeasure. The true standard might 
be supplied to them more cheaply and more readily. The various 
countries and states of the world have at the present time about 150 
different measures; many small places, each containing only a few 
thousand inhabitants, have their own peculiar measures. At 
various times many of these measures have been changed from the 
duodecimal to the decimal division, still retaining the original 
standard of length; but within the past few years the use of the 
French metrical measure has become much more common in all 
parts of the world. Many nations now have a large proportion of 
their rules marked with the French metre in addition to their 
own standard, and are thus doubtless gradually tending to the 
general adoption of so convenient and perfect a_ measure of length 
as the French metre is admitted to be. 

Messrs. Tangye Brothers, Cornwall Works, Smethwick, produce 
in large quantities, as a special branch of manufacture, Weston’s 
differential pulley blocks, of which since 1859 not less than 30,000 
have been turned out here. These are the only pulley blocks yet 
made in which the weight is supported without risk of running 
down while the cord or chain is hanging loosely. The multiplication 
of power also can be carried to almost any extent with an exceed- 
ingly small amount of friction. These blocks, besides their 
extensive use in all warehouses and manufactories, have found 
several special applications. While recovering from his illness in 
1865, the King of the Belgians was accustomed to ascend from one 
floor of his palace to another by means of these blocks, a sus- 
pended couch being provided from which his Majesty with very 
slight exertion could raise or lower himself at pleasure. In a note 
to the inventor, General Garibaldi recommended their use for re- 
mounting artillery thrown down on the battle field. The watch- 
man on the lofty fire-observatory at Hodges’ Distillery in London, 
raises himself easily and hay to a height of 155ft. At an 
abattoir, near Brussels, 120 pairs are used in hoisting and hanging 
the carcases of the slaughtered beasts. Prince Napoleon in person 
purchased a pair at the Battersea Agricultural Show for use on 
board his yacht. In Borneothey are attached to treesoverhanging 
the coast for loading vessels. They are also largely used in Cornish 
mines. They suspend chandeliers in public saloons. They are 
fitted on board the Royal Oak and the other ironclad steamers. 
They lift the tops of wagonettes and coach-houses, and, in short, 
wherever lifts are required with complete security in raising and 
lowering, the differential pulley blocks are employed with obvious 
advantage. 








Rats In Betetum.— (From our own Correspondent). — It is 
estimated that rail contracts in course of fulfilment in Belgium 
still remain incompleted to the aggregate extent of 193,500 tons. 
These rails are uired principally for Russian, Austrian, and 
Hungarian lines, At least fifteen months will be absorbed in 
working off these contracts, even should no fresh orders be received 
in the interim, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue FinisHED Iron Trapeze: Specitications from home and foreign 
markets: Prospects of trade considered to be cheering: Orders in 
hand for China: United States’ demand small: Increasing make 
of iron in America: Plates for boilers better — Pics: Fair 
inquiry: Prices—Coau: Little selling — 1RONSTONE : Native 
Jirst-class in brisk demand: Prices: Northampton ore in the 
district—THE TIN-PLATE TRADE: The last failure: Remarks upon 
the profitless character of current Lusiness—TIN-PLATE WORKEKS 
AND JAPANNERS: Depression at the chief establishments: Cause 
supposed —HOLLOW-WARES, EDGE-TOOLS, ENGINEERING FIRMS, 
HEAVY IRONFOUNDERS, LOCK MAKERS, BRASSFOUNDERS, TUBE 
MAKERS, BUILDERS’ IRONMONGERY, CUT NAILS, RAILWAY FASTEN- 
INGS — AN INVENTION FOR COATING IRON WITH BRASS AND 
COPPER: The advantage 3 claimed for t: What it will sup rsede— 
THE CONDITION OF THE TRADE OF SOUTH STAFFORDSHIRE 
SKETCHED BY AN IRONMASTER—PROFITS ON RAILWAY WAGONS, 








SPECIFICATIONS for most kinds of finishe | iron continue to be 
received from most of the home markets, where the improvement 
had begun to be seen at the date of our last, and a few foreign 
orders of some worth have found their way into the district. 

As a result, ironmasters on "Change in Birmingham yesterday, 
(Thursday), and in Wolverhampton the aay before, were inclined 
to believe that the improvement will continue to be more marked 
up to the close of the shipping season, and that during the winter 
the home demand will be much better than it has been ing the 
early summer. It is believed that stocks are low upon every hand, 
and that all the iron that is now going away is intended for im- 
mediate consumption. 











There is probably no part of the foreign market whence the 
orders given out in the past fortnight have been of more value than 
those relating to iron for China. Establishments at which rods, 
for instance, are produced, are now very busy in the of 


these Eastern specifications, the value of which is son 
than those by some previous mails. 

The advices from the United t 
were, like those which have for some time pre 
regular succession, of only little worth, in so far as } 
orders for iron. Scarcely anything was reported as required just 
now, but makers were encouraged to anticipate a go xl demane 
some few morfths hence when subsisting cotton crops shall have been 
ingathered and sold. 

It is conceded that the Ameri 
increasing their ability to produce iron : 
ties, but it is neverthcless believed that so soon 
thing like a good demand for these metals Great Pn 
make a large proportion of the total quantity. 

Railmakers are pushing forward as hard 
those who have entered the trade for the first time have not even 
yet, though they have been at work for several weeks past, got 
their machinery in that state of perfection which will enable them 
to produce at a rate as profitable as they had anticipated. 

Plates are in better demand, chiefly for boiler purposes; but the 
makers of first qualities complain of the severity of the competi- 
tion from the producers of iron which will not bear tests of a 
severe character, and which is, consequently, being sold at prices 
very much below those which will be taken for first-class goods. 

Pigs made from the “‘ native ores ” of South Staffordshire and 
East Worcestershire are experiencing a fair sale at, for hot blast, 
from £3 5s. to £3 15s., according to the make : quality; cold 
blast, from £4 5s. to £4 10s.; hydrates, j 
grey forge cinder, from £2 15s. to 
governed according to the position of the pr 
the payment is mace in cash or bills. 

Coal is abundantly offered, but it is in comparatively small 
request. 

First-class native ironstone, which is getting scarce here, is very 
valuable, and can be readily sold. The prices are:—White iron- 
stone and gubbin, 14s. to 15s., raw, and 20s. to 21s. per ton, 
calcined. Much Northampton ore continues to be brought into 
this district and smelted, and there are few firms who are not now 
using it. 

The tin-plate trade hereabouts contin in 
dition. Not that there is an nee of f i 
cause manufacturers will not produce without secing their way to 
a reasonable profit upon the transactions. At present prices the 
consumers, in the United States chiefly , i posed to buy, 
yet the terms are so far below what they ought to be, 
considering the high prices of tin, t kers who are 
not compelled to keep their machinery moving because of 
outstanding liabilities, will not do more than they are abso- 
lutely obliged to keep their customers together. Only in the 
past day or so a leading producer in South Staffordshire, in conver- 
sation upon the current condition of the trade, expressed a wish 
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that his customers would not send him any orders, although it is a 
fact that the maker is not do hardly one-fourth of the work 
of which his machinery and men are capable. Te dor t decline 






to execute an order, but he asks that if a specific has to be 
sent, it may be for as small a quantity as possible. his, in pro- 
portion to the pecuniary stability of the conc , is taking place 
alike in Staffordshire and in South Wale isastrous character 
of the business which has been done im this ar lately, and to 
which, in this place, reference has been before made, is just now 
being significantly shown in the failure of Mr. John Pearce, trad- 
ing under the name of the Abertillery Tin-plate Company. A loss 
of £11,000 by trading in two years is pretty conclusive upon this 
point. The prices to which tin plates fell last were lower 
than had ever before been known ; and t! vance of from 2s, to 
half-a-crown which issued upon the sp of block 
tin, are altogether inadequate to rei rs for the 
rise in blocks. The makers of position here not hesitate to 
affirm that this, which is the fourth failure the speculations 
mentioned, must be followed by other simi asters, because 
of the extent to which the manufacture is continued notwith- 
standing its unprofitable character. 

A branch of manufacture which occupies a 10st position in 
Birmingham and South Staffordshire, amongst at are termed 
the hardware producers, is just now, so far as it relates to new 
orders, in a worse condition at most of the first-class and longest 
established concerns than it has been at any time for twenty years 
past. We speak now of the tin-plate and japan trades. Travellers 
are out, but upon almost every hand they are met by the shop- 
keepers with ‘don’t want anything,” and their letters are painfully 
lugubrious. Nor is this dolefulness of tone, y ymetimes old 
travellers are accustomed to assume, belied sonableness 
by the character of their order sheets: bot s impossible 
for the men to do business that can | vod a yu- 
raging. Manufacturers are not reduc e operations at 
their works in proportion to the ve picuous diminution in 
the number of orders arriving, for tl adding to stock; but 
their warehouses will soon be uncon ly full, and unless a 
change ensues speedily, short time v i rule amongst the 
men who have hitherto had cause to boast t they are never 
short of work. 

The falling off is more observable at manufectories of the class 
we have alluded to than it is at smaller concerns. The very active 
export trade which sprang up not long ago encouraged some of the 
latter to begin, and now that the foreign custome i 
so readily as at that earlier time, these new firms t 
attention with resoluteness to the home market; and they dis- 
play not a little ingenuity in adapting themselves to its require- 
ments. 

But the main cause of the depression is to be found in the con- 
tinued absence of activity in the trade of the country generally, 
and particularly in that of the cotton districts, where so good a 
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market is usually experienced for the ironmongery goods which 
are produced in this part of the kingdom. 

It cannot be said that hardly in any trade outside the circle of 
the ironworks, any more than within it, the current appearances 
are highly cheering. 

The hollow-ware founders keep best off both for export and for 
home, and with reference alike to tinned and to enamelled goods. 
Prices, however, cannot even yet be got up notwithstanding the 
high rates of tin. 

Some kinds of edge-tools are in fair request; but where makers 
will insist upon prices which they deem necessary to supply them 
with only a reasonable amount of profit, there is comparative 
quietude. Heavy chains and anvils are in fair demand at some of 
the works, and very successful efforts are being put forth to 
produce articles of a quality which has not hitherto Ba surpassed. 

Only here and there are the engineering firms who put together 
erections which require large quantities of finished iron and the 
activity of riveters, anything like busy; and in this case the brisk- 
ness pervades merely exceptional departments. 

The heavy ironfounders still complain that orders are passing 
them, and that prices are being accepted which they cannot touch. 
Of course the intimation is that the rates which regulate such 
transactions are not paying ; but the firms who are accepting them 
know more about the matter than do those who have been unable 
to secure the orders. There are one or two cases in which, in this 
department of industry, somewhat more is doing this week than 
last ; and they relate to work of first order. 

First-class locks are in steady demand at establishments which 
are famous, but the more general kinds cannot be reported as in 
good request. 

The brassfounders generally are but quietly occupied. 

The tube makers are, upon the whole, fairly off for orders. 
There is more doing in this branch than has hitherto been usual 
at this time of the year. Now-a-days the tube makers have left 
off regarding themselves as dependent upon the demand for gas 
and steam purposes. Whilst, however, for these uses the bulk of 
the tubes siill made are required, yet tubes are now being adapted 
by architects and civil engineers to very varied uses, with con- 
sequent advantage to the district. 

In some departments of builders’ ironmongery there is a fair 
amount of business being done, but generally the miscellaneous 
articles which come under this designation are not in active 
request. ‘ 

Cut nails, however, are affording a large amount of employment, 
the more so because of the continued determined strike of many 
of the forge nailers, 

Considering the activity of iron firms in the railway department, 
there is much less being done by the producers of railway fasten- 
ings than might have been expected; and manufacturers who some 
time ago entertained a belief that specifications of considerable 
worth weuld soon be out are now less confident in that regard. 

How far henceforth tin-plates, together with galvanised plates 
and sheet copper and brass, may be supplanted by a product which 
has, like tin-plates, sheet iron for its basis, but is coated either 
with copper or brass, remains to be seen. It is announced that 
the Messrs. Baldwin, of Wilden Ironworks, near Stourport, and of 
Wolverhampton, who have for many years been makers of first- 
class thin sheets and tin-plates, are the possessors of a patent 
which has the producing of sheet iron coated with copper and 
brass as its principle. It is claimed for the product that 
the plates present great advantages to the manufacturers of 
finished goods compared with tinned or galvanised plates, 
as they can be annealed as much as requisite, during the 
process of stamping, without injury to the copper or brass 
coating. It is further asserted that they have an advantage 
over sheet copper or sheet brass, in the fact that articles manu- 
factured from them are not so readily bent or dented as when 
they are made of brass or copper, and they can be burnished, 
planished, or spun, and so brought up to any required degree of 
finish. As to the price, it is maintained that they are, as may be 
imagined, about 40 per cent. lower than sheet copper or sheet 
brass. The new plates are put forth as especially Eioted to the 
manufacture of lamps, ea ey door knobs, lock plates, lock 
furniture, and all kinds of goods that are now made by stamping 
from sheet brass or sheet copper. 

The condition of the trade in this district, indeed of the country 
generally, was the subject of remark at the meeting of leading 
manufacturers in Wolverhampton on Tuesday afternoon last. 
The occasion was the thirty-first general meeting of the Rolling 
Stock Company (Wolverhampton). The report of the directors 
had it that “‘ the general trade of the country which has been so 
remarkably dull for the last two years has not yet experienced any 
decided symptoms of revival, and therefore, although your directors 
are still able to present you with a satisfactory balance sheet they 
cannot announce any large increase of business.” The chairman 
said that lately they had been labouring under adverse circum- 
stances ; badness of trade and the consequent little demand 
there had been for wagons during the past twelve months 
had militated against them, but they were looking forward to 
an improvement. At the present time they had a large 
amount of unemployed capital but he hoped that witha revival 
of trade they would be able to use it to better er pa 
As to the company itself we have to state that the profits of the 
half-year were £8283, including a balance of over £1000 brought 
from last account. Dividends at the rate of 12 per cent. per 
annum on ordinary shares, and 6 per cent. on preference, were 
declared. This would swallow up £7273, and leave £1010 to be 
carried forward, As many as 258 wagons had been purchased in 
the past year, and seven disposed of, leaving 3670 in the possession 
of the company. Remarking upon these figures the directors 
presumed that the shareholders would agree with them in con- 
sidering that if in the present depressed state of the wagon 
trade such results as the balance sheet exhibited can be shown, 
greater advantages might fairly be looked for when trade 
improves. It was remarked as characteristic of the careful 
management that during the last three years not one shilling of 
bad debts had been made. Acknowledging the praise on this 
account which had been awarded to him, the secretary of the 
company reminded the shareholders that they were carrying £270 
to increase the reserve fund. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron TRADE: The iron trade considered to be in a somewhat 
satisfactory position: Probability of a still further improvement : 
Several orders for rails for continental railways being expected in 
the English market : Considerable activity evinced in the shipment 
of rails at the local ports to the Russian empire: Evident signs of 
the Russian orders now on the books not being completed this season : 
The fresh contracts about to be given out, with those now on the 
books, sufficient to keep the hands engaged fairly employed during 
the winter months: Clearances to the United States and British 
America fully as large as at any period of the present year: Com- 
pletion of the Peruvian contracts : Home contracts being given out 
more freely—THE PIG IRON TRADE—THE TIN-PLATE TRADE : Re- 
duction in the make--STEAM AND HOUSE COAL TRADES—BOILER 
EXPLOSION AT BEDWAS—THE LATE TIN-PLATE FAILURE—CoM- 
- etna OF THE CWMFFRWDORE RAILWAY—PRESENTATION AT 

EATH. 

THE position of the iron trade in this district is considered by 

makers to be somewhat satisfactory, and there is a fair probability 

of a still further improvement being experienced before many 
weeks have sage, several orders for rails for continental railways 
being expected in the English market at an early date. Con- 


siderable activity is being evinced at the local ports in the ship- 
ment of rails to the Russian empire, several steamers having been 
lately cleared for that country; and it is evident that to despatch 
all the engagements entered into for delivery this season, a number 








of steamers must be engaged, and shipping rates will considerably 
advance. It is, however, pretty evident that the whole of the 
Russian orders now on the books will not be executed this season, 
consequently they will stand over for delivery until next spring, 
but they will be the means of affording employment to a number 
of hands during the winter months, and it is expected that the 
contracts about to be given out for continental railways will, with 
those now on makers’ books, afford fair employment to the hands 
engaged until next spring. The clearances to the United States 
and British America are fully as large as they have been at any 

riod during the present year, and there is every probability of a 

arge t of busi being tr ted with American buyers 
for some time to come. The rail contracts entered into for Peru 
have just been completed, but others are expected to be given out 
neve, it being in contemplation to carry out, on an extensive 
scale, the railway system on the South-West Coast of America. 
Fresh orders for rails are beginning to be offered more freely on 
home account, buyers being, without doubt, convinced that unless 
they place their orders soon they will have to submit to higher 
prices. The pig iron trade is somewhat quieter, owing to a tem- 
porary decrease in orders. 

Tin-plate makers generally are reducing their make, and it is 
expected that additional orders and better prices will shortly be 
obtained. 

Steam-coal proprietors reporta slight improvement in the demand, 
and during the past week a number of vessels have arrived at the 
local ports to take in coals for the mail packet stations and several 
of the foreign markets. Although a slight improvement has taken 
place, complaints are general throughout the district as to the 
dulness of trade, the orders coming being insufficient to keep the 
hands engaged at the various collieries employed more than half 
time. The out-put at several of the collieries has been reduced, 
but strong hopes are entertained of a favourable reaction taking 
place before long, and the trade attaining as favourable a position 
as it formerly occupied. Ship-owners are looking forward with 
something like certainty to obtainingimproved coal rates to Bombay, 
in anticipation of steam tonnage being in demand for conveyance 
of cotton home through the Suez Canal in November next. F 





For 
house coals there is a steady demand, and the shipments coastwise 
are about the average. 

A frightful boiler explosion has taken place at the Red Colliery, 
Bedwas, by which the fireman, Henry Leah, has lost his life. The 
stack and engine-house is a complete wreck, and it is a fortunate 
thing that the men were at dinner at the time of the explosion, 
otherwise several lives would in all probability have been sacrificed. 
Mr. W. H. Brewer, coroner, has formally opened the inquiry into 
the cause of the death of the fireman, an adjournment being made 


to allow Mr. Lionel Brough, the G inspector, to attend | ? . 
a Se, Se En, Cae ND CNGRENNN, SI | Whittle Dene Water Company has let a contract for making a 


and give evidence. 





the Cleveland group continues active; although railway contracts 
rapidly working out,’ new orders are coming to hand, and there is 
some inquiry for spring delivery. Shipbuilders being busy, the 
demand for plates and angle iron continues good. 

The Hull and Doncaster line of the North-Eastern Railway will 
be opened for traffic to-day (Friday). 

A conference of the coal-miners of Lancashire, to consider 
various matters affecting their position, was held on Monday last 
at Manchester. It was resolved to petition the Home Secretary 
to institute a special inquiry into the causes of the various 
explosions which have occurred in Lancashire and Wales during 
the last twelve months. Another resolution was adopted in 
favour of a reduction of the period of labour to eight hours per 
day. One speaker said over-production was the great curse, 
the men, instead of working eight hours per day, were working 
twelve, sixteen, and, in some instances, over twenty hours per day. 

The Bradford Corporation has obtained powers for extending 
considerably its “oa for supplying Bradford with water. The 
new Act of this year authorises, in addition to other necessary 
works, the making of two compensation reservoirs for millowners, 
two store reservoirs at Oxenhope, and works for collecting the 
streams of the district above Haworth. The gathering-ground 
extends on the south to the summit of the ridge dividing the 
valley of the Aire from the Calder, stretches on the east to 
Thornton, and to the west to the ridge of Haworth Moor, three 
miles in length and one mile in width, and with an area of mars | 
three square miles. The high-level works of this year are estimate: 
to cost, including the land, £130,000; those under the Act of 1868, 
also for high-level, £57,588; and those under the same Act for low- 
level, £84,988; total for new works, £272,576. 

Yesterday week Messrs. R. Steele and Company, of Greenock, 
|p an iron ship of about 1000 tons burthen for a Liverpool 

rm. 

It appears from a parliamentary return that the municipal debt 
of Manchester amounts to £838,204; of Halifax, to £737,869; of 
Birmingham, to £627,373 ; of Oldham, to £534,849 ; of Newcastle- 
upon-Tyne to £274,506 ; and of Preston to £198,975. 

Messrs. W. H. Potter and Son, of Liverpool, launched on Satur- 
day an iron ship named the Thomas Stephens. The new vessel is 


| intended to form one of the Black Ball line of packets trading to 


The failure of Mr. Pearce, of the Abertillery Tin Works, briefly © 


referred to last week, turns out to be rather more serious than was 
at first anticipated, the ordinary liabilities amounting to £32,914. 
Besides this there are two mortgages on the works, one of £3800, 
and a second of about £7000, so that the total liabilities are about 
£44,000. The available assets are only £2620, but the creditors 
dispute the validity of the second mortgage, and if they succeed 
in their objection there may be a dividend of a few shillings in the 
pound. Should, however, the second mortgage be upheld, the 
dividend is not likely to exceed 1s. in the pound. The works are 
now stopped, and it is feared that some time will elapse before 
they are sold, or any arrangement made respecting their future 
working. 

Operations have been commenced on the Cwmffrwdore branch 
of the Monmouthshire Railway, the co being Mr. Firbank. 
The branch starts from a point near th mtnewynydd station, 
and will run through the Cwmtirwdore Valley, the object being to 
provide railway facilities for the valley in order that its vast 
mineral resources may be developed. The estimated expenditure 
on the branch is not quite £30,000, but if it costs that amount, 
or even £10,000 more, there is every probability of the outlay 
being well repaid by the large increase in the coal traffic from the 
new collieries that will be opened. 

Messrs. Vivian and Sons have presented Mr. T. Grey, jun., with 
a handsome gold watch and appendages as a mark of their appre- 
ciation of jiis skill in the survey and supervision of the important 
works lately completed at their works in Glamorganshire. 

A large number of the colliers employed at the Cwmbach pits 
have declared their intention to have nothing to do with the pro- 
posed general relief fund, and this and other circumstances 
which have transpired throw considerable doubt as to whether 
such a fund will be established in this district. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LiverPoot : The Chamber of Commerce and the Suez Canal: Mer- 
sey Docks and Harbour Board— SHEFFIELD—SouTH YORKSHIRE 
—THE CLEVELAND IRON TRADE--NORTH-EASTERN RAILWAY: 
Hull and Doncaster line : Lancashire coal miners : Water supply 
of Bradford ; Launch of an iron ship at Greenock ; Municipal 
debts : Launch of an iron ship for the Australian trade : Smoke 
at Bradford—NoORTH-EASTERN DISTRICT: The Tyne piers: North 
Shields Railway station: Whittle Dene Water Company: Deep 
water dock for the Hartlepools : Launch of a steamer. 

Mr. Rak has been reading a paper before the members of the 

Liverpool Chamber of Commerce on the Suez Canal. Mr, Rae 

expressed his opinion that the engagement taken by the company 

to open the canal by the 17th of November would be fulfilled. 

Mr. Rae argued that iron sailing ships could, with a moderate out- 

lay, be converted into auxiliary screws—making the passage to 

Bombay in perhaps forty or fifty days—and that wooden ships 

would still find employment in carrying coal and heavy imperish- 

able goods. 

At the last meeting of the Mersey Docks and Harbour Board 
Mr. Fletcher moved a resolution to the effect that in the opinion 
of the board, unless means can be devised for depriving nitro- 
glycerine, when not required for use, of its explosive qualities, its 
manufacture, importation, and conveyance should be absolutely 
prohibited in England, and that it is desirable that efforts should 

made by her Majesty’s Government to induce the Governments 
of continental countries to prohibit the exportation of nitro- 
glycerine to this country. After some discussion, Mr. Fletcher 
withdrew his motion, it being urged that the article, although 
dangerous, was of great use in various ways. 

e light branches of Sheffield trade are, generally speaking, 
inactive. More is doing in superior qualities of cutlery than for 
some time past, but inferior grades are as languid as ever. 

A good business continues to be done in almost every branch of 
the South Yorkshire iron trade, rails, plates, sheets, and other 
matériel being in good request. A moderate tonnage of house coal 
is being sent from South Yorkshire to London, but there 
is rather more — in steam coal to Hull and Grimsby for 
exportation, principally to the north of Europe. Scarcely somuch 
has been doing for Lancashire. 

The activity prevailing in the Cleveland pig iron trade is shown 
by the fact that there are now ninety-two furnaces in blast in the 
district. There are twenty-eight furnaces out of blast, but 
fifteen of these are not likely to be again blown-in in their present 
form. The Clay-lane Company are rebuilding three furnaces; Messrs. 
Swan, Coates, and Company are building two new furnaces; 
Messrs. Stevenson, Jaques, and Company are building one new 
furnace; Messrs. Samuelson and Company are building two new 
furnaces; Messrs. Bell Brothers are re-building one furnace; the 
Norton Iron Company has one furnace smelting titaniferous ore; 
and the Stockton Furnace Company is re-building two furnaces. 
The quantity of pig iron in store July 20th, 1869, was 52,222 tons, 
as compared with 71,187 tons July 21, 1868. The iron trade of 





Melbourne. Her length over all is 275ft.; breadth of beam, 38ft.; 
and depth, 23ft. Her burthen is 1600 tons. 

As regards the North-eastern district, we may note a state- 
ment that it is not intended to carry out the Tyne piers much 
further. The stone work will be finished up to the end of the 
gears now erected, and for the present it will probably terminate 
there. The North Eastern Railway Company is about to carry 
out extensive alterations at its North Shields station. The 


reservoir, which it proposes to excavate forthwith at Harlington, 
for intercepting and storing a larger supply of water than is 
afforded for Newcastle and Gateshead. The question of a deep 
water dock for the Hartlepools has been mooted, On Saturday an 
iron screw steamer, of 1200 tons burthen, was launched by Messrs. 
Schlesinger, Davis, and Co., of Wallsend. The vessel, which was 
named the H. A. Brightman, has been specially constructed for 
the Mediterranean and Black Sea trade, and she has been built to 
the order of Messrs. Brightman and Co., of North Shields. Her 
dimensions are:—Length, 210ft.; breadth (moulded), 29ft.; and 
depth, 17ft. 6in. The H. A. Brightman will be furnished with 
engines of 100-horse power of the surface condensing type ; these 
engines will be supplied by Messrs, T, Clark and Co., of New- 
castle-on-Tyne. 
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Correr—British—cakeandtile! £ sd. £8da4| £6.d.. £8. d. 
Per ton .cccccccccccrcee| 74 O O.. 76 0 0) 73 0 0.. 76 0 0 
Best selected 76 0.0.. 77 0 0| 76 0 0..78 0 0 
Sheet ...cce.. 79 0 0.. 81 0 0| 78 O 0.. 80 0 O 
Bottoms } 82 0 0.. 8 O 0| 82 0 0. 8 0 0 
Australian, per ton 76 0 0.. 78 0 0|77 0 0.. 80 0 0 
Spanish Cake .... |72 0 0. 000/000. 000 
Chili Bars........06 68 0 0.. 0 0 0} 68 0 0.. 69 0 0 
Do. refined ingot eoscoe| 73 O O.. 7410 0) 72 O 0.. 7210 0 
YeLLow MetAt, per lb. ......| 0 0 68 O 07%) 0 0 6§ O O07 

Iron, pig in Scotland, ton....| 211 3 cash 212 8 cash 
Bar, Welsh, in London......| 612 6.. 615 0| 6 5 0.. 610 0 
Wales ..ccc- 6 0 0.. 6 5 0} 512.6... 515 0 
Staffordshire | 7 5 0.. 7 7 6| 7 5 0. 00 0 
Rail, in Wales.......... eoee| 6 2 6. 6 5 0} 510 0. 6 0 0 
Sheets, singlein London ..| 9 5 0. 0 00) 95 0.. 000 
Hoops, first quality ........| 8 5 0. 8 7 6) 850.000 
INKS .ncccccecccosccces| F S O... TMG] FW Go 8 O 
Swedish.....ccoscccccsscoee| 915 0.610 5 0/9 17 6. 10 5 O 
Leap, Pig, Foreign, per ton ..| 1810 0.. 0 0 0/18 5 0..18 7 6 
English, W.B. .....2...see00| 20 7 6.. 2010 0/21 5 0.. 0 0 0 
Other brands .... 19 0 0..19 5 0/19 0 0. 000 
Sheet, milled .. 20 0 0.. 20 2 6/20 0 0.. 000 
Shot, patent...... 2 5 0.. 2210 0} 22:10 0.. 2215 0 
Red or minium .. 20 5 0.. 2010 01/2015 0.. 000 
White, dry ...... 26 0 0.. 28 0 0/27 0 0.. 28 0 0 
ground in oil .... 26 0 0.. 29 0 0} 26 0 0.. 29 0 0 
Litharge, W.B. ... sese.eee| 24 0 0.. 0 0 0/24 0 0.. 0 0 0 
QUICKSILVER, per bot. ....c0e.| 617 0.. 618 0} 617 0.. 0 0 0 
SPe.TeR, Silesian, per ton ....| 2015 0.. 2017 6/19 5 0.. 20 0 0 
English V& 8S .....seee006--| 2015 0.. 0 0 0/1910 0..1915 0 
Zinc, ditto sheet.......eeeceee| 2510 0.. 0 0 0/2510 0.. 26 0 0 
SreeL, Swedish faggot ......--| 0 0 0.. 00 0) 000...0 00 
Tiiasicussess soceccssevet ae 8 6.9.3. 01RD 6. 8-2 
Tin, Banca, percwt.........00, 615 0.. 0 0 0) 415 0. 00 0 
Straits, fine—cash ..........] 61216... 0 0 0} 413 0.. 00 0 
For arrival ..cccccccccees| 6 6 0. 610 0} 433 0.1. 418 10 
English blocks ...csscoseee| 6 1 O10 6 3 0] 415 01 416 O 
Bars .scccccces oo of © 3B Oe 6 4 OO] 616 6... 417 6 
Refined, in blocks........| 610 0.. 611 0} 417 0.. 418 0 

TINPLATES, per bx of 225 shee’ 

BO COND cocccccccessocccccce] 2 3 Ge 1 6 6] 21 0. 2 8 O 
IX ditto...... tenet §€ 6 Be 3 £14 SF So 5 BF 
IC charcoal .. cooseoee! 256 Oe 1H CO] LT Ge FED 
EO ccsasccsocvcsesesss| 1M OS. LHW Ise 6 2 ® 
Coa.s, best, per ton .. 018 3.. 018 6) 018 0.. 018 6 
Other sorts ..seseeeee 014 3.. 016 6) 015 3.. 017 0 
O1xs, per tun, Seal, pale 39 0 0.. 0 0 0) 36 00. 000 
Brown .... 31 0 0.. 32 0 0/32 0 0.. 000 
Sperm, body 909 0 0.. 0 0 0/94 0 0..95 0 0 
ale, South 38 0 0.. 0 0 0) 35 0 0.. 36 0 O 
Yellow .. 37 0 0.. 0 0 0/34 00... 000 
36 0 0.. 0 0 01/33 0 0. 0 0 0 
32 0 0.. 0 0 0) 31 0 0.4. 0 0 0 
53 0 0.. 0 0 0/68 0 0.. 000 
5110 0.. 5210 0/6210 0 6 00 
. 4110 0.. 0 0 0/40 00... 900 
Linseed .. coccccccccce| SL 5 0... O Bx @| 9010 0... 0 6-9 
Rapeseed, English pale ....| 40 0 0.. 4010 0| 3310 0.. 34 0 0 
Brown .ecocccossccccceee| 38 O 0.. 3810 0| 3110 0. 0 0 0 
Foreign pale.....sceeeeese| 42 0 0.. 0 0 0/35 0 0.. 3510 O 
Brown co .ce-scccces| 3810 00. 0 0 0] 32 0 0.. 33 0 O 
Tard ceccceccccegescecccccscs| 10 @ Occ 73 6 01S 0 00M 0 @ 
Tallow cccececcccvesccosccces | 85 O Ooo O @ 0] SF © O.. 0-0 G 








PRICES CURRENT OF TIMBER. 
1869. 1868. 1869, 





. | 1868, 
Per load 6. «| £5 £ 8. | Per load— £eL2e£2844 
Tenk ..........+++-10 10 1 10) 11 10 12 10 | Yel. pine, per reduced C. | 
Quebec, red pine .. * 15 3.5 415/60 ja, lst quality 18 10 '9 1°17 01810 
3 213 45 do, .. 13 013 10, i1 10 1210 
1 0 0 © © O | Archangel, yellow.. 10191310 11 012 0 
Se 5 5 5 10| St. Petersburg, yel. 10 151210 10 012 0 
4 4 5 5 0} Finland .......... 610 710) 7080 
nee, 315 5 5 | Memel............ 000 00000 
0 © 0 © 0|| Gothenburg, yl. .. 8 0 915) 8 0 910 
a 40 6 0 white 719 810 8 Ow O 
2 2 0 3 10) Gefie, yellow ...... 9 01010) 9 01010 
2 > 0 4 5 | Soderhamn........ 81010 0) 9 01010 
2 3033 Sy ee 
232 2 5 21.|| 1208. by by 9{ 10 10 29 10 o0oco 
4 6 0 . 0 610! . in. yellow .... 
410 6 0 0 6 O|| Deck plank, int.) 
7 Pine 0 0 0 01 0 0.0 Oil per don din, «4 1 9 9 C008 
Lathwood, Dantz fm.5 0 6 0| 610 7 10) Staves. per standard M. | 
St. Peter’s710 8 0| 810 9 10'| Quebec pipe ......70 00065 0 0 0 
Deals, per C., 12ft. by 3ft. 9in. | puncheon.. 18101. 0 24 025 0 
Quebec, wht. spruce 12 0 1710/13 020 0// Baltic, crown ** $100 0 1500140 0 158 0 
St. John,whtspruce 12 015 0/18101510! Pipe eo’ 
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ON THE DYNAMICAL- PRINCIPLES OF THE 
; MOTION OF VELOCIPEDES. 


By W. J. Macquorn Ranking, C.E., LL.D., F.R.S. 


_1. Division of the subject.—The purpose of this commu- 
nication is to give an elementary explanation of the 


dynamical principles upon which depends the motion of | 


velocipedes (commonly called “ bicycles”) that run 
on two wheels, placed one before the other. In regu- 
lating the motion of those vehicles three objects are 
to be accomplished: balancing, steering, and propul- 
sion. Balancing consists in keeping the wheels in 
such a position as to support the load when moving in a 
straight line, or in a curve of a given radius; steering, in 
changing the path in which the vehicle with its load moves, 
from a straight line to a curve of a given radius, and swerv- 
ing in a given direction, or from a curve to a straight line, 
or from one curve to another curve of a different radius ; 
and propulsion, in applying the power required in order to 
overcome the resistance opposed to the motion, and so to 
keep up the speed. 


Section I.—Ba.ancrne. 
2. General explanations.—From the general principle in 
dynamics, that the motion of the common centre of mass 
of a set of bodies cannot be altered by the mutual actions 


has no power, by any force he may exert on the parts of 
the machine, or by any attitude he may assume, of directly 
affecting the motion of the common centre of mass of him- 
self and the velocipede: a point which, in what follows, 
will be called simply the centre of mass. The only forces 
which can and do affect that motion are forces exerted by 
external bodies upon the velocipede and its load: viz., the 
force of gravity, exerted by the whole earth, which may 
be treated as if its action were concentrated at the centre 
of mass: the pressure and friction exerted by the roadway 


on the rims of the wheels; and the pressure and resist- | 


ance of the air. The effect of this last class of forces will 
be considered separately further on. The control possessed 
by the rider over the movements of the centre of mass is 
indirect, and arises from the power which he has of vary- 
ing at will the positions and directions of the forces exerted 
by the roadway on the rims of the wheels. 

3. Transverse  friction—The forces which directly 
take effect in balancing the machine are the trans- 
verse components of the friction exerted by the road- 
way on the wheels; in other words, the forces with 
which the roadway resists any tendency of the wheels 
to slip sideways. The greatest possible amount of 
the transverse friction bears a definite ratio to the load, 
depending on the roughness of the roadway and on the 
nature of its material and of that of the wheels. That 
ratio, or coefficient of transverse friction, is the tangent of a 
certain angle, well-known by the name of the angle of re- 
pose. That angle expresses the greatest possible obliquity 
of the pressure exerted between the wheel rims and the 
roadway; and it also expresses the greatest angle at which 
the wheels, when running on a roadway that is level 
across, can lean over sideways without slipping, and so 
making it impossible to balance the velocipede. What the 
angle of repose is for the wheels of actual velocipedes can 
be ascertained with precision by experiment only. It 
probably does not differ greatly from the angle of repose of 
iron upon stone, which was found in Morin’s experiments to 
range from 17 deg. to 35 deg., and its tangent from 0°3 to 
07. Throughout this communication it will be assumed 
that the obliquity of the pressure between the wheel rims 
and the roadway does not exceed the angle of repose; in 
other words, that the wheel rims do not slip sideways. 

4. Axes and middle planes of the wheels.—In a two- 
wheeled velocipede of ordinary construction the axis of the 
hind wheel is fixed relatively to the frame of the vehicle. 
The centre of the forg wheel is also fixed relatively to the 
frame, being situated in the middle plane of the hind 
wheel. The axis of the fore wheel is adjustable by means 
of the steering-bar, so as either to be parallel to that of the 
hind wheel, or to make any required angle with it to the 
right or to the left. When the axes are parallel the 
middle planes of the two wheels coincide ; when the axes 
make an angle the middle planes of the wheels make an 
equal angle in the same direction. Those planes may be 
called the hind wheel piane and the fore wheel plane 
respectively. The hind wheel plane contains the two 
points of support: that is, the middle points of contact of 
the rims of the two wheels with the roadway ; it also con- 
tains the centre of mass when the load is symmetrically 
distributed. The whee! base is the straight line joining the 
points of support ; it lies in the intersection of the hind 
wheel plane with the plane of the roadway. 

5. Figures of the wheel tracks.—The figures of the wheel 
tracks, or lines traced by the rims of the wheels as they 
run on the roadway, depend on the angle which two 
aie to the wheels in the plane of the roadway make 
with each other. That angle is always nearly, and some- 
times exactly, equal to the angle made with each other by 
the wheel planes. The tangent to the hind wheel coincides 
with the wheel base. When the wheel planes coincide with 
each other the two tangents lie in one straight line, which 
is the track of both wheels. When the tangents to the 
wheels in the plane of the roadway make an angle with 
each other the wheel tracks are a pair of concentric circles 
touching those tangents; and the common centre and the 
radii of those circles are found by the following construc- 
tion :—In Fig. 1 let the plane of the figure represent the 
5 of the roadway; let A be the point of support of the 

ore wheel, B that of the hind wheel, and A B the wheel base. 
Let the thick lines through A and B ws represent 
tangents to the wheels, in the plane of the roadway; in 
other words, the traces of the wheel planes. Then per- 
agen to those tangents respectively draw AC and 

C, cutting each other in C; this point will be the required 
common centre. The track of the fore wheel will be a 
circle described about C with the radius C A ; the track of 
the hind wheel will be a circle described about C with the 
radius CB. A vertical straight line through C will be the 
axis about which the velocipede revolves or sweeps round, 





| supposing the rider to balance it correctly. The radii AC | 
B 


and BC are obviously the projections on the plane of the 
| roadway of the axes of rotation of the two wheels. 

| 6. The base point, and its 
\ track.—Let M, in Fig. 1, be —_2 
the foot of a perpendicular 
let fall from the centre of 
mass upon the wheel base 
AB. This may be called, for 
brevity’s sake, the base point; 
and it is the point traversed 
by the resultant of the two 
upward pressures exerted by 
the roadway on the wheels 
at the points of support A and 
|B. en the wheel planes 
| coincide the track of the 
| base point is obviously a 
straight line coinciding with 
| the two wheel tracks. When 
the wheel planes make an 
angle with each other the 
track of the base point is a 








c 





| about the common centre C, Fig. 1. 


iding the wheels that the base point shall either always be 
in the line of action of the load—that is, of the resultant of 


| gravity and centrifugal force, which traverses the centre of | 


mass—or shall have its deviations from that line of action 
| quickly corrected. It is effected through the power which 
the rider has, by means of the steering-bar, of placing the 
| fore-wheel plane at any required angle of inclination to 


| the hind-wheel plane, and thus of giving any required | 
| curvature, towards the right or towards the left, to the | 


| track of the base point. When the track of the centre of 
mass is a straight line the track of the base point ought to 
be a straight line in the same vertical plane. When the 
track of the centre of mass is a circle the track of the 
base point ought to be a parallel circle, whose radius is a 
little greater than that of the track of the centre of mass. 
The difference between those radii will be considered in the 


prevent the base point from deviating from its proper 
track; but a practised rider corrects any deviation which 
may occur with a promptitude depending on his skill. 
This he does by making the fore wheel plane deviate in a 
direction contrary to that of the deviation of the base 
point which is to be corrected. The time required in order 
to correct a given deviation of the base point from the line 
of action of the load, by means of a given angular devia- 
tion of the steering-bar and fore wheel plane, is inversely 
proportional to the speed with which the velocipede is 
running. The angular deviation of the fore wheel plane 
required in order to correct a given deviation of the base 
point in a given time varies inversely as the square of the 
speed. Hence, the well-known facts, that the higher the 
speed the easier it is to keep the balance of the velocipede, 
and that at very low speeds the keeping of the balance 
becomes difficult, or even impossible. The art of managing 
the steering-bar so as to guide the base point in its proper 
track can, of course, be learned by practice alone; but a 
knowledge of the principles on which that art depends may 
still be useful to the learner, by guarding him against 
erroneous practices,and by enabling him to know the causes 
of the success or failure of his early attempts at balancing the 
vehicle. Practised and dexterous riders are able to balance 
the velocipede without the use of the steering-bar: the 
relative positions of the wheels, and consequent form of the 
wheel tracks, being regulated by the action of the feet on 
the cranks, or otherwise. The principles, however, of the 
art of balancing are the same in all cases. 
, (To be continued.) 





STEAMSHIP PERFORMANCE AND ECONOMY IN 
THE ATLANTIC MAIL SERVICE. 


By Watrter C. Beratus, C.E. 


(Continued from page 63). 
Utilisation of Weight in Ship.—Tbe ship’s hull when 
launched, with her cabin fittings and screw shaft, displaced 
1800 tons of water, or 37°6 per cent. of the load displacement 


to breadth of nearly 8°5:1, may appear moderate) was 
arranged, however, to resist the heavy strains thrown 
upon the ship longitudinally during the rough passage, 
very satisfactorily, and no 
heating of screw shaft jour- 
nals occurred in the tunuel 
during the voyage. 
Performance and Duty of 
Machinery.—The performance 
of the enyines is given—asfar Tigjgeai 
as the indicated horse-power [58Se 
isa measure of the perform- 
ance—in diagram No. 1 “ per- 
formance of engines,” obtained, 
as stated above, from a num- 
ber of indicator diagrams 
taken with all the different 
degrees of expansion used dur- 
ing the voyage, viz. cutting 
off the steam at from 35 to 45 
per cent. of the stroke. The £ 
steam distributing gear con- , ae 
sists of a double ported slide-valve and a gridiron 
expansion valve working on a separate face behind 
it, and its effects are such that the maximum 
amount of efficiency is obtained from a given quantity of 
steam, when the port shuts at from 40°7 to 42 per cent. of 
the stroke ; and the minimum effect when the steam is cut 
off at about 40 per cent., as will appear from the diagram. 
The curve ape applies to a pressure of steam + vacuum 
of 40 Ib.; for a higher pressure the coefficients of the indi- 





cator diagrams would be slightly superior to those given 


circle concentric with the two wheel tracks, being described | 


. Keepi velocipede consists i 
of those bodies, it follows that the rider of the velocipede = Soeeay Se Sarees 450. wmenpens cenmte S| 


next article. It is impossible for any rider absolutely to | 


at 20°75ft. draught on even keel. This amount of material | 
( which in a Transatlantic steamer of a proportion of length | 
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ov the horizontal ordinate when the same rate of expansion 
is maintained. The engines are of the common direct- 
acting steam hammer class, having two 72in. cylinders 
without steam jackets, and 4ft. Gin. stroke. A small sur- 
face condenser has been used iu preference to a larger one, 
as it was considered more economical to have an inferior 
vacuum and hot feed-water than to have a few inches 
more vacuum with cold feed-water, besides requiring large 
| power to drive large circulating pumps. There are 3940 
prass tubes of 7ft. length and * inside (in. bare outside) 
diameter, giving a total cooling surface of 5200 square 
feet, or 2°11 square feet per average indicated horse- 
power, which is equal to 1006 per cent. of the total 
grate, and 39 per cent. of the total heating surface 
of the boilers. The temperature of the feed-water 
averaged, for the sixty-three watches of the voyage, 
134 deg. Fah. The “duty” of the engines, in the 
full meaning of that term, could not of course be ascer- 
| tained for want of the actual horse-power, to be ascertained 
| only by dynamometrical experiments. If the estimate 
| of the duty from the indicated horse-power, which, of 
course shows only the utilisation of the steam by the dis- 
| tributing arrangements, is of any value, it may be easily 
determined from the quantity of heat consumed by the 
engine in the form of steam. It will be shown, when 
treating of the performance of the boilers, that the amount 
| of heat produced by the boilers from each pound of coal 
consumed was 9643 calories, which, in a perfect engine, 
would be converted into 9643 x 772 foot-pounds of work. 
Now, taking the indicated horse-power, in want of the 
| actual or dynamometrical horse-power, we get, with a con- 
| sumption of 2-92 lb. of coal per indicated horse-power per 
= = foot-pounds of work for every pound of 
coal consumed. This comes up to 92 per cent. of the work 
due to the heat supplied by the engine for the same amount 
of coal. 

Performance and “ Duty” of Boilers.—There are four 
multitubular fire-tube boilers, two on each side of the ship, 
with the stokehole placed between them. They are each 
24ft. long longitudinally, by 10ft. 7in. deep, and have 
| altogether, twenty-four furnaces, with an aggregate grate 

surface of 516 square feet, or 0°206 square feet per 
| average indicated Lenequecs, There are 13,200 square- 
| feet of aggregate heating surface, or 5°2 square feet of 
| heating surface per average indicated horse-power. The 
| superheating apparatus consists of five larger tubes in the 
| uptake, with an aggregate surface of 560 square feet exposed 
| to the action of the hot gases, and this amount, at the rate 
| of 0°22 square feet per indicated horse-power, or 0 042 
| per cent. of the total heating surface, superheats the 
steam to an extent sufficient to keep its temperature, when 
the full working pressure is used, at about 300 deg. Fah. 
on entering the cylinders. The “duty” of a boiler is 
to take all the heat out of the fuel and deliver it to the 
engines without allowing any losses to take place by blow- 
ing off, radiation, &c. The fuel used in the Westphalia 
was a fair quality of Welsh coal, containing, say, 85°5 per 
cent. of carbon, and capable of evaporating, in an ideal 
boiler which would consume all the smoke and radiate uo 
| heat whatever, about 14 1b. of water at the boiling point of 
| 212 deg. Fah. The latent heat of steam at this temperature, 
| in its saturated state, is 966 calories ; therefore, the amount 
| of heat obtainable from one pound of coal is 966 x 14= 
| 13,524 calories, and the “duty” of a boiler would be the 
| percentage of this amount which it realises from one pound 
|of coal. Tn the Westphalia’s boilers the duty may be 
| ascertained as follows:—The steam pressure, on the 
| average for the whole voyage, was 26°8 Ib. above the atmo- 
sphere, or 41°5]b. above zero. Saturated steam of this 
pressure has a temperature of 269°3 deg. Fah., and weighs 
0°1029 Ib. per cubic foot. If steam is superheated under 
constant pressure its volume expands in proportion to its 
temperature above the point of absolute zero of tempera- 
ture. Taking the latter at 462:28 deg. Fah., the total tem- 
perature of the saturated steam would be 


269°3 
+ 462°28 








hour, 














Total 73158 deg. Fah., 
| and of the superheated steam, 
300° 





+ 462°28 
Total .. 762°28 deg. Fah. 
| Therefore the weight of a cubic foot of saturated steam 
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e352 3.00 3.05 3.10 ——— 
under 41°51b. pressure at 300 deg. Fah. would be 
0°1029 x 731°58 — 0.094 Ib, 
76228 
During the whole voyage the consumption of coal was 
804 tons for 250 hours 2 minutes, or 15,002 minutes, 7.e., 
aa lb. per minute. 
ing each minute of the voyage the boilers performed 
the work of filling each cylinder 2 « 53°4 timés to the ex- 
tent of 42°2 per cent. of its capacity, or both cylinders 
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Ws illustrate in the annexed engraving a loom which contains 
very important improvements, tending to enormously reduce 
frictional resistances and to cheapen the whole structure. Instead 
of the ordinary crank for driving the slay, a peculiar double cam is 
used with a drag link. In the two figures ais the main drivin 
shaft, 6 is the slay, andc is a cam mounted on the shaft a, an 
suitably formed to impart the desired motion to the slay. The 
shaft a revolves at one-half the ordinary speed—that is to say, the 


loom makes two picks during one revolution of the shaft, the cam | the ratchet-wheel is rotated in a suitable direction the straps s, s | 
| will be wound upon the boss or pulley ¢, and the two springs w, w | 
The cam ¢ is formed with a flange d, the | will be simultaneously extended to an equal extent, and thereby | 
| the ropes p, p will be tightened upon the pulleys 0, 0, and the | 


c causing the slay ) to perform two complete strokes during one 
revolution of the cam. 
outer surface of which flange operates upon an anti-friction bowle, 
revolving on a pin fitted in suitable bearings formed in the slay- 
sword f, and the inner surface of the said flange operates upon a 
second anti-friction bowl yg, revolving upon a Pe. fixed to the 
radius or drag link h, the link oscillating to some extent around 
the centre of motion of the bowl eas the cam revolves, in order 
that the bowl y may accommodate itself to the movement of the 
cam. As the cam ¢ revolves the bowlse and gare acted upon 
alternately, and the slay } is cause: to vibrate, moving forwards to 
beat up the weft when the bewl ¢ is acted upon, and backwar Is. to 
admit of the passage of the shuttle when the bow] 1 is acted upo 1, 
the form of cam shown in the drawings being such 2: will impart 
a movement to the slay similar to the movement which would be 
imparted thereto by a crank and connecting-10d acting in the 
ordinary manner. The picking shafts i, i are actuated by tappets 
— upon the shaft a, and acting on the arms /, k of the sikies 
shafts. 

The healds are actuated by the levers /,/1, a vibrating motion 
being imparted to the said levers by means of the eccentrics m, m, 
mounted on the shaft a. It will be seen that as each one of the two 
bowls revolves constantly in the same direction when the loom is 
at work, greater smoothness of action is attained, with less wear 
of the bowls and cam, than when only one bowl is used to each cam. 

The tension of the warp is regulated by the apparatus next to be 
described, The warp beam is fitted at each end with an ordinary 
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drum or pulley 0, 0, upon which the ropes p, p are coiled, one end 
of each rope being attached to a spiral spring r, the other end 
thereof, after being passed partly around the carrier pulley gq, 
which revolves on a stud fixed to the rail, being hooked on or 
| attached to the end of the spiral spring w. The ratchet-wheel w is 
' mounted on a stud fixed to the rail, and is formed with a long boss 

t, to which the ends of the straps s, s are attached, the opposite 
| ends thereof being connected with the spiral springs r, r. When 


| tension of the warp will be increased, a contrary effect being pro- 
duced by rotating the ratchet-wheel in a reverse direction. 

The method of operating with the apparatus may be described 
as follows, viz.:—When a full warp on has been placed in 
position in the loom, and the ropes, springs, and straps connected 
together, the ratchet-wheel is rotated until a suitable amount of 
tension is ph to the warp. and the strain upon the ropes p, p 
is maintained so long as is desirable by the pawl v preventing the 
backward rotation of the ratchet-wheel. At such times during the 
process of weaving as it may be thought desirable to reduce the 
strain upon the ropes p, p, the pawl v is raised out of gear with 
the ceed, and the said wheel is allowed to rotate to some 
extent in a reverse direction, and the pawl is then placed in gear 
with the ratchet-wheel, and the strain upon the ropes as so 
reduced is maintained until it is thought advisable to effect a 

| further reduction in the strain. 
| In order to test this loom a competitive trial was conducted be- 
| tween it and an ordinary loom by the same maker, and as far as 
possible off the same patterns, under the direction of Mr. Dutton, 
| C.E., of Smithy Door, Manchester, with the following results. 
| We may state that we saw the loom at work, and all the arrange- 
| ments for the tests, which were quite satisfactory. The reed space 
is 45in. in both cases. During the tests both looms were making 
| 40in. cloth from No. 28’s warp. The dynamometer employed was 
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constructed, and consists of a heavy fly-wheel, the shaft 
revolves on anti-friction rollers, and is fitted with a 


opel 
oO which 
differential motion, that is to say, with four mitre wheels 
together. The loose wheel is fitted with a strap pulley 10jin. in 
diameter, and theintermediate wheels are mounted in apulley 13}in. 
in diameter, from the circumference of which the scale pan is 
suspended. The following table gives the results of the series of 
tests:— 
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1 |July 26] 182| 2589 | 2407] 70 | — — | Patent. 
2 | ,, 26| 176| 953-27 | 4656 | 82 me — | Ordinary. 
3 | 5, 28| 176| 253°27/ 2355 | 62 ae — | Patent. 
4 | 3. 28| 176| 253°27| 471 87 es — | Ordinary. 
5 | 3) 29/ 176| 253-27} 235 58} | -24456| — | Patent. 
6 | ;, 29| 176| 253°27| 471 80g} — — | Ordin 
7 ‘Aug. 2) 174| 2504 | 2328] 58$ | -24179| 25°5 | Patent, 
8 |, 2, 178| 25327] 471 754 | 32487| — | Ordinary 
9 | 3! 230] 255 471 | 1293} | -56383| — | Patent. 








REMARKS. 

Test No. 1.—The pulley driving loom rubbed against the framing of 
dynamometer ; loom had to be shifted. 

No. 4.—Loom not working satisfactorily ; defect afterwards rectified. 

No. 8.—A competent and ind dent overlooker called in, and ordered 
to make the loom run as lightly as he possibly could. This man, r 
two hours’ working, said he could do nothing more to the loom. All the 
bearings were raised, and every endeavour made to make the loom take 
less power. Tests Nos. 7 and 8 may, therefore, be taken as being as fair 
as could be obtained. 

No. 9.— Owing to the straps pew J 
during this test. The number of picks, 
have been over 240. As the ordinary loom could not be run at this speed 
on corresponding test could be obtained therefrom. 





too narrow there was much sili, 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT MANCHESTER. 


We have already published three extended notices of the 
exhibits of the Royal Agricultural Society at Manchester, and 
the fact that a fourth is necessary to complete our 
description of the more interesting exhibits is 
excellent evidence of their number and importance. 
Whether when we have said all we intend to say 
—and this article must be the last of the series— 
we shall leave something unsaid which ought to 
have been said, we confess we shall not pretend 
to decide. Of one thing our readers may feel 
certain, however, and that is that we have passed 
over very few exhibits possessing either novelty or 
merit. We propose now to describe, just as they 
come, such exhibits of importance or novelty as 
we discovered in a walk specially devoted to 
searching them out, and also to describe certain 
machines, implements, &c., which were omitted 
in preceding papers. 

We cannot do better than begin in the centre of 
the show-yard, at Messrs. J. Bailey and Co.’s stand, 
which we illustrate in the annexed engraving 
from a photograph. Our able contemporary, the 
Ilustrated,London News, gave a clever sketch last 
week of the visit of the Prince and Princess of 
Wales to the show-yard, selecting the moment 
when they passed Messrs. Bailey’s stand. Just 
then Mr. Roberts’ centrifugal hammer, already 
described, started to ring out a welcome from the 
big bell; the effect was lugubrious; but then cen- 
trifugal hammers have only one pace in the first 
place, and in the second, it is very difficult to get 
a merry peal out of one bell, and that a big one. 
Messrs. Bailey’s stand was tastefully arranged, and 
most of the objects exhibited possessed interest. 
We shall probably illustrate some of them at 
another time. 

We have already noticed one set of sawing 
machinery. Another located not far from Messrs. 
J. Bailey and Co.’s stand deserves more than the 
passing notice we must now give it. It was the 
stand of Messrs. Thos. Robinson and Co., of Roch- 
dale. Their exhibits included a circular saw bench, 
8ft. long, 3ft. wide, self-acting, with rope feed for 
cutting deals into boards and scantling at the 
rate of from 15ft. to 60ft. per minute; a wood- 
moulding machine, for cutting mouldings of any 
size up to 3in. thick and Qin. wide, at the rate of 
10ft. to 30ft. per minute, which cuts all four sides 
of the mould at one operation; a spoke-shaping ma- 
chine, for shaping wood into wheel spokes, hammer 
shafts, &c., by employing double headstocks, one 
pattern and the other the wood to be shaped; a 


bench, 6ft. long, 2ft. 6in. wide, the whole of the framework being 
in one casting, with truly-planed top, strong spindle, fence, &c., 
capable of carrying a 36in. saw; a third circular saw bench, 4ft. 
long, 2ft. wide, capable of carrying a 24in. saw; also a circular 
saw bench, 5ft. long, 2ft. 6in. wide, specially arranged for sawing, 





having the | tongueing, grooving, rebating, boring, and cross-cutting; a general 
eircular saw- | joiner, capable of sawing, tongueing, grooving, moulding, 


mortising, tenoning, squaring-up, rebating, chamfering, wedge 
cutting, boring, cutting housings, &c.; and, lastly, a dovetailing 
machine, by Armstrong, already illustrated in our pages, im- 
proved and manufactured by the exhibitors. There was not a 
second-rate machine in the stand; they were all driven by one of 
Marshall’s admirable 12-horse double cylinder por- 
table engines, with a pair of 84in. cylinders. 

The next stand, that of Messrs. C. Powis and 
Co., Cyclops Works, Millwall, contained a very 
fine show of wood-working machine tools. Among 
these we particularly noticed two new machines, 
one a trying-up and planing machine, with 
variable feed motion, made expressly for planing 
and trying-up scantlings of hard or soft wood, 
warped or twisted. It will plane wood up to 21in. 
wide by 12in. deep and 12ft. long. The cutter 
block and spindle are forged out of the same piece 
of iron. The other is a new “General” or “ Uni- 
versal Joiner,” with self-acting feed for moulding, 
planing, &c., which will take in a 2ft. saw, and can 
therefore be used as an ordinary saw bench as 
well as for planing, moulding, edging, tongueing, 
grooving, thicknessing, chamfering, mitreing, bead- 
ing, squaring up, cross-cutting, mortising, tenon- 
ing, boring, &c. All the work was excellent of 
its kind. 


Not far off was the stand of Messrs. Powis, 
James, and Co., Victoria Works, Lambeth. They 
exhibited a far greater number of machine tools 
than we can find time to particularise. We spe- 
cially noticed a new patent compound angleing 
cutter-moulding and planing machine. This is a 
machine which appears to be capable of producing 
mouldings of a different and superior c 
to those hitherto worked by steam power. It will 
not'‘only cut all four sides at one time on mouldings 
of the most artistic designs, but will undercut, at 
various angles, both single and compound. It will 
work hand-railings of light and elegant design, 
cappings, cornice moulds, lagging for steam-engine 
cylinders and boilers, &c., effecting a great saving 
in cost, as the work is perfectly done on all four 
sides by once passing through the machine. In 
addition to this special feature the feed motion is 
so arranged that the rate of feed can be 
while the machine is in motion, and can be regu- 
lated by inches to suit the nature of the wood, 
being worked, instead of, as in the old system, 
varying the feed by 4ft. or 5ft. at a time. The 
whole of the cutters working outside the framing 
of the machine gives easy access to the work-man 
for changing and sharpeningthem. Excellent finish 
is secured in planing skirtings, floor-boards, &., by 
means of a knife fixed in the bed of the machine, securing the 
advantages proper to the ordinary floor-board machine. We also 
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noticed a neat band saw, in which the upper pulley is carried 
on a carriage spring to adjust the tension and prevent breakage. 
Right across at the other side of the yard was the stand of 
Messrs. Worssam and Co., the smallest of the kind in the yard, 
but hardly the less worthy of notice. Messrs. Worssam show an 
improved 42in. self-acting circular saw bench, adapted for cutting 
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logs, planks, deals, &c., and is provided with Worssam’s improved | 
self-acting rope feed motion for advancing the timber to the saw; | 
a patent general joiner, combining six distinct machines, viz., saw 

bench, tenoning, moulding and planing, mortising and boring, and | 
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RILEY’S TUBE PLATE PROTECTOR. 


curvilinear machine. Tenons are cut at one operation; it will 
mould and plane stuff up to 9in. by 3in.; all the operations can 

carried on separately or simultaneously, as desired. An im- 
proved saw sharpening machine was‘ exhibited; the object of 





RILEY’S THRASHING MACHINE FRAME. 


which is to reduce as much as possible the cost of saw sharpen- 
ing; the file is dispensed with, and a disc of consolidated emery 
employed; and a hand mortising machine was shown, which 
will work chisels up to jin. wide. 

The circular saw bench we illustrate in the annexed engraving 
It will be seen that in its general arrangement it much resembles 
that of Messrs. Allan Ransome, and Co., already described in 











HAYWOOD’S “DERBY” GARDEN CHAIR. 


our pages last week. The principal difference is that one firm 

— gut band for driving the feed motion while the other uses 
a belt. 

Taking our leave of wood-working machines, we turn to 

i ines, which were pretty equally distributed all 

over the show ground. We found in every case great perfection 

of ip, but few or no novelties ; one is the use of flat 

wire rope as a for shoes, adopted by Messrs. Ransomes, 

Sims, and Head, of Ipswich. The other, far more radical in cha- 





racter, is Riley’s patent iron frame, shown by Messrs. Robey. | thrashing machines might be considerably reduced. We shall 

The cost of the frame complete is but £10. We illustrate above | probably explain what this is in an early impression. 

the iron skeleton body of a combined machine. We were very | Before taking leave of Mr. Riley we must call attention to his 

favourably impressed with this machine, and we commend it to | fire-box protectors, which are favourably spoken of by those 
| the attention of agricultural engineers. It is apparently just the | who have tried them. We all know that tube plates in portable 
| thing for export, it is, of course, not affected by heat. | engines give a good deal of trouble by leaking and cracking, due 





RANSOMES, SIMS, AND HEAD’S PRIZE HORSE RAKE. 


It is very desirable that the Agricultural Society should carry | in a great measure to the impingement of flame directly on them 
out a series of experiments on the amount of power expended in | in obedience to the draught. Mr. Riley stops all this by inter- 
driving such machines empty. There is a little secret con- | posing a heavy cast iron perforated plate between the tube plat: 
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WORSSAM’S SAW BENCH. ~ 


nected with a physical law which no agricultural engineer | and the fire, and secured in contact with the former. We give a 
appears to have discovered as yet, by which the resistance of| sketch of this plate which will make the arrangement quite 
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BELGIAN RAILWAY IRON. — (Fron pur Correspondent.)—In the 


















































































































































WV aa | : “eh r } a} ; 9 vate] P, _ 
machinery. The flue i i | 1g3 and J Ada umson’ | reby obtaining a pressure pro- | ¢ : ay e 
: at eae ; ie Sees : ; - . oe I first four months of this year rails were exported from Belgium as 
patent join If this be not the perfection of | boiler portionate to the the feed. The greater the feed tin ee Te tones Semnsk ; Zoliverein, 
perfection 1s not known in tract nd ye ‘ r pressure 1s exercised upon it by the c 313 tons ; Low Countries, 1118 tons; F 102 tons ; Ite aly, 
little greater than or ¢ ! 0 I t e spiral s} a I" ‘ % cut 7486 tons ; $ Spain, 21 tons; T y, 7878 t ited 
and mate sult yf t stop moti y I diat 2530 tons ; Rio de la Plata, 22: 1 at 
the prope 1d expel attendant, and ? ed by ni tons ; total, 25, 01 tons. 
) . } Willi } la ulf-ci » 1) . nis a } 22 ’ hle r Por s 
Close AEESO Vas buy " son TounC a Halt-circh . ac i 1s Inpie 1G 18 possrole THE Stame END Wor LINCOLN i worth notice that 
} ? } 4 + +] . 1 > r 1 
Brother I | > n een r ) » be, and th 10 of j ig out O r. Another | during the month of May srs. Clayto huttleworth fitted 
years in the manufact , : water- l, or turbine, novelty in th ine i of an tle lL web at the | out and sold no fewer than wine rd tl 
invented , > Jam ‘homson, C.E., and during this | ym of the wooden , Which regularly si the hay o1 peng tacciggg ogee 8, sales in Ju 
: : : ] > This is roing i) 
time it n x vi 1 ) ) 1 in l re. This is going L Do ’ 
variety of ) es , ) 1 1 ) 1 ( } { w may erha be thor t there is a gree at deal in goouw rkmansiip, a 
as a means of applyin i g il onised lition and tion } r n wugmen DII isto 1 Soeuth V \ 
by those who |] d cil 1 1 requisit »« t ist ted) 1 t I 
features of the J V icult ul HOCI ( Vv wert tinto Zin. cl fey vo t t 
saying tha & co l ) ith \ 1] t - < tess po end a dit ‘ z 
tf . ' mded ‘ . i 3 1 bvt lvn me whilst An th r t epreci fun 
Whi Y 1\ L In iil L i a iometer, iil A i - b k fe 7 ‘ é _s 
case closed ! ; by s i t xtraorainary teat of cuttin ny 4 
> s tie ad ClATIL f I it ! COS 
ference four ¢ : V ( . V i L ° Lait ita forty-nine ( ir ) hi ‘ . y pay 
OF ORE Te ae ; : idend of 10 rel ; 12s. Bd I 
acts against the y ; gen ; 8 dp : - and H ul te r lto i c i 
at a velocii { mad th i i 4 \ se-! . 1 We illustrate. | sh : : . 
. . } 4? 4 ‘ 4 PBT Ee PO OF , , vil y > 
having expen i ) e centre. » merits { the first tin e Man : ‘ “ ‘ 
. hi * 1 1 tha’ 4 . } n ] a cry LiL vv A i } ac 0 t 
of this for no Bas ly wu 2 wu LOVELUY. ener ees Sir Cc. S. P: unter ul inbridge and 
mony ) | ore ‘¥ ! UJ 1 i i2@ nex t V vA : fourtee n pie 10 the , € d rifles and 
] i yy 
doubts on the sub c wh wh ln tl ug 5 ) ; ! three men using ; the Sop ch-loader. The t 
as one of tit , i ; = " rach oy = Gf UFack » D, f ! vere similar to those used f f but only half the us 
have in hand drawi \ le W ) rol wr ¢ ie rak 4 Which the} size. Distanc ) minutes. Each party to 
“ 1 , 1 . £3] infield 
la rKS ; u V t nL A, { : I fire ; s iollows :—Lnhield 
t At M \ { it t Rifl Ld 1 f five me 
vlon. ait webheal t » Wi t V Wil “ : 3 = “ 
turbine of 8h t. Stex tarbine |om ait aem of the bracket at C. thin 94 points; 3rd squad of five men Soper 
(worl ing model daa ] ' +} thi es ei ] ] . y « breech-loader : n i > der- 
king I : tal 1 ‘ 5 I ant I i i av "he ech- 
wheel ; a whirlpo t " 3 " l by) going tov far, while the poin re r below the ( he = } . wa bog 
A eng ; : : ; ; | loader, th e i vt two men with the 
“of ess ( vater ; racket } vented from r » at work. ‘ i- + i ft 
I rors ? } = ; ; ‘ ; nS = x -” . breech-loa re than the fifteen men with the 
minute, &c. & ' bra im Ll with boss« Enfield. vi d ei shots the first 
The Union Eng i y ‘ iel » them, at k, to v © minute it third, mal 
patent turbine wat ' | or three nt b hed by j Lea of the $s a total of ee 1 \ Serge 
of great dimensions, ich l Ll attention. work in segments N, thus regul mn ving score re hot was g 
In port ible engin the b shibi 1 wer i ) i 1 »cround. A ver" imp! li und he squad oppc 
tansome, Marshall, Clayton L Shuttl h, Robey, R m > to ive it to t ces.—The obituary of the Zimes of 
and Proctor, G ‘Ux The | ied leman ! " | ‘ r. Joseph Leete Jukes, M.A., 
still anne vo yee n pre closely ; and it i ! se } his no y 8 Greouog) fireman, and 
* i 1 d ul College of 5 e. Professor 
impossi ral vv ud Pp titn I l “a8 ~ 4011 re 
excellent. I \ lr iy | \ t 1@ ere rage tee 
on , ony : , } ae 1 . : , , umumar 01 Wol tu l King 
illustrated. he ot engines they dl were w 1 a win turned the front chool RE ea te : ays to St 
to keep up the reput ‘ I na ured In its pil 4 An C i \ gree in 1536, 
To render their thrash complete, M Garre ean thus be readily cen ¢ ! while the rp year in w Second Wrar ra In 183! 
have lately commenced the manufacture of Hayes’ patent vy} comes on the rod instea on the clip. A seat is sometimes | he was aj sciated - of the colony of ictend- 
elevators, adding their own iin yvements in var it 5 vine dded to the rake, worked by a lever extending in the direec- | lane l, pte senate ys Engla Li 40, Ind lary, 1842, he was 
macl n now be m 1 1 thrashing | tion of G I The leverage is very light and the rake effective. appointed by the Admiralty ni ilist sty s ship Fly, 
machine, and deliv to the si ke 1 angle with In a recent impression we promised to publish drawings of | which was then about to proceed on a ‘and ex] ploring 
J " ° eae 4 } h , 1; » th 
the utmost simpli i n | oI red instan- | Messrs. Davey a steam corn ea which | Voyage to the sho ming i under the com- 
“ é Bes ‘ a -s » Pa, Man . RN. In Senter » 1224 an en 
taneously, They have al i ive and simple arrange- | obtained the highe t ester that the judg iad the mand of Cs pe - Dlackwoo ae of the ay Sere he was 
ment by which tl ! i loyed in mak hay | power to award medal. We now ft iat that | SPEMBLCt vo a poss On cho xe et & loadin nited King- 
7 : : ; P 1 ip . hI 7 " dom under the late Sir H. D. 1 he Director-General. 
ricks or corn stacks at t time. . Marshal port- | promi ble mach in the sTaVINg | 1, November, 1850, he wa disentor 
i 4 © q smber, Loo0U, ne was Lirect 
able engine, 7 Maar cbbede : — , 4 2 1 |_| of that branch of the surve nt of scientific 
illustrate in 1 is therefure unne ) the corn is fed to the chamber B, which  jectureships in the Muset ler Sir Robert 
speak of them n C, and is surrounded by the | Kane, M.D., in 1854, he ve s also appointed Lec urer on Geology 
Among the siniler n ; we noticed was machi or h i Iso surrounded by the | to that institution. He has published geologic: 
for stitching | in nd fhe machi bein er. Steam from t boiler, works, among which may be “. ntioned tch of the Physi 
with wi 1 i , sti it throuch ¢ i cine, is admitted to the revolving steam Structure of Austr: ia, We r Physical l “Student s 
and bends i 1 in the annexed sk pip ich is fixed passes through Manual of Geolo “* Geolog ths Coal-field,” 
: revoly cham C, and thence, atter 8 well as numerous papers on ] ject the journals 
_ t 4 : of the geological societies and in periodicals. He was a Fellow of 
. 4 | oft ti ) st Li-jac ted > } } . iet 
a j } eer . the Royal and other learned societi 
f i pipe G ted through the pipe H. . 
t i} R VMotion to th » by a driving band on a DEATH OF Mr. ROEBLING, C.E.—The th is announced of the 
Lo A wd AX 4733 le, which « y a strap motion the shaft eminent Ameri: im engin 5 John A. Roebl ich took place 
the opposite end gearing into the spur on the id of July. W hile —— th ‘tl re Be : Rin aged in _— 
a ve *, } , : some measurements connected with the E: V r 5 
nate seams are revel rood. fessrs wheel M. whic ed on to the hollow spindle of the revolving some meast rements co ne ted iti the viver bridge, on the 
© | 28th of June, a boat at Fulton Ferry caught and severely bruised 





Hepburn showed nuin g on the outside a number of perforated 
They also exhibited a 


super rto any othel 


le in this way. | steam chamb 


: one of his feet. The immediate result of this accident was the 
which , 


tators, forming a screw of 30ft. pitch, which keeps the material amputation of his toes. A seriousillness d. which led finally 
tly com- | to be operated upon in constant motion, so that as each particle | ¢g his death. Mr. Roebling was born in 18 in the city of Muhl- 
i _ « ale aase = o _ . - 



































mend it to the atte se who want led slightly forward it comes repeated contact with | hausen, Prus: He graduated at the Royal Polytechnic School 
a thoro rd tic, and pos- , > | at Berlin, receiving the de of civi eer; this obli ged him 
sessing gor te curl of cold air through the small per- | to remain tl ‘ i ice o st of the time 

Messrs. C. D. Hitchcock, of Sout ynuter ¢ E, circulating round and coming | being s ‘ 
Edmunds, had a selection of v in in contac stean 1 cylinder E, thereby being | He o ained his ns r 
Messrs. Hayward, Tyler, and Co., v heated ; 1en drawn into the fan case through tl pipe | on the slack-water navigation of the , & tributary of 
v * | the Ohio; this was followed un engi the Sandy and 





site direction 





to conn 


r complete: 


in an opp 





P, and driven through 
to that in which the corn is 
moistur » throug h the opening: 


we have alrea ty notl 

Messrs. Handley had disp! 
But the most interesting stand in the 
that of Me : 
fine show of millstones, showed Gk 


ers of ' Lake Erie 
m lack of means 





Beaver Canal, a work in‘ende: 
with the Ohio River, but nev 





thereby ( lispelling the 








. and from the opposing influence of tue rising era of railways. His 
We have a already spoke n hi whly of this machine, we have now | Jast employment on works of this kind was on the Upper riley ghany 








only to ad a th ut it appears to be the most efficient machine of | River, where he located a feeder for the Pennsylvania State Canal. 
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EXPRESS ENGINE, 


GREAT 


CENTRAL OF BELGIUM RAILWAY. 


MANUFACTURED BY THE SOCIETE DE ST. LEONARD, LIEGE, M. VAESSEN, ENGINEER-IN-CHIEF. 
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WE illustrate above an express engine manufactured by the | diameter, with a stroke of 23°622in. The driving and trailing We. propose to publish drawings of ’several other locomotives by 
Société de St. Leonard, Liége. The cylinders are 17°323in. in | wheels are 6ft. 10in. in diameter, and the leading wheels 3°11‘5in. 


the same company, and shall reserve minute description. 








BEVIS’S FEATHERING SCREW. 
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WE give above an engraving of Mr. R. R. Bevis’s new patent 
feathering screw, as introduced by Messrs. Laird Brothers in the 
Kathleen yacht, constructed for the Marquis of Downshire. It 
has long been thought that an efficient means of altering the pitch 


or feathering the blades of a screw in a fore and aft direction 
would be a great advantage for screw steamers, rendering them 
less dependent on their steam power by making them faster and 
more handy under sail, as a screw of the ordinary kind, whether 





fixed or revolving, is a heavy drag against speed and handiness 
for sailing, and a lifting screw is somewhat complicated and costly. 
Mr. R. R. Bevis, managing engineer to the firm of Messrs. Laird 
Brothers, of Birkenhead, has patented the arrang t for effect- 
ing this object, of which we now give an illustration... It is free 
from many of the objections me el been made to feathering 
screws previously tried. The gear for feathering the blades is 
well protected, being worked in the screw-shaft tunnel by a sliding 
rod passing through the centre of the shaft, and the levers that 
move the blades are enclosed within the boss of the screw propeller. 
This system will be admirably adapted for ships of war or sailing 
ships with auxiliary power, where it is as important to have a 
good result under sail alone as under steam ; and we fully expect 
that it will soon be applied to vessels of this class, 

The result of its 2 a pn to the Kathleen has been most 
satisfactory, as it was found on the trial trip that the blades of the 
screw were readily varied in pitch or feathered into a fore and aft 
line, and when so feathered the advantage in _—_ and handiness 
under sail was very marked. This has been fully borne out 4 the 
trials made on the voyage to the Mediterranean, during which, 
when the wind was favourable, the blades of the screw were 
feathered and sail made, and on the wind falling light the blades 
were set at a suitable pitch and steam put on. The engineer 
reports the gear for feathering to work easily and without trouble, 
and that he can feather the blades in two or three minutes from 
the time of stopping the engines. 

The Kathleen flies the burgee of the mt Yacht Squadron, and 
is of the following dimensions:—Length between perpendiculars, 
140ft.; width, 22ft.; tonnage, 326 tons. She is fitted with a pair 
of inverted-cylinder surface condensing engines of 60-horse power, 
and has capacity for about seventy tons of coal in her bunkers, and 
burns about five tons a day, at a speed of nine knots. Messrs. 
Laird are now fitting two pairs of 150-horse power engines with 
screws on this system. 

ae shows the boss of a screw with one blade and the levers 
by which the blades are moved. Fig. 2 shows the hollow stern 
shaft, with sliding rod and cross-bar and nut on the shaft, by 
which the sliding rod is moved from inside the ship, and the mode 
of attaching the same by links to the levers within the boss to the 
shanks of the blades. Figs. 3 and 4 show the elevation and plan 
of this apparatus as applied to the yacht Kathleen. The plain 
lines show the blades feathered into a fore and aft position for sail- 
ing, and the dotted lines as they would be when set to a pitch of 
steaming. 








SoutH KENSINGTON MusEUM.—Visitors during the week ending 
July 31st, 1869 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.; Museum, 11,974; Meyrick and other galleries, 
2725. On Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till6 p.m.; Museum, 1967; Meyrick and other galleries, 
188; total, 16,854, Average of corresponding week in former 
years, 12,298. Total from the opening of the Museum, 8,658,221. 

ILLUMINATING GAS FROM MINERAL O1L.—A novel process in 
gas-making has been patented by Mr. George Flintoff, gas engineer, 
which seems capable of producing the important result of makin 
gas consumers independent of gas companies. The paten 

rocess applies to a machine which, without the application of 

eat, produces inflammable of « fair degree of illuminating 
power. The rationale of the manufacture is very simple—a 
cylinder fixed within another of larger size is charged with rock oil. 
Provision is made for the oil to trickle from the reservoir to the 
bottom of the space between the outer skin of the machine and the 
cylinder. The bottom of this space is filled with sheep’s wool, 
which absorbs the oil as discharged. When gas is drawn off from 
the machine, a piece of clockwork apparatus on the top of the 
machine is put in motion, and pumps in the atmospheric air pro- 
portionately to the consumption or discharge of gas. The mixture 
of atmospheric air and oil vapour constitutes the inflammable gas. 
The machine is self-acting and rr oo, in several respects; 
at a certain point the disc! of oil from the inner cylinder is 
stopped, and the admission of atmospheric air is regulated by the 
discharge of gas from the service pipe. Any number of burners 
may be supplied from the machine in the same way as from an 
ordinary meter, and the pressure regulated at the “‘ main,” that is, 
the pw Sema ipe from the machine, and at each burner, in the 
usual way. e cae is portable, and can be shifted from 
place to place in a dwe -house or other building. The cost of 
gas thus produced is stated to be 2s, 6d. per 1000 cubic feet, but 

‘or that we cannot vouch, | 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.Puons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz Atoover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number of THe ENGINEER is issued No. 
XXIII. of our Portfolio of Working Drawings. Each number 
as issued by the Publisher will contain the Supplement, and Sub- 
scribers are requested to notify the fact at our office should they not 
receive it. 











There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
bined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

N. J. R. N.—The pipe answers as a water heater. 

Cran Avpin (Caleutta).—There is nothing very novel in your valve, and 
india-rubber would not answer in practice. 

A YounG Enorneer.—The best French paper to advertise in is the Journal 
des Travaux Publics, 13, Ruede la Grange-Batelier, Paris. Advertise- 
ments about one franc per line. 

Ros Roy.—Are you not tired of the Channel tunnel, and the Channel bridge, 
and the Channel ferry? Weare. Do please turn your attention to some- 
thing else, and leave a wretched editor in peace. 

> a w-in-Furness.)— You will find Mr. Bourne’s works more useful 
than the other you name, which is very abstruse. We thank you for the 
good opinion you ecpress of THE ENGINEER, and we shall do our best to 
continue to deserve it. 

THe CHANNEL TUNNEL.— We have received a letter from Mr. Sankey, which 
we decline to publish, among other reasons, because it refers principally to 
a scheme for“ financing” the proposed tunnel, and with “ financing” Tue 
ENGINEER has nothing whatever to do. 








THE PRESERVATION OF MEAT. 
(To the Editor of The Engineer.) 

S1r,—In your ‘‘ Notes and Memoranda” of last week you credit me 
with having devised a new process for the preservation of meat. Allow 
me, by way of correction, to state that this process is patented by me 
simply as the agent of the inventor, Dr. Sim, of Charleston, U.S., as will 
be seen by reference to the specification. JOHN MILLWARD. 
Carron Chambers, 27, Paradise-street, Birmingham, 

July 28th, 1869, : 





WALKER’S CUT-OFF VALVES. 
(To the Editor of Tne Engineer.) 

Sm,—“‘ Mechanic ” shall have every information respecting my valve gear 
if he will forward his name and address to 4, St. Ann’s-square, Manchester. 
In the meantime I would refer him to Messrs. Bamber, of Bolton; 
Makin and Son, of Miles Platting; Turner’s, of Staleybridge, &c. &c. 

W. WALKER. 





SHELMERDINE, WALKER, AND HOLT’S EXPANSION GEAR. 
(To the Editor of The Engineer.) 

Srr,—Your first number of the present year contained an illustration 
and description of Shelmerdine, Walker, and Holt’s expansion gear. The 
patentees will confer a favour upon me if they would kindly inform 
where, and how many of these vulve gears may be seen in successful 
operation. INQUISITIVE. 

Hulme, August 2nd, 1869. 





Tur ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yarly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 








DEATH. 


On the 9th of May, at Toowoomfa, Queensland, Lucy, wife of GeorcE 
Woopnovse, Esq., C.E., in her 30th year. 
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GOVERNMENT BOILER INSPECTION. 


THE users of steam power are at length threatened with 
one of the greatest evils Which could befal them—compul- 
sory Government boiler inspection. Mr. Sheridan, Mr. 
Vickers, and Mr. Brady have introduced a bill into the 
House of Commons which if it becomes law, will be fol- 
lowed up by a never-ending series of domiciliary visits from 
Government boiler inspectors, that can we fail to be 
found eminently annoying however courteously the inspec- 
tors may discharge their duties. For the fact that such a 
bill has been favourably received by the House of Com- 
mons, steam users have but themselves to thank. The 
slaughter of her Majesty’s subjects by explosions has be- 
come a little ing; and men who do not use steam 
power begin to think that it is about time that the effects 
of a little wholesome legislation were tried as a preventive 
A the failure of a boilers at inconvenient moments, 

e quite agree with these gentlemen up to a certain point, 
but ran cannot think that the bill crowded ang on 
Wednesday night, is in any sense the best measure of the 
kind that could be introduced. We reprint the bill in another 
page; and avery little consideration of its provisions will show 
that it is excessively crude. The framers of the bill propose 
to bestow on the Board of Trade the power of issuing rules 


and orders by which a complete and effective system of oe 
tering, i ing, testing, and ascertaining the safety o 

steam boilers in Great Britain and Ireland may be carried 
into effect ; but nothing whatever is said as tothe nature 
of the system to be enforced. The bill will, as it stands, 





simply hand over the steam users of the kingdom to the 
Board of Trade to deal with them as in its tender mercy 
t may see fit, and in this Oe if no other, the bill is 
to the least degree objectionable. We have no wish to say 
anything unkind of the Board of Trade, nor shall we now 
attempt to settle whether it has always been wise in its 
enactments. But we cannot avoid pointing out that 
the few gentlemen who constitute the Board know 
nothing necessarily of steam boilers; and that neither 
they nor their officials ss any special qualifica- 
tions for selecting steam-boiler inspectors, yet on the 
efficiency of the inspectors the success of the measure 
must ultimately depend. Whatever may be thought 
by outsiders on this subject, it is well known by tech- 
nical men that a really good boiler inspector requires 
a somewhat rare combination of qualities; and we are 
disposed to think that the principle of natural selection 
aioe tends to drive such men away from Government 
berths. In any case the Board of Trade will have no 
easy task.to perform if it contemplates the preparation 
of a set of rules and bye-laws which will satisfy everybody. 
If a bill resembling in character that proposed by Mr. 
Sheridan ever becomes law, it must include provisions 
which Mr. Sheridan does not contemplate; provisions, we 
may add, which will probably result from the examination 
of competent witnesses before a committee of inquiry. 
We are far from wishing it to be understood that we are 
opposed absolutely to Government interference with the 
users of steam power; on the contrary, we have often 
advocated judicious legislation; and our quarrel—if quarrel 
it be—with Mr. Sheridan and his friends, is not based 
on the fact that he wishes to legislate about boilers, but 
that he does not wish to legislate, or know how to legislate, 
in the right way. His bill will practically punish the 
innocent with the guilty; and this is a pity, because the 
number of steam users guiltless of offence in the matter 
of explosions is very large indeed. Why should those 
who have already taken every precaution which science 
and experience can dictate be handed over to the tender 
mercies of men, of limited experience in the inspection 
of boilers, and without bowels of compassion for 
those who are compelled by the exigencies of their 
business to use forms of boiler quite safe, indeed, 
under proper control, but certain to be regarded as 
eminently dangerous by a Government inspector, who 
cares nothing for the manufacturer's pocket. How many 
furnace boilers will the Board of Trade pass, we wonder ! 
Not 10 per cent., possibly, of those in use; and yet it is 
well known that no boilers are safer, if they are properly 
inspected and looked after. On the other hand, if we turn 
to the guilty, we find that they are guilty indeed. But is 
it quite certain that the Board of Trade can reach them 
and punish them? Will its inspectors possess ang peculiar 
skill in finding out “ dodges,” or will any mene stimulus 
be held out to them to induce them to seek out and find 
every weak spot in a manufacturer’s or colliery owner's 
boilers, or in his honesty as regards his statements concern- 
ing their condition, and the way in which they are worked ! 
We think not, and for this among other reasons ; we hold 
that legislation, although not only desirable but indis- 
pensable, should take quite another direction from that con- 
templated by Mr. Sheridan. What direction this is, we 
may indicate in a few words. 

It is perfectly well known now that there is nothing 
mysterious in the cause of a boiler explosion. New and 
strong boilers, with efficient fittings, never burst; and it is 
only necessary to see that boilers do not depart far from the 
original conditions of strength, and that the fittings 
are efficient, in order to secure perfect immunity 
from explosions. This is the work it is proposed by 
the bill under consideration that the Board of Trade 
should perform. We, on the other hand, hold that 
it anil be performed, firstly, by those who know most 
about the subject; secondly, by those who have nothing 
else to do; and lastly by those who have, what the Board 
of Trade cannot have, a special interest in doing it well. 
The bill should compel the registration, examination, and 
insurance of every boiler in use by some recognised com- 
pany, association, or society. If not so registered, insured, 
and examined, then the registration to be effected in Go- 
vernment books, and the examinations to be effected by a 
Government inspector. We have no desire to advocate 
any special boiler insurance company, nor shall we even 
name one here ; but it is quite certain that more than one 
boiler association, society, or company exists which might 
very fairly be recognised by the Government, and which 
would beyond all question discharge the required duties 
in the light of existing experience now far better than the 
Board of Trade can hope to do for years to come. It will 
be urged, of course, that the recognition of any such society 
by the Government would be very exceptional, and that if 
Government compels boiler owners to insure, it should also 
take care that the guarantee was good. All this is quite 
true; but all legislation about steam boilers must be more 
or less exceptional, and there is no special difficulty involved 
in legislatingas we suggest. Mr. Tidd Pratt already deals not 
unsu ully with a very large number of benefitsocieties, 
which are so far recognised by the Government ; why should 
not the Governmentinspectthe steam boiler societies instead 
of the steam boilers? Inspection of boilers alone will not 
do, but when once a boiler is insured, the strongest ible 
stimulus is held out to the insuring society to see that the 
conditions essential to safety are sec Mr. Sheridan 
and his friends may rest content that in the principle of a 
system of boiler assurance by private companies recogni 
by law, lies the true secret of preventing boiler explosions. 
To such a scheme many objections may be brought, but it 
will possess this advantage, that whereas every man’s hand 
will be against the present bill or anything like it, 
the greater number of steam users throughout the king- 
dom will be in favour of the scheme we have sketched. 
That such legislation will be slightly abnormal we admit, 
jase] “4 f.. _ e worse for this wy not wise men 
an ilful lawgivers always e greatest good 
for the greatest number po we believe that this end 





can only as regards boiler inspection, by leaving 
a great deal to the owner, still more to the promptings 


of self-interest on the part of a wealthy boiler insurance 
association, or company, or society, and just a little to com- 
pulsory legislation of the strongest kind. 





THE METROPOLITAN DRAINAGE OUTFALLS AND THE 

THAMES, , 
Ir may be fairly said that the Metropolitan Board could no 
have carried the immense volume of London sewage toales 
distance than the vicinity of Barking Creek. The engineer 
to the board did not even go so far as to fix his outfall a 
little below that inlet, but, on the contrary, took a point 
situated above the creek. Had a site been proposed any 
nearer to the metropolis, it would have been so close to 
Woolwich that the project could never have been sanc- 
tioned. The northern sewage, estimated according to popu- 
lation, is at least double the quantity of the southern sew- 
age, yet the northern outfall is two miles nearer London 
than the southern. The latter is situated on a promontory, 
while the former is in the dead water of a bay. Mr. 
Bazalgette said the other day that just above the northern 
outfall is exactly the spot where he should expect mud to 
collect. Evidence shows that mud does collect there, and 
there is reason to believe that similar accumulations are 
showing themselves elsewhere in the neighbourhood of the 
outfall. 

Why did the Metropolitan Board fix their northern out- 
fail in so objectionable a spot? To have gone any further 
would have’ altered the whole plan of the northern outfall 
sewer from Abbey Mills onward. For instance, to reach 
Rainham Creek the route of the outfall sewer must have 
been changed, and the prolonged distance would have 
affected the gradient. Either the pumping power at Abbey 
Mills must have been greatly increased, or another pump- 
ing station must have been erected between Barking and 
Rainham. It was a happy thing for the board and for the 
public when Messrs. Hope and Napier undertook to tap 
the great northern outfall sewer at Barking, and to carry 
the sewage down to the Maplin Sands, thus virtually pro- 
longing Mr. Bazalgette’s culvert, so that instead of stop- 
ping short above the creek, it should extend to the Ger- 
man Ocean. Had things gone smoothly with the Metro- 
polis Sewage and Essex Reclamation Company the weak 
point in Mr. Bazalgette’s scheme would have been saved 
from the strain that now comes upon it. The Metropolis 
Sewage Company began their work. Diverging from the 
great metropolitan sewer they constructed a syphon tunnel 
under the Roding, and commenced carrying a brick culvert 
across the marshy ground known as Barking Level. Here 
they found themselves in a bog—“ neither sea nor good dry 
land.” The massive culvert had to be laid on the summit 
of a subterranean viaduct—a series of sunken arches, with 
their foundation some 25ft. or 30ft. beneath the surface of 
the ground. But the culvert made progress, and at last the 
workmen found gravel instead of peat. The engineers were 
just getting clear of the marsh, and were about to cut their 
way through solid ground, when somehow or other the 
works came to a standstill. It is the fashion to refer every 
collapse of- that period to “the panic.” But it is by no 
means clear that the panic had much to do with this sud- 
den halt in the enterprise of the Essex Reclamation Com- 
pany. It was not absolutely necessary that the works 
should have been carried down to the Maplin Sands. As 
the great culvert went on its way the sewage would have 
been offered to the farmers at so much per ton, and there is 
little doubt that when once the farmers tried the stuff they 
would have been satisfied of its value. Essex has a smaller 
rainfall than any other county in England, and the drought 
of 1868 would have made liquid sewage doubly precious. 
But the works were stopped, and so they remain, the only 
signs of vitality being the application of sewage to the 
Lodge Farm, near Barking, and the experimental 
irrigation of a couple of acres of sand brought up 
from the Maplin and deposited near the outfall reservoir. 
It was the shortcoming of the Metropolitan Board 
which left the sewage of more than 2,000,000 of people 
to tumble into the river at a point dangerously near to 
the metropolis. We are now told that it virtually rests 
with the Metropolitan Board to enforce the completion of 
the Essex reclamation scheme. The power is said to be 
in their hands, but they fail to exercise it. In the mean- 
time serious complaints have been raised as to the effect 
of the northern outfall, Nor is the southern outfall free 
from objection. In regard to Crossness, we still await an 
explanation as to the salt and the sulphuretted hydrogen 
of Mr. Bazalgette’s deep well. But on the northern side 
the Barking memorial has brought the Government upon 
the scene, and Mr. Robert Rawlinson has taken a mass of 
evidence on behalf of the Home Secretary. The Metro- 
politan Board may be said to have put forth their strength 
in defence of their outfall. As for the memorialists, they 
are but “a feeble folk.” The Essex Reclamation Company, 
though very closely connected with the subject, simply 
appear in the person of Mr. Hope, who, at the same time, 
disclaims any responsibility beyond that of a shareholder 
and a promoter. From first to last there is a good deal 
of mud in the whole affair. Everything seems to stick 
fast, and nothing is clear. The Metropolitan Board might 
very reasonably have acknowledged that probably there 
was some foundation for the Barking memorial, and, at 
the same time, might have intimated that if the Essex 
Reclamation Company would only “ move on” all would 
be right. But the course pursued is different. Looking 
to the issue, we may say that if the Barking memorial, as 
reported upon by Mr. Rawlinson, should appear substan- 
tially proved, something decisive must follow. The Home 
Secretary may cause proceedings to be taken in the Court 
of Chancery which will result in an injunction against 
the discharge of sewage into the Thames. In that case 
the Metropolitan will be pretty sure to fall back on 
the Essex Reclamation Company. The latter will then 
have to proceed or else give up altogether. If once an 
injunction issues, one of three things must happen:—The 
sewage must be utilised, or it must be defecated, or it must 
be carried further away. 

It seems necessary to us to enter into the rap | 
considerations, in ordér to appreciate the points whi 
have been raised in evidence Sinn the progress of Mr, 
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Hope—hboth points being « iderably below Gravesend; 
the northern poin i ) farther down than the south. 
The referees :—* These are the only places in the river, 
either above or below, which appear to us entirely to fulfil 
the conditions essential to the object in view, 1 we have 
theref | 1 them as the points of outfall for 
the metropol tare,’ tt pow rests with Messrs, 
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the ‘Tl l th northern and southern. 
Che mud ts nutrefaction, and by means of 
the micr ype th roken-uy “vage matter was made | 
visible to tl Letheby gave the percentage pro- 
portions of o1 i mineral matter in the dried mud; 
and having noted “the very large proportion of organic 
matter,” went on to *:—“ By undergoing putrefactive 
decomposition the mud which is accumulating in such large | 
guantities at the sewer outfails may be a cause for serious 
alarm, especiall: i neets with sea water.” As for 
the road-drift, which might or might not get into the sewers, 
Mr. ‘tte could no y how much road-drift London 
produced in the year, nor what proportion of it was pre- 
vented from eoing down to the outfalls, There was, how- 





ever, some striking evidence from an unsophisticated wit- 
ness on the part of the board, a master lighterman, who 
was in the habit of supplying manure to the farmers. This 
man thoueht he might turn the sewage mud to account as 
a fertiliser, and accordi el a few days ago to 
explore the mud bai nk 3in rand about Barking Creek. He 
found, according to his own account, a bank of “ washed 
sewage,” 150 yards long and . yard deep, just below 
the northern outfall. He had not’ yet satiofied himself 
whether this deposit would be worth his attention. He 
was doubtful as to the composition of the mud, It appeared 
to him to consist of “ macadam and sewage” combined, and 
he felt afraid there was rather too much of the former. It 
is also stated, on good autl y, that the sewage which 
reaches the Lodge arm contains a considerable quantity 
of detritus from th: ls, and the material may some- 
times be s heaps on the premises, 

Dr. Letheby been age xl to give evidence at this 
inquiry, but th 
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officials of the Thames Conservancy | 
have had something to say. , Leach, the engineer to the | 
Conservancy oard,s dasa factthat in 1862 or 1863 the , 
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outfalls, and won uysis this n found to contain 
about a0 per cent, of road drift. The remaining consti- 
tuents were vage matter, lime, and alumina. The engi- 
neers called Board of Works were quite positive 


that sewas northern outfall could not possibly enter 
Barking Mr. Leach was just as certain that 
the Horse-end bank atthe mouth of the creek had increased 


in bulk since the establishment of the sewage works. The 


water at the mouth of the inlet had been reduced i in depth 
several feet, and the aceun nila ition extended for a con- 
siderable distance up th “a visible deposit of 
sewage matter.” He had himself seen a large amount of 
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sew oy fhe jout the mouth of the creek. These 
statements are in some degree confirmed by certain wit- 
nesses brought forward by the Metropolitan Board; but 
these particular witn are not engineers. Lightermen, 
bargemen, and others, adin _— that the channel of the 
ereck had recently undergone alteration, and the barges 
had to wait longer than form “7 for the flood tide to float 
the min. Jt was also cor xl that corks, tops, dolls, 
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the effluent \ vater would pass into the Thames. Mr. Raw- 
linson put the question to Mr. Leach—* If it had been 

put before vou at that time that the entire volun ne of sew- 
age and sediment would be discharged into the river, would 
you have advised the Conservators to object to it ” Mr: 

Leach replied—‘“ Most decidedly ;” and further observed 
that the pre -- deposit had the character of being “ accu- 
mulative.” Captain Burstal’s evidence showed that in the 
intervals between the surveys of 1831 and 1851 the dif- 
ference in the depth of the water was scarcely perceptible, 
whereas between 1864 and 1867 there was a great decrease 
in the depth. 

Against such positive evidence as this what have the 
Metr ropolitan Board to offer? Amid a mountainous heap of 
something which bears the name of “evidence, brought 
ferward by the board, we find n t two or three state- 
ments of a fact, which, if true, are nevertheless wholly 
inadequate to justify the broad conclusions founded on them. 
The sewage is discharged two hours after the flood, and 


disappears after running thre une a mile; there- 
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fore, it is preety the sewage cannot return until th 
ebb, neither can it diverge its path, so as to get up 





the creek The sew: down the outfall 
the rate of a mile or a mile and a-half per hour; whereas, 
the ebb tide runs at the rate of about three miles. Hence, 
whatever is brought down by the sewage must be carried 
away by the ~ Yet Mr. Bazalgette himself talk 
about the sewage ultimately go ving out to sea; and rt] 
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engineer states that the sé : f ‘ 
forty days, in virtue of the law by which a floating body 
comes up at each flood tide to a spot about a mile short 
of where it was at the pre i 
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is difficult to understan G Ocean cn 
flavour the Thames at W hil the 

discharge at Barking r compelled to glidk 
down the river at the rate a mile a day. 1 Mr 





Bazalgette’s paper on “The Metropolitan System of 
Drainage” we find it stated that a float 
Thames off Barking Creek two hours afi 
actually worked its way up to six miles ai 
the creek in the course of days, the tides being 
rising higher day by « Granting — the 
one assertion made on behalf of the board, 
that the mud deposit has lately been decreasing, the phe- 
nomenon may be accounted for | 

theriverconsequenton the progress of the Thames Embank- 
ment and the removal of the obstructions at Blackfriars 
Bridge. But it is too much to hope that this accelerated 
scour will cope with the coutlinual and increasing discharge 
of sewage, a process which cannot be perpetuated without 
serious risk. The Barking memorial may be somewhat 
highly-coloured, but a review of the evidence convinces us 
that there is a substratum of truth in the allegations. Is 
there not something ominous in the absence of the Minis- 
terial whitebait dinner this year? Mr. Gladstone hs is been 
unwell. Does the Barking inquiry make the Premiei 
dubious as to the quality of whitebait? Forty days’ sew- 
age in the lower Thames cannot be contemplated by a 
thoughtful mind with absolute indifference. 
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THE HOLBORN VIADUCT IN FARRINGDON STREET. 


C’est un pont biais. Such will be the exclamation of 
any French engineer as he stands in Paring iietet and 
scrutinises the “general appearance of the cast iron bridge 
now spanning that ample thoroughfare. It is true that 
for along time the street has presented a very squalid and 
dil ipidated look to the passers by, owing principally to 
the contiguity of the London, Chatham, and Dover Rail- 
way, which has entailed the demolition of a large portion 
of it, to the profusion of placards of every size and colour 
that cover the hoardings, and also to the fact that the 
class of property situated upon it does not recall the 
style of the West-end. In spite of these drawbacks it 
is nevertheless one of the widest and straightest thorough- 
fares in London, and, at its junction with Ludgate-hill, 
constitutes one of the most dangerous “crossings” in our 
city, thus proving that it possesses a large traffic of its own. 
It will be admitted that a skew bridge is not an improve- 
ment to the thoroughfare it crosses. There is a want of 
symmetry, an appearance of lopsidedness about it, that 
strikes the most unobservant éye. This unprepossessing 
feature increases with the sharpness of the angle of cross- 
ing, or what is usually termed the angle of skew. A 
glance from below at the bridge will demonstrate that 
while one half of it, namely, that extending from the 
centre to the obtuse quoin, produces the effect of opening 
up the road underneath, the other half reaching to the 
acute quoin has completely the contrary effect, and appears 
to contract the opening, as if about to forbid the passage 
of the traffic. The result is to form at the acute quoin of 
the bridge a very awkward re-entering angle—a regular 
corner, in fact. ‘When the direction of any two lines or 
routes of intercommunication, one of which passes over or 
under the other, are inclined at any other angle than that 
of 90deg., the bridge that carries ‘the one across the other 
must be skew to one of them. The line of its face must 
intersect obliquely the line of its abutments, which is 
identical with the direction of the road included between 
them. In order to make the bridge “square,” it is neces- 
sary to divert one or both of the original directions of the 
th oroug rhfares, which is a compar: atively simple matter to 
effect with a country road, but not so readily accomplished 
with the streets of a ls ge city. Tei is only f to assume 
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direction of Holborn so as to ‘ring ‘the bridge “square 

over Farringdon-street; and equi impossible, on the 
other, to alter the li ine of th tier to suit the « vuity 
of the former. Having accep the statemei e 
angle at which the u pper roa l 3 t ! 


avoidable, and that there was nothing fi ut to make 
the best of it, there aré one or two other points connected 
with the design that desetve some attention. 

The existetice Of Tethple Bar is, unfortunately,a nuisance; 











but it is a nuisance by prescriptive right. The new bridge 
over Farringdon-street, w th the single exception that it is 
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ues attendant upon 
* have been sine qua non that 
¢ uuld be cleared by a single span, 
tb oc cked up by the introduction of two lines 
of massive pier: the roadway and the footpath. As 
it is, one of the v streets in the errhowd—n is perma- 
nently distigured, and a perpetual obstruction placed in the 
way of its traffic. One would have imagined by this time 
that no sanction would be given to so gross a violation of 
the leading principles that govern the maintenance and 
organisation of street traffic. Every day brings to light 
instances where ol oe of a very trivial character are 
peremptorily removed. Look at our monster station roofs, 
especially designed to obviate the necessity of introduci ing 
columns into the area enclosed. Yet what is the tr 
the Charing Cross, Cannon-street, or St. 
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Bea wing in mind that reet is of le width 
for its present traflic, it l t no present inconve- 
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nience will probably be felt by placi the piers of the 
new bridge in the roadway. Bi iough we do not 
advocate “building f yet we are bound to 
look some twenty in advance. The trafiic 
of London developes with i ng rapidity year by year, 





and a very short time, comparatively spe: r, is sufficient 
to prove the inadequacy of thoroughfares that were once 
wide enough and to s] it cannot be overlooked that the 
opening of the new bridge at Blackfriars will considerably 
augment the stream of locomotion in the very street in 
question, which will be still further increased by the com- 
pletion of the numerous roads now in course of formation 
in lower Holborn, and in the vic inity of the Me stropoli itan 
Railway station and recently erected Meat Market. What- 
ever difficulties might have existed against crossing the 
road in a single span, it is absurd to say that they could 
not have been overcome had the Legislature taken the 
proper precautions to ensure such a result. But these 
just the points wherein our Legis 
little use in knocking down half London unless the effect is 
to widen our existing thoroughfares, or at any rate not to 
coutract them to less than their original dimensions. 
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THE BOARD OF iT RADE. RETURNS. 

THESE agi ain show an encouraging increase in the exports of pig 
and puddled iron during June, as compared with the same month 
last year, and also du six months en ling s with Feteeogp as 
contrasted with the co ing period in The figures are 
as follows :— pe 
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Old iron .. 
Steel, unwroug ght oe 
These figures show an increase of about £25,000 on ~ month’ 8 
exports of pig and puddled iron, and of £186,093 in the exports of 
the six months. -The increase is with the States and d. other 
countries. oa month’s exports of bar le iron had 
increased by £45,522, and ge six months in : i This 
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ea in the unwrought copper 
exports, divided between Franca, india, and “other countries,” 
In wrought, the increase for the month was £71,628, the extra 
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Vesuvius. By Jonn 3, Hon. F. Mag. Col., Professor of 
Geology in the of Oxford, &c. &e. 1 vol., 8vo 
Clarendon Press, 1869. 

Not more than six or years ago the publi 

interest, in England at | , in Vv ! and eart!} 

aquakes* ‘ at « ] > i ah} th he praesent Prime 
juakes’ was at so low an ebb that the present irrime 

Minister, failing any other ground for personal attack 

upon the character for common sense of a momen- 

tary opponent, accused him of being the author of 


book upon those subjects. The taste displayed was as 
doubtful of the allusion, even at that time; 
but we may 


as the policy 
be pretty certain that now-a-days at least, the 
possession of volcanic prepossessions would not be tried as 


a parliamentary weapon even by the most fiery-tempered 



































debater. Times have changed, and earthquakes and 
voleanoes have come into fashion; and, just as ge 
itself, after being plentifully spattered wi 1eolog 
mud for the first fourth of our century, came hion 
and, let us add, came in also for its share of lies of 
those who are moved or swayed by fashion—so no doubt 
now will the study, or what will pass current for it, of 
vulcanicity, come to be sper dily y po} mular, and pr luce 
usual result in crops of tourists’ and others’ narr: 
essays, and so forth, gi od, | ad, and i i to fill th 
magazines and the gail econ | litt] f railway 
bookstalls for the next few years. 

We al fro 1 obje ting to this, or, rather, 
but one objecti m or suggestion to make re cting it—l 
those who mean to go and look at or 1tO volcanoes and 
craters, much more those who mean to write about them 














afterwards, beware that theyshall have got together before- 
hand as much accurate, mechanical, physic al, chemical, 
cosmical knowledge as may enable them to observe rightly 
or to describe and reason upon their observations with 
exactness and discretion. Geol at large has suffered 
many things of many men and women for want of this, but 
geology, as that word is supposet l to be understood by the 
British tourist, can stand a great deal of that by 1 ason of 
ge een and otherwise. It is eas 





deal, for example, about the physi 
geological antecedents that c nt ribute to 
country; its fossils, with terrible jawbr 





no particular ideas closely ; red, 
scratche 9 moraines, dr 1 ice an q 
&e., and yet not commit oneself or on ry much 





to anything in particular; but the cas« und very 
different by such of the outward-bound shoal of British 
tourists as may be t mpte l—as everyone i who has a 


spark of poetry or intellect in him, on-seeing a volcano for 
the first time—to sit down and write about 

To all those who may shape their course to Naples and 
its volcanic region, we would strongly advise the prio 
study (it will Le found anything but dry) of Professor 
Philli lips’ brief, modest, and most meritorious little work on 


it. 








Vesuvius. Small as it is, it is yet the best work in 
English on the subject of that volcano, and one from which 
much may be safely gathered on the subject of volcanoes 


ge nerally. There has been quite a crop of works on these 
subjects within a late period, as to the reading of most of 
which, the best advice we can give is that of the ever wise 
and omnipresent Punch, upon another subject—don’t. And 
many of our English more popular systems of geology 
touch upon both vulcanology and seismology in ways that 
betray the want of adequate exact science, and tend to exhaust 
and to bewilder, if not mislead, the reader. There have been, 
however, | the work of Professor Philli ps now 


ge 





vesides 





before us, one or two other popular works which we ou; 
not to refrain from noticing to our readers, Amongst 


splendidly illustrated, and yet ch sap volume of 
Arnold Boscowitz, “ Zes Vo/canset les Tre st ements de T: 17, 
published by Ducroy, of Paris, is a most readable, and, on 
the whole, trustworthy, popular, scientific account of 
terrestrial volcanic phenomena. So is also the “ Ltudes sur 
le Vesuve, son Histoire jusqwa nos Jours,” of Professor J. 
3ourlot, of Colmar, published i in 1867, in more exclusive 
relation to that mountain. We can sc: much 
for the neve rthe less readable little volume “of Mr. Mungo 
Ponton, F. ., “ Earthquakes and Voleanves,” whi 
contains not a few misconceptions or imperfect siatement 
as to matters of fact, and, indeed, betrays rather the mere 
compiler than the writer who has grasped his subject, 


these the 
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a whole, fully and firmly. We are compelled to say the 
same of Mr. J. Logan Lobley’s “Monograph on 






This work, extremely superficial 
and incomplete everywhere, abounds in errors in its third, 
and, as it ought to be, mostyimportant chapter, that “On 
the geology of Vesuvius,” by which we presume is meant 
the structure of the mountain. That the modern lavas of 
Vesuvius should be stated to be basa’ts, p. 28, 29, is it- 
self a novelty: “It has been calculated that 

the base of the modern cone is exactly coincident with the 
centre of the circle of which the escarpment of Somma 
forms a part,” p. 29. How easily most people accept 
their facts. Mr. this from 


Vesuvius,” of last year. 
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Lobley has probably taken 8 
the finely engraved but highly incorrect Govern- 
ment map of the mountain, produced in King 
Bomba’s time, which shows this Somma escarpment 


as it in fact looks to the eye—quite concentric with the 
base of the cone. The escarpment omima is, however, 
very far from circular, and still further m being con- 
centric with the now existing cone, 
it is separated by the 
Mr. Lobley, in sublime 





Pe 
or 


f; 
from the 
Atria del Cava'/lo 


base of which 
are the dykes 
difficulties of 
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as indifference to 








which he perhaps is unaware unhesitatingly calls them 
which are to be seen in all directions on the face of the 
great scarp of Somma, “ generally nearly perpendicular, 
though some may be seen rising at so low an ancl j 
deg. Nor are these composed or “ b: \ 

to that of the beds of lava.” However, we need not pursue 
these illustrative warnings that before people writ ! 


such subjects they need to read and to observe. 
Let us return to Professor Phillij s. His work must not 
be mistaken for a severe scientific monograph either on 
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volcanoes in general or Vesuvius especially, nor found fault | on T HI E OVERHEATING OF FUR 
wath, 90 by some of his critical reviewers, because it is not | % BOILER PLATES ¥ 
suc [t is a popular historical, descriptive, and discur VITH WA 
| sive volume, giving in a pl want, lucid way tl ts ol 
| previous investigators, mingled with his account of his own | 4#® To! 
| an active condition, and : ing the clue everywhere of 
| ce mpetent knowledge of physical geology as its author’ 
guide, Asa future handbook for Vesuvius it ought final y 
to displace the wretched stutf which has been crammed | Ev ne ll 
into the volcanic chapters of Murray’s “ Handbook for ; aware t wh : ullowed to 1 
Naples.” We cannot say, however, that there are not some ro GEOWES SEO 2p% $0 DESMO Overneneen, Se fale 
things accepted for facts upon the statements of others, and adh ies Gaetan Ge toe Ge ee Ge ae 
some views emitted in discussion, which we must dissent | que tly arise, Thi gp pene: 
from. It would not be difficult, for instance, to disprove | so simple that the whole must be at once ap 
the statement given as an ascertained fact (p. 235) that we y I 
“it is not in high mountain ¢ oe uins, howeve1 t the dis- | Dace © , , ved A - 
turbances in them, that volcanic energy is specially seated sgt 1 wit ze pleco ~Ss 
Had Professor Phillips a much longer experience « ; ’ “tf 
spot of how the imaginative and nerally ign 
superstitious, and untruthful people of Italy, nai ] - 
facts, things which they themselves hay nev 
or which have come to them in some obscure trad 
way, he would hesitate much before he a ; 
statemeuts as _ those about the wells around tl I i 1 
Vesuvius more or | re erupt 
though v« by a name as just! specta 
of Monticell have only to examine t st : 
and still more to examine the larger atlas of ¢ ; 
produced by the scier : commission ‘Ti n th 
tury to examine into the phenomena of tl te i 
of Calabria of 1783, to be convine , Wi | 
we LOW possess on the closely related ] } inel I 
quakes, how great was the gullibility, « ti 
exaggeration and colouring of facts to suit foregone view Re} i 
which characterised even the learned Italians of that day, 
from whom, or their predecessors, most of the unbelievable , 
statements of our own time have been more or k lerived : 
While objecting to this. occasional need of ‘ 
Seve ity il the accept unce of facts on testim ny, with ‘| 
at least marking them for the use of the vulga \ 
quite see that the limits and intent of Professor Phillips’ | v externa 
book forbade any attempt adequately to discuss thes nd pty A h Laren rt t 
many other matters, not alone of fact, but of theory : cee the Me pad : t 
which, nevertheless, are necessarily noticed ther In fax aa an cae se MP ; 
while this work will guide and interest the merely ordi- | tha ‘ | 
narily educated tourist, and instruct him too, it upon | « it may y Z 
the mind of the student of vulcanology with the same | however, a good deal 
stimulating, though unsatisfying effect, as a bill of fa a on : 
does upon the appe tite of the gourmet, But vulcanol : ~ SPs lily W: t t . 
is a vast study—one that now has reached a position when | y hi removed 
some master mind must ere very long step forth, noes Ip mi- | frequently escapes ntic If x 
bining all its varied, apparently contradictory, or discon- | ™ which thi t or i 
nected phenomena and facts into one harmonious whole by | &V° “8y; ae pistes ; 
the application to them, for the first time, of a true theory, | yor does not, as arm : 
shall show that the volcano is a necessary and benign part | crowns come down ¥ 
of the general cosmos, and explicable in its smallest details | after day, tho l uny ’ 
by appeal to the already known and admitted forces acting | i trease is ed into 
now and always on our planet as well as upon all others. is frequent) ted by bi 
The old theories by which volcanic heat and volcanic | x Ser ' 
pro lucts were sought to be accounted for, have in reality th He er om ie ‘ bl 
died in doubt, but none sufficient has been found to tak » feed pump draws, so th l 
their place. Had any man less eminent in his day and | Blowing the exhaust si tl 
generation ventured to enunciate Davy’s notion—we can- | ®2ether et . _beslue the mntroducti r gi i 
not dignify it by the title of theory—that vulcanicity was | oa rer Pu weg Re cepos i 
due to the oxidation of potassium and sodium in the | engines. and 1 of eit heal Ae tov th 
bowels of the earth, he would have been laughed at even high-pressure or in hot we r lov re ¢ 
then; but, like Lemery, in earlier days the favoured court | Whe n, theref xhaust low lw 
chemist of France—whose explication that it was due to} posit 1s ret »t oil mast c kes 
sulphur and iron filings acting on each other form | $s" My , , - 
pyrites under the earth—Davy was assented to, until ev that itisfr . 
during his own life he began to express doubts of Wn | ¢ : 1 t ‘ 
crude theory. Yet Daubeny, in his big, and most di id f on \ : 
dreary history of volcanoes, long after Davy’s « ieli p l 
adopted and tried his small best to support the ne vi to ti oe , : © 
and stranger still, Lyell, in even the later editions = WW i : » t 
(we know not as to the latest) outcaps Daubeny ft” plates ov ioe 
by endeavouring to show the possibility of the bases | appear to be 1 ssary to ; t } 
of the alkalies, supposed deep in the earth, making | “pen the i e3 1 ler to lead r ove 
the volcano by oxidation; and, again, the volcano | *™ Waeboer ie s = . 7 
re-making the potassium and sodium by deoxidati cand ae al ; 
through the hydrogen produced a sort of chemi } I 8 
petual motion, which needs no comment: ‘ 
Lik natural phenonema acting upon 2 \ ] : t they are | 
under m iny varied conditions, volcanoes need for their | ‘ oe : iver a : ‘ 
genuine investigation a large exercise of imagination, This — - a 
that we may gr sp the hugenes s and the co-relation of th water pl: ead in & claim Wuce} a 
facts in due proportion, and not mistake small, even | with it foaming ov but if a littl 
trifling conditions—mere bye-play—for principal facts ; | water excha the g : 
carrying ever with us, as it were, Seneca’s maxim as to | %&s¢4pe freely, a ir struggie they up th 
+ her, ; : . ; a 7 » | and vomit a portion of t Ss tho to | 
geological phenomena, “ Magna ista guia parvi sumus,” | .newhat the action tl tow: Sey 
and yet that the imagination itself shall ever be held in | this fine foury deposit. ] hyp icsedt “a 
control by the deductive and reasoning faculties—them- | water lift it from the pl g ) 
selves informed and ne by exact science. Phillips h: lual overheating t 
shown that he possesses COX “| measure these combined | the vi og ~~ ul . h 
mental conditions in ine of the works which have been | ,,., is dreary wages tg 
the productions of bis laborious life 3 an d we wish he m: r of the } al : Bay, 
yet be given time and energy enough to enlarge this litt that numbers of boil 1 
volume upon Vesuvius, which, as he telis us in hi ; preface, | may | pre \ 
is but the reprodpetion of some lectures which h ve t of preventl mi ‘ 
his geological students and to University friends a aig al ~ , vay toy be 
who no doubt were eager to hear from his own li | Mantty oviidi 24 : ol . 
he had seen and thought while on Vesuvius in t! ing und 1 N - 
year of its history. 1868, and to convert it into : bef not partic 
treatise up to the hour upon one of th ‘ 3 given, — . 
into which vuicanicity is now divided—tha Pg , rans ~- = 
£ ndiloque ntly bu el mudi iz d by Hi bt 1 met - 4 . E 
reaction of the interior of a planet on its exteri | head. was of the ordinar shire } wo 
erate itgemagper rigs HS out 20ft., i . in " 
A Great AMERICAN RAILR Br _ our 
pondent.)—-A great ilway bri 
NLISS 1 rive ° 1 {- 
Lovoit., it 1 upporte I t 
pa im 1 2 iL.TO ‘ 
of river of ne pir draw span of | fir 1 been 1 z 
t. : “one main * ining span of 2 50ft.; two spans of 200ft. | iron, which had every appé&rance of being of first-rate quality. 
each, 400ft.; one span reaching to north shore, 180ft; whole | Also each of the furnace crowns had been lashed to the top of the i 
length, 1395¢t, shell by three vertical stay rods, but the plates persisted in bulging ; 
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downwards notwithstanding, and camé down between and all 
round the points of support, as will be seen on consulting the ac- 
companying cut, Fig. 1. 


FiG.1 TRANSVERSK SECTION 





‘Under these circumstances I was requested to examine the 
boiler and advise the owners as to what had better be done. Im- 
mediately on drawing off a little water from the glass water gauge 
I attributed the injury that had occurred to the furnace crowns to 
the fine deposit contained in the feed-water, and recommended a 
scum trough for blowing out from the surface of the water, in 
order to rid the boiler of this deposit. In answer to inquiries the 
owners did not think they were admitting any grease to the 
boiler, and had such confidence in the feed-water, which appeared 
so clear before it was pumped into the boiler, that I was unable to 
persuade them to adopt the simple expedient of a surface blow- 
out apparatus. One cause after another was assigned for the 
injury, and it was supposed that as the boiler was worked night 
and day that the water supply had been allowed to run short at 
night time, and that the detiection of the plates was due to a series 
of minor neglects of this character. On one occasion the owners 
felt sure they had at last detected the source of the mischief. 
They discovered that the fireman, anxious toget away quickly onthe 
Saturday evening, had started to blow off his boiler before he 
raked out the fires, in consequence of which the furnace crowns 
were laid bare with the fires still in, and thus became overheated. 
In confirmation of this it was stated that it had been frequently 
observed on setting to work on Monday mornings that these de- 
flections had been increased, so that the chain of evidence was 
supposed to be complete. It was soon found, however, that the 
bulging was too persistent to be accounted for in this way, and 
the owners, rather than adopt the simple expedient of putting ina 
scum trough for blowing out the deposit, which there is little 
doubt would have remedied the evil, resolved on condemning the 
boiler altogether and on putting in a new one. 

“The new boiler was of larger dimensions than the old one, the 
diameter being 7ft. in the shell instead of 6ft. Gin., and 2ft. 74in. 
in the furnace tubes instead of 1ft. 10}in., while the tubes were 
strengthened at the ring seams of rivets with encircling hoops, 
which had not been the case in the old boiler. With this new 
boiler, though not fitted with a surface blow-out apparatus, the 
same difficulty was not experienced as with the old one, which 
arose from the fact that the superior size of the new boiler enabled 
it to do its work more easily than the other, and thus with more 
gentle firing. As long, however, as the feed is of the same 
character, as it was in the other boiler, the same tendency remains, 
and it will only be necessary to make the new boiler do as much 
work for its size as the old one did to lead to the furnace crowns 
being again disturbed, though doubtless they would derive con- 
siderable assistance from the encircling hoops, so that but little 
bulging of the plates might take place, though leakage would occur 
at the seams of rivets. 

“In this case the water was not analysed, as it was on sub- 
sequent occasions, but it may be stated that it left a fine floury 
deposit of a very similar character to the cases mentioned below, 
and which were found to consist of from 70 to 80 per cent. of 
carbonate of lime. 

“No, 2. Another very similar case of the failure of furnace 
crowns was met with in May, 1866. It occurred in the neighbour- 
hood of London to a Cornish boiler fed with the New River 
Company’s water. 

**'This boiler, I was informed, had failed at the furnace crowns, 
and repeated repairs been resorted to. These, however, had such little 
effect that one boiler after another had been laid down, till some 
three or four boilers had been ruined in the course of three years; 
while one of the boilers had received a new flue tube. Added to 
this, experiments had been tried by altering the steam dome, and, 
altogether, the owner informed me the affair cost him £700. Dis- 
heartened with these repeated failures, he was persuaded to 
exchange the internally-fired boiler for an externally-fired one 
with a couple of return tubes running through it, which he had 
just laid down at the time of my visit. 

**On making an examination of the boiler I found that it con- 
tained a good deal of fine floury deposit of a light colour, and that 
the feed-water was heated by the injection of the exhaust steam 
from the high-pressure engines, so that the grease from them passed 
through into the boiler. I called the owner’s attention at once to 
these facts, and explained to him that these were the causes of all 
the trouble he had experienced. He urged by way of objection 
that prior to the last three years the boiler had worked for a con- 
siderable time with the same water, and with the feed heated by 
the exhaust steam, without giving trouble, and therefore argued 
that the fault could not be with the water or with the grease dis- 
charged from the engines. This objection appeared at first sight 
difficult to meet, but on inquiry it was found that about three 

ears before then the work became too severe for the engine, when 
its power had been doubled by the addition of a new cylinder, 
which gave the boiler more work to do, and necessitated its being 
more severely fired. This at once made the whole matter plain. 
The tendency had existed all along, but had not been developed till 
the fires were pressed. 

‘The following is an analysis of the deposit in question :— 


Carbonate of lime ee oe or o oe ee 73°87 
Carbonate of magnesia .. o or oe. o oo 4°59 
Oxide of iron and alumina .. ee . - ony 707 
Organic matter .. oe ee oe oe oe ee 3°15 
Sand silica alumina ee oe oe o o ee 11°32 


100°00 

N.B.—This was a fine dry powder of a slate colour, difficult to wet 
with water.’ 

“*T¢ will not escape observation that this floury deposit contained 
as high an amount of carbonate of lime as 72 per cent., and, simple 
as it appears, it was through the presence of this fineflour or dust 
that the four boilers referred to above were ruined, and the ex- 
penditure of £700 incurred.* 

‘In the new boiler a good surface blow-out apparatus was 
adopted, and the boiler was frequently blown out at the bottom as 
well as from the surface of the water. This proved sufficient to 
remove the difficulty, though the credit was wrongly given to the 
change from the internally-fired boiler to the externally-fired 
one. Externally-fired boilers are affected by this description of 
feed-water as well as internally-fired ones, which will be seen from 
the next case of inquiry. 

**No. 3. A third case was met with in June, 1867, at a colliery in 








* From a table compiled by J. Atfield, F.C.S., D trator of Chemist 
at St. Bartholomew’s Hospital, it ——- that the New River Company’s 
water, with which this boller was fed, contains 19°78 ins of solid matter 
eis greater than 





per gallon. Also that the amount of carbonate of 


that of any other ingredient, and equals 7°82 grains per gallon. 





the neighbourhood of Ruabon, North Wales. In this instance six 
new plain cylindrical egg-ended externally-fired boilers failed within 
six weeks after they were set to work, giving way at the plates 
over the fire. These boilers were 5ft. 6in. in diameter, 36ft. long, 
made of plates three-eighths of ah inch in thickness, and workedat 
a pressure of 401b. per square inch The owners threw the blame 
of the failure of these boilers on the makers, attributing it to the 
quality of the plates or workmanship, and consequently a dispute 
arose, and I was requested to make an examination. On doing 
this I found that the plates over the fire were of Lowmoor iron 
and of good quality, and that the fault did not rest with the boilers 
but with the feed-water, which formed, asin the previous instance, 
a fine floury deposit, consisting to a great extent of carbonate of 
lime, while it was heated by the exhaust steam from the engines, 
and thus charged with grease, in consequence of which, as in the 
—— cases, the plates over the fire had been overheated and 

ulged down out of shape, while, in addition, leak: had taken 
place at the seams of rivets. The manager was unwilling to accept 
so simple an explanation of the difficulty, though he had previous 
received a similar opinion from another engineer, and been abvlash 
that he must either change the feed-water or give up heating it with 
the exhaust steam, so as to prevent the introduction of grease to 
the boilers. Though ridiculing the recommendation, he had 
nevertheless diverted the exhaust steam from the feed-water, 
when he found that the result justified the explanation given and 
theremedy proposed. Time showed that overheating did not recur, 
and the boilers worked on without further trouble. 

“The following is an analysis of the deposit formed within these 
boilers, and which, I believe, was taken from them before the 
arrangement for heating the feed by the exhaust steam was given 
up, so that at that time grease was admitted : - 

Carbonate of lime ee ee oe ee *e ee 75°26 
Sulphate of lime .. oe ee oe ee oe oe 10°02 
Carbonate of magnesia .. ee oe oo ee ee 8-78 


Oxide of iron and alumina .. ee ee ee os 0°47 
Insoluble matter (sand, &c.) .. oe oe ee oe 2°68 
Organic matter .. oe oe oe oe ee oe 2°79 

100°00 


N.B.—This sediment was a white powder and smelled of tallow. By 
digestion with ether some grease was extracted and collected. 

“The following is another analysis of the deposit taken from 
these boilers subsequently to the last specimen, and after the 
practice of heating the feed-water with the exhaust steam had 
been discontinued, when the boilers were fed with cold water :— 





Carbonate of lime o oe . oe oe 84°10 
Sulphate of lime .. ee oe ee ee ee oe 2°25 
Carbonate of magnesia .. +e ee ee oe os 8°7: 
Oxide of iron and alumina. oe o ee oe 141 
Insuluble matter (sand, &c.) .. ee oo ee oe 1-98 
Organic matter .. oo oo o oe ee or 1°53 

100°00 


N.B.—The organic matter did not contain grease. 


“Tt will be observed the grease was detected when the feed- 
water was heated by the exhaust steam, but not after that practice 
was discontinued. 

“In addition to the above, further analyses were made at a 
later date, both of the fine floury deposit and of ‘the scale:— 

Frioury Deposit. ‘ SCALE. 
0 


Carbonate of lime «. 80" Carbonate of lime e- 77°40 
Sulphate of lime.. o. 6°08 Sulphate of lime .. ee 952 
Carbonate of magnesia 12°44 Carbonate of magnesia 10°90 
Oxide of ironandalumina 0°98 Oxideofironandalumina 1°22 
Sand, &c. .. ee oe 6205 Sand, &c. .. ee +. 0°96 


ivu'v0 100°00 


“The following is an analysis of the water with which these 
boilers were fed :— 
The total solid matter left on evaporating a portion of the water 
amounted to 45°15 grains per gallon. is consisted of — 
Carbonate of lime .. ee oe «- 23°75 grains per gallon. 
‘57 





Sulphate of lime .. ee ee o & ” 
Sulphate of soda... o oe oe 433 ” 
Common salt ee o ee eo 2°63 ” 
Carbonate of magnesia .. o - 518 ‘- 
Organic matter and loss .. ee o- | Or pas 





40°15 grains per gallon. 
Nore.—The carbonates of lime and magnesia are kept in solution by the 
presence of free carbonic acid. If this is neutralised by the addition of 
lime, a portion is precipitated. By this means nearly one-half the total 
matters in solution may be removed. Also in boiling the water, before 
evaporation commences, a portion is precipitated. 
‘**From the above analyses the high proportion of carbonate of 
lime will be seen in each case:— 
Analysis No. 1 gave—Carbonate of lime oe ee 75°26 
os No. 2 gave—Carbonate of lime oo e+ 84°10 
» No. 3 gave—Carbonate of lime oe «- 80°00 


Mean result .. +» 79°78 per cent. 
“From this it appears that the mean result was nearly equal to 
80 per cent. of carbonate of lime contained in the fine floury deposit. 
‘It should be added that at the same colliery there was another 
range of plain cylindrical externally-fired boilers, which had been 
working for a number of years without failing, as the new ones had 
done. The manager, therefore, pointed to this fact in support of 
his view that the new boilers were at fault and not the feed-water, 
since the feed-water appeared to him to be as good in one case as 
in the other. To settle this question an analysis was made of the 
water with which the old range of boilers were fed, as well as of 
the deposit formed within them, in order that a comparison might 
be instituted, when the following was found to be the result:— 


SEDIMENT. ScaLe. 
Carbonate of lime eo 22°0 Carbonate of lime «+ 10°17 
Sulphate of lime ee 63°78 Sulphate of lime eo 72°04 
*Magnesia . 14°07 Carbonate of magnesia... 15°89 


agni . oe ee 
Oxideofironandalumina 0°09 Oxideofironandalumina 0°63 
Sand, &. .. oe o- 0°06 Sand, &€. .. oe ee 087 

100°00 100°00 
* This would be equivalent to 20°17 carb. magnesia. 

“The following is an analysis of the water:— 

A portion of the water, evaporated to dryness, left a residue amounting 
to 90°3 ins per gallon. This contained— 

Carbonate of lime .. ee ee -- _ 0°15 grains per gallon. 


Sulphate oflime .. ee ee e+ 16°93 - 
Sulphate of sodas we oe oe ee 61°55 9 
Common salt oe oe ee eo 2°93 ” 
Carbonate of magnesia .. on e 711 pe 
Magnesia oe oe oe on eo 1°22 ” 
Organic matter and loss .. ee oe 0°41 eae 
Total .. «+ 90°30 grains per gallon. 
N.B.—As this water is concentrated by evaporation it b licali 





The addition of lime gives a p P 
third the total matter in solution. 

Boiling the water causes no precipitate. There was a deposit of 
organic matter at the bottom of the jar which contained the water. 

‘The results of the analyses of the feed-waters of the new and 
old ranges of boilers, as well as of the sediment, will be the more 
easily compared on reference to the following table:— 
Percentage of carbonate Grains of carbonate 

of lime in fine floury of lime in agallon 

deposit. of water. 
Which failed after six weeks’ working 79°78 .. ee ee 23°75 
Op Borers. 

Which worked for years ee oo 220 oe oe oe 0°15 

‘From this table it will be seen how different were the charac- 
ters of the waters by which the two ranges of boilers were supplied, 
and how much more carbonate of lime was contained in the one 
that fed the new boilers, which failed after six weeks’ work, than 
in the one which fed the old boilers that worked on for years, 
while it corroborates the view that the failure of the new boilers 
was not due to their material or workmanship, but to the fine 
floury deposit formed by the feed-water. 

(Zo be continued.) 
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ANNUAL INTERNATIONAL EXHIBITIONS OF 
SELECT WORKS OF FINE AND INDUSTRIAL 
ART AND SCIENTIFIC INVENTIONS. 

Tne following announcement will prove interesting to 

many of our readers. The scheme is a good one, and only 

requires to be carefully carried out to prove satisfactory in 
its results, 

Her Majesty’s Commissioners for the Exhibition of 1851.—The 
Earl of Derby, K.G., president ; the Duke of Buccleuch, K.G. ; 
the Duke of Bucking! and Chandos; the Earl de Grey and 
Ripon, or Lord President of the Council for the time being ; the 
Earl Granville, K.G. ; the Earl Russell, K.G. ; the Lord Portman ; 
the Lord Overstone ; General the Hon. C. Grey ; the Tigh Hon. 
W. E. Gladstone, M. P. ; the Right Hon. Benjamin Disraeli, M.P. ; 
the Right Hon. Robert Lowe, M.P.; the Right Hon. Sir 8. H. 
Northcote, Bart.,C.B., M.P. ; the Right Hon. H. A. Bruce, M.P. ; 
the Right Hon. John Bright, M.P., or President of the Board of 
Trade for the time being ; the Right Hon. W. E. Forster, M.P., or 
Vice-president of the Committee of Council on Education for the 
time ane: the Right Hon. H. A. Layard, M.P., or the First 
Commissioner of her Majesty’s Works for the time being ; Sir 
Charles Lyell, Bart. ; Sir erick I. Murchison, Bart., K.C.B. ; 
Sir Alexander Y. Spearman, Bart. ; Sir Francis Grant, P.R.A. ; 
Sir Francis R. Sandford ; Thomas Baring Esq., M.P.; Thomas 
Bazly, Esq., M.P. ; Edgar A. Bowring, Esq., C.B., M-P. ; Thomas 
Fairbairn, A ; Thomas Field Gibson, Esq. ; C. H. Gregory, 
Esq., or President of the Institute of Civil Engineers for the time 
being ; Professor Huxley, F.R.S., or President of the Geological 
aw a time being ; Dr. Lyon Playfair, C.B., M.P. ; Henry 

ring, , 

A.—Her Majesty’s Commissioners for the Exhibition of 1851 
announce that the first of a series of annual international exhibi- 
tions of selected works of fine and industrial art will be opened ir 
London at South Kensington, on Monday, the 1st May, 1871, and be 
closed on Saturday, the 30th September, 1871. 

B.—The exhibitions will take place in permanent buildings, 
about to be erected, adjoining the arcades of the Royal Horticul- 
tural Gardens. 

C.—The productions of all nations will be admitted, subject to 
obtaining the certificate of competent judges that they are of suffi- 
cient excellence to be worthy of exhibition. 

D.—The objects in the first exhibition will consist of the follow- 
ing classes, for each of which will be appointed a reporter and a 
separate committee. —I. Fine Arts.—(1) Painting of all kinds, in oil, 
watercolours, enamel, porcelain, &c.; (2) Sculpture in marble, wood, 
stone, terra-cotta, metal, ivory, and othermaterials ; (3) Engravings, 
lithography, photography, "ke. ; (4) Architectural designs and 
models ; (5) Tapestries, embroideries, lace, &c., shown for their 
fine art, and not as manufactures ; (6) Designs for all kinds of 
decorative manufactures ; (7) Copies of ancient pictures, enamels, 
reproductions in plaster, electrotypes of fine ancient works of art, 
&e.—II. Scientific inventions and new discoveries of all kinds.— 
III. Manufactures—(a) Pottery of all kinds, including that used in 
building, viz., earthenware, stoneware, porcelain, Parian, Xc., 
with machinery and processes for the preparation of such manu- 
factures.—(b) Wool and worsted fabrics, with the raw produce and 
machinery for manufactures in the same.—(c) Educational—(1) 
School buildings, fittings, furniture, &c. ; (2) Books, maps, globes, 
&c.; (3) Appliances for physical training, including toys and 
games; (4) Specimens and illustrations of modes of teaching fine 
art, natural history, and —— science.—IV. Horticulture— 
International exhibitions of new and rare plants, and of fruits, 
vegetables, flowers, and plants showing specialities of cultivation 
will be held by the Royal Horticultural Society in conjunction 
the above exhibitions. 

E.—In classes II. and III. producers will be permitted to send 
one specimen of every kind of object they manufacture, such 
object being distinguished for novelty or excellence. Detailed 
aa applicable for each of the above classes, and lists of the sepa- 
rate trades engaged in the production of objects of manufacture, 
will be issued. Special rules for horticultural exhibitions will be 
issued by the Royal Horticultural Society. 

F.—The arrangement of the objects will be according to classes, 
and not nationalities, as in former international exhibitions. 

G.—One-third portion of the whole available space will be 
assigned absolutely to foreign exhibitors, who must obtain certifi- 
cates for the admission of their objects from their respective 
Governments. Foreign countries will —— their own judges. 
The remaining two-thirds of the space will be filled by objects pro- 
duced either in the United Kingdom, or if produced aboad, sent 
direct to the building for inspection and approval of judges selected 
for the British exhibitors. Objects not accepted for exhibition 
must be removed according to the notices given, but no objects 
exhibited can be removed until the close of the exhibition. 

H.—All exhibitors or their agents must deliver at the buildin 
into the charge of the proper officers ,the objects unpacked anc 
ready for immediate exhibition, and free from all charges for 
carriage, & c. 

I.—Her Majesty’s Commissioners will find large glass cases, 
stands, and fittings, free of cost to the exhibitors, and except in 
the case of machinery, carry out the arrangement of the objects by 
their own officers. 

J.—Her Majesty’s Commissioners will take the greatest possible 
care of all objects, but they will not hold themselves responsible 
for loss or damage of any kind. 

K.—Prices may be attached to the objects, and exhibitors will 
be encouraged to state their prices. Agents will be appointed to 
attend to the interests of exhibitors. 

L.—Every object must be accompanied with a descriptive label, 
stating the special reason, whether of excellence, novelty, or cheap- 
ness, &c., why it is offered for exhibition. 

M.—Due notice will be given of the days for receiving each 
class of objects, and to enable the ements to be carried into 
effect, strict punctuality will be required from all exhibitors, both 
foreign and British. Objects delivered after the days appointed 
for their reception cannot be received. 

N.—Reports of each class of objects will be prepared immediately 
after the opening, and will be published before the 1st June, 1871. 

O.—Each foreign country will be to accredit an official 
reporter for every class in which objects made in such country are 
exhibited for the _—— of joining in the reports. 

P.—There will be no prizes, but a certificate of having obtained 
the distinction of admission to the exhibition will be given to each 
exhibitor. 

Q.—A catalogue will be published in the English language, but 
every foreign country will be free to publish a catalogue in its own 
language if it think fit. 

Henry Y. D. Scort, Lieut.-Col. R.E., Secretary. 

Office of her Majesty’s Commissioners for the Exhibition 

of 1851, 5, Upper Kensington Gore, London, W. 
Bord July, 1869. 











THE coroner’s inquiry into the Ferndale catastrophe has been 
adjourned for a couple of months, This delay, it would appear, 
is rendered necessary in order to clear the colliery of water, an 
give increased facilities for searching the pit, and, if penn, 
Feige the bodies not yet found. As far as the inquiry has gone 
the evidence would seem to favour the utmost care in the m e- 
ment of the pit, though several witnesses have complained of a 
scarcity of horses at vonage oad well as cogs and rails. -Mr. Overton, 
the coroner, has shown throughout the inquest, as far as he has 
gone, the strictest impartiality in conducting his investigations, 
certain of the witnesses to whose evidence some suspicion might 
with fairness be attached undergoing a very searching examina- 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


815. JAMES by age Nottingham, nm mg in disinfecting and 
deodo: fecal and excremental matters, and in obtaining manure.” 
—lith March, 1869. 

1350. Joun Conway, Stone Stairs, Broad-street, Ratcliff, St. Dunstan, 
Stepney, ‘‘ Improvements in forge fires.”—lst May, 1869. 

1722. Jacos CHaRLes Norman, Great College-street, Camden Town, “ An 
Improved agricultural implement for digging.”—3rd June, 1869. 

1761. TSnomas GEORGE GREENSTREET, New Kent-road, London, “An im- 
proved street-sweeping machine.” 

1764. CHARLES ERNEST DE LoriErRE, Great en name street, London, “‘ Im- 

in butt and studs for fastening cuffs. , wristbands, and 
other articles of dress.”—7th June, 1869. 

1959. CHarites Louis Vicror Yon, Boulevart de Strasbourg, P: wd * 
new kind Fag os trunk, containing in a omell a light 
tent with the required tures and i y for 
military, rambling t llers, aa anie ts.” —29th June, <<" 

1972. Ropert Know.es and JosEPR yoo M 
ments in the manufacture and ornamentation of ladies’ night-dress 
— bed-head bags, watch-pockets, and other similar articles.”—30th 

‘une, 1869. 
1008. WATERS —, London, and Samvet Turton, Heaton Norris, 
in fe bottles.”—Ist July, 1869. 

sone. ALFRED om naa rae 2 Sa lane, London, “ Improvements 
in apparatus for preparing flax, hemp, and other fibres, and in convert- 
ing the same into slivers.”—A ‘communication from Henry Lawrence, 
sen., James Lawrence, William Lawrence, Seab Lawrence, George 
Washington Lawrence, and Henry Lawrence, jun., and John Good, 
Brooklyn, New York, U.S.—2nd June, 1869. 

2053. WittiAM RoBERT Lake, South buildi London, “ An 
improved method of and apparatus for removing ‘artificial coatings 
from metallic surfaces.”—A communication from Byron Horatio Har- 
mon, Clifton Springs, and Philip Henry Rose, Canan: New York, 
U.S.—Tth July, 1869. 

2064. Hunter Henry Morpocs, Staple-inn, London, ‘‘ Improvements in 
means or apparatus for propelli ts and other vessels.”—A 
communication from Baron Oscar de M , Belgium, and 
Max Eyth, Stuttgart, Wurtemberg. 

2072. WittiaM ALLAN and Peter Dae Nicnot, South Dock, Sunderland, 
“ Improvements in steam generators or boilers for marine purposes.”— 
9th July, 1869. 

2086. Joun WortH, Church Stile, Rochdale, and Wituiam TurNER, Tona- 
cliffe, near Rochdale, Lancaster, “ Improvements in cards for carding 
cotton, wool, and other fibrous substances.” 

2089. WittiamM Rosert Lake, South ton-buildi London, “ An im- 
proved sofa-bedstead.”—A communication from Henry F. Hover, Phila- 
delphia, Pennsylvania, U.8.—10th July, 1869. 

2107. Tuomas ResTELL, Birmingham, “Improvements in breech-loading 
a -arms and cartridges, and a pouch or cartridge-holder.”—13th July, 























2135. __ Leercu, Broadley-terrace, Blandford-square, London, “ Im- 
= in apparatus for effecting communication between the dif- 
erent parts of u train in motion.”—-l4th July, 1869. 

2126. Vicror Cotne, Boulevart Bonne Nouvelle, Paris, ‘‘ A vertical wro- 

hydraulic engine with a double action. ad 

9127. Josera CrowTHER, Blackburn, L hire, “ ts in the 
construction of seats of railway carriages, so as to poy tt the force of 
cuncussion when trains meet or run into each other.” 

2130. James Leeminc and Joun Leeminc, Bradford, Yorkshire, “ Im- 
provements in looms for weaving.” 

2131. Georce Lowry, Bury-street Foundry, Salford, Lancashire, ‘‘Im- 
provements in machinery for dressing an preparing flax for spinning.” 

2132. WitLiaM WILMER Henry Smiru, Birmingham, “‘ New or improved 

ery to be used in the manufacture of upper leathers for boots 
and shoes, and other articles made wholly or mainly of leather.” 

2135. CHARLES DE Bercue, Strand, London, “Improvements in loco- 
motives and other railway carriages.”—Partly a communication from 
Camille Faure, St. Petersburg. 

2136. Joun James Cousins, Allerton Park, Chapel Allerton, near Leeds, 
Yorkshire, ‘‘ Improved apparatus for indicating the points made and 
——s the number of games played at billiards and other games of 





2137. Jutes THEODORE ANATOLE MALLET, Boulevart St. Martin, Paris, 
“ A new or improved mode of and apparatus for charging atmospheric 
air with oxygen.” 

2138. CHARLES DENTON ABEL, South ton-buildi Chancery-lane, 
London, ‘“‘ Improvements in coiled springs, and in the machinery em- 
payed for odhing the same.”—A communication from William Metcalf, 

ittsburg, Pennsylvania, U.S. 

2139. Joun THomas Way, Russel-road, Kensington, “ Improvements in 
the manufacture of hydrochloric acid.” 

2140. JULIAN BERNARD, Salisbury-street, Strand, London, “‘ Improvements 
in A oe ae and in furnaces, machinery, and apparatus connected there- 

wi 





2141. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 

in cultural implements. ”_A communication from Victor Léandre 
ile Rouyer, Paris. 

2142. og ot ——e a ‘utilising beat -street, Strand, London, ‘‘ Improvements 

in eat in the operation of smelting.”—15th 





July, “1869. 

2144. Witi1am Hosack, Edinburgh,’ Midlothian, N.B., ‘‘ Improvemerts in 
evaporating —— and in the means or aj paratus ay a therefor.” 

2145. Witt1am Hosack, Edinburgh, Midlo’ B., “An improved 
ship or vessel specially applicable for rapid ‘tranatt on water.” 

2146. James Grint, Battersea, Surrey, “ Improvements in circular saw 
benches.” 

2147. WittiaM Ropert Lake, South ton-buildi Chancery-lane, 
London, “‘ Improvements in propelling “machinery for canal boats ani 
oe vessels.” —A communication from Frederick R. Pike, New York, 

2148. RicHarD Price WILLIAMS, Great George-street, Westminster, ‘‘ Im- 
provements in railway crossi 

2149. Joun Watson Ormiston, Shott’s Accent Lanarkshire, “ Im- 
provements in the construction of blast furnace: 

2150. Gzorce Yates, Heaton Norris, Sanenthios, and Joun Rai.ron 
WILLIAMS, Bowdon, Cheshire, ‘‘An improved apparatus for opening 
and closing the lights of cucumber and other frames, so as to give air, 
and for actuating and ting the ventilators in hothouses and in 
other places where it is n to maintain an even temperature.” 

2151. RANCIS GEORGE FLeuRY, Merrick-square, Southwark, Surrey, 
“* Improvements in __ ees for drawing or raising and forcing liquids.” 

2152. RicHarRD Brown EVERED, i y map and Ricwarp Hurst, High 
Holborn, London, “I tus for raising, forcing, 
and regulating the flow of water.” 16th July ly, 1869. 

2154. BARNABAS om anne nee London, “Improvements in bicycles, 

an 

2156. WILLIAM Prpp1Na, Walcot-square, Lambeth, Surrey, ‘‘ Improvements 
in the mode or modes of the production or man’ facture of cut piled 
mosaic, textile, and tessela' fabrics, in the treatment of materials 

used, and in machinery and aj Mikalesbo used for the said Pp 

2158. Epwin FRANCIS — nga get age Yor! “« Im- 
pr in for making nails, spikes, and like Nt ” 
A communication from Frederick Francis Jones, Gefle, Sweden. 

2159. Henry Epwarp Newron, Chancery-lane, London, “ Improvements 
breech-loading fire-arms.”—A communication from Edouard de 
mont, Maestricht, Holland. 

2160. Henry EDWARD Newron, Chancery-lane, London, “ Improvements 
in electro- —~ engines.”—A communication from Louis Bastet, 

yt i 8 Chiswell-street, Lond: . ved 

LEXANDER SIMPSON swel it, London, “ Im a tus 

for cleaning knives.” é ‘ ai ie 
= Max Eyru, Steam Plough Works, Leeds, Yorkshire, ‘‘ Improvements 
in carrying the wopene Boa other road snes of implements, traction 
p> oy or other es adapted for moving over common roads or 

2163. NATHANIEL Dante. Derries, Euston-road, London, “ Improvements 
in gas meters. 

2164. ALFRED ANCION, Liége, Belgium, ‘‘ Impro its in breech-loading 
fire-arms.” 

2167. ag James Harcourt, Lozells, Aston Manor, near Birming- 

“Improvements in axle pulleys for suspending window sashes, 
ma for other like p 

2168. JosEPH BERNSTEIN, Bethnal- -green, London, “‘ Improvements in the 
~~? of umbrella, parasol, and walking-stick handles.”—17th 

ul 

2170. Senn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in se machines,”—A communication from Leonard Erni, Zurich, 
Switzerland. 

i Joun Imray and Georce Gatton MELHUISH nega Great 

-street, Westminster, ‘ Improvements in sewing 

ane ILLIAM Lerrwicu, Tuffnell Park West, Holloway, “ Sapeovennente 
in the construction of velocipedes.” 

2174. WittiaM MaccGEorar, Birchin-lane, London, and 
ARTHUR RicG, jun., Chester, “ tcl mechanism aoe. starting and 

















working steam e: es, partly applicable to other 


engines, purposes.” 
2175. pM -sepned NEALE, Brooklyn, New York, U.8., ‘An improvement in 


r engra’ 
276. Ws Wintias tovcke Geno, Wellington-street, Strand, London, “An 





roved method of and apparatus for generating steam.”—A communi- 
— from Auguste Butin-Denniel, Boulevart Bonne-Nouvelle, Paris. 
2177. ALEXANDER MELVILLE CLARK, cery-lane, London, ‘‘ Improve- 
ments in cables for the Sonnqunlesion of electric currents.”—A communi- 
cation from Pier Alberto Balestrini, Boulevart St. Martin, Paris. 
2178. ReInHOLD —~ + heen James ba hy a b 3. 
““A new process of converting wood ax, tow, hemp, jute, 
grass, straw, hay, and other materials of a fibrous nature into 
r pul 
alot , Hont, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in looms for weaving.”—A communication from Louis Tiberghien, 
Jules Tiberghien, Charles Tiberghien, Edouard Vanderstickel, and 
Gérard Vanderstickel, Turcoing, France. 
2181. Rates Dverre, Chelsea, ‘Middlesex, ** An improved lever manu- 
motive ap tus.” 
2182. Jean Baptiste Fonpv, Brain-le-Comte, Belgium, ‘‘ A new and im- 
atte process and compound for blowing’ glass and for tLe apparatus 
mnected therewith.” 
2183. TimoTHy ee, Oe -end, Cardigan, Pembrokeshire, “‘ Improve- 
ments in in mills for grin and bruising or crushing cora or other 


2184. —- Wituams, Edinburgh Veterinary College, “‘ An elastic 
horse boot.”—19th July, 1869. 
2185. RowLanp GeorGE FisHer, Great George- ot i, estantnston, “Im- 
provements in rafters or bearers for roofs and fi 
2186. Tuomas Hott, Rochdale, Lancashire, “ iaguovenents in ay ae paratus 
for supplying and distributing disinfectants to closets and similar pur- 
5.” 


a 





2187. Rene Ouivier, Boulevart de Strasbourg, Paris, ‘‘ Certain improve- 
ments in the manufacture and construction of velocipedes and other 
similar vehicles.” 

2188. FRANCIS FLEMING, Halifax, Yorkshire, ‘‘ Improvements in driving 
straps or belts 

2189. RoBERT SAUNDERS, Croydon, Surrey, ‘Improvements in buffing 
railway carriages and in materials for the same, which is also applicable 
for springs generally.” 

2191. JoserH E.ticot HoLmeEs, Buckingham- street, Strand, London, ‘* An 
improved mode of attaching or securing the free "ends of wire and other 
ropes.” —A communication from Charles George Landborg, Sodertelje, 
Sweden. 

2192. Witt1aM Rose, the Mount, Halesowen, Worcestershire, “‘ An im- 
provement or improvements in bearings for cast iron rolls and shafts, 
and other rotating bodies made of cast iron.” 

2193. Davin Trevor, Birmingham, ‘New or improved apparatus for 
facilitating the production of photographic pictures, as alsoin the 
mounts or cases and fittings for the same.” 

2194. ALFRED STaNsFELD, Cornhill-chambers, London, “Improvements in 
apparatus for propelling on land and in water.” 

2196. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in dyeing and printing. +_A& communication from’ Pierre Blumer- 
Zweifel, Paris. 

2197. Henry Hicorns and Tuomas ScHorreLp Wuitworts, Salford, Lan- 
cashire, ‘Improvements in machinery or apparatus for preparing, 
spinning, and doubling cotton and other fibrous materials.” 

2199. Joun E.x.ison, Lisburn, Antrim, Ireland, “Improvements in the 
manufacture of rope, cord, and twine, and in the machinery therefor.” 
2200. Henry Boon CLark, Hyde Hall, Buntingford, Herts, ** Improve- 

ments in horse-rakes.”—20th. July, 1869. 

— James Duke, Dover, Kent, “ Improvements in the construction of 

ips.” 

2204. — Ropert Lake, Southampton- Pee ey London, ‘‘Im- 

rovements in marline- -spikes.’ "—A communication from Calvin T< rrey, 
ton, Massachusetts, U.S. 

2206. Georce Fo..ert, Radnor-terrace, Bird-in-bush-road, Peckham, 

Surrey, ‘‘ An improved waterproof facing for brick buildings.” 


{nventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2232. Rosert Boyp, Strand, London, “Improvements i in boilers and fur- 
naces for producing superheated steam.”—A communication from 
Alexander Gemmell, Groix, near Roubaix, and Louis Fontaine, Made- 
lene, near Lille, France. -- 2nd July, 1869. 

2242. Georce Tomiinson BovusFieLtp, Loughborough Park, Brixton, 
Surrey, “ Improvements in the harness motion for power looms.”—A 
communication from Erastus Brigham Bigelow, Boston, U.8.—23rd 
July, 1869. 

2276. Tuomas Parsons, Massachusetts, U.S., ‘A new and useful mecha- 
nism, ap tus, or engine to be used either in measuring water dis- 
charged he rom a conduit, or for various other useful purposes.”—A com- 
munication from Girard Sickles and Oliver Atkins Farwell, Boston, 
U.S.—27th July, 1869. 

2279. WiLt1aM Rosert Lake, South ton-buildi London, “ An im- 
proved apparatus for shearing or clipping animals and skins.” —A com- 
munication from Edward Henry Rawlings, Paris.—27(h July, 1869. 





Patents on which the Stamp Du Duty of £50 has been Paid. 

2020. Witi1aM Smrru, Barnard Castle, Durham, “‘ Horse road-scraper and 
brush.”—6th August, 1866. 

1959. JoHN ADAMS, Strand, London, ‘“ Revolver fire-arms and apparatus 
employed in their manufacture, also in cartridges to be used therewith.” 
—28th July, 1866. 

=. West.ey Ricuarps, Birmingham, “ Breech-loading fire-arms.”—28¢th 

uly, 1866. 

1964. al Greenwoop, Leeds, Yorkshire, and Witi1am Keats, Leek, 
Staffordshire, ‘ ‘Machinery and apparatus for the manufacture of boots 
and shoes and other coverings for the feet.”—30th July, 1866. 

1992. WitL1aAM Furyess, Borough-road, Southwark, and WituiaM Bray, 
a Surrey, “ Machinery for cutting files and rasps.”—2nd August, 

1866. 


1986. SamueL CHATwoop, Bolton-le-Moors, Lancashire, and Jonn Stur- 
GEON and THomas SturGeon, Burley, near Leeds, Yorkshire, ‘‘ Ham- 
mers and mechanism used therewith.” —1st August, 1866. 

2010. Peter Murray, Victoria Cottage, Dundee, ‘‘ Machinery for forming 
the teeth of bevel wheels.”—3rd August, 1866. 

2039. Henry Ho.iianp, Birmingham, ‘ Umbrellas and parasols.”—8th 
August, 1866. 

2312. Curnton EpccumBe Brooman, Fleet-street, London, “‘ Cup or appa- 
ratus for containing and supplying oil for lubricating purposes.” —dth 
September, 1866. 

1963. Joun McKenzie, Tuomas Ciunes, and Waiter Houianp, Vulcan 
Ironworks, Worcester, ‘‘ Machinery or apparatus for actuating and regu- 
lating railway points and signals.” —30th July, 1866. 

1970. JouN James BopmeER, Newport, Monmouthshire, ‘‘Cements, con- 
cretes, and artificial stone.”—3lst July, 1866. 

1994. Joun THomas Haven Ricuarpson, Tutbury, Staffordshire, ‘‘ Mould- 
ing or pressing glass.”—2nd August, 1866. 

2001. SamueL THOMPSON ARMSTRONG, S ton-t gs, Chancery- 
lane, London, “‘ Machinery for cutting dovetail ante "Ind August, 
1866. 

1984. Joun Parry, Lianberis, and Ricnarp Morris, Comer -glo, Carnar- 
von, ‘‘ Machinery for sharpening saws.” —lst August, 1 


Patents on which the Stamp Duty of £100 has been Paid. 

2169. Joun Wyman Wooprorp, Sutherland-street, Walworth, Surrey, 
** Machinery for raising or forcing water.” —30th Jul ¥, 1862. 

2175. ALFRED VINCENT NewTon, Chancery-lane, London, ‘ * Machinery for 
planing metal.” —31st July, 1862. 

2193. Grorce Coes, Gresham-street West, London, and JAMEs ARCHIBALD 
Jacques and JoHN AMERICUS FANSHAWE, Totte: , ** Manufacture of 
grinding and polishing tools and surfaces.” —2nd August, 1862. 

2181. Georoe ARTHUR BIDDELL, Ipswich, Suffolk, “‘ Railway crossings,.”— 
lst August, 1862. 





All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
at a office of the Commissioners of Patents, within fourteen days of its 
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ampton- Chancery-lane, 





THE New Law Courts.—Tne report of the Committee upon the 
Law Courts sites has been published. The committee consider 
that the convenience of the public cannot be separated from that 
of the legal profession, and that it would be mule to the advan- 
tage of suitors and counsel that the Courts should be in immediate 
ae ximity to the chambers of practising barristers and solicitors. 

hey consider that the placing of the Courts on the Embankment 
would be detrimental both to the public and the lawyers; and 
moreover that whenit may be required toenlarge or add to the 
buildings, additional room on the embankment site could only be 
had at enormous cost. The committee finally concur in recom- 
mending the Carey-street site. 

Mr. SHERIDAN’S BILt.—The following is a copy of the bill 
introduced by Mr. Sheridan, Mr. Vickers, and Mr. Brady into the 
House of Commons, “‘ A bill to provide for the periodical inspec- 
tion of steam hoilers. Whereas it is expedient that her Majesty’s 
subjects should be protected by a proper system of inspection and 
registrati n from accidents comand by the explosion of steam 
boilers: Be it therefore enacted by the Queen’s most excellent 
Majesty, by and with the advice and consent of the Lords Spiritual 
and Temporal, and Commons, in the present Parliament assembled, 
and by the authority of the same, as follows :— (1) From and after 
the day of 18 , the Lords of the Committee of her 
Majesty's Privy Council appointed for Trade and Forejgn Planta- 
tions, hereafter called the Board of Trade, shall have power, and 
they are hereby required, immediately after the passing of this 
Act, and from time to time, to issue rules and orders by which a 
complete and effective system of registering, inspecting, testing, 
and ascertaining the safety and security of steam boilers in the 
United Kingdom of Great Britain and Ireland shall be established 
and carried into effect, and such rules and orders shall have the 
same legal authority and effect as if they were incorporated in and 
formed part of this Act : provided always, that all such rules and 
orders shall be placed before Parliament within six months after 
they have been issued by the Board of Trade. (2) A registrar and 
inspector-general of steam boilers for the United Kingdom of 
Great Britain and Ireland shall be appointed by the Board of 
Trade immediately after the passing of this Act, and the duties 
and powers of such registrar and inspector-general shall be defined 
and governed by the said rules and orders to be issued by the 
Board of Trade. Such salary as her Majesty's Treasury shall deem 
an adequate and proper remuneration for the services to be per- 
formed by the said registrar and inspector-general shall also be paid 
to him under and by virtue of this Act out of such funds as Par- 
liament shall provide for that purpose. (3) The registrar and 
inspector-general of steam boilers appointed under and by virtue 
of the last preceding section shall, subject to the said rules and 
orders of the Board of Trade, have power to appoint deputy regis- 
trars and sub-inspectors, with such salaries and allowances as he 
shall deem necessary and proper, the said salaries and allowances to 
be paid out of such funds as Parliament shall provide for that pur- 
pose ; and to give effect to the authority, powers, and duties to be 
exercised and performed by such deputy registrars and sub- 
inspectors, the said registrar and inspector-general, having regard, 
nevertheless, to the said rules and orders of the Board of Trade, 
shall limit and confine the authority, powers, and duties so to be 
exercised by the said deputy registrars and sub-inspectors to the 
counties, cities, towns, and districts particularly indicated and set 
forth n written instructions to be issued to them by the said 
registrar and inspector-general. 

MispLaceD Economy.—Every one acquainted with the history 
of the British iron trade is familiar with the name of Henry Cort. 
To the processes introduced by him the country is indebted in no 
trifling degree to the development of one of its most important 
branches of industry. His claims upon our grateful remembrance 
have been frankly acknowledged both by writers and statesmen, 
but unfortunately he left to the surviving members of his family 
very little beyond the satisfaction to be derived from these 
acknowledgments. It often happens in this way that men who 
are most useful to their age are least provident for their children, 
or perhaps least fortunate in securing them from the chances of 
poverty. In such cases, when they are thoroughly understood by 
the British public, private benevolence would frequently step in to 
remedy the distress which would otherwise be endured, if it were 
not for a still more appropriate alleviation provided in advance to 
meet them by the forethought of Parliament. The annual grant 
in augmentation of civil list pensions is expressly made for the 
purpose of meeting them as they arise, and if this fund is properly 
administered we never ought to hear that the wives or chi hildren 
of men who have done good service in their generation ane 
reduced to a state of destitution. The distribution of the 
fund, however, is entrusted to the Prime Minister for the 
time being, and some Prime Ministers may be too deeply 

engaged in colossal schemes of legislation to have time for 
such obscure and ignoble work as that of equitably apportioning 
the money in question. Some—and some who have not been the 
least attentive to the mightier tasks of administration—have, 
indeed, distributed the fund each year with great care, and Lord 
Palmerston was one of them. Amongst the grants made by him 
were certain pensions to the children of Henry Cort—pensions 
which were approved by men of all parties. Richard Cort, the 
son of Henry Cort, had one of these pensions, and everyone 
acquainted with the ‘facts of the case must have felt that it would 
have been impossible by any other grant to have carried out the 
objects for which civil list pensions are granted more effectually. 
Persons, however, who were interested in the circumstances of the 
case endeavoured to make the good deed more complete by 
engaging Lord Palmerston’s sympathies in advance for Mrs. Co! 
the wife of Richard Cort. Lord Palmerston thereupon wae | 
that if he were in power at the time of Richard Cort’s death the 
pension should certainly be continued to the widow, adding that 
no Prime Minister pe | possibly wish to make a different arrange- 
ment when the services of Henry Cort, and the advantages which 
had accrued from them to the British nation were taken into con- 
sideration. After Lord Palmerston had disappeared from the scene 
the condition of things which Mrs. Cort’s friends had foreseen 
came to pass. The holder of the pension died, and his widow was 
left penniless. Had Lord Palmerston lived all would have been 
well, but Mr. Gladstone did not consider himself bound by the 
promise of his great predecessor. The pension was given away in 
another direction ; Mrs. Cort was left to her fate, and is now, we 
understand, in the greatest possible distress. Representations 
have been made to Mr. Gladstone on her behalf, but all, it would 
appear, to no purpose. It is difficult to imagine a harder case, 
The condition : which a lady may be reduced if she be left with- 
out means of her own, or friends on whom she can rely, is 
— enough in any case, but when she bears a name which is 

‘amous in the industrial annals of her country, and is the daughter- 
in-law of a man whose inventions have added to the wealth of that 
country in an enormous and incalculable degree, the case, besides 
being painful, is to no slight extent discreditable to those persons 
who are entrusted with the management of a fund especiall 
created for the purpose of making such cases impossible. We fee 
sure that if this matter is investigated in any public way a remedy 
will yet be found for the situation. The plea that Richard Cort’s 
pension has already been given to some one else amounts to 
nothing. The pensions which die out are not, properly speaking, 
continued to other persons, but a totally new series of annuities 
are commenced each year, so that no one can be said to hold the 
identical pension formerly held by any one else. The true circum- 
stances of ti he present case are these :—A pension was granted to 
Richard Cort. Lord Palmerston promised that when he died, and 
his rae fell in, a new pension out of the funds belo to 
3 ear in which he might die should be granted to his widow. 

died, and no pension has been granted to his oaion, 
pat Lord Palmerston’s promise does not absolutely bind Mr. 
Gladstone, but it does seem very stra that Mr. Gladstone should 
not show some respect for it, 5 y when it indicates the line 
4 conduct which, on purely public grounds, he ought to adopt.— 





THE ENGINEER. 


Ave. 6, 1 869. 














sufficient dimensions to throw in one stroke the quantity of water neces- 
sary for one lift is or are employed, the same not being worked at a great 
speed.—Not proceeded with. 
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APSTRACTS OF SPEOIFIOA TIONS. 
The following deseriptions are mad Abstracts prepared expressly for 
THE ENGINE: ty the apice of he 3 Commissioners of Patents, 
Class 1.—PRIME MOVERS. 


Including Fixed Steam and oiher Engines, Horse, Wind, and 













Water Mills, Gearing, Boilers, Fittings, de. 
35. W. Dawrs, Leeda, ‘Steam engines.”—Dated 5th Janua y. 1869. 
his invention chiefly relates to equilibrium slide v Ss, and consists 
in a novel : a metho lof preventing or rediie «the pressure 


of steam upon suc 


the upper e 












It may be thus described:—Round or near 
1y slide valve the inventor casts or 
ry, a fls inge or project ion of any convenient size 
8 upon or to this flange or r projection, in a manner 
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1 ih r I the m or Ww 
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ia pr 1 to for t ies another 
if 1 water, and 
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‘ Ww i ed to pi out ippl I r, the r which is 
‘ ! tly ex] ‘ 8 outwards, constantly 
‘4 miintsi the on th upply cylinder, and in 
movin twards i n 1e steam r m to the steam 
engit hich immed co rater into the 
lind t is again full at the same 
t i t back into cylinder. 1 supply cylinder is full 
instr mmnection with the rams close the steam vilve, and the 
engin i The pply cyl will ; f 
water rei a. the crane y mor 
preferred cor ts of a steam cylinder with 
i arranged in the usual manner, and ports over 
On the valve-rod : two sm i 
respondi ind a steam passi 
j connec wi ‘als 30 an opening or 
Cit 2 ‘ s in the 
e small h ‘ these 
q l at of ( ¥ men tic aie The steam 
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if ni t : ind s] es from its ends, so that the piston, 
i" when near the in either direction, passes one of 
My ! li ng through it immediately blows over 
the valve, t ’ ston on which the steam comes being 
1 oY } q ty phere. 
t 64. JIL R S h January, 1869. 
r i th n, and the hot ai sses 
i py ‘ ri into » met by cold air, 
adimitte 1 md then passes along the furnace to the cl 
ut t ot ‘ t tin il heat over the whole area 
of the ft ving ti Not proceeded wit 
os. R / ted Oth January, 1869. 
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s over the jib, and to which the weight 


to be lifted is attached “ yonlenanen: one or two steain pumps of 





Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

50. F. R. A. GLover, 

January, 1869. 

The First improvement relates to the apparatus for letting down the 
anchor in such a manner thatthe point of the palm may be made to strike 
the ground so that it will enter at once and hold firmly. It consists in 
adapting to one of the arms of the anchor a sliding ring and a coupling 
hook, which lies snugly under the palm. The point or end of this hook is 
made with a hole or eye, which is passed through one of the links or the 
shackle of the chain cable, and is secured there temporarily by means of 

a cross pin, which is passed through the eye in the hook, and is suspended 

by a cord or short chain, which is hung loosely from the hawse bit of the 

hawse hole, so that the pin may be withdrawn when required. When the 
ended in a proper position ready for lowering the pin, with 
in, will then be phimb with the hawse hole, and as the 
nds the pin will be drawn out and left hanging behind ; when 
hes the ground the lowermost palm will strike the ground 

hain will be loosened when the anchor strikes, and will 
hook, and thus leave the cable free to haul 
chor in the usual manner. The cable is provided 

3 usual with : a roller and stopper, a shackle link, a swivel link, and a 

pling link. improvement relates to a novel device for 

hing the r when the palm has become fixed in a cleft of rock 
> withdrawal of the palm is effected by adapting to the 

n all chain eable, with a few very strong links at the 
r ssmatl cable may be 

th tohaulupthe anchor 

a ring and grab link, 


Bury-strveet, London, ‘‘ Fishing anchors.”—Dated 7th 
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V will } cable, may be sent down the latter until 
the grab 1] the end of thesmall cable. Then 
b vuilin b link will htly hold on to the 

t ’ low of sufficient power being put 


e cleft in the rock and to haul up the 





l “Trains an 
muary, 1869 
8 ba aa ona previous patent, No. 3083, of 1864.. The First 
n employing tical pumps, combined or seperate, tofi ll the 
» with compressed and in actuating them by an inter- 

> pumps nd v i 2d to 
a water well 


d working brakes.”—A com- 














air, 
have one end open, 
: or pistons to keep them lubricate 
ent pipe being in connection with the air tube. Sometimes 
eis employed to work the pumps. The joints are loop- 
1 them toretain them in pl ; onthe 
4 ‘withdrawn, and the joints separated. 
n each part of the joint closes and retains the air in the pipe of 
iage, or the joint end of the pipe is bent, which acts upon a 
arates them. Anair cylinderis fitted under the screw 
xis ikes, the piston of which, when raised, caused to 
ly the brakes without turning the shaft. A cock having four ways is 
1 at each end of the carriage, and a partial movement of a spring 
hed to the plug opens a passage leading to a ball connected to 
he receiver, and an alarm sounded when a cord is pulled. If the cord 
break or be cut an additional movement of the spring takes place, 
: whistle on the engine or other part of the train will sound, and 
ight be exposed to indicate the particul: ar eeeertnens 
me from. The stem of the wh stle fitted with : 
> when the P re 
i 1 dispensing ith on 
) a. pine Ww hich kept constant] 
the guard’s van, the piston 
rned by any cord being pulled, the: 
i the bells commence ri 
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escapes, the piston lower: iging. Seme- 
times the cylinders are compressible, a spring causes them to collapse, 

ind, by being in connection with the whistle handle, moves it and sounds 
analurm. Sometimes the apparatus connected with the driver’s whistle 


ade more sensitive than that connected with the guard, so that the 

s acquainted that the pipe is getting empty. Sometimes the pistons 
worked by hand, and when the pipe is fully charged the piston is 
i to retain the pressure. Sometimes two receivers are employed, 
mall dimensions and power for working the signals, the other of a 
1d power for working the brakes.—Not proceeded wi 
ARK, Paddington, “ Railway brakes.”—Dated 8th 











cn and J. 
, 1869. 
s to patent nted to Jol 
13th May, 1867. In this in carriage framing |! 
sed tor applying the brake, and consequently the str: 
‘line diminished. The wood brake blocks are suspend 
1 the framing. Cross ribs connect the blocks on tl 

re ot pulling reds connect the cross ribs v 
apply ing the brake. The r end ure jointed to a racket bar, and 
those on the other end are jointed to the lever. Parallel guides keep the 
rods in centre line. At the lower end of the lever is fixed in slotted eye 
ataking-up pawl. A chain is attached to winding and mechi wnism in the 
van or on the tender. This chain is carried on sheaves in brackets fixed 
to the framing; it is passed down under the sheave in the lever, so that 
by tightening the chain the lever is raised, and operates the pulling rods 
attached toit. At the bottom end of the lever is fitted a shoe with racket 
teeth cut — its lower face to suit the rack bar. The shoe provides ¢ 
— um for the lever to pull the rods at the other end of the carriage. 
1 the lever is raised the take-up pawl is pushed forward in the link- 
» that when the blocks are much worn, and the lever rises near the 
f its range, the take-up pawl mounts into a fresh tooth of the rack 
id when the lever is again lowered the shoe is pulled over into a fresh 
also, and thus the wear of the blocks is maintained to kee p the short 
fulcra of the lever in effective position. Sometimes, instead of a flat racket 
bar, a round racket wheel is used. To the spindle of the said wheel, chains 
connecting the rods would be attached, or the spindle could have an 
ordinary pinion eut upon it, workingina rack attached to the rods. In an 
ieanenena arrangement to pass the operating chain from carriage without 
being effected in its length by the shrink of the buffers or the draw-bar 
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being pulled out, the chain is led over and under the sheaves, and be- 
cause the bottem pair of sheaves at the end of the swing-links are kept 
in uniform distance apart, the chain is not materially affected by the 





of the train. 

. Thomas, Islington, Railways 
uly rel: _ to, First, raily 
locomotives. 


varying lengths 
69. I 
This princi 
to the carriages of rai 


1869. 
Secondly, 
invention consists con- 
a mechanical 
n ¢ c 2m flexible longitudinally by being jointed transversely 
between each pair of wheels, so as to convey the rigid portion of the steam 
machinery upon flexible carriages. For this purpose each ¢ 
re is provided with an axle which revolves at its centre, 
mtrolled by guide arms and wheels, so that the locomotives are not 
vosed to run off the rails nor to grind against them at the curves, but 
to render easy obedience thereto. The invention relates, Thirdly, to railway 
travelling buffers. The inventor constructs buffers of two descriptions ; 
istru cts for each train two travelling preparative buffers, which take 
e form of separate carriages, one of which he places in the front of every 








Dated 91h January 
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tin, and one in the rear thereof. 
J. Jonpan and J. Jorpan, jun., Liverpool, “‘ Propelling vessels.”— 
Dated 1th January, 1869. 








The inventors attach by any known means to the sides and bottoms 
vessels a parallel or nez early pare lel casing, extending for a required dis 
tance fore and aft stance being determined by the nature of the 
inlet and outlet passi This casing may be set “at any required dis- 
tance from the sides and bottom of the vessel depending upon the area 






















required for propelling effe ngs are to be open at the forward 
after ends for the and exit of the water used in propelling 

th e vessel. Into this chamber as sof conveniently arranged nozzles, 
suitable for steam jets, are introduced, when, upon turning on steam 
zenerated in any way, currents of water will be drawn in at the fore end 
of the casing and driven out at the after end of the casing with any 
ed velo ity. The entors propose to make the casing before 





nentic — extend from the keel to the light or load water line, and the 
f steam jet nozzles to be placed in sections, so that one or more 

. For reversing the motion of the vessel, the direction of the 
rent will be reversed by suitable means inside the vessel.—Not proceeded 











W. Spono, Clapton Park, “ Railway carriages.”—Dated 1lih January, 
1869, 
The inventor proposes to employ sliding doors instead of swing doors to 
void the possibility of accidents arising cither from the doors not being 
ly fastened, or becoming accidentally opened, whilst a train is in 
door may either be suspended from a fixed rod, or run on 
or bar at the bottom or top of the door, or both. id 
uge is suitably formed to receive the door when it is required 
n or pushed back to admit persons. He also proposes to pa 
the meeting edges of the door and door frame, to lessen injury in the 
event of person’s hands or fingers being in the way of the c losing of the 
door. The door may be kept securely closed by a swivel hook fixed be- 
tween the hinges of the carriage taking hold of a pin or eye on the edge 
of the door, the hook to be disengaged by a handle fixed at the outside of 
the carriage. A disc or ball may also be connected with the lock of the 
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door to show when it is open. The inventor further proposes to gee 
the window of the door to slide sideways instead of up and down, as is 
now the case; and as regards hand carts he proposes to fix a rod to the 
outside of the carriage the entire length or height of the door frame, at 
one or both sides thereof, to afford greater facility to persons to catch 
hold of than the means at present employ: ed; and as regards the steps of 
railway carriages, which are now formed of long planks of wood, the 
width whereof is such as to leave considerable space between the edge of 
the step and the edges of the platforms at the several stations on a line of 
railway, and by which many serious accidents have happened to persons 
about to enter and alight from a train. The inventor proposes to obviate 
this by making the step sufficiently wide to project over the edges of the 
platforms, sufficient space being left between the surface of the platforms 
and the under side of the carriage steps for the weight springs of the 
carriages to act.—Not proceeded with. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
_, Paories, &c. 

W. Tatuam, Rochdale, “ Pre; 
iy > chief improvement consi 





in a new method of obtaining the 
accumulation of material necesszry to convert the sliver of a breaker 
carding engine into a web, to be fed to a nangesad carding engine. The 
sliver co mbed from the doffer « carding engine is passed 
ight top-roller laid upon 
which feed it to a pro- 
usual way, with teeth 

iter works in a space 
th, or it may be 


















it, or it is passed over a omen a 
pelling beater, which may be formec 
or bars, or of bristles or 
closed above it, has a se is underneath, 
enclosed there also in cer c pt at one part, which communi- 
cates with a rec xpanding from the surface of the beater, at which 
point itis narrowest, toa pair of cage rollers enclosed at the other end thereof. 
The beater takes the material from the delivering rollers above described 
and throws it into the expanding recess, whereit accumulates against the 
cage rollers. In this condition “of accumulation it is very diffuse, and 
puffed up with air. A slow rotary motion is communicated to the cage 
rollers, which, by gathering the puffy m has the effect of excluding 
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the air, collecti igdu st, and conveying th » continuously to a pair of 
clearing rollers, whic 1 may either y 8 it direct to the finisher engine, or 
for the purpose of being seen and e ined, there may be a space left 







between the clearing rollers behind the cage rollers, and 
g rollers which feed the finisher engine, the said spac 
with rollers, : eper, ora polished plate of me 
scribed will supply from the filmy sliver of a bre: 
suitable continuous w reb, thick, comparatively unc 
not only longitnd linally, but ac Irom selvage, 
webs whicl folde i or rolled and cut and jo 
inequalities when fed to the finisher engine. 
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74. J. Hotpine, Manchester, ples for wear —Dated 11th January, 
1865 
This consists in forming a transverse slot in that portion of the temp! 








racket in contact with the temple | ris erminates ina hole 
br ntact with the temple | Thi terminates ina 


passing through the end of the bracket, the outside surface of which is 
faced. e bolt retaining the temple upon the bar is formed with an eye, 
which is received by a transverse slot, and through which the bar is in- 
serted, the screw shank projecting from the eye being caused to pass 
through the bolt hole, forming the termination of the transverse slot 
Thus the nut when placed upon the screw shank can be got at with the 
greatest ease by the operative for the purpose of adjusting and fixing the 
temple upon the bar.—Not proceeded with. 

Es, Droylsden, ** Weaving te 


slot 

















. Know! rry. &e. "—Dated llth Jan vary, 1869. 














a consists prin lly in floating the terry or thick threads for ‘form- 
ing the loops of the pattern or figure in the followi r: —_ 
making the plain or ground cloth, the terry or thick t t (0 r threads) 
is floated three picks on the under side or back loth, and one 
over, or on the front side of the same, but when required for the figure 








or pattern it is floated two picks above and two below. This method of 
weaving makes the plain cloth or ground much smoother than the ordi- 
nary method, and causes the figure or tand out much more 
prominently, and gives a much superior appe to the article woven. 
In carrying out this invention, instead of using the Ja requi ird apparatus, 
as a slackening motion for dr the yarn (required for the loops) off 
the creel, the inventor places th Ji requard appar atus nearer to the front 
of the loom, and between the healds and the back of the reed, using it 
only as harness to float the threads required for the pattern, and then 




























causes the beating up of the slay in knocking up the tto the cloth 
to draw the terry or thick threads from the creel and throw up the loops 
38. J. Srevens, Orange, U.S., “ Plaiting machines.”—3rd January, 1869. 
This consists chiefly in the peculiar devices for giving the required form 
or configuration to the plaiting, in the means for delivering the linen o1 


other fabric properly to the plaiting devic in the construction and 
arrangement of apparatus for holding and adjusting the plaiting devices, 
in the means for creasing the pl laits after they have been formed by oe 
devices in the combination with the same, of a pair of rollers for drawi 
the fabric through the machine, in the peculiar 
mechanism for dividing the str rips into portions of the 
the solid strips from the 
cutting mechanism. The invention cousi 
rether the parts of the machine in such a 1 
itions of first delivering the fabric to the pla 
ing and creasing the plaits or folds, and finally ‘ ling the stri 
portions of the required length, are properly and editiously effect 
The invention also consists in the means employéd, in combination w 
the above mentioned devices, for winding the strips up n the spools, and 
at the same time preparing the fabric for being worked lying soap 
to its surfaces in a manner which does not cause it to sl 
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Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, implements, Flour 
Mills, dc. 
87. A. W. C. Witiiams, Bridgeport, “Lawn mower A communication 
Dated 5th January, 1869. 
This consists in a novel manner of constructing the frame of the 








latter is made to have 


machine and mounting it on a roller, whereby the 


sufficient traction to drivein the most efficient manner the cutting device. 
to 





The invention also consists in a novel manner of applying the hi andle 
the frame of the machine, whereby the latter may be pushe 
operator without at all affecting the e: juilibrium of the machine on 
roller. The invention also consists in a novel and improved 
device, which may be constructed at a very small cost, and still b rong, 
durable, and not liable to spring during the ron m of cutting. The 
invention further consists in a peculiar application of shoes to the device, 
whereby the height of the cut may be regulated as desired. 
60. R. Wicram, Leeds, “‘Ploughs.”— Dated 8th January, 1869, 
This relates to a previous patent, dated the 1ith July, 1867, 
The invention reiates, First, to simplifying the onstruc tion of the ir 
of the plough w hilst still rets iining the capability of moving the 
towards or away from one another, to adjust the width of the 
For this purpose, in place of making each plough capable of slidin 
fro upon two bars fixed transversely across the frame as heretofore, the 
inventor arranges all the ploughs so that they may be shifted to and fro 
on one bar, which passes across the frame at an angle, and be connected 
to it at different points along its length, so that the ploughs not only come 
one hehind the other, but also can be set nearer to or further from one 
another by varying the points at which they are connected to the bar. 
By this means the plough may be made at much less cost than heretofore. 
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71. Gray, Shefield, “Plough cou!lters.”—Dated 9th January, 1869. 
This consists essenti ally in welding together bars of wrou; ht iron and 
steel, which welded bars are by rolling or hammering tapered from back 





to edge, and gulsequenitiy forged into plough coulters, or th 
rolled or hammered into flat bars, and made into coulters. ' 
of the iron and steel together is accomplished either by pouring melted 
steel on one side or end, or on both sides or ends of the wrought iron bar, 
or in the middle of or between two iron bars whilst it or they are in a 
heated state, and contained in a suitable mould, or the iron and steel bars 
may be welded together by hammering or rolling. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
J. MANSERGH, ** Stench —Dated Fth 
1869. 

This consists of a vessel of iron, clay, or other material to be placed 
outside a house or dwelling in any convenient position for the attachment 
of a waste pipe or pipes leading from the sinkstone or other place. Three 
socket pipes or openings are formed in the gully, two at the top and one 
at the side. The opening at the side is for the purpose of attaching the 
gully to a pipe-drain conveying the refuse of the house to the main 
sewer. At the same end, but at the top of the gully, is formed another 
opening, to which may be attached air-tight an ording ary water-down 

spout or other pipe, to act as a ventilator for the house dry iy and to pre- 
vent the sewer gases from being put under pressure. A diaphragm is 
formed across the gully and in the top part, extending the fnll width of 
the gully, and below the bottom of the outlet pipe or drain, thus making 
au ordinary W water stench trap. In the upper part of the gully, and at 
the side opposite the house drain pipe, is placed an open movable grating 
to allow of the ingress of the poe water from the yard or place where 
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This relates to the manufacture of gas for lighting purposes from coal, ' patent were granted on the 14th December, 1865, No. $242, in which the for their hoop mills. This new malleable iron fastening has been 
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taken up with spirit by one ironmaking firm, who believe in its 
efficacy to gt them a larger proportion of hoop work than has 
hitherto fallen to their lot, though that has not been inconsiderable. 

The rail-makers who are new in the trade are rapidly completing 
their machinery. When they have done this—and the lieve 
that it is only a question of a few weeks with them—they have 
every confidence that they shall be able to realise good profits by 
adapting their works to rail production. The buyers of rails going 
hence are no more negligent of the requirements of economy in 
permanent way materials than are the purchasers of those which 
are being rolled in other parts of the kingdom. Inspectors are at 
the mills here, and they rigidly scrutinise the finished article as it 
is put into the boat or the jo truck, as the case may be. If 
the rail should be wanting in trueness in any respect, it is rejected 
sans cerémonie. This, however, isno more than the makers expect, 
for it is a condition of the contract. The firms who have been 
making for some time have their apparatus in every way complete, 
and are doing a paying trade. The rate of production at the new 
firms must be three times what it is now before it is what it was 
expected it would become. 

In South Staffordshire plates are being rolled which sell in 
Liverpool at £7 17s. 6d. These are competed with very closely by 
some made in Shropshire; and in the London market, and in 
Lancashire and Yorkshire, Middlesborough plates of large sizes 
are passing into consumers’ hands on terms which, for similar 
dimensions, it is impossible to get thenf in this part of the 
kingdom. For instance, Cleveland plates of from 7 cwt.-to 8 ewt. 
are now being delivered in London at £8 10s. For best quality of 
Staffordshire boiler plates of the same weight would at one 
time have been considered the orthodox price, because of the great 
addition to the quotations resulting from the sizes being what are 
known in the trade as ‘‘extra.” The Cleveland men, having 
adapted their machinery to the making of large plates, take little 
or no heed of the old Staffordshire ‘‘extras.” 

The makers who are determined to sell nothing but first-class 
iron remind boilermakers of the results likely to follow from the 
use of cheap plates. The latter admit that there is something in 
the position which these men take up, and reply that, in their 
turn, they remind their customers of the same fact; but that the 
answer is, that if they will not make them at the price, the boilers 
can be got at the same low figure elsewhere. Hence the boiler 
makers conclude: ‘‘ We have no alternative but to purchase ata 
price which will leave us some profit.” One need hardly add here 
that if this state of things exists to any considerable extent they 
forbode disasters of a character which will be sadly deplored a 
few years tocome. At the same time, we must repeat that where 
in this district first-class boilers are turned out, there is now a 
better inquiry than has ever before been the case. 

Coal is in quiet demand, and, excepting where there is thick 
coal or stone mining property, is not worth anything like so much 
asit would readily fetch. Still, the owners of used-out mines are 
indifferent to the worth of tillage purposes of the spoil banks of 
worked out mines, notwithstanding that a competent authority 
has set down the 5000 acres available to tillage as competent to 
bring in as wheat land £50,000 a year. 

Much sorrow is being expressed by persons interested in the 
mines in this district at the death of Mr. J. Beete Jukes. At a 
monthly meeting of the South Midland Institute of Mining, Civil, 
and Mechanical Engineers, held in Wolverhampton on Tuesday, it 
was determined that the sense which the Institute entertains of 
the loss to geological and mining science which has followed upon 
Mr. Jukes’ death, shall be entered in the ‘‘Transactions” of the 
Institute. The president of the Assuciation (Mr. H. Beckett, 
F.G.8.), spoke of Mr. Jukes as his very intimate friend, and said 
that he had known the deceased gentleman from his youth up. 
Than Mr. Jukes no man was better acquainted with all the 
underground operations of mining in South Staffordshire. This 
was of the utmost service to him in writing upon the district. 
Mr. Jukes’ treatise upon South Staffordshire was one of the most 
valuable of the communications which had emanated from the 
Government Geological Department. He had twice revised it, 
and was preparing a third edition when nervous debility seized 
him, and he became incapable of continuing the work. In this 
South Staffordshire had suffered a serious loss. 

At the same meeting of this institute the hon. sec. (Mr. James 
Cope, mining engineer) read a sensible and practical paper on the 
education of the miner, recommending that a stimulus should 
be given to the young by a system of promotions at the pit, and 
that in regard to adults other associations should pursue the 
course which this institute had marked out for itself, and admit 
underground managers to the reading and discussing of papers, 
some of which should be prepared with especial reference to the 
educational benefit of these men. 

The hardware trades of Birmingham and South Staffordshire, 
careful not to order goods which it is probable will remain on their 
hands for any length of time; it is easy to see that this is due 
their hands for any length of time ; which it is easy to see is due 
to a feeling of distrust as to the extent of future trade. When, 
however, it becomes tolerably certain that a good harvest will be 
gathered, then it is expected something like spirit will again be 
seen in the chief trades. 

Agricultural is leaving the district in encouraging quantities. 
A good article meets with ready attention on the part of the agri- 
cultural interest. In reapers more has been done by some makers 
this season than ever before. 

In the heavy foundries and machine shops a trifle more is doing; 
and in a few fitting shops on the Dudley side there is activity. 

Last week I gave an extract from the report of the directors of 
a railway rolling-stock company which related to the condition of 
the trade generally of this part of the kingdom. Here is what the 
directors of the Metropolitan Railway Carriage and Wagon 
Company say upon the same subject in their report, which has yet 
to be considered by the shareholders :—-*‘ The great depression of 
trade has had the effect of stimulating competition, and con- 
sequently reducing the profits as compared with former years; and 
your directors regret to say that at present there seems to be no 
indication of any immediate improvement.” Under these cireum- 
stances, they are of opinion that the result of the year’s trading, 
which waniee them to declare a dividend of 74 per cent. per 
annum, “is, on the whole, satisfactory.” 

The same document intimates that the long pending suit in 
Chancery between them and the London and North-Western 
Railway Company, in reference to the adjoining carriage works, has 
been decided against them, and that they have been compelled, 
under the decree of the Vice-Chancellor, to take possession of the 
disputed works. They do not, however, intend to occupy them, 
and are taking vigorous steps with a view to selling or letting 
them; and as the arrangements for settlement were not fully con- 
cluded until after the accounts for the current year were made up, 
no reference is made to the subject in the present balance-sheet. 

Mr. Josiah Mason, who was one of the earliest makers of steel 
pens, and has for many years been largely engaged in that industry, 
and who, before the death of the late Mr. Elkington, was one of 
the famous electro-plate firm of Elkington, Mason, and Co., has 
this week given to the town council of Birmingham an orphanage, 
which he has erected at Erdington for 300 children, at a cost of 
£60,000, and which he has endowed with 1000 acres of land, the 
present worth of which is £200,000 more. The Corporation have 
instructed their General Purposes Committee to ‘‘report its opinion 
as to the mode in which the council on behalf of the borough can 
best testify their appreciation of Mr. Mason’s charity.” 

The Staffordshire Wheel and Axle Company’s directors ‘‘regret, 
that owing to the great and protracted depression in trade they are 
unable to report a profit upon the transactions of the year.” A 
demand for wheels and axles has, however, Mera § sprung up, and 
the markets are now, therefore, well supplied with orders at fairly 
renumerative prices. 

The Birmingham Chamber of Commerce, in their report dis- 
cussed last Friday, enlarge upon the importance of the 
compulsory registration of trade marks; and speak of the 





necessity of the experiments by which they showed rail- 
way companies and marine carriers that percussion ca) 
may with perfect safety be carried in railway truc 
me | on shipboard. Since the meeting the secretary of the 
chamber has received a circular issued by the Government Emi- 
gration Commissioners, authorising the carriage of percussion caps 
in passenger ships. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Iron TRADE: General demand for iron slightly diminished : 
Rails in request for summer delivery, orders being freely offered 
and as freely refused : Sufficient orders on ironmasters’ books to 
keep the rail mills regularly running up to the end of the year: 
Closing of the Baltic shipping season in the Autumn: Difficulty in 
saying what will be its effect on the rail branch of the trade: Home 
trade not progressing 8o satisfactorily as expected a short time ago: 
Great difficulty in maintaining the occasional advances obtained 
in prices : The demand on home account not expected to improve 
until the commencement of next year: The demand for charcoal 
bars slightly fallen off: Better demand for plates and other 
qualitics required for shipbuilding purposes : Large clearances to 
Russia and the United States—THE PIG IRON TRADE—THE TIN- 
PLATE TRADE—STEAM AND HOUSE COAL TRADES—THE TIN-PLATE 
FAILURE AT ABERTILLERY—THE UNITED MERTHYR COLLIERIES 
Company : Payment of dividend. 


THE reports received this week from several of the ironmaking 
establishments characterise the general demand for iron as having 
slightly diminished, but it is satisfactory to find, on the other 
hand, that rails continue in request for summer delivery, orders 
being freely offered and as freely refused, excepting where late 
delivery can be arranged and a fair price obtained. All the great 
ironmasters in this district have sufficient orders to keep their 
mills regularly running up to the end of the year, hence the indif- 
ference shown by makers to accept orders of any magnitude for 
delivery until after the closing of the Baltic shipping season. The 
more than ordinary efforts now being made to effect clearances of 
rails to the Russian empire will cease in the autumn, and it is 
somewhat difficult to say what will be the effect on the rail branch 
of the trade by the closing of the shipping season. The home 
branch of the iron trade is not progressing so satisfactorily 
as was expected a sbort time ago, and great difficulty 
is experienced by makers in maintaining the occasional 
advances obtained in prices; consequently, more attention 
is paid to rails for which better prices are obtained. The 
continued easy state of the money market has not had the effect 
of extending commercial operations to any extent, and it is the 
opinion of some that the demand on home account will not 
improve until the commencement of next year, while others look 
forward with something like certainty to a considerable increase 
taking place in the demand at the close of the harvest. There are 
now many inquiries for rails, but it cannot be expected that the 
demand will be so brisk after the close of the Russian season as 
just now experienced. The demand for charcoal bars has slightly 
fallen off, owing to the depression in the tin-plate trade, 
and it is somewhat doubtful whether better prices will be 
obtained for some little time to come. Consequent upon 
the improved position of the iron shipbuilding trade, plates and 
other qualities required for shipbuilding purposes are more in- 
quired for. At the local ports several vessels and steamers are 
being laden with rails for the Muscovite empire, makers being 
anxious to dispatch all the orders they secured for delivery this 
year before the close of the navigation season to the northern 
yorts. Large quantities continue to be sent to the United States, 
but the American engagements lately entered into are not so heavy 
as they have been of late, which is attributable to various causes. 
From Canada advices continue favourable as to future require- 
ments. There is a steady increase in inquiries from the Continent, 
but not for such large quantities as expected. The pig iron trade 
continues quiet, the demand being barely sufficient to support 
current quotations. 

Tin-plate slow of sale, but if the resolution of reducing the 
make is rigidly adhered to, stocks in makers’ hands will not 
speedily accumulate. 

After the depression which has prevailed for so many weeks 
past it is satisfactory to find that the prevailing feeling in the 
steam coal trade is of a more cheering od hopeful character, and 
there are now indications of an improvement shortly taking place. 
The numbers of vessels arriving at the local ports are steadily in- 
creasing, and at the present time the exports to the mail packet 
stations, French, and other leading foreign markets, are now about 
equal to what they were at the corresponding period of last year. 
Great complaints, however, continue to made respecting the 
lowness of prices, and it is evident that until higher quotations are 
obtained, several of the collieries will have to be worked at a con- 
siderable loss. There is a moderate amount of business doing in 
house coals, West of England and Irish houses having commenced 
to make their winter purchases. 

Mr. J. Pearce, of the Abertillery Tin-plate Works, has been 
adjudicated a bankrupt, and the first sitting is appointed to take 
— at Bristol on the 11th instant. The object of resorting to a 

ankruptcy is to obtain a thorough investigation into the accounts 
between Mr. Pearce and the alleged second mortgagee. The works 
continue at a standstill, and there is good reason to fear that some 
time will elapse before the necessary arrangements can be com- 
pleted to effect a sale of the party. 

Messrs. Dixon and Cape, the liquidators of the United Merthyr 
Collieries Company (Limited), have announced that a further 
dividend of 2s. 6d. in the pound, making in all 20s., will be 
payable at the offices of Messrs, Cope and Harris, 8, Old Jewry, 
on Thursday. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LivEeRPOOL : Zhe Canada Dock : Mersey Docks and Harbour Board 
—STATE OF TRADE IN SHEFFIELD— LARGE STEAM HAMMER-- 
THE CLEVELAND IRON TRADE—Ross BrIpDGE CoOLLIERTES— 
NortH-EAsTeRN RAILWAY: Hull and Doncaster section - STATE 
OF TRADE IN SOUTH YORKSHIRE—WRECKHILLS IRONWORKS. 


For some time past a numerous body of workmen have been 
employed on the west, or river side, wall of the Canada dock at 
Liverpool. They are engaged in building a new river wall 
exterior to the old or external wall of the dock, the foundation 
of the old wall having given way along its whole length. The 
Canada dock, which was opened in 1858, has a water area of 
17 acres and 4043 square yards, and the wall in question 
measures 1500ft. in length, while it has a depth of 35ft. 
The replacing of such a structure is obvious, and a work of 
considerable difficulty and expense. It is stated that the foun- 
dations of the dock walls were not sufficiently ‘‘toed” into the 
underlying rock in the first instance. 

At the last meeting of the Mersey Docks and Harbour Board, 
the engineer (Mr. Lyster) presented two reports on the question 
of improved landing stage approaches. Mr. Lyster described five 
different plans which he had prepared for carrying into effect the 
provisions of an Act of 1860, the main feature of which was the 
construction of an inclined roadway at.a gradient of 1 in 20 at 
low water and spring tides, to the south end of the Prince’s stage. 
The plans poss tae $2 the continuance of certain present works 
and also the closing of the south entrance of the Prince’s dock. 
and even the filling up of the St. George’s basin. The cost varied 
from £62,300 to £100,000. The main features of the last plan 
submitted were identical with that 
1866. They consist of the entire clésing of the St. George’s basin, 
the construction of a shipway and oe my midway therein, 
and the extension and junction of the landing stage. The esti- 
mated cost of the work, exclusive of any sheds or other erections 








prepared by the engineer in |, 





which might be found n , was £100,000. The plans 
were ordered to be laid on the table so that every member of the 
board might have an opportunity of examining them. It was 
stated that two new proposals for tunnels under the Mersey had 
m received and referred to the Works’ Committee. Mr. For- 
wood asked whether the gentlemen who proposed these works were 
under the impression that the Dock Board would advance mone: 
for the purpose. The chairman said he thought they ex 
that the board would come to their assistance in ons Seer 
Mr. Forwood remarked that that was a very remote probability. 
The chairman said he thought so too. 

The iron trade is tolerably active in the Sheffield district, and a 
fair amount of business is being done in armour-plates and plates 
for fortifications. At the Atlas Works an iron fort. for Bermuda 
has just been made ; the cost is returned at about £80,000. The 
railway trade is active in almost all its branches, and there is 
especially a good demand for steel rails, which are becoming more 
than ever an important branch of local industry. 

A very _— steam hammer is now amg constructed by Messrs. 
Thwaites and Carbutt, of Bradford, for the Russian Government 
and is intended to be used in the forging of steel guns. The total 
weight of the ponderous machine, when erected, will be close upon 
1000 tons. The anvil block will weigh 500 tons, the other castings 
belonging to the hammer about 300 tons, and the hammer-head 
forty-two tons. The latter mass of metal, which has been cast by 
Messrs. J. Cliffe and Sons, of the Union Foundry, Bradford, is 
10ft. long, 6ft. wide, and 4ft. deep. The metal was melted in five 
hours. Messrs. Cliffe and Sons are executing altogether ironwork 
of the aggregate weight of 1200 tons for Halifax new bridge. 

The number of furnaces in blast in the Cleveland district at the 
close of July was ninety-two; the number out of blast was twenty- 
eight, but of these fifteen are not likely to be again blown in in 
their present form. The Clay-lane Company has three furnaces 
re-building. Messrs. Swan, Coates, and Co,, are building two new 
furnaces; Messrs. Stevenson, Jacques, and Co., are building one 
new furnace; Messrs. Samuelson and Co. are building two new 
furnaces; Messrs. Bell Brothers are rebuilding one furnace. The 
Norton Iron Company has one furnace smelting titaniferous ore. 
The Stockton Furnace Company is rebuilding two furnaces. The 
quantity of pig iron in store at Middlesborough at the close of 
July was 51,372 tons, as compared with 71,187 tons at the close of 
July, 1868. 

It appears that the net profits of the Manchester, Sheffield, and 
Lincolnshire Railway Company increased from £528,000 in 1864 to 
£687,000 in 1868. The increase in the capital account, comparing 
1868 with 1864, was £987,000. It appears that the company has 
provided thirty-five new trucks specially intended for the convey- 
ance of steel rails which are too long to be loaded in ordinary 
wagons. The company’s West Cheshire line is expected to be 
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“The South Yorkshire ironworks continue well employed, there 
being a good demand for manufactured iron gene , including 
rails and some descriptions of pipes. Most of the furnaces are in 
blast, and alarge quantity of ironstone is being imported into the 
district from Lincolnshire, the wagons taking coal and coke on 
their return journey. The amount of coal sent to London by the 
Great Northern Railway continues relatively small. In steam 
coal there is a little more doing to Hull and Grimsby for exporta- 
tion. To Lancashire the trade is rather quiet, without any change 
in prices. 

The Wreckhills Ironworks, Yorkshire, were sold on Friday to 
Mr. C. J. Homer, of the Chatterly Iron Company, Staffordshire, 
for £1005. A large number of gentlemen attended at the sale 
from Leeds, Manchester, Newcastle, &c. 








PRICES CURRENT OF ST ALS AND OILS 
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. 1 . 

Correr—British—cakeandtile|) £8.d. £84.) £84... £8. d. 
Per tOM ...scccccccsseee| 7310 0.1. 74 0 0/73 0 0.1.75 0 0 
Best selected ..cccssesssoee| 76 0 01. 0 0 0\76 00.77 00 
Sheet .cccccccces -| 79 0 0.. 80 0 0) 78 0 0.. 80 0 0 
Bottoms ceseecees -| 8 0 0.. 0 O 0; 8 0 O.. 8 0 O 
Australian, per ton -| 76 0 0.. 78 0 0| 7710 0.. 80 0 0 
Spanish Cake -| 72 0 0.. 0 0 0'72 0 0.. 000 
Chili Bars...... -| 6710 0.. 0 0 0} 68 O 0.. 6810 O 
Do. refined ingot -| 72 0 0.. 74 0 0|72 O 0.. 7210 0 
YeLtow MerAL, ‘ -+| 0 0 6 O O7% 0 O 6§ O 07% 

Iron, pig in Scotland, ton....| 211 9 cash |} 212 8 cash 
Bar, Welsh, in London, -| 612 6. 615 0| 6 5 0. 610 0 
Wales ......) 6 0 0.. 6 5 0| 512 6. 515 0 
Staffordshire | 7 5 0.. 7 7 6) 750. 000 
Rail, in Wales........-.ee06| 7 0 0.. 710 0) 510 0.. 6 0 0 
Sheets, singlein London ..| 95 0.. 000 950.000 
Hoops, first quality .......6| 8 5 0. 8 76 850.000 
Nailrods ...cccccsccosccese| 7 5 0.1. 710 0| 710 0. 000 
Swedish..... coo-secsccccess| 915 0.2.10 5 019 17 6.10 5 O 
Leap, Pig, Foreign, perton ..| 1810 0.. 0 0 0/18 5 0..18 7 6 
English, W.B. ....+-secceee| 20 7 6.. 2010 0/21 5 0. 0 0 0 
Other brands ....ccccce-.ee| 19 0 0.19 5 0/19 0 0. 0 0 0 
Sheet, milled ..ccccscccccee| 20 0 0.. 20 2 6/20 0 0.4. 00 0 
Shot, patent..ccccccsessooee| 22 5 0.. 2210 0/| 2210 0.. 2215 0 
Red or minium ....cccesoee| 20 5 0.. 2010 0) 2015 0.. 000 
White, dry ....sseeeee 26 0 0.. 28 0 0| 27 0 0.. 28 0 0 
ground in oil ... 26 0 0.. 29 0 0) 26 0 0.. 29 0 O 
Litharge, W.B. ..- 24 00.. 00 0/24 00. 000 
QUICKSILVER, per bot. ... 617 0.. 618 0} 617 0.. 0 0 @ 
SPELTER, Silesian, per ton . 2015 0.. 0 0 0/20 0 0.. 20 5 0 
English V & 8 .....e.e0e 2015 0.. 0 0 0)1915 0.. 20 0 0 
Zinc, ditto sheet 2510 0.. 0 0 0/ 2510 0.. 26 0 0 
Sree., Swedish faggot . 000.000) 000.000 
Keg.c-sccccccce sece 15 0 0.. 0 0 0/1415 0..15 0 0 
Tin, Banca, percwt. ........0¢| 615 0.. 0 0 0) 415 0.. 00 0 
Straits, fine—cash ..........| 61210... 0 0 0| 412 0.. 00 0 
For arrival ..ccccscceseee| 6 6 O01. 610 0] 41210.. 413 0 
English blocks secccssesees| 6 3 O01. 0 0 Of 415 0.6 416 0 
Bars ..ccccccccccscccee-->| 6 4 0.. 0 0 O} 416 0.1. 417 0 
Refined, in blocks........| 611 0.. 0 0 0| 417 0.. 418 0 

TrnpLates, per bx of 225 sheets 

IC CORO wccccccccecccovccces| 1 3 Ooo 1 4 6] 13 OO. 2 8 O 
IX ditto.e .cocccssccccoccces| 2 8 O.. 110 6G] 1 8 Oe 1 9 @ 
IC charcoal ..ccocccssccccse| 1 8 0. 111 0} 17 6. 180 
IX dittO..ccccccccccccccocee| 114 0. 117 0] 113 6. 114 O 
CoaLs, best, per ton .e.seceeee| 018 3.6 018 6| O17 6. 019 0 
Other sorts ......cesccssees| O14 8.. 017 6] 014 6.. O17 8 
Oixs, per tun, Seal, pale ......| 39 0 0..40 0 0/36 0 0.. 0 0 6 
DUE. bc caceccaccesscoce | 2. 0 Oe 00.010 0-4...0 84 
Sperm, body .........000e| 90 0 O 0 0 0/93 0 0.. 0 0 9 
Whale’ South Sea, pale. 37 0 0.. 0 0 0/35 0 0.. 36 0 g 
Yellow . eee 36 0 0.. 0 0 0) 34 0 0.1. 0 0 g 
Brown 34.0 0..35 0 0/33 0 0.4. 0 0 g 
E.I. Fish 32 0 0.. 0 0 0/31 0 0. 0 0 g 
Olive, Gallipoli . 54 0 0.. 0 0 0/68 0 0. 0 0 g 
Spanish 5210 0.. 53 0 0/63 0 0 65 0 g 
Palm  .ses- 4110 0..42 0 0/40 0 0.. 0 0 9 
Linseed ......++-. sossessee| 31 5 0.. 0 0 0) 3010 0. 0 0 g 
Rapeseed, English pale ..../ 4010 0.. 0 0 0/34 0 0.. 0 0 g 
Brown .esessee-seosevees| 3810 0.. 0 0 0) 3110 0 0 0 g 
Forcign pale..sssesee 42 0 4310 0| 3510 0.. 0 0 0 
Brown ..ce.-ce-.0 39 0 0 0 0/82 0 0.. 83210 9 
OEE sccccceesccncrsoece 72 0 0| 65 0 0.. 67 0 9 
TallOW seccccceccccrcscccecce| 85 0 Ooo 0 0 0/87 0 Owe 0 O @ 








PRICES CURRENT OF TIMBER. 
1869. 1868. | 1869. | 1868. 








Per load £sis, 48, £ & | Per lond— £240 4644 
Teak ........+++++-10 10 11 10/11) 1012 10 | Yel. pine, per reduced C. | 
Quebec, red pine .. 15 415| 3 5 415| ja, Ist quality 18 10 ‘91° 17 0181¢ 
yellow pine .. 3 5 410) 213 4 5) 2nd do. .. 13 01310 11 10 12310 
St. John’s N.B.. yl 0 0 YU 0} O O O O| Archangel, yellow.. 101" 1310 11 O12 0 
Quebec, oak, white.. 519 6 0| 5 5 510/ St. Petersburg, yel. 10151210, 1" 019 0 
birch ...... 4 5 417] 4 5 5 | Finland .......... 610 710) 7 0 8 0 
.4 5 510| 315 & 5) Memel............ 0000 0000 
+ 0 © 0 0] © O O O}| Gothenburg, yl .. 8 0 915) 8 0 910 
405610); 406 © white 710 810 8 0» 0 
210 4 0| 2 O 310) Gefie, yellow ...... 9 01010) 9 01010 
210 *10| * O 4 5) Soderhamn........ 81010 0) 9 01010 
2315 3 0 2 2 3 3 ee ee C. 
-2 8 210/ 32 5 21) 10h bys by94 10101210 0 oe 8 
406 8 5 8 $10 in. pens 
410 6 0)| Deck int; 
000-0] 000 Ol per Ese 0.004) 090 
5 0 6 O| 610 7 10) Staves. per 
710 8 0| 810 910 | Quebec pipe ...... 006 000 
G eee las os ° puncheon.. 18 10 ly 0 94 025 0 
Quebec, wht. spruce | Baltic, crown .. 
St Johnwhtsprece 12 015 0118101510! Pipe ......., 100 01800140 0 168 0 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Ir is generally believed that it is impossible to do two 
things thoroughly well at the same time; and, impressed 
with this fact, we deemed it best to conclude in our last 
impression our report of the Manchester Agricultural Show, 
,ostponing all notice of the last conference of the Institution of 

echanical Engineers until the present week. Not one of the 
papers read suffers in the least degree by keeping over for 

, a few days; and we believe we study the best interests and 
wishes of our readers by supplying a full report of the 
meeting now, instead of a comparatively meagre notice 
of the proceedings of the Institution in our last impression. 
The conference began on Tuesday, the 3rd instant, 
in the theatre of the Newcastle Literary and Philo- 
sophical Society, under the presidency of Sir William 
Armstrong, who, on the opening of the meeting, 
stated, in a few words, that he would postpone his 
address till the evening, when all the members would be 
present. The following paper by Sir W. Armstrong was 
then read by the Secretary. It was fully illustrated by 
excellent diagrams :— 


THE HYDRAULIC SWING BRIDGE OVER THE OUSE. 

The formation of the Hull and Doncaster section of the North- 
Eastern Railway necessitated the crossing of the river Ouse by an 
opening bridge, so as to admit the passage of the important traffic 
carried on in large sailing-vessels. It was also necessary that there 
should be not more than one pier in the navigable channel, with a 
clear opening of not less than one hundred feet on each side. 
The requisites of the railway and river traffic necessitated a con- 
struction that admitted of being opened and closed very rapidly. 
It was also necessary that the power applied should be capable of 
controlling with great accuracy the momentum of so ponderous a 
mass, and hydraulic power was therefore selected as the agent. 
The instances in which hydraulic power had been previously ap- 
plied to the opening and closing of movable bridges are very 
numerous. Most of these bridges have been erected for the passage 
of railway traffic, and they may be divided into three classes. 
First, swing bridges on which the bridge is lifted from its solid 
bearings by a central press previously to being turned ; secondly, 
swing bridges on which the bridge rests upon a circle of two rollers ; 
thirdly, drawbridges on which the movable patform is drawn 
back and pushed forward in the line of the roadway. In addition 
to the hydraulic bridges comprised in these three classes, there is 
one example of a bridge on the bascule plan being worked b 
hydraulic power. This is at Liverpool, over one of the doc 
entrances. The first hydraulic swing bridge was erected in 1852 over 
the riverSevern, on the Gloucester and Dean Forest Railway, and the 
first hydraulic drawbridge was erected in 1853, over the river 
Tovey, on the South Wales Railway, near Carmarthen. All the 
swing bridges which turn on a centre pier, and span an opening on 
each side, have been made to turn on live rollers without being 
lifted ; because in bridges of that construction neither extremity 
can have any steadying support in the act of turning, but in some 
instances a central press has been applied to relieve the rollers of 
part of the weight. Where single-leaf swing bridges are lifted by 
a central press, the deflection is taken off by letting down the 
bridge upon its solid bearings when closed; but in the case of 
drawbridges and swing bridges not lifted by a central press, 
hydraulic machinery is applied to lift the over-hanging end or ends 
so as to take off the deflection after closing. The openings crossed 
by these various forms of bridges have varied from 30ft. to 100ft. 
span. The heaviest bridge to which the central lifting arrange- 
ment has been applied is one over the Regent’s Canal, near the 
London Docks, in which instance the weight lifted and turned 
amounts to 450 tons. In bridges with the central press, the head of 
the lifting ram fits into an inverted cup upon the bridge to allow of 
oscillating movement, and the bridge in swinging turns upon the 
water by carrying the ram round with it. The pressure of water em- 
ployed in the central hydraulic press isabout 8001b. per square inch ; 
and in the largest of these bridges the diameter of the ram turn- 
ing upon the water is 5lin. In most cases the bridges are in con- 
nection with a system of hydraulic pressure applied to cranes and 
other machines in the vicinity, the pressure being supplied in the 
usual manner by steam engines pumping into accumulators. But 
in some few instances, where there is not such a supply of power 
at hand, the pressure is supplied by hand pumps charging the 
accumulator, and thus storing up the power ready for application 
whenever required. At the Ouse Bridge there was no supply of 
hydraulic power at hand, and in that instance the total power 
required was too large to be supplied by hand labour. It was 
further necessary, on account of the position of the swing bridge, 
either to convey the power to the centre pier by a pipe under the 
bed of the river, or to produce it upon the pier dades a steam 
engine within the pier itself, and the latter ~ o was adopted. 
The construction of the bridge was shown in accompanying dia- 
grams. The total length of the bridge, fixed and movable, is 
830ft. The fixed portions consist of five spans of 116ft. from centre 
-to centre of piers. The bridge being for a double line of railway, 
each span is composed of three wrought iron girders of the bow- 
string form, the centre girder having a larger section to adapt it for 
its greater load. These girders have single webs, and are 9ft. deep 
in the centre. The total width of the bridge, from outside to out- 
side, is 31ft. Each of the piers for the fixed spans consists of three 
cast iron cylinders, of 7ft. diameter, and about 90ft. in length. The 
depth from the under side of the bridge to the bed of the channel in 
the deepest part is about 61ft. The headway beneath the bridge is 
14ft. 6in. from high water datum, and 30ft. 6in. from low water. 
The swinging portion of the bridge consists of three main wrought 
iron girders, 250ft. length and 16ft. Gin. deep at the centre, dimi- 
nishing to 4ft. deep at the ends. The centre girder is of larger 
sectional area than the side girders, and, instead of being a single 
web, is a box girder 2ft. Gin. in width, with web plates yin. to 

‘,in. in thickness, and the top and bottom booms contain about 
32 square inches of section. The roadway is carried upon trans- 
verse wrought iron girders resting upon the bottom flanges of the 
main girders. In the centre of the bridge the main girders are 
stayed by three transverse wrought iron frames securely fixing 
them together; and over the top of these frames a floor is laid, 
from which the bridge-man controls the movements of the bridge. 
An annular box girder, 32ft. mean diameter, is situated below the 
centre of the bridge, and forms the cap of the centre pier; this 
girder is 3ft. 2in. in depth, 3ft. in width, and rests upon the top 
of six cast iron columns, each 7ft. diameter, which are 
in a circle, and form the centre pier of the bridge. Each of these 
columns has a total length of 90ft., being sunk about 29ft. in the 
bed of the river. A centre column, 7ft. diameter, is securely 
braced to the other columns by a set of cast iron stays, which sup- 
port the floor of the engine-room. This centre column contains 
the accumulator, and forms the centre pivot for the rotation of 
the bridge. The weight of the swing bridge is 670 tons. Thereis 
no central lifting press, and the entire weight rests upon a circle 
of conical live rollers. These are twenty-six in number—3ft. 
diameter and 14in. width of tread—and are made of cast iron, 
hooped with steel, and they run between two circular roller paths 
32ft. diameter. These roller paths are 15in., and are made of cast 
iron, faced with steel ; the axles of the rollers are horizontal, and 
the two roller paths are turned to the same bevel. The turning 
motion is communicated to the bridge by means of a circular cast 
iron rack 12}in. wide on the face, and 64in. pitch. It is shrouded 
to the pitch line, and is bolted to the outer circumference of the 
upper roller path. It gears with a vertical bevel wheel, which is 


carried by a steel centre pin, supported on the lower roller path. 
This is driven by a pinion connected by intermediate gearing with 








the hydraulic engine. There are two of these engines, duplicates 
of one another, either of which is sufficient for turning the bridge. 
The force required to turn the bridge is ~~ to about ten tons 
applied at the radius of the roller path. h hydraulic engine is 
a three-cylinder oscillating engine, with simple rams of 4tin. 
diameter and 18in. stroke. These engines work at forty revolu- 
tions per minute, with a pressure of water of 700 lb. per inch, 
and are estimated at 40-horse power each. The steam engines for 
supp! ing the water pressure are also in duplicate, and are double 
cylinderengines,drawing three-throw pumps 2‘8in. diameter,and 5in. 
stroke, which deliver into the accumulator. The diameter of the 
steam cylinders is 8in., and the stroke of the piston is 10in., each 
engine being 12-horse power. The accumulator consists of 164in. 
ram, with a 17ft. stroke, and is loaded with a weight of sixty- 
seven tons, the weight being composed of cast iron segments 
pended from a cr 1 and working down in the cylindrical 
casing formed by the centre cylinder. For the purpose of obtain- 
ing a perfectly solid roadway when the bridge is in position for the 
passage of trains, and also for securing the perfect continuity of 
the line of rails, the following apparatus is — :—Each ex- 
tremity of the bridge is lifted by a horizontal hydraulic press, 
acting upon levers forming a toggle joint, the piers having rams 
acting in opposite directions upon two toggle joint levers, which 
act one upon each side of the end of the bridge, and they 
are connected by a horizontal bar, which is confined by a 
stud sliding in a vertical guide, so as to insure parallel action of 
the two toggle joint levers and producing exact y parallel lifting 
of the two sides of the bridge. Three resting blocks, one under 
each girder, are pushed home when the end of the bridge is lifted, 
by means of two separate hydraulic cylinders, and the bridge is 
then let down upon the resting blocks by the withdrawal of the 
toggle joint levers, and the bridge ends are then perfectly safe for 
trains to pass over. The hydraulic cylinders for this fixing gear 
at the two ends of the bridge are worked by the bridgeman from 
the centre platform by means of two levers, and for the purpose 
of — him to regulate the stopping of the motion of the 
bridge at the right place an indicator is provided, consisting of a 
dial upon a pedestal. This dial has two pointers, which are 
actuated by the motion of the bridge. One of these pointers 
makes two revolutions, and the otherforty-two revolutions for one 
complete rotation of the bridge. These pointers are similar to the hour 
and minute hands of a watch, the slower pointer being analogous to 
the hour hand, and the quicker one to the minute hand. The 
bridge has no stop to its movement, and would swing clear past 
its right position if the turning power were continued, but the 
bridgeman, being guided by the indicator, knows when to stop 
and reverse the hydraulic engines, for the purpose of stopping 
the bridge in its right place. When this is done, a strong bolt, 
three inches thick, in each end of the bridge, pressed outwards 
by a spiral spring, is shot into a corresponding notch in the fixed 
girder work, so as to lock the bridge ; and when the bridge is re- 
quired to be opened these bolts are withdrawn by a wire cord 
leading to the platform on which the bridgeman is stationed. As 
the accumulator is stationary, and the fixing gear at the ends of 
the bridge travels with the y Ae the communication of water 
power is made by a copper pipe passing up in the axis of the bridge, 
through the middle of the centre girder, having a swivel joint at 
the lower end. Also, as the hand gear for the bridgeman rotates 
with the bridge,while the hydraulic turning engines are stationary, 
the communication for alles the valves is made by a copper 
rod passing down through the centre of the above pressure pipe 
in the axis of the bridge. This rod is connected by levers direct 
with the regulating valves of the hydraulic engines, and the 
engines are reversed in either direction by the action of a small 
hydraulic cylinder, which is governed by the movement of a three- 
= valve, actuated by this rod from the bridgeman’s platform. 
e cylinders for working the fixing gear at the ends of the brid se 
are worked by valves placed upon the centre platform, in reach of 
the bridgeman, the pipes between the valves and the cylinders 
eye along the side of the roadway of the bridge. The time required 
or opening or closing the bridge, including the locking of the 
links, is only half a minute, the average speed of motion at the 
extremities of the bridge being 64ft. per second. For the purpose 





' of insuring safety in the working of the railway line over the 


bridge, a system of self-acting signals is arranged, that is actuated 
by the fixing gear at the two ends of the bridge, and a signal of 
** all right” is shown by a single semaphore and lamp on the fixed 
part at each end, but this cannot be om until each one of the 
resting blocks and bolts is secured in its proper places. 

The paper was illustrated by a series of diagrams, to which, as 
the paper was being read, Mr. Westmacott directed attention 
where necessary, to render the details of the bridge more lucid and 
intelligible. We may add that illustrations of hydraulic engines 
by Sir W. Armstrong, similar to those referred to, will be found 
in THE ENGINEER for May 25th, 1866. 

A discussion ensued upon the subject of the paper, and after- 
wards Mr. I. L. Bell proposed a cordial vote of thanks to the 
president for his able and valuable paper. Mr. Bell stated that 
nothing could exceed the perfect manner in which the work had 
been executed ; and so gratified were the directors of the North- 
Eastern Company, that they had placed upon the transactions of 
the board a minute recognising their entire satisfaction at the 
manner in which the work had been done. 


THE MECHANICAL VENTILATION OF MINES, 


The secretary nextread a paper on the ‘Mechanical Ventilation 
of Collieries,” by Mr. William Cochrane, of Elswick, of which the 
following is a full abstract :— 

“Tt must be admitted that in the great advance which has 
been made in the development of mining enterprise, and 
looking to the future requirements of our local coal-fields, 
adequate ventilation is not inferior in importance to any of 
the problems which the mining engineer has to solve. 
The earliest records of mining make us acquainted with 
the readiest mode of ventilation, no provision beyond the 
natural conditions being adopted ; and so long as mines were only 
worked to a very limited extent by levels or ‘adits,’ or if by 
shafts, of very small depth, the natural system was found to 
answer all requirements; only there was this disadvantage—that, 
with thermometrical variations, the determination of the current 
of air was dependent on the average temperature of the mine being 
above or below that of the external atmosphere, a condition con- 
stantly varying and interchanging throughout the year, and, 
therefore, not permitting any certainty of action in the direction 
or quantity of air which could be used for ventilating the mines. 
This system is still used in mines of limited extent, and where, 
from the nature of the mine, very small resistances are offered to 
the current of air circulating. In some cases, under these condi- 
tions, as in the Staffordshire ‘thick coal’ mines, the determina- 
tion of the air into a particular course is often insured by placing 
a fire — | in the upcast shaft. Such a contrivance, however, can 
only produce a very small effect, and is, therefore, of limited 

‘arger scale, however, this principle has formed 

e most generally adopted system of mine ventilation in this 
country, namely, that of the furnace. Much discussion 
had arisen as to the best system of furnaces and the most 
economical mode of feeding hon with air. The following are 
the results of some recent experiments that have been made at 
different collieries in the northern coal-fields under various condi- 
tions and depths of shafts, extent of workings, and thickness of 
the seams of coal, and are reduced for the purpose of comparison 
to the duty that 1 1b. of coal consumed effected per horse-power on 
the air circulated in the mine; the pressure was indicated by a 
water gauge placed in the mine, “a therefore represented only 
the work done in overcoming the friction down to the mine, and 
exclusive of the work required to o the friction resistance 
of the two shafts. The general result of the experiments was that 
that duty varied from 37 Ib. to 101 1b. of coal per yr on 
the air, taken upon currents air ranging fro 000 to 


application. Ona 








120,000 cubic feet per minute. Depth of shaft is the most 
important consideration for the efficient application of a furnace. 
There are other conditions, however, which it is necessary to 
secure, namely, that the shaft be dry, and that it be lined with a 
good heat-retaining material. It is considered a fair estimate of 
the economic value of the average conditions in which furnaces are 
worked that only one-fifth of the heat due to the combustion 
of the coal are utilised. There are many objections, besides the 
small useful effect to the use of a furnace, which cannot be over- 
come, and which form a constant source of cost attendant upon it, 
namely, the ity of ing the flues and the consequent 
suspension of the active ventilation of the mine; the inconvenience, 
and in some cases the impossibility, of using a shaft highly heated, 
and often full of smoke, for any other purpose than as awentilating 
shaft; and the serious damage done by the products of combustion 
to cast iron tubing, timber, pumps, or wire ropes, where winding 
is carried on in the upcast shaft, especially where the shaft is 
damp. If the conditions are unfavourable for the use of a furnace, 
such as shallow shafts and heavy resistances to be overcome, the 
furnace is then quite unable to compete with a good mechanical 
ventilator in economical effect. e limit of the furnace as a 
ventilating power is soon reached where the resistances offered by 
a mine are heavy, and this objection naturally led to the adoption 
of other means to meet the conditions under which the furnace 
would fail to afford a sufficient ventilation. Machines for blowin 
fresh air into or exhausting the foul air from mines were adop' 

in the very earliest times, especially abroad, where the conditions 
of the seams are such as required more efficient ventilation than 
the furnaces supplied. Hence it is that mechanical ventilators are 
very numerous abroad, while in this country, until very recently, 
they were quite exceptional. In a table compiled by Mr. J. J. 
Atkinson, Government Inspector for the Durham coal-field, has 
been shown the depth at which furnaces are estimated to be equal 
to ventilating suaciines in point of economy of fuel, assuming that 
the sources of loss are of the same extent in each case, that is, the 
loss of fuel in furnaces by cooling in the upceast, and in ventilating 
machines the power expended in overcoming the useless resistances, 
and that the ventilating machines utilised 60 per cent. of the 
engine power. The general result is that the minimum depth at 
which the economy by the two plans is equal is 960 yards, with an 
average upcast temperature of 100 deg. Fah., and a depth of 
1130 yards, with 200 deg. Fah. temperature, estimating a con- 
sumption of 8 lb. of coal per hour per indicated horse-power of the 
engine. A recent calculation by M. Guibal, of Mons, deduces the 
following comparisons —that if a furnace in a 12ft. shaft, 400 yards 
deep, circulate 53,000 cubic feet of air per minute under the total 
resistances represented by 34in. water gauge, and an average 
excess of upcast temperature of 108 deg. above the downcast, with 
a duty of 31 1b. of coal per horse-power in the air estimated upon 
the total resistances, then a mechanical ventilator, utilising 60 per 
cent. of the power employed would, under the same conditions, 
have a duty of 11 1b. of coal per horse-power on the air, being a 
saving of 64 percent. At a depth of 550 yards to circulate the 
same volume, the duty of the furnace being 22 1b. of coal, that of 
the mechanical ventilator would be 11 ]b., being a saving of 50 per 
cent. The paper then classified the mechanical ventilators which 
had been used under two heads—first, those working by centri- 
fugal action; and, second, those working as pumps. Of those of 
the first class, one had been described at the last meeting—the 
Guibal ventilator at Crudley Colliery, Staffordshire.* The largest 
example, it went on, of that class erected in this country will be 
seen at the Thrislington Colliery. It is 36ft. diameter, and 12ft. 
in breadth, driven by a horizontal cylinder 30in. diameter and 
30in. stroke. The ventilator has only been recently erected, and 
is not yet ventilating any large extent of working, but some expe- 
riments kave been made with it, from which the following results 
have been obtained. The regulating shutter was not properly 
adjusted so as to give the best results of working, and the drift to 
the upcast shaft was too small for accurately increasing the current 
of air, amounting to 80,000 cubic feet perminute. With fifty-four 
revolutions per minute a water gauge of 2}in. was maintained at 
the inlet; with seventy revolutions a water gauge of 44in.; and 
with eighty revolutions a water gauge of 6}in.” After giving tho 
results of other Guibal ventilators in operation, the paper con- 
tinued—‘‘In order to make a fair comparison of the Guibal venti- 
lator with the furnace, the following case of the Pelton Colliery, 
Durham, is given, as it is the only one where the data have been 
accurately ascertainable respecting the replacing of the furnace by 
this mechanical invention. In this case the duty obtained by the 
furnace was 1021b. of coal per hour per horse-power in the air 
estimated, on the water gauge of 1,)in. indicated in the mine, and 
a current of air of 35,000 cubic feet per minute; and the duty was 
reduced by the ventilator to 201b. per hour per horse-power with 
a current of 54,000 cubic feet, and a water gauge of 2in. indicated 
in the same position. This shows a saving of fuel by the adoption 
of the Guibal ventilator in place of the furnace, amounting to 80 
per cent. The class of ventilators to which the Guibal belongs is 
that of centrifugal action, and in the same class may be mentioned 
the Biram, Nasmyth, Brunton, Rammell, and Waddell ventilators. 
[Diagrams of the Nasmyth, Rammell, and Waddell ventilators 
were exhibited.] A Biram ventilator (similar in principle to the 
Nasmyth, with the exception of the vanes being inclined to the 
radius) the writer has experimented upon at Tursdale Colliery, 
Durham, and found that only 124 per cent. was utilised of the 
gross power supplied from the steam boilers; and from experience 
with other open running fans he considers that percentage 
cannot be materially exceeded with any form of open fan without 
a casing. A Waddell ventilator, recently erected at Pelton 
Colliery, utilises only 39 per cent. of the power applied; and a 
Rammell, at Framwellgate Moor Colliery, does not exceed 40 per 
cent. of utilised power. The Guibal utilises 60 per cent. of the 
power applied. Except the Guibal, all the other ventilators of 
this type discharge throughout the entire circumference; but that 
this is a defect can be inferred from the fact that if such a fan 
running open have the access of air into its centre stopped, great 
power will still be required to make it revolve, though no useful 
work is done. The useless work done upon the external air in 
this case is done to a diminution of useful effect, when the fan is 
exhausting air supplied at its centre from any mine drift or 
passage. It was anticipated that the Waddell ventilator would 
obviate this defect by arranging the air passages through fans of a 
gradually decreasing section from the centre to the circumference, 
so that the velocity of rotation at any point multiplied by the 
sectional area of passage at that point should be constant, thus 
filling up the fan with issuing air, and preventing the possibility of 
re-entries. In this case the re-entries cannot be seen as in the 
Biram, where the eddies of air all round the circumference are 
easily distinguished, but that they do evidently arise is proved by 
the low power utilised. The Brunton, which closely resembles 
the Waddell and the Rammell, cannot be expected to ag any 
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better results. By the kind permission o sh, the 
results of a Rammell ventilator, recently erected at the Framwell- 
ter of ventilator, 22ft., with 





ate Colliery are here given :—Di 
Soin. steam cylinder, and 102 revolutions per minute; volume of 
air, 53,600 cubic feet per minute, with a water gauge of 2sin.; 
result, 40 per cent. utili One of the chief reasons of the low 
useful effect of these exhausting fans is that they are exposed 
throughout the entire circumference to the external air, which 
rushes in behind the vanes to supply the vacuum formed by their 
revolutions; but this vacuum ought to be supplied only from the 
mine to be ventilated, and it was this consideration, and the prac- 
tical proof that this injurious effect was inherent in open running 
fans, that led to the casing of the Guibal ventilators and dis- 
charging the air at only one part of the circumference. This step, 
however, was attended with the objection that the air was dis- 
charged with a high velocity, viz., the velocity of the periphery of 
the fan, and carried away with it a most important store of force, 








* Illustrations of a 30ft, Guibal fan will be found in Taz Eyorveer for 
October 16th, 1868. > 
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the partial utilisation of which has been effected by adapting the 
principle of evased tubes to the expanding chimney, in which the 
easing of this ventilator terminates. The air entering its base at 
a high velocity leaves the chimney at a reduced velocity propor- 
tionate to the increased area of the outlet, and in this action 
restores a considerable amount of power it would otherwise carry 
off. An adjustable shutter was next found necessary, in order to 
regulate the size of the outlet and the various conditions of the 
volume of air required, and resistances. A series of very interesting 
experiments had been made, showing the steadily-improved 
results obtained from the ventilator, as the casing chimney and 
shutter, in its accurate adjustment, were consecutively added. 
Generally, as to the powers supplied from the steam boilers for 
working these ventilators, 60 per cent. was found to be utilised; 
but it must be noted that this amounted to at least 80 per cent. of 
the power actually transmitted to the ventilator, as one-fourth of 
the boiler power must be allowed for the loss due to the friction 
and imperfection of the steam engine. One of the ventilators (of 
which several examples were now in use in this country of 36ft. 
diameter) had been recently started in Belgium of 40ft. diameter, 
but detailed experiments had not yet been made upon it. It was 
arranged to work at the speed of eighty revolutions per minute, 
producing a ventilation of 150,000 to 200,000 cubie feet of air per 
thinute. under a depression of water gauge of about 7in., which 
was certainly the maximum requirement of any known condition 
of mines. Inleed there could be no question that any practical 
requirement in the ventilation of mines could be satisfied by this 
system, and it could not be surpassed in simplicity of construction, 
small liability to accident, and the little wear and tear to which 
its working parts were subject.” The paper next pointed out 
peculiarities in the Guibal ventilator—as to the concentric form of 
the casing, and as to the curving of the vanes—and it then dealt 
with the second class of mechanical ventilators -that in which the 
principle of variable capacities, asin the pump, wasinvolved. Struve’s 
air-pump ventilator was the best known of the class. and consisted 
of two gasometer-formed pistons working in rings of water, alternate 
upward and downward strokes drawing air from the mine and 
forcing it into the atmosphere by means of suitably arranged valves. 
The Struve was, when well constructed and in good order, capable 
of producing avery satisfactory exhaustion, but for certain reasons 
it did not offer the advantages for mine ventilation which the centri- 
fugal action fan did. The usual effect was from 40 per cent. to 45 
per cent. of the boiler power, when all the working parts, and 
especially the air valves, were in good condition. In conclusion (to 
quote the words of the paper), the economy of fuel, if neglected 
hitherto, has now become of paramount importance. To increase the 
amount of air in any given time the mine requires the consumption 
of an increased quantity of fuel, proportionate to the cubes of the 
volumes ; thus, for twice the volume eight times the fuel. Hence 
the best system of ventilation is that in which, under the same con- 
ditions of mine and the same amount of first outlay, produces the 
maximum work for one pound of coal consumed, so long as such 
ventilation compares satisfactorily with any other in the points of 
durability and cost of working, and possesses the quality of adapt- 
ability to all the varying conditions which are met with in mining 
operations. 

This paper was also illustrated by excellent diagrams, and led to 
a very lengthy and animated discussion. 


MECHANICAL FIRING OF STEAM BOILERS, MR. JOHN DAGLISH, 
OF SEAHAM. 

The first part of this paper contains the result of a series of 
experiments that were arranged and carried out by the writer at 
Rainton Colliery, chiefly for the practical determination of the 
question of the utility and economy of side water boxes in con- 
nection with Juckes furnaces, and incidentally to ascertain the 
advantage derived by covering boilers, and the best materials for 
that purpose. A second series of experiments are then given that 
were conducted at Seaham Colliery for the purpose of practically 
ascertaining with certainty the advantages obtained by the use of 
mechanical apparatus as compared with firing by hand, and the 
comparative advantage of various systems of mechanical apparatus. 
Incidentally, attention was drawn to other points, and experiments 
were made to ascertain the best rate of motion for the bars, thick- 
ness of fire, and distance of boiler from fire-grate. A third series of 
experiments is then given that were conducted at Silksworth Col- 
liery, for the purpose of determining the relative advantage of the 
Cornish boiler for colliery purposes, as compared with the plain 
cylindrical boiler, prior to erecting a large number for the extensive 
new coal winning which is now proceeding at Silksworth. Inci- 
dentally, the experiments were carried out with different qualities 
of coal, for the purpose of ascertaining their comparative economic 
effects. The first series of experiments was made at the pumping 
engine at Rainton Colliery, which is well adapted for experiments 
of this kind, as the engine is going continually at a uniform speed. 
The boilers are in one range, are all of the same sizeand description, 
and the temperature of the water was taken alike throughout. 
They are fitted with Juckes’ mechanical fire-grate, consisting of an 
endless chain of short longitudinal bars, traversing forwards with 
a slow continuous motion, and thus conveying the fuel from the 
hopper by a self-acting operation. Nos. 1 and 2 were covered with 
one description of boiler-covering composition, and were fired by 
Jucke’s mechanical furnaces, 4ft. broad ; while two wrought iron 
pipes, 2in. in diameter, were placed on the inner end, 14in. above 
the bars. These pipes were necessarily exposed tothe action of the 
furnace heat, and, in order to prevent them from being burnt, 
were constantly kept filled with water; Nos. 3, 4, and 5 boilers 
were also fired by Jucke’s furnaces, to which were added Coulson’s 
waterboxes. These are the full length of the furnaces, 7in. square, 
made of half-inch wrought iron ; on the inner end they are con- 
nected with the boiler by pipes, and have at the outer end a sludge 
pipe, to remove any scale from the boiler. Nos. 3 and 5 boilers 
are covered with different kinds of boiler-covering composition, 
whilst No. 4 is not covered at all. The height of the bottom of the 
boilers above the firé-bars was 2ft. in three of the boilers, and Ift. 
Gin. in the others. The quality of coalused was “‘peas,” orscreened 
small steam coals; the same quality being used in all the experi- 
ments, ani the exact quantity of coal used was carefully noted. 
The time taken in consuming the coals was also noted, together 
with the number of gallons passed through the special feed pipe ; 
all connection with the other boilers being shut off. The strokes 
of the engine were also taken during each experiment by means of 
engine counters. The result of these experiments may be gene- 
rally stated to be :— 
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Ibs. of water 
evaporated 
= i per Ib. of fuel. 
lst.—With boiler covering, without water boxes, and with 
boilers 2ft. above fire-grate ... 0... 0 1. see vee vee 4°83 
2nd, —Without boiler covering, with water boxes, and boiler 


at lft. Gin. above fire-grate ...0 60.0 6. eee eee 4°66 
3rd.—With boiler eovering, with water boxes, 1ft. 6in. above 
fire-grate... «.. 5°02 


4th.—With boiler covering, with water boxes, 2ft; above fire- 
The advantage of water boxes in increasing the evaporative power 
of a boiler, as well as in the increased economy of Pael, are there- 
fore very considerable ; but those advantages are to a great extent 
neutralised by the difficulties and increased expense in upholding 
those boxes, There might be circumstances, however, when their 
use woul be attended by ultimate economy. The advantage of 
having the boilers at a distance of 2ft. above the fire-grate, as com- 
pared with Lfé, Gin., is also shown by these experiments, With 
Ift, Gin. distance the effect was 5°02, as compared with 558 with 
4 distance of 2ft., showing an advantage in the latter of more than 
6 per cent. It is also found in practice that the boiler is much less 
ingured by the action of the heat at the greater distance. The 
second series of experiments was made with the rau; 
the Seaham: winding engine, and they are under cover of « boiler 





house. ‘The boilers are allof the same dimensions, being o: 
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egg-ended cylindrical boilers, with a straight flash flue going into 
the main flue. No. 1 boiler was fired by hand ; the heated air, 
after passing along below the boiler, returns by a side passage, and 
travels all round the boilers before entering into the chimney. 
After the wheel flue experiments were made, the flue of this kind 
was made into a straight flash flue. No. 2 boiler was first fired by 
hand, with a straight flash flue runving direct inte the main flue, 
and was afterwards fitted up with Stanley’s self-feeding mechanical 
furnace. No. 3 boiler was tired with Vicar’s self-feeding furnace. 
Nos. 4 and 5 boilers were fired with Juckes furnace, of the same 
description as those already experimented on at the Rainton Col- 
liery pumping engine. From the experments the following 
deductions may be drawn:—First, with hand fring the 
quantity of water evaporated per pound of coal, with 
a flash flue, is 6°66 lb., as compared with 5°22 Ib. with a 
wheel flue; and the total quantity of water evaporated is 441 
gallons per hour, as compared with 433 gallons per hour, show- 
ing the marked advantage of the flash flue over the wheel flue, not 
only in economic effect of fuel, but also of boiler space. It is 
probable, however, that this amount of economic effect (6°66) 
is considerably higher than that obtained under ordinary circum- 
stances, as the fires were more regularly attended to than is usual 
with hand firing. Secondly, Juckes furnaces. This apparatus, 
invented for firing steam boilers, has been in operation for some time 
in this district, and has lately been adopted very largely at many 
collieries in the North of England. The advantages of this 
furnace are, perfect cumbustion of smoke, and great regularity in 
raising steam; the saving, in common with other mechanical 
appliances, in the wear and tear of boilers, and in manual labour in 
stoking, the latter amounting probably to £200 per yeur per boiler. 
In comparison with hand firing, it does not seem to possess any great 
advantage in economy of fuel, the comparative economic effect 
being 5°90 as compared with 6°66 for hand firing ; but the latter is 
probably a much loher result than what is usually attained in 
practice. Like all other mechanical appliances, it requires a 
certain amount of care and attention in its use, but on the whole 
it may be said to be successful and economic in application. It is 
not well adapted for using Duff coal, although this is done in 
some instances when the Duff is washed. Thirdly, Vicar’s 
furnaces. Of all the mechanical apparatuses for firing steam 
boilers, none seem to be so successful as Vicar’s, as arranged at Sea- 
ham Colliery—though this apparatus erected elsewhere seems not 
to have worxed satisfactorily—which was probably owing to the 
improvements recently made in the apparatus. These now con- 
sist of three distinct appliances. The traversing bars, intended to 
give progressive motion to the incandescent fuel, by a slow alter- 
nate and intermittent longitudinal motion ; secondly, the pump 
feeders, which alternately press a regular supply of coal from the 
hopper to the bars ; thirdly, the water troughs in which the fire- 
bars are immersed, and which are absolutely essential, as no 
ordinary fire-bars can withstand the intense heat of the fire. This 
furnace was in constant operation at Seaham Collieries for nine 
months without requiring any repairs, and in all respects it has 
been most successful and economic. When using the same class 
of coal (peas) as in the hand-firing experiments, the economic 
etfect was 7°14, as compared with 6°66 ; but the maximum results 
of this furnace have probably not yet been obtained, nor the best 
condition as to thickness of fire ascertained—the high amount 
of 8°78 lb. of water evaporated per lb. of coal being in one instance 
obtained, This furnace is very efficient in its action in avoiding 
the formation of smoke. The great advantage, however, attend- 
ing the use of the furnace is its applicability to the use of Duff 
coal, or dust coal, with high economic effect. It will be observed 
that with dust coal the economic effect actually reached 6°841b. of 
water per lb. of coal. Taking ile consumption of fuel in one of 
these experimental boilers at six tons per day of twenty-four 
hours, and taking the comparative price of peas and Duff coal at 
3s. and 1s, per ton at the pit, the commercial economy effected by 
the use of these furnaces over any other mechanical apparatus not 
adapted to use Duff coal will be £200 per year per boiler. 
The evaporative power of the apparatus does not appear by these 
experiments to be equal to that of Juckes or hand firing, al- 
though this may arise; as before stated, from the fact of its 
maximum power not being yet perfectly developed. A somewhat 
interesting circumstance may be observed in these experiments. 
The fire-bars used in this special fire are 5ft. 4in. in length, whilst 
those in Juckes’ apparatus are 6ft. Gin. in length; but although 
the. heat of the fire in Vicar’s grate was much more intense than 
in the Juckes, the pyrometric observations in the flue beyond the 
boiler invariably showed much lower temperature from the former 
than from the latter. It would seem, therefore, that the heat 
developed on the Vicar’s grates is of a considerably higher 
intensity than that of the Juckes, and as effectual in its action on 
the exposed surface of the boiler, so that the absolute heat 
remaining on arriving at the flue is then reduced below that of 
Juckes. The experiments with Stanley’s apparatus give very 
irregular results, showing that a lengthened series of experiments 
as to speed of dispersers, thickness of fire, &e., would be required 
before the maximum effect could be regularly attained. In this 
apparatus the coal falls through crushing rollers on to two 
dispersers, or rapidly revolving dises with radiating ribs, which 
scatter the coal uniformly through the fire by centrifugal action. 
The advantages of this furnace are that it permits of the use of 
Duff, or dust coal, and a comparatively large amount of fuel can 
be consumed per square foot of fire-grate surface. As compared 
with hand firing, a much lower economic effect is exhibited, being 
4°74 against 6°66; but it is more than probable that this arises from 
the Stanley apparatus not being in all respects arranged to obtain 
its maximum effects. A few experiments were made with this 
furnace after the addition of Whittaker’s traversing bars, but not 
sufficient to yield any reliable data. The third series of experi- 
ments with single tubular boilers were made with two boilers 
erected at Silksworth Colliery for temporary purposes, which were 
fortunately of exactly the same size, and were constructed with a 
single tube. They had been previously in use at the Londonderry 
blast furnaces blowing engine, and were then set over the fire, 
grate, the draught returning through the tube and thence round 
each side of the boiler. At Silksworth one of these boilers is set 
in a similar way, the other having a fire-grate fitted up in the 
tube and used as a Cornish boiler. ‘this series of experiments 
was intended also to show the useful effects of external heating 
surface, and by an arrangement of dampers the smoke could be 
either taken at once up the chimney, or made to pass all round 
the outside of the boilers by the external wheel flue. ‘The follow- 
ing are the chief deductions to be drawn from these experiments : 
—(L) The advantage in No. | boiler, of using the wheel flue, over- 
taking the smoke direct through the tube to the chimney, is as 
5°51 to 4°87; (2) there is a slight disadvantage in No. 2 boiler using 
the return tube through the boiler and the side flues, instead of 
taking the flame direct from under the boiler to the chimney— 
being as 4°72 to 4°94. The general results of these experiments 
tend to show the advantage of flash flues, having the usual large 
heating surface. The most important point, however, to be 
deduced from the experiments was the small evaporative power of 
the boilers when fired through a single tube, as compared with the 
result of firing underneath the boilers, being only 604 and 690 
gallons evaporated by the former as compared with 1344 and 1243 
by the last method, the economy of fuel being about the same in 
each case. The chimney, however, used for these boilers was only 
temporary, and not capable of producing a draught sufficient for 
the wheel flues. This fact renders it inipossible to make any com- 
parison between these experiments and those made at Seaham 
Colliery. Itmust be borne in mind that these boilers 
means fair Specimens of the Cornish bviler; and arrangements 
| are being made to carry out a series of experiments to ascertain 
| the evaporative power and economy of the Cornish boiler as com- 
paved with cylindrical boilers. These experiments will be made 
with boilers recently erected at Hetton Colliery on improved con- 
In conclusion, the writer expressed his thanks to 
Wm. Armstrong, jun., and Emerson 
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Bainbridge for their careful attention in carrying out and tabulat- 
ing the experiments. 

A long discussion ensued, in which Mr. Hawksley, Mr. Crompton, 
Mr. I. L. Bell, and the president took prominent parts; after: 
which a hearty vote of thanks was accorded to Mr. Daglish, 
and the members then adjourned to take part in the various 
excursions. 


THE PRESIDENT’S ADDRESS. 

In the evening a very large and influential company, including 
many ladies, again assembled in the theatre of the institution for 
the purpose of hearing the annual address delivered by the presi- 
dent. 

Sir William Armstrong, who on rising was loudly cheered, 
said—This year is the centenary of the steam engine of Watt ; and 
I am glad it has fallen to the lot of Newcastle to receive, on so 
auspicious an occasion, a society which must regard Watt, more 
than any other man, as the father of their calling. First, then, I 
shall discharge my duty as your president by paying a tribute of 
respect to the memory of the illustrious man who, in the corre- 
sponding year of the last century, completed and set to work the 
greatest of mechanical inventions. In 1765 the authorities of 
Glasgow College, little thinking of the momentous step they 
were taking, intrusted a model of a Newcomen engine to James 
Watt, a maker of mathematical instruments, for repair. The 
sagacity of Watt enabled him, by an inspection of the model, to 
detect a radical defect in the principle of the engine. He saw that 
the condensation effected within the cylinder reduced its tempera- 
ture, and rendered restoration of the wasted heat necessary at 
every stroke. He perceived that the steam ought to act ina vessel 
always hot, and be condensed in a vessel always cold. He thus 
conceived the idea of separate condensation. With a quiet tenacity 
of purpose he set to work, under great disadvantages, to realise his 
idea of a more economical, steam engine. His design was soon 
matured, but the difficult¥ of execution long remained a barrier to 
practical success. In the Newcomen engine the weight of the 
atmosphere, acting against a vacuum, was the moving power, and 
leakage of air past the piston was prevented by water resting on 
the upper side. An unbored cylinder, made in separate parts, 
sufficed for this arrangement, but in Watt’s design, steam instead 
of air acted on the piston ; a water packing was inapplicable, and 
leakage could only be prevented by the more accurate fit 
of the piston in the cylinder. A moderately steam-tight 
cylinder and piston were, however, more than the workshops 
of the day could produce, and we read of his vain attempts 
to correct, by pasteboard and cork, inaccuracies of workmanship 
such as in our time have no existence. With ailing health, 
narrow pecuniary means, and a temperament inclining to de- 
spondency, he was, in many respects, unfitted for a struggle with 
difficulty; but he was a man whose mind was taken captive by an 
idea, and he could not help persevering. His attractive character 
and fine intellect had attached to him many valuable friends, 
superior in station to himself, and his letters to some of those 
friends, written during his struggles, exhibit at once his severe 














| discouragement and his irresistible impulse to proceed. In 1768 


he had succeeded in producing a condenser with its necessary 
appendage of an air pump; but it was not until the following year, 
1769—exactly a century ago—that his first complete steam engine 
was finished and put in motion. The first trial was made by Watt 
ina secluded glen, behind the house of his friend, Dr. Roebuck, 
near Linlithgow. The engine was not a mere working model, but 
a machine of considerable power. It had a cylinder of 18in. in 
diameter and a stroke of 5ft.; but the cylinder and piston, which 
were described as the best the Carron Ironworks could produce, 
were still so inaccurately made as to defeat, in a great measure, 
the anticipated success. The engine, however, afforded a practical 
demonstration of the value of the invention sufficient to lead 
eventually to the happy alliance of the capital of Boulton with the 
genius of Watt. In 1773 the engine was removed to Mr. Boulton’s 
works at Soho, and was fitted with a new cast iron cylinder, the 
casting and boring of which were deemed no small achievement in 
those primitive days of mechanical engineering. The first engine 
of Watt was, like that of Newcomen, only applicable to pumping, 
but Watt quickly saw by what modifications it could be rendered. 
applicable for rotative motion. By a succession of brilliant 
inventions, comprising, amongst others, his parallel motion and 
his ball governor, he advanced to the final conception of the 
double-acting rotative engine, which became applicable to every 
purpose requiring motive power, and continues to this day, in 
nearly its original form, to be the chief moving agent employed by 
man. To do full justice to the genius of Watt, we must consider 
the disadvantages under which he laboured. In the present day 
every contrivance is practicable in a constructive point of view, 
and the vast variety of devices used in modern mechanism, and 
applicable to new mechanical combinations, are made known to 
inventors in minute detail by the press. But Watt had no such 
facilities. He had to draw from his own mind what we can now 
choose from pre-accomplished invention, and his choice of means 
was vad lt to the narrow limits of what was practicable in the 
rude workshops of the period. If we give due weight to these 
considerations, we shall be able to appreciate the remarkable 
originality of his mind and the sagacity displayed in his inventions. 
Watt lived to see his steam engine bear fruit in marvellous utility 
to the human race; but he could have had no ideaof the resultsit was 
destined to realise before the expiration of the first century of its 
existence. Itis impossible to contemplate these results without feel- 
ings of enthusiasm. To appreciate how much we owe to the steam 
engine we need only consider for a moment what our position would 
be if we were deprived of its agency. The factories which clothe all 
the nations of the earth would be almost extinguished. The deep 
mines which supply nearly all our mineral wealth would be 
abandoned. The manufacture of iron wonld shrink into com- 
parative insignificance. Horses and sailing ships would again 
become our only means of transit. All great engineering works 
would cease, and mankind would relapse into that condition of 
slow and torpid progress which preceded the subjugation of steam 
by Watt. Having thus, in honour of an inventor whose name will 
grow greater as the world grows older, referred in general terms 
to engineering progress during the last hundred years, I need but 
glance at some of the more recent achievements in mechanical and 
constructive art, in order to show that the extraordinary advance 
of the century continues unabated. That such is the fact will at 
once be apparent when I remind you that during the short périod 
of eleven years, which has elapsed since the Institution of 
Mechanical Engineers last held their annual meeting in this town, 
the Atlantic telegraph cables, the Suez Canal, and the great 
railway across the American continent, exceeding in length 
the sea passage from Europe to America, have been added to 
the engineering triumphs of the century. Of these there 
is but one of which England can claim the glory, and that 
is the first successful Atlantic telegraph. The recondite 
science involved in that undertaking, the boldness of the 
enterprise, the perseverance displayed after the first failure, and 
the moral effects, as yet but partially developed, of its ultimate 
success, justify us in regarding the first Atlantic telegraph as one 
of the very greatest and most honourable achievements of man. 
3ut Englishmen may feel additional pride in reflecting that the 
successful laying of that cable, as well as of the subsequent French 
one just now completed, was chiefly due to the fact that there had 
been previously completed in this country a steamship of such 
antic size as to be of itself one of the greatest wonders of modern 
sinecring. Thus it is that one great invention hangs upon 
another. First came the steam engine, then followed the great 
steamship, and finally the Atlantic cable, which, without the aid 
of steam, could never have been laid. The Suez Canal presents 
another example of the direct application of the steam engine to 
the execution of one of the most remarkable of modern works, the 
chief part of the Suez Canal having been executed by steam 
dredgers, of which an interesting description was received | by this 
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institution at the Paris meeting 





In conte mpl iting this undertak- 
































ing, we are naturally led to compare it with the great ne ri 
relics of Egyptian ns In quantity of n ute ri ul moved the 
Suez Canal is f n the great Pyrami In its moral 
and intellectual a mieast ly superi . he ancient 
work is a usele nument of the idle vanity of a tyrant ; the 
modern work will oe ar witne to 1 science and utili- 
tarian spirit of our better t world ir AS 
the dominion of mind over matter is I should lengthen 
my observations too mu i wei the many new and 
important plications « I ’ | mechanical processes 
effe cted § since our last meetin re. The manufacture of iron and 
steel—steam cultivation—mining operations am locomotion 
by land and water—economy of labour and of time—economy o 
fuel— printing—an s of the seamstré 
have all heen fa r ‘recent mechanical pro- 
Tl j 1 follows naturally a notice of the steam 
and | al interest for us, in locality celebrated, 
since the e arlk st days of coal mining, for the production of th: 


invaluable mineral. England, 


with her innumerable st 
and manufactories, i l 














more dependent upon cc 
tenance of her pros perity than any other nation, a1 
of the dure ation 0 f her coal-fields now very pro} 
attention of a I 1 Commission. The investig: 
mission nob $ab conan but so far as th 
results are re assuring. I concur in the probabl 
announcement lately made by two of my fellov, 
that the total quantity of coal in this isl wil 


but until tl 


practicably inexhaustible 





quantities collected by that commission npi f, 
and expressed in totals, it is difficult to j with certainty or 
accuracy on the subject. Although th« d ration of our coal may, 
geologically speaki ig, be practically unlimited, we have still to 
consider the important question, how long will England be 
supplied with coal as good and as cheap as at present ! ? Wehave 





into our best and most 
» done into thei irs ; and i 
aper, and ours dearer and 
sa manufactu ring country 


inroads 

nations | 
foreign coals should grow b« tter and ches 
worse, the balance may turn against us 


unquestionably made greater 
cessible coal beds than other 








long before our coal is exh: — xd in quantity. It is clear that our 
stock of good coal is very 1: n of it lies at great depths, 
and one of the most import oe quest ions “gk Royal Commission 


























has to investigate is the depth at which coal can be worked with 
commercial advantage. The cl obstacle l extreme 
depth is the increase of t« mperature i s we descend 
J am justified by ascertained facts in sayi rate of in- 
crease will, as a rule, prove to b not ( degree 
Fahrenheit for every twenty yards in i e is reason 
to expect that it will be even more rapid at greater depths than 
have yet been attained. The cor nt t ture of the earth 
in this climate at a de pth of 50 nd the rate of in 
crease as we descend is to be ca!cul is starting point 
Adopting these figures, you will find that the t of the 
earth will be equal to blood hi tatadepth of ut GRE 

further depth of 500yards, bstan 

naked skin to tou thin It is ¢ 

an opinivn as to n tem 

labour is practicable, in t] mp atmospl i 

almost equally difficult to determine hov e tem pe erature of 
the air in the distant parts of ar remely deep n can b¢ 
reduced below that of the strata ich it is b in con- 
tact. It is certain, however, that nit of practicab pth will 
chiefly depend upon the mechani ums which can be provided 














for relieving the u in ers of the severest part of their labour, for 
maintaining a supply of sufficiently cool air at the working faces of 
the coal, and for iperseding = e use of horses, \ hich | suifer even 
more than men from highly-heated air. For the relief of labour 





we must look to coal-cutting rer * improveme at of venti- 




















lation to exhausting fans, and for the sup ding of horses to 
hauling engines driven by transmitted power. he employment of 
coal-cutting machines, worked by compressed air conveyed into the 
mine by pipes, is already an accomplish and when the diffi- 


culties and the objections which us considerable 














time to new mechanical arrangem | from these 
machines, they will probably attain « i ication. One of 
the earliest attempts at coal cutting by machinery was described 
by the late Mr. Nicholas Wood at the former Newcastle meeting 
of this institution, and all the really practical resu'ts as yet ob- 
tained date from that period. The ing influence of the 
expanding air as it escapes from thes machines will be acollateral 
advantage of considerabl importa ein the hot atmosphere of a 


ic coal-cutting 
; into the mine 

nd the cold air 
ju amtity to lower the 


The air discharged from the } 
Hetton Colliery 
s below fi 
ient in« 


deep mine. 
machines now in use in the 
at a temperature of seven degr 
from each machine appears to be suffice 





et 























temperature of the circulating atmosphere by one degree f, as 
seems to be probable » six or seven of tl 1ese “machi ines can be em 
ployed at each working face, we m vy by this means lessen the heat 
by a corresponding number of degrees, and thus afford very con- 
siderable relief The employment of compressed air, as a motive 
power, in substitution of hors¢ ctio ulso quite feasible, and 
may be expected to become quite general in very de pw — il 

As regards ventilation, the fan machines of the several cor struc 
tions tried have already exhibited great om pe ag ovel he old 
method of ventilating by an upcast furnace sh id althor ig 
the efficiency of the furnace s} ventilation is increased by 
depth, there is reason to be lie ve 1 will maintain its supe- 














riority to greater depths than are lik Is to be reached in mining 
Thus far I have ben of mechanical engineering as applied to 
purposes of production. I have now to refer to it connect 
with the opposite’element of destruction. When battles were 
fought hand to hand, war, so far as mechanics are concerned, was 
affair of muscular f force, and was in that form the most san- 






forces 
and 


the most close. When other 
pplianc es became né cessary, 


guinary because combats we 
were called into play inventiv 








these, as they have advance d, hav more and more widened the 
distances separating combatants, and have thus operated to pre- 
vent that greater sacrifice of life which would otherwise have 
resulted from the employment of more destructive weapons. It is, 





therefore, not to be supposed t future wars will be rendered 
more murderous by the inte rvention of the eng ineer ; on the con- 
trary, we may fairly anticipate that the more the element of intel- 








lige mee super rsedes that of animal force in military struggles, the 
more will the barbarity of war be mitigated. clience naturally 
sides with civilisation, and tends to establish a supremacy over 


barbarism ; and we find this tendency, as in the case of the late 
Abyssinian war, not only giving overwhelming superiority to the 
cause of civilisation, but deciding the issue with the least possible 
vaste of life. But whatever our sentiments may be in regard to 
war, it would be absurd to contend that we ought to withhold 
from invention when the aoe sought to be attained is the de- 
struction of life and propert It is our province as engineers to 
make the forces of matter an dient to the will of man ; and those 
who use the means we supply must be responsible for their legiti- 
mate application. It will be in the recollection of the members of 
this institution who visited the Elswick Works on the occasion of 
the last meeting at Newcastle, that two or three small breech- 
loading rifled guns were shown to them as novelties dese rving their 
attention. Those guns had then very recently received the rec 
nition of the Bri tish Government, and may be regarded as the 
small beginnings of a system of ordnance which has since attained 





















a very extensive adoption in this and other e teers s. It was not 
until the principle of rifling was adopted for military fire-arms that 
these weapons presented much scope for the mechar in’s art; 
but the introduction of rifling, and he ch ange si form of the 


projectile from a sphere to a pointed “tate, brought about a 
complication of new conditions which it has required years of re- 

search and experiment to meet and satisfy. Passing over the sub- 
ject of rifled small arms, which of late has called forth a great 
amount of ingenuity and skill, I will speak of artillery, as being 


















































that division of gunnery with which I am personally connect d. 
The most I f the consideration fectin mod n 
artillery is or t possible tube with the lea 
ible 1 state my views as to the best mod 
ini t objec I call attention to t conditions 
affecting the force to be 1 ted. Whena cha f powder is 
fired in a gun it is converted at an exceedingly hich te 
] ir iti u € rt is due even in r t 
to t ] t » t y of gas produce the 
heat evolved W ’ lised in men 10 fj € 
a considerabie if it bein bsorbed by the material of the gun. 
The heating o in by firing is an effect familiar to every one, 
and it affords indication both of the quantity of heat 
| abstracted from useful effect, and also of the am: zingly high 
temperature of the gas before it ese: Seuen the mun. 
rounds fire in quick ssion from a "field piece will I Ke 
» he hat cannot be touched. Since the flame is only in con- 
tact with the bore for about the 150th part of a second at each dis- 
charge, it follows that the sregate duration of the flame 
act by which the gun i heated, in fifty rounds only 
t -third of asecond. The thin film of heated matter 
ited on t urface of the bore at each discharge contributes 
. ure to this rise of t ure but we may i 
lis n of heat from t source as fully neutralised 
of t vals occupied by loading. Th 
" iate both the intensity of the he 
nd th he w bsorption. In small 
area of surface rrounding the charge is 
1 relatior 1ass of the char; ge than it is in larg: 
guns. Th refore, the waste caused by the heating of th gun is 














also relatively greater, and the gas never attains either the sar 
heat or the same pressure in the iller weapon as in the large: 
But the greater heat attained in ge gun adds to pressure not 
only directly, by expanding the ; but indirectly by accelerating 
the combustion of the powder. “The powder must be regarded as 
fuel burning in a furnace, and the hotter the furnace is the quick 














the fuel will burn. You will - reeive, then, that the pressure of 
powder-gas per unit of surface is augmented by increasing th 
from all con siderations regarding the pro 
re of the gas is further increased in la 
t length of column represente l by t 


with the length 


ntatio1 


gme 






























projectile having to acqui 
a of t s t 
1 pressure, due to t 
cause is n r ier monly yposed, For these 
various reasons t introduction of t ifled } pl nd the 
i n ler ordn con 
€ y nt s our utmost 
} ssure actually 1 
ith ing ervic 
is prol bl] not § 
juare inch. Now come 
l 1 t ist 0 
det trated by Pro 
ess the greatest possible 
out of action, have it 
its exterior tate of 
essary that internal 
n outward direction, an 
t external tensior » § nward direction, up to a 
ved: me of utrality. If these conditions w 
wed that in av r thick cylinder the 1 
fo salen the terior portion would be stretched to the bre 
point ioieee the exterior portion acquired any considerable 
tension. The inte . therefore, would be overstrained, while the 
exterior would be understrained, and the aggregate resistance 
would necessarily be le 1 if all parts were doing full duty. 
This reasoning is the foundat of the argument in favour of 
built-up guns, in which every layer of the material is stretched 
upon the | ayers beneath, and the finished structure is in the con 


dition of intern compeeesi m and external tension, demonstrated 


















by Barlow to be that of greatest treng th. The Americans have 
endeavoured, urtial success, to realise the advantage of this 
pri ] 1 guns bye ng the inside first, and allowing 
t] 1 po rtion of the m tal t shrink upon the hardened in 
tei e Rodman cast iron gun i le upon this system, 
and considering t nature of material, has, in some examples 
at least, exhibited great pows resis , tl ugh not sufficier 
to enable it to be used for vy ordnance in the rifled form. 
Where forged material is 1 r the fabrication of guns, this 
ition of outward tension inward compression is unatiain- 

2 except bj the applicatioi the material in ssive layers, 
stretched on those below. Considerations of economy oF 
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but theoretical per 
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coil-ma 


convenience uu 


the Frazer 
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fection will be most nearly reached in thi it gun which is composed 
of the greatest number of layers. To atte mypt to for: 1 
in single ks is direct violation of established 
and the general failure which has attempted such attempts is 
a practical proof of the truth of the theory. The next point to 
consider is the best kind of material for the fabrication of guns. 
In determining this question the choice clearly lies between steel 
and wrought iron. I say this with no disparagement of Major 
iser’ system of adapting cast iron smooth-bore guns for 
; introducing a tube of coiled wrought iron, but this 
method has, hitherto, only been applied with success to gun 
which, though formerly classified as heavy ordnance, are dwarfed 
by comparison with the ponderous guns of the present day. Fo 
these we require the greatest strength we can attain, and cast iron 
cannot possibly be regarged as so efficient for enveloping the 


internal 


as either wrought iron or steel. In discussing which 
is best, I be trespassit g on contro 
nd Whitworth, both great names in gun- 


tube 
of these two materials 
versial ground. Krupp 





shall 











“ Ss 
nery, thoug h differing widely in their views on other points, agree 
in this, that steel is the right terial for the entire gun. I, on 
the other hand, have also advocated wrought iron in the form of 
welded coil for the chief mass of the gun, limiting the use of steel 





to the internal tube, which has abrasion to resist as well as tensile 
strain. The expression of my opinions upon this point may 
probably not be considered impartial, but I will nevertheless state 
the grounds upon which my preference of wrought iron thus : 
plied is based. It has been eund, both in Elswick and Woolw 
guns, that whenever failure takes place it almost invariably 
originates with that part which is made of steel. It is the steel tube 
which is nearly always the first to crack. So, also, when the vent 
pieces or closing blocks of the breech-loading guns were made of 
steel their fracture was alarmingly frequent, but since wrought 
iron has been substituted such occurrences are rare. The conelu- 
sion, therefore, at which I long since arrived, and which I still 
maintain, is that, although bteel "has much greater tensile strength 
than wrought iron, it is less adapted to resist concussive strain. 
This conclusion is in strict harmony with the fact that armour 
plates made of steel have proved, on every occasion of their trial, 
greatly inferior to plates of wrought iron. The e xperiments s which 
I made some years ago on the toug hening of steel in large masses, 
by immersion when heated in oil, led “me to e xpect ‘that this 
fragility would - ehviete. Ll by that process, and I felt sanguine 
that I should be e by such treatment to produce steel armour 
plates of extraordina ting power. An armour plate of steel 
was accordingly 1 fa | for ex Wi mpered 
in a large | Its quality was tried with t 














cture periment, and 





st piece 8 cl 





off after tempering, and proved by tension and bending. The 
results showed a very high tensile strength, combined with so 
much toughness, that 1 was unable to match its bendin; 
power by any sample of iron I could compare with it. The 
plate was then sent to Portsmouth for trial, in the fullest 
confidence of its success, but two shots from a 65-pounder 


sufficed to break it in various directions, and it was justly 
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pronounced a failure. With these experiences before me, it is im- 
possible I can hold any other opinion than that the vibratory 

stior r : ssive cor n is more dangerous to steel 
than iro wi it not 1 ry to provide a harder and more 
homogen ul t wrought iron for the surface of the 
wore, I sho enti l use of steel for the manufacture 
of ordn J ! ( » contend that very strong guns may 
10t be made of steel, but J convinced that failures will be more 
fr ‘ ul, I may ad disastrous, with steel than with 
i \ 1e conditions ‘of trial are the same. The want of uni- 





iormity in the qu lit y of steel continues to be another serious ob- 



























jection to its use; and, in addition to all these considerations, the 
element of cost is gre ‘tly in favour of the wrought iron coil construc- 
tion over every mode of manufacture in steel. I will : now offer a 
few remarks upon the interesting question of the probable future 
of guns. Upon the solution of this question de; : Is pattern 
of future d also the policy of continuing or abandoning 
the struggle umour plates against guns. From my previous 
remarks on ‘increase of pr sure with which we have had to 
contend as we have increased the size of our guns, it might be in- 
ferred that we were now nearly reaching a limit, beyond which the 
tre! and endurance of our material would enable us to 
] lam not prepare | to say how far we cot \ dvanced 
u I ently exist conditio but certainly every increase 
f ld have been attended with increase of difficulty. A 
‘ owever, has just dawned upon the subject, which en- 
the prospec It has become apparent that the power 

whi ve been an be so modified as to produce the 
( with less strain upon the gun. It may 
! loxical that there should be a limit t he theoretical 

of increasing the initial pressure of the gas evolved in 


t the apparent anomaly will disappear on examination. 











































f expanding un is analogous to that of ex- 
um in the cylinder of a steam engine; and we all know 
, in the case of steam, of having a high pressure to 
1, provided a steam jacket be used to maintain the mate- 
rial of the cylinder at a t mperature equal to that of the 
entering stean But in a gun we can have no provision 
analogous to the steam jacket, and it would appear that it is 
owing the necessary absence of such a provision that 
the: limit to the increase of initial pressure, beyond 
in of propelling force is realised. Perhaps 1 shall not 
derstood without explaining this curious and important 
in wre detir manner, and I will therefore endeavour 
» The force exerted in a gun bears a certain relation to 
the heat « d by the gasific ition of the charge. The greater 
the heat the greater the force, for heat is nothing han un- 
pende I have already alluded to the s of heat by 
transmissiot the gun, and it is evident that this transmission 
must | sti ount when the heat of the gas is highest. 
B lower-burni p ler, less heat and pressure ar 
‘ it waste « in the stag of initial pres- 
sul I ] » hore expansiv¢ ction. Hence 
the sl burni , er at first, but stronger after- 
ward ithe e total quantity of gas be only the same, 
and the pressuz t so t at any point, yet the aggregate 
sure thre b 5 jual that of the more energ: 
and re ngert powd lis would not be so if the gun, 
the st« keted cylind col ~~ maintained at the maximum 
temperature of the elastic ithin. But t case of the 
gun th perature would be far ah ve the 1 ¥ point of its 
wn ni lL Iti onty lately that attent tion has been strongly 
directed the powder ques ae in Englend. In Russia 
Prussia, where t efforts have been made to obtain endurance 
with large rifled guns, powder ter in gr: ae ited form to that 
a l England his long been v holly discarded and superseded 
by powder stamped into prismatic blocks, which burn more slowly ; 


but although we have erred in usinga powde r for our new ordnance, 











so violent as to be justly designated ** brutal” by the French, yet 
we have this satisfaction, t] the ordeal which our guns have sus- 
ned with oui verer pov affords an assurance of strength 





withstood the mild 





























} we could nx they had only 
| descrij 1 of powde which alone continental guns have been 
| successfully tried. n is now fully awakened to the sub- 
| je : ientific military cor ittee is conducting experiments 
| upon the force of different descriptions of powder. In these ex 
} per the pressures exexted in every part of the gun are 
| determin by the use of am instrument of exquisite delicacy, 
invent y my friend and partner, Capt. Noble. This instrument, 
which is a happy combination of mechanical and electrical action, 
indicates the velocity attained by the projectile at any number of 
poin's in the gun, and from these velocities the pressures are de- 
duced by calculation. 1 a diagram of pressure can now be 
exhibited for gas in a gun, as well as for steam in a cylinder, and 
I think you will agree with me in regarding this result as no small 
triumph of mechanical science. The mitigation of initial pres 
sure, which is known to be compatible with the maintenance of 
efficiency, opens a new future guns, and removes all doubt as 
to the practicability of incre: their six | power to an 
extent which it would be vain to follow on the side of the defence 
by increase in the thickne our. No pre it armour-clad 
vessel is proof ainst | and there is not the 
slightest probability that i nour will be proof against 
future gun Ships of the War class can al y be pierced 
with sh t cor able ranges by even second- 
class gu nger ships, now in course of construc- 
tion, ar imilarly overtaken in a very few years. 
{ le it is of very doubtful advantage 
hay prevent the entrance of shells 
¢ charges, but on the other hand the 
pessay the thick side of an armour-clad 
carries fragments that would act with terrible 
‘ t we cannot stop a shot, the next best 
thing fe te pa ve through. Wooden ships are out 
of the question, because they are combustible, but we may have 
ships of iron without the Whatever weight we carry as 
armour we lose arma nd if we lessen the offensive 









with armour, we ought to be very 
lise its defensive purpose. The 
efficiency of modern ordnance against armour plates is dependent, 
not only on the power of the gun, but also upon the m: au al and 
form of the projectile. Ordinary cast iron proved absolutely use- 
less for projectiles to be used against thick armour plates, and 
until Major Palliser applied the process of chilling to the manu- 
facture of cast iron projectiles there was every reason to believe 
that hardened steel was the only material that could be used for 
this purpose with effect. The process of chilling gives extreme 
hardness to cast iron, but in point of toughmess a chilled cast iron 
shot is inferior to one of steel. Steel, however, though much less 
liable to break, is more easily crushed; and this brings me to 
notice a curious ‘ollanee of difference in the amount of the 
penetrative power lost by crushing and by breaking. A crushed 
projectile is always much heated by the blow, but the fragments 
of achilled projectile remain cool. Hence, we see that crushing 
detracts more from the power of a projectile than breaking, be- 
cause the heat developed in a projectile by striking a plate isa 
criterion of the amount of force expended upon the projectile 
instead of the plate. We accordingly find that a Palliser shot 
breaking by impact will neve rth less pierce more easily than a 
steel shot which remains whole, but yields to crushing. As tothe 


her 
rei 





power of a ship, by loadin, 
sure that the armour will 














proper form of head to be given to the projectile for piercing 
armour, you will remember that a few years ago this question was 
hotly contested between the supporters of round heads and flat 
heads; but, as often happens in the case of human contentions, 
not limited to t} phere of mechanical engineering, both parties 
were afterwards proved to be wrong When Major Palliser 
brought forward his chilled projectile, he advocated a pointed 





head, and with the new material he was found to be right. 
(Continued on page 100.) 
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TIPPING FRAMES AND DROP SHOOTS AT THE COAL DOCK OF THE MIDLAND RAILWAY AT ST. PANCRAS. 
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WE give this week aset of illustrations of the coal shoots and side 
tipping frames erected at the new coal dock of the Midland Rail- 
way at St. Pancras. These have been planned by Mr. W. H. 
Barlow, F.R.S., C.E., the details have been worked out by his 
assistant, Mr. D. A. Carr, and the work carried out and erected 
by Messrs. Whieldon, Lecky, and Lucas, of the Westminster 
Bridge-road. As there are important novelties introduced into 
this work which very much facilitate the discharge of the trucks 
and wagons, at the same time preventing damage to the coal, 
which has to descend some distance, we think it well worthy 
the attention of railway companies who may require plant for a 
similar purpose, some features in these arrangements being 
— to any in use elsewhere. A 

he coal dock at St. Pancras is 335ft. long, and the staging 
or viaduct, which carries three lines of rails, runs right through 
the entire length of the dock and consists of two plate girders 7ft. 
9in. deep, supported on square columns of plate iron; cross 
girders, 8ft. 6in. apart, form the framework of the structure, 
which is covered with 6in. creosoted Memel planking laid length- 
wise; to these cross girders are secured the coal shoots,which con- 
sist of eight drop shoots and four side tipping frames. The drop 
shoots are constructed on the ordinary plan, but have balanced 
dishes or shoes,.with adjustable counterpoise weights, so as to break 
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| the fall of the coal into the barge. They are situate on the 
outermost or western side of "the staging, and the shoots stand 
| ** fore and aft” between the line of rails. 
| The shoots of the side tips are placed transversly tothe rails, the 
opening being immediately outside the middle line, and discharg- 
ing underneath the main girder at the eastern side of the staging ; 
the ends of these shoots are not balanced, but are hinged to the 
upper portion of the shoot, and are ‘‘ tricedup” by a small winch, 
as shown in the drawing, so as to be out of the way of light barges 
| when coming alongside. The tipping frames which carry the 
| wagons are of an entirely new construction, and consist each 
of four strong girders above 5ft. long by 12in. deep in the middle, 
and 6in. at each end, the web being half-inch thick, with 3}in. 
angle irons at each side ; these girders are connected in pairs by a 
half-inch plate, and are suspended, as shown in the drawing, from 
the squares planed at the ends of a Gin. wrought iron shaft, 
and firmly secured thereto ; this shaft has turned bearings, and is 
supported in gun metal steps, with caps and oil holders, on two 
cast iron standards bolted to the cross girders of the staging. The 
short pieces of rail which carry the wagons are coincident with the 
middle line of railway, and, being firmly bolted to the tipping 
frames, move with them. On the lower side of the tipping frame 
girders are riveted two strong angle iron brackets to carry the 
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adjustable counterpoise weights for bringing back the wagons after 
having been discharged ; there is also on the outermost girder of 
each set a stud and connecting rod to the starting gear mentioned 
hereafter, and on the staging at each side of the opening are 
attached strong plate iron spring buffers to receive the ends of the 
wagon when tipped. Connected with the tipping frame is the 
starting gear, consisting of an upright shaft working in journals 
in the pillar shown in the drawing, and carryingon its upper end a 
worm wheel geared into an endless screw, with fly-wheel and winch 
handle, and on its lower end a disc with crank pin and rod con- 
nected to the end of a horizontal lever; the other end of this lever 
has another connecting rod attached to the stud in the outer 
tipping frame girder, as mentioned before. 

It now only remains to describe the mode in which these frames 
are worked. The wagon of coal being rolled on to the tipping 
frame and secured there, one or two turns of the winch handle, 
acting through the “‘ starting gear,” starts it over the centre, the 
counterpoise being so adjusted that the full wagon overbalances, 
and is gradually lowered by the endless screw on to the spring 
buffers, and into the position for being emptied, after which the 
counterpoise, being then in excess of the empty wagon, brings it 
back again ; the motion being, in either direction, equally under 
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+ control of the screw gear, and requiring only one man to direct it. 
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On Friday last a large number of gentlemen connected with 
architecture and engineering, assembled, on the invitation of Mr. 
Hugh Shearer, of the Dalbeattie granite quarries, and of Mr. W. 
G. of the Penryn granite quarries, on the Thames em- 

ent, near Westminster Bridge, to witness an experimental 

working of the stone dressing machine of Mr. J: oseph E. Holmes, 
of the United States of America. Among other gentlemen present 
we noticed Captain D. Galton, C.B., W. Francis, C.E., J. Goode, 
C.E., Joseph Ferguson, F.R.S., <-> Cubitt, C.E., George 
win, PRS. T. Page, C.E., J. W. , O.E., Decimus 
Burton, C.E., A. C. Andros, C.E., Seymour Teulon, Sir Digby 
Wyatt, T. H. Wyatt, O.E., Professor Donaldson, C. H. Gregory, 


C.E., President of the Institute of Civil Engineers, W. Shelford, 
C.E., J. Kelk, C.E:, T. Lucas, T. M. Smith, C.E., &. 

There were two machines exhibi 
the other by an 8-horse power portab! 


one worked by hand power 
engine, which was equal 
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The cutters are arranged vertically in the hand machine, and 


it for dressing a block of granite or black marble to the full size of 
the travelling bed, that is, to work a face of twelve or fourteen 
superficial feet. 

e machine worked by steam power was timed against hand 
labour, and accomplished in two hours an equal amount of work, 
and, in some respects, better in quality, to that which had occupied 
a good workman fifteen hours and a-half. The trial blocks were 
two pieces of Portland stone, as nearly equal as they could be 
selected as regards quality and the form in which they had been 
turned out of the quarry and scabbled. The hand-dressed stone 
was not worked in the presence of visitors, and the statement 
concerning the time taken in working it had, of course, to be taken 
from the exhibitors. The two blocks were each about 6ft. long, 
lft. 10in. wide, by about 1ft. 3in. deep, and were each dressed to 
a finished tooled face and a bed, 


act horizontally in the machine worked by steam power, but the 
mechanism by which the cut is applied is essentially the same in 
each case. In another particular the two machines differ in 
action. In the hand machine the feed and the cut alternate with 
each other—the table rests while the cut is being given, and moves 
forward when the cutters rise from the surface that they are 
acting on; in the larger and more powerful machine the table 
travels continuously. The power is ws by a driving-belt 
direct from the engine to a rocking crank driving-shaft to which 
the cutters are attached. At the opposite end of this driving 
shaft is an arrangement of bevelled gearing, by which the cutters 


| are put into or taken out of gear, and by which also the power is 


transmitted to a vertical spindle, which, by a worm-wheel, 
operates upon the travelling table. In working a block of Port- 
land or other stone down to a rough level surface, two series of 
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cutters are employed, and so adjusted that when the motion of the 
table is reversed the one set cuts away the ridges that have been 
left between the grooves cut by the other set. The spaces left 
between the faces of the chisels are wider than the cutting faces 
For granite, black marble, and the harder kinds of stone, grooving 
points, rather than chisels, are used for the rough cutting-down to 
a uniform level. The finished tooling is by a broad chisel working 
across the entire face of the stone under treatment. The finishing 
tools were quite equal to the production of perfect and be: vutiful 
work upon the Portland stone, but rather succumbed under, or, 
more correctly over, the granite and marble; but this difficulty — 
one of temper merely— will doubtless be easily overcome. 








The accompanying sketch may convey an idea of the form and 
action of the working arm and cutters. The rocking shatt at A 
gives the scooping action to the range of cutters. When the 
stone has passed for its whole length under the cutters the motion 
of the table is reversed, the pin at Bis taken out, and the arms 
are joined again at E, and the cutters, or dressing tool, as the case 
may be, at D are brought into action. It is intended, we believe, 
to substitute screws for the roller wheels under the travelling 

table, with a view to more firm and steady motion. 

The experiments may be pronounced perfectly successful, 
although the machine may be open to improvements that experi- 
ence of its working may be expected to suggest. The mechanism 
for working the cutters is very ingenious, and admirable in action. 
The inventor has endeavoured to apply the working tools to the 
surface of the stone in the same direction, and with the oe effect 
as the chisel in the hands of the skilled workman. In this 
endeavour he has been remarkably successful, and has produced an 
automaton stone-cutter with reversible elbow and wrist move- 
ments, which perform their functions with extraordinary power, 
regularity, and celerity. In the course of the two hours in which 
it was in hand the block of Portland stone of 6ft. in length and 
20in. wide passed undey the machine a dozen times, and had from 
three to four inches cut off the greater portion of its largest 
face. The forward feed seemed to be from 18in. to 24in. 
per minute, and the cuts part scoop, part blow, equal 
to about a depth of from jin. to jin. without strain. ‘The 
machine has not as yet any self-acting appliance for clearing 
away the débris accumulated by the cutters; but this is easily 
accomplished by hand by the man in charge. The reversing action 
of the machine by the removal of the elbow-joint pin, and the 
canting of the pivoted cutter-holder, is a very valuable feature, and 
greatly expedites the work. 

This machine is a long stride in the direction of accomplishing 
in the application of steam, water, and hand-power, and mecha- 
nical appliances, to the working and dressing of stone, what has 
long been successfully effected in the working of iron, and, more 
recently, of timber. 

Although the experiments may be fairly pronounced to have 
been successful, we were informed that the exhibition was some- 
what premature and hurriedly improvised, and that with more 
complete preparation better results might have been secured, both 
as regards quickness of performance and quality of work. 














THE INSTITUTION OF MECHANICAL 
ENGINEERS, 
(Continued from page 97.) 


Major Palliser has competitors on the Continent, whose claims 
I cannot pretend to weigh, but in this country, at ail events, he is 
entitled tu the hunour ot improving both the material and the form 
of the projectile, thereby greatly increasing the penetrative power 
of our artillery, and, at the same time, effecting an enormous 
economy in the manufacture of projectiles. The most legitimate 
use of instruments of war is for the purpose of home defence, and I, 
therefore, proceed with satisfaction to notice a class of inexpensive 
vessels requiring no arrour, and adapted to render the heaviest 
artillery available for the protection of our shores and harbours. 
Until very recently, there seems to have been an impression that 
large guns required large vessels to carry them; but the fallacy of 
this idea las been practically shown by the proving barge of the 
Elswick Works, which isa mere floating gun-carriage. ‘This little 
vessel, which is only sixty tons burden, is continually used, with- 
out ditticulty, for the trial of twelve-ton guns at sea, even when 
the swell is considerable. ‘This proving barge was the origin of 
Mr. Rendell's idea of the now well-known gunboat Staunch. The 
Elswick barge has no steam power, and thus représents the 
minimum of size; but the Staunch is provided with steam power, 
both for propulsion by means of twin screw, and for working her 
twelve-ton gun. She is, therefore, somewhat larger than the 
Elswick barge, and yet so smail as to be very inexpensive. and at 
the same time a very ditticult mark to hit. ‘To burden such a 
vessel with armour would at once increase her size and her cost, 
thus rendering her more easy to hit, and more expensive to lose. 
A simple screen might, perhaps, be advantageously applied as a 
protection against shrapnel; but thick armour, if used at all, 
should be reserved for ocean ships. lhave so recently published 
my views on the subject of this vessel that 1 need not now repeat 
them fucther, merely observing that guns of the largest size now 
made, or ever likely to be made, may be mounted in vessels simi- 
lav to the Staunch, without increasing their tonnage in more than 
® proportionate degree. Another recent invention, highly favour- 
able to defence, is the celebrated gun-carriage of Capt. Moncrieff. 
By the ingenious arrangement of this carriage the recoil of the 
gun operates in a downward direction, and in descending it lifts a 
counterweight, which, when liberated after. loading, raises the 
gun agalu od the height necessary for firing over the edge of a 
parapet. By this mechanism, the gun is handled with almost 
perfect security to the men, and is itself exposed in the 
smallest possible degree, and onlygyfor_ja few seconds 





while being fired. No embrasures being required the 
gun is not restricted in lateral range. This is the cha- 
racteristic advantage of the barbette system of mounting guns, 
which has, however, the fatal objection of exposing both guns and 
gunners. Embrasures are always a source of trouble in fortifica- 
tions, They not only admit but guide projectiles into the fort at 
the very points where guns are pl: wed. In iron defences, the 
opening for the gun is even more objectionable. Not only does it 
weaken the whole structure, but it serves to break up cast iron 
shot, striking on the edge, and thus to occasion considerable 
destruction inside. 1 m: uy state as a fact, communicated,to me by 
a Brazilian officer, on whose testimony I rely implicitly, that in 
the late Paraguayan war, in which he was engaged, he saw whole 
gun crews swept away in the Brazilian ironclads by common cast 
iron round shot, contemptible for piercing even the weakest 
armour, but which, striking the edge of the port, entered the ship 
in a torrent of fragments. “The Moncrieff gun-carriage gives great 
additional value to earthworks, and, in fact, may be used in mere 
pits which would be wholly invisible to an enemy. It will 
probably also prove to be available in combination with iron 
defences as a means of avoiding the objection of port-holes, and it 
will have the effect of placing muzzle- loading guns on a » ar with 
breech-loaders in regard to security and ease of loading. Captain 
Moncrieff’s invention will play a very important part in defensive 
operations, and will greatly reduce the expense of fortitications. 
Many other instances may be cited in illustration of the tendency 
of mechanical progress to favour defence. Thus the increasing 
size of guns renders them difficult to transport for offensive use 
abroad, but creates no impediment to their defensive spplication 
at home. Or, if we look to the nautical side of the subject, we 
see that the conditions sought to be attained in war-ships for 
aggressive action involve enormous cost, and that the great size o 
these vessels makes them favourable targets for the fire of opposing 
artillery. On the other hand, the vessels required for coast and 
harbour defence are of cheap construction, and their small size and 
facility of inovement give them the advantage of being difficult 
to hit. The Moncrieff carriage is applicable almost exclusively to 
defensive purposes; and the same may be said of torpedoes, 
which, by many ingenious contrivances, have recently been 
rendered most formidable obstacles to ! attacks upon seaports. 
ihe tendency, therefore, of mechanical invention, as applied to 
war, is to discourage aggression, and thus to maintain peace. We 
may, consequently, hope thatit will hasten the arrival of a period 
when civilised nations will abandon the abitrament of arms, and 
settle their differences by rational and peaceful methods. "But, 
while I defend the mechanical branch of military science from all 
imputation of serving the cause of war, I do not forget that it is to 
the civil branch of mechanical engineering that ‘the honour of 
promoting the friendship of nations especially belongs. It is by 
the facilities it gives to intercourse and exchange, and by the 
reciprocal benetits which flow therefrom, that it teaches men how 
much they have to gain by peace and lose by war. 

Mr. Ramsbottom, of Crewe, then advanced to the table, and 
thought they would be doing an injustice to themselves if they 
did not award a hearty vote of thanks to their worthy president 
for the very valuable and interesting address they had just been 
privileged to hear, He had pleasure, the refore, in requesting them 
to acknowledge their obligation by the warmest expressions of 
approval, 

Sir William Armstrong was happy to hear that his remarks had 
met with such general approval, and trusted that the remainder 
of the programme for the entertainment of visitors in the town 
vould be carried to a successful and agreeable conclusion, 























SEATON DELAVAL. 

A special train left the Blyth and Tyne Railway station at two 
o'clock, arriving at Seaton Delaval shortly before three. The 
party consisted of mining and mechanical engineers and other 
gentlemen interested in machinery. They were met at the colliery 
ottice by Mr. George Baker Forster, and conducted to the luncheon 
room. 

The company then returned to the carriages, and were conveyed, 
according to arrangement, to the Forster Pit, to inspect the work- 
ings above ground ‘and under ground, Perhaps it was owing to the 
wet weather above ground, and the promise of the chairman that 
below they should have a more genial condition of the atmosphere, 
that nearly all the excursionists went below, making a descent of 
212 yards. The machinery connected with these workings is some- 
thing remarkable. The winding engine is double cylinders, 36in. 
in diameter and 6ft. stroke, with a dr umof 25ft. ‘The time occu- 
pied in running up or down and changing four tubs is fifty seconds, 
Lhis engine is capable of raising 16UU tons of coals in twelve hours, 
besides aifording ingress and egress to the workmen. ‘The average 
working is about 1400 tons per day, the largest quantity raised in 
the kingdom from a single shaft. ‘The pumping engine is be- 
low ground near the shaft. It is a 4Sin. cylinder, with 4ft. 
stroke, and is supplied by four boilers, The water is raised 48ft. 
from the standage by the back-end piston rod, by means of a crank 
motion, into a cistern; and from thence is forced to bank by a 
double-acting set of force pumps, with rams 10in. in diameter. 
Both the rams have the same stroke as the engine. The pumps 
are 12in. in diameter. They are assisted by an air vessel at the 
bottom, 3Uft. by 2ft. Gin. in diameter, supplied by a small pump. 
The engine pups about twenty- -tive galions ina stroke. The 
nominal horse power of this engine is 250 horses. ‘The lowest 
pressure at which the engine works is 27 1b. The wei ight of the 
column in the pumps is 14°72 tons, and the pressure per square 
inch is 2Vi lb. Lhe quantity of water pumped is 500 gallons per 
minute, and it is forced up 200 yards in one vertical column. 












RYHOPE COLLIERY. 

Not the least interesting of the three excursions organised for 
Tuesday was the visit to Kylope Colliery, one of the most exten- 
sive mines in the county of Durham. ‘rhe party, to the number 
of nearly fifty, took their departure from the Central Station, 
Neweastle, by the ordinary train at two o'clock. On the Hendon 
Station platform Mr. John Taylor, one of the partners of the col- 
liery, met the members; and after introductions had been given, 
the special, in charge of Mr. J. Pattison, locomotive superinten- 
dent, Sunderland district of the North-Kastern Railway, conveyed 
the passengers to their destination. On alighting, Mr. ‘laylor 
addressed the engineers, recommending them, in consequence of 
their numbers, to divide themselves into parties of a dozen each, 
in order that they might the more conveniently visit the different 
works and plant connected with the colliery. Before, however, 
they commenced their tour of inspection, he might be permittec d 
to bring under their notice a few facts which might prove interest- 
ing tothem. ‘That pit was commenced with im 1856, and was 
completed to a depth of 250 fathoms by three years’ sinking. ‘There 
were three winding engines, 2UU-horse power each, and these were 
considered amongst the best in the northern district ; but they 
would perhaps examine them carefully, and draw their own con- 
clusions. ‘hey at present drew 22UU tons of coal per day, but by 
increased machinery they hoped to be able to draw 3000 tons in a 
short time. Jn conclusion, he would recommend them not to go 
down the pit that day, because time was so short. A move was 
then made for the bank of the colliery, which gives employment 
to no less than 800 men and boys; ninety horses and seventy 
ponies being employed in drawing trom tue extreme workings. 
Lhe colliery in reality consists of two pits; the north pit being 
loft. Gin. diameter, and the south 18ft. in diameter. The former 
is divided into two unequal parts by a brattice made of wood, and 
the latter into two equal parts by a brick casing Yin. thick. ‘There 
are three shafts—two downcast and one upcast—tfor the purpose of 
ventilation; the mode of working the mine being by piliar and 
stall, or bond and stall, forty yards by thirty yards. ‘The 
section of the shaft is as follows:— Alluvial deposit, four 
fathoms; magnesium limestone, thirty-six fathoms; quick 
sand, sixteen fathoms ; ; and coal measures to Hutton seam, 
217 fathoms, The depth of the shafts is 254 fathoms 





odd, and the speed observed 20ft. per second. As stated 
by Mr. Taylor, there are three winding engines of 2U0-horse power 

each, worked at 175-horse power ; ‘the beams adopted being 
entirely of malleable iron. The ropes are 540 fathoms, and two 
turns are taken off to alter the lift every two months, The 
cylinder is 68}in. in diameter, with a seven feet length of stroke, 
the revolutions in drawing twenty-two strokes, and the time 1 min. 
25 sec. There are four boilers ¢o each engine, 40ft. long by 7 
diameter, the material used in the construction omaeting of 
Bowling iron on the top, and Lowmoor at the bottom, each 
boiler being worked ata pressure of 12 1b, to the inch. The cage and 
chains used weigh 1 ton 7 cwt., the four tubs brought to bank in one 
draw weighing 1 ton 4 cwt., the coals brought to ) bank at one time 
2 tons 8 ewt. = “and the weight of rope for ‘pulley 4 tons 13 cwt., 
making a total weight drawn on each ascension of 9 tons 12 ewt. 
There are fourteen screens at work, but when some others are 
finished the total number will be increased to twenty-two. They 
are 28ft. long by 6ft. screening surface, and the slides in the south 
pit are 25 1b. per foot, giving a total weight of iron and brick 
brattice of 2000 tons, 

The congress resumed its sittings on Wednesday morning, the 
president (Sir Wm. Armstrong, C.b.) again occupying the chair. 

HYDRAULIC MACHINERY FOR WAREHOUSING GRAIN, 

A paper by Mr. Percy G. B. Westmacott, of Elswick, was read 
by the Secretary, the subject being a description of the hydraulic 
machinery for warehousing grain at the Liverpool Docks.* Blocks 
of warehouses have been erected by the Mersey Dock and 
Harbour Board, ably designed and executed under the supervision 
of Mr. Lyster, the dock engineer, for the stowing and conditioning 
of grain and bread stuffs. The dock upon which they are situated 
is D70ft. wide by 230ft. broad at one end, and 180ft. at the other, 
with a depth at high water spring tides of 34ft. over the sill of the 
gate. The blocks on the east and west sides of the dock are 650ft. 
long; and that on the north end 185ft., the whole range being 70ft. 
wide. The buildings contain five stories. Above the fifth or 
upper storage floor, and partly in the roof, is placed the machinery 
floor, and below the qu: y level are wells and arched subways for 
the reception of the underground machinery. The total storage 
capacity of the floors, exclusive of the quay fioor (at four qrs. to the 
square yard) amounts to 196,000 qrs. of grain. The ends of the 
east and west blocks are constructed to receive iron chambers for 
conditioning grain on the Deveraux system in order to prepare it 
for the market by drying. The steam engine, the prime mover of 
the whole plant of machinery, was of 370- -horse power, and that in 
addition to driving the machinery in the warehouse, supplied 
power working for “the lock machinery and the bridge over the 
entrance, consisting of two 6Uft. and one 50ft. bridges, twelve 
sluices, ten powerful ship capstans, and twenty-four machines for 
opening and closing the lock gates. From returns taken of the 
importation into Liv erpool of the different descriptions of bread- 
stuffs for the years 1855—63, it was estimated that the warehouses 
should be constructed capable of working 250,000 tons per annum, 
irrespective of other ordinary merchandise. Having described the 
principal processes required to be performed by the machinery, and 
the best means likely to secure the requisite power, and especially 
the kind of power, and the most convenient, practical, and least 
costly method of applying and distributing that power, the writer 
stated that it was found after experiment that no system of 
motive power or combination of systems could be found to meet 
those requirements in the aggregate with so much effect, conve- 














nience, and economy as the hydraulic system. Having noticed the 
facility with which this power had been conveyed for long 








; at the Birkenhead docks, and also the advantages or 
otherwise of propelling grain horizontally by means of screws, the 
author stated the results of the latter system. At sixty revolu- 
tions per minute (the maximum etiective speed) grain could be 
discharged by a screw in use at a certain brewery, at the rate of 6} 
tons per hour, being at the rate of 3';th-horse power for every foot 
run. With a screw subsequently put into operation of 12in. 

diameter, and driven at the rate of seveaty rev olutions per minute 
(the most effective speed), thir ty- -four tons of grain per hour were 
discharged. The effect upon the grain in the latter case was 
marke L, it being rubbed and polished, and thereby improved in 
marketable condition. But the long distance through which the 
grain had to be conveyed horizontaily, amounting collectively to 
7000ft., and the power required to perform the operation, even 
with the best form of screw, rendered it expedient to seek some 
other method less absorbent of power, and recourse was had to 
endless travelling bands. Experiments were made with a 12in. 
band, constructed of canvas and india-rubber. It was found that 
a speed of 9ft. per second could be attained with heavy grain, and 
still more with peas. The amount of grain discharged by the 
12in. band at the speed of 8ft. per second, was at the rate of about 
thirty-five tons per hour. Further trials were carried on with an 
lsin. band, made of two plies of stout canvas, covered with 
vulcanised india-rubber. ‘lo meet the requirements of passing 
grain from off the straight bands to either side at certain points 
along the travel, several contrivances with air blast, and brushes 
driven from the band itself, were tried, but with indifferent 
success. Both methods were objectionable on account of raising 
dust, and the friction of the brush proved in time injurious to the 
band. The idea then occurred of diverting the line of the current 
of grain by means of an upward deflection of the band, thus casting 
the grain clear from the band into the air for a short distance; it 
could then be received upou a band travelling in any other direc- 
tion, and, if necessary, could be passed round the warehouse from 
one side to the other, or even make a circuit of three sides of the 
block, according to the method in which it was intended to dispose 
of it, or the place i in which it was to be deposited. There were 
fifty-six spouts, 8jin, square, from the upper to the various other 
floors. No difficulty was experienced in keeping the grain on the 
band, but it was found necessary to glide the grain on to it from 
the feeding hopper through a spout rather less than half the 
breadth of the band, at an inclination of 42} deg., which wouid 
impart a velocity to it on falling approximating to that of the 
band. The maximum amount of heavy grain conveyed by the 
18in. baud was at the rate of seventy tons per hour; the power re- 
quired for driving the band when fully loaded was ascertained to 
be equal to about #yth-horse power effective per foot 1un. The 
paper then described the boiler and engine, Xc., and also other 
apparatus with which the warehouses are furnishec i, including the 
cranes and the two accumulators, each of which latter i is weighted 
with a load of seventy tons, acting on a ram I7in. diameter, and 
the auxiliary accumulator with a load of 100 tons, acting on a 
20in. ram. ‘Ihe form of tub in which grain is lifted from the holds 
of ships, and the hoppers through which it is passed for various 
purposes, having been minutely described, the author detailed the 
construction and capacity of the elevator, which consists of a 
wrought iron bucket, capable of containing about 21 ewt. of grain. 
It was slung in an arrangement of bars and levers, provided with 
guiding rollers, which enabled the bucket to run in special grooves 
to the top, for ‘the discharge of the grain into the upper hopper, 
which communicates with the same cross bands that convey the 
grain from the hopper under the crane, Casks, bags, and other 
merchandise might be raised or lowered by two classes of 
machines—one by means of the hydraulic cradle hoists, of which 
there were twelve; the other by means of twenty jiggers. Twelve 
double-acting 10 ewt. jiggers had also been added to the plant in 
the central block, to iit and lower goods to and from railway 
wagons. ‘The paper lastly directed attention to one of the great 
advantages which the hydraulic system possessed iu so eminent @ 
degree, namely, the facility atfurded for the extension of power to 
any point where the demand for additional contrivances to save 
time and hand labour was felt. 


REVOLVING FURNACES IN CHEMICAL WORKS. 
Mr. R. C. Clapham and Mr, Henry Allhusen having prepared 


"A description o of this machinery will be found in Taz Enorvesr for 
Semen 26th, 1809; a very short report of the paper will, therefore, 
stuutlice here, 
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a description of a revolving furnace for chemical works, the paper 
was now read by the secretary, and explained by the authors with 
several coloured diagrams. It contained the following information 
respecting the apparatus :—The conversion of sulphate of soda 
into crude or ball soda is the third process conducted in alkali 
works, and its importance will be understood from the statement 
that in the Tyne district alone 455,000 tons and £560,000 repre- 
sent the total annual quantity and value of the sulphate of soda, 
chalk, and coals operated upon in revolving ball furnaces. The 
revolving furnaces were introduced in 1853 by Messrs. George 
Elliot and Wm. Russell, with the object of effecting by machinery 
that which from 1794 had been accomplished by hand labour; but 
owing to the numerous practical difficulties encountered the 
economy and other advantages expected were not realised, and 
no extensive application of the cylindrical furnace would yet have 
taken place had it not been for the perseverance of Messrs. Ste- 
venson and Williamson, of the Jarrow Chemical Works, who made 
sundry improvements on the original plan, and erected five of the 
fifteen revolving furnaces now working in England. In this 
description of furnace the charge of material to be acted upon is 
placed in a revolving cylinder—constructed of five-sixteenths boiler 
plates lined with fire-bricks—and mounted so as to allow the heat 
from the furnace at one end of the cylinder conveniently to pass 
through it and over the liquid contained in the evaporating pan 
at the other end. In exterior measurement the cylinder is lft. 
Gin. long and 9ft. in diameter, the interior measurewent being 13ft. 
3in. in length, and 7ft. Gin. in diameter in the centre, and 6ft. 
Gin. diameter at either end. In the brick lining are fixed two 
rows of fire-clay blocks, termed “breakers,” which stand l4in. 
above the lining in the centre, and 9in. at the ends; by these the 
contents are thoroughly mixed, and successively exposed to the 
fire. Between the furnace and cylinder a loose collar is adjusted, 
which consists of a wrought iron hoop lined with fire-brick, and 
between the pan and cylinder at the other end a space is left 
termed the smoke chamber, so that the greater part of the 
materials carried forward by the strong draught may be deposited 
there instead of in the liquid to be evaporated. In the downcast, 
at the extremity of the pan, a main or horizontal damper is 
chained, so that no more than the requisite draft can be taken, 
further control being given by a vertical damper placed between 
the pan and downcast, and counterbalanced by a weight sus- 
pended near the engine. The diagrams explained that the 
mechanical apparatus which rests ona bed plate 2}in. in thickness, 
is cast in five pieces, fastened together by six wrought iron hoops 
shrunk on, the whole being secured to the stone foundation by 
twelve lin. bolts. The vertical direct-acting i 

















reversing link moticn, has a vertical cylinder 9in. 
working at 6-horse power, with 30 lb. pressure. The cylinder of 

the furnace makes one revolution per minute when in the quick | 
motion, and one per five minutes when in the slow motion. The 
quick motion is obtained direct from the crank through the upper 
line of shafting, upon the end of which a worm is attached work- | 
ing into a worm-wheel fixed to the pan end of the cylinder by | 
means of feet and screw bolts. In some cases these worm-wheels | 
have been cast in segments, but on account of their inaccu:acy, and | 
the difficulty experienced in getting the pitch of the teeth correct 





at the joints, one casting is deemed preferable. The slow motion 
is obtained by disengaging the friction cone on the upper shaft, 
and putting into gear the lower shaft, so that the spur wheel and 


pinion at either end of the latter work into the pinion end spur wheel 
in the former. ‘To the furnace cylinders are riveted two cast iron 
rings, each strengthened by two wrought iron hoops I4in. square. 
On each ring is contracted a malleable iron tire, which runs on 
two cast iron flanged bearing wheels, with 43in. axles supported on 
diagonal carriages. In some instances the cylinder ring tires have 
been contracted on in one piece by boring out the tires 
turning the rings, but expansion and weight sooner or later causes 

the tires to becom loose, and consequently to snap tne bolts. 

For this reason it is advisable to fix the wrought iron tire in 

segments with diagonal face joints, and to have the countersunk 

bolts passed through an oblong hole in the cast iron ring, by which 

means expansion is allowed for and the breaking of the bolts 

prevented. The charge of the furnace consists, at Messrs. Allhusen 

and Sons’ works, of sulphate of soda 22 ewt.; chalk, 25 cwt.; 

and coal, 12 cwt. The sulphate of soda falls through a half-inch 

screen as delivered into its depot, and thus an adequate quantity 

of “‘ fine” is secured for the cylinder without expense. The chalk 

is charged in moderately sized blocks, whilst the voals are divided 

—3cwt. being mixed with the sulphate and 9 ecwt, with the 

chalk. On the day shift, when the pan is drawn, five charges are 

worked; on the night shift six. A full work being six days at 12 

tons 2 cwt. sulphate of soda per twenty four hours, making 72 tons 

12cwt. per week. The method of proceeding is as follows: —In the 

first place the 25 ewt . of chalk and 9 ewt. of coals are charged, and 

the cylinder is made to revolve with the slow motion. After the 

expiration of one hour and ten minutes the conversion of thie | 
chalk into lime, or “ liming,” is generally effected, and is | 
always indicated by a bluish flame round the charging door. When | 
the 22 ewt. of sulphate and 3 cwt. of coal are added the vertical | 
dumper is then lowered for ten minutes, so as to give the smallest | 
possible amount of draught. In about twenty minutes after the 
vertical damper has been raised the fluxing of the sulphate 
becomes apparent by the escape of a bright yellow flame round the 
charging door, when the workman at once changes the motion 
from slow to quick. A small door in the arch over the pan enables 
him to ascertain when the decompusition of the materials is 
sufficiently advanced, which he judges by their clear colour and 
increasing consistency, as also bythe light yellow jets of flame 
that issue from portions of the ftluxed mass adhering to the 
breakers. This stage is usually attained in half an hour, when 
the contents are run out; the total time expended on each 
operation amounting, on the average, to two hours ten minutes. 
In conclusion, it may be interesting to compare briefly and 
pratically the revolving with the ordinary furnace, but as state- 
ments of this nature must depend upon a variety of local 
circumstances, it will be desirable to explain that the comparison | 
is principally deduced from observations made and abstracts taken 
at the Tyne Chemical Works, where there are twenty-five hand and 
two revolving furnaces. All the materials charged are elevated by 
means of wagon and lift. With regard to the cost of construction, 
the principal parts of a revolving furnace may be estimated as 
follows:—The outlay, including gangway, but excluding charging 
machinery, may be taken at £1500 ; containing building, connection 
with main flue; flooring and ball wagon plates, £500—total, 
£2000. On the same principle the hand furnace costs £325, an 

its containing building, flue, and flooring plates, £175—total, 
£500. The expenditure involved in charging and elevating the 
materials may be considered equal in the two cases, but the 
revolving furnace requires steam for its engine and liquor pump, 
and a proportionately stronger draught, thus necessitating a greater 
outlay on boiler, flue, and chimney. When in thorough order a 
revolving furnace can ball 72 tons 12 cwt. per week of six 
days, and the hand furnace 21 tons 12 cwt.; but taking stoppages 
for repairs into consideration, the former does not exceed 66 tons, 
while the latter accomplishes 21 tons. To obtain the quantity of 
fuel actually consumed in firing, heating up, chalk drying, and 
raising steam must be taken into consideration. The weight is 
thus found to be nearly the same in either class of furnace—namely, 
13 ewt. per ton of sulphate bailed, and to vary with the quantity 
of coal received. Since half of the chalk used in the rever- 
berating furnace is dried in kilns and ground in a mill with the 
remaining half wheeled direct from the depot, an advantage is thus 
afforded to the cylinder of 6d. per ton on sulphate balled, which, 
however, has so far been annulled by the difference in cost of 
repairs ; the accounts for repairs extending from September, 1867, 
to June, 1869, showing Is. 4d. against 1s. 10d. The rate paid for 
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charging the furnaces is identical ; but in working there is a 
distinct saving in wages of 1s. per ton of sulphate ; the present 
figures being 2s, 6d. for the hand, and 1s. 6d. for the revolving 








urnace (heating up inclusive) The chemical results are slightlyin 
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favour of the cylinder, so far as the quantity and strength are 
concerned of the alkali produce, especially where causticity is 
required, while in works where chalk is used the carbonate of lime 
carried over by the draught into the evaporating pan is found to 
render the salt drawn not so well adapted to the manufacture of 
crystal of sodaas that taken from the hand furnace drainer, Although 
in the majority of alkali works where the revolving furnace has 
been adopted, an opinion obtains that in addition to general 
superiority over the reverberatory furnaces, it also presents an 
evident advantage during wages disputes, yet there are sufficient 
grounds for stating that obstacles still exist which may be modified, 
if not removed, before the old furnaces can be entirely superseded 
by the new. Improvements in the latter are clearly demanded by 
which the consumption of fuel and the cost of repairs may be re- 
duced, whilst the quantity of sulphate balled, and quality of 
carbonate produced, may be raised, and if the difficulties hitherto 
experienced have been prominently brought forward in these 
remarks, it is in the hope that by the attention directed they may 
be more speedily removed. ‘ : 


THE NAVIGATION OF CANALS, 

A very voluminous paper, prepared by Mr. Max Eyth, of Leeds, 
was afterwards submitted ‘On Towing Boats on Canals and 
Rivers by a Fixed Wire Rope and Clip Drum,” to which we shall 
refer more fully at another time. 

Mr. Ramsbottom proposed that the thanks of the meeting be 
given to Sir Wm. Armstrong, their president, for so liberal an 
allowance of his valuable time as he had given to their meetings, 
and for the share which he was taking in welcoming the members 
of the Institution to Newcastle. This proposition was honoured 
with great applause. 

The meeting of the body for the reading and discussion of papers 
terminated on Wednesday, and Thursday was spent by the 
members in excursions to various places of interest upon the T'yne. 

The first party of excursionists started from the quay at about 
half-past nine o'clock, on board the Tyne General Ferry Company's 
steam-tug Margaret, and the programme of proceedings was very 
extensive and formidable. Under the guidance of the assistant- 
secretary of the Institute, they visited many of the most important 
and extensive works on Tyneside, among others the Palmer 
shipbuilding yard, and Me Tennant’s chemical works, situated 
on the south bank of the Tyne, and occupying an area of about six 
acres. Every department was open to the inspection of the 
visitors, and, as a competent guide was provided, the peculiarities 
of the various processes used in the manufacture of soda ash an 
soda crystals were clearly and lucidly described. The crusts of 
several of the crystallising pans were here broken for the gratifica- 
tion of the company, and the jets—resembling beautifully cut 
and polished glass pendants—elicited the admiration of all present. 
The whole of the engines about the place are worked by hydraulic 
power, and these, together with the other appli inces, enable the 
owners to produce weekly a quantity of 200 tons of soda ash, 
and 150 tons of soda crystals, the only articles manufactured in 
the works. 

Shoitly after six o’clock the members once more embarked, and 
were run down to Hebburn Quay for an inspection of the extensive 
machinery for raising water out of the flooded coal-fields of the 
district. The party were conducted to their destination by Mr. 
Simpson, engineer to the Tyne Coal Company, who explained why 
the gigantic operations had been rendered necessary. The mine 
—which was sunk in 1800, and is one of the oldest im the district 
—was flooded about twelve or thirteen years ago by the bursting 
of the tubbing in the shaft, and was for some time left to its fate ; 
but being purchased by the Tyne Coal Company some four years 
ago, they set themselves zealously to work to clear out the seams, 
and had now so far succeeded, that hopes are entertained of a 
speedy recommencement of coal winning. The depth of the mine 
was 130 fathoms, of which 107 fathoms had already been cleared ; 
and, therefore, as it is now calculated that the winding engine 
gains upon the water at the rate of four feet every twenty-four 
hours, and the feeders have been successfully overcome, there is 
no reason to anticipate any extraordinary difficulty with the re- 
maining twenty-three fathoms. A new Cornish engine, with 
plungers attached, has recently been erected, and as a quantity 
of 3500 gallons could thus be ejected per minute with the greatest 
ease, it was expected that no increase of the feeders can at all 
swell the water in the mine. It was stated during the visit that 
the old engine beam broke in two halves while the men were em- 
ployed in taking it down ; and as no one was previously aware of 
the existence of any flaw, it would, but for the erection of the 
larger engine, probably have gone on working until it was precipi- 
tated down the shaft, as at Hartley. 

From this spot the engineers were conveyed to the Tyne Com- 
missioners’ dredgers at Bill Point, and afterwards to the works in 
connection with the swing bridge at Newcastle, where they 
eventually landed, after a very interesting twelve hours’ journey. 

A party of Mechanical Engineers, numbering upwards of thirty, 
left Newcastle Qusy, on board the Robert Chambers, for the pur- 
pose of inspecting the two bridges in course of construction, 
Messrs. Allhusen and Co.’s extensive chemical works, the Tyne 
mmissioners’ yard, and the pumping operations in progress at 
the Wallsend Colliery. 

The party had proposed to inspect the swing bridge works, but 
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| finding on returning down the river that the members of No. 3 


excursion were still upon the works, the steamer passed on and 
made for Messrs. Allhusen’s alkali works—the visit to the swing 
bridge works being deferred till the afternoon. Having landed at 
the quay of the chemical works, the party separated into four 
sections, and were conducted over the premises by Mr. Allhusen, 
Mr. Henry Alihusen, Mr. Alfred Allhusen, and Mr. Wilton. The 
visitors were conducted over every department of the extensive 
works, and each of the several processes carried on was explained 
in the most explicit and open manner. 
numerous operations were shown practically, and to aid the un- 
initiated in fully comprehending the descriptions given, a synopsis 








of the processes, with the materials used and the products, was | 


placed in the hands of each member. The department first visited 
was that in which iron and copper pyrites are burned. The raw ma- 
terial, imported from Spain, Norway, and Germany was inspected; 
also, the mode of crushing and preparing it for the burners. These 
latter, numbering about 180, are charged with the pyrites twice in 
the twenty-four hours, two charges consuming about 7 cwt. The 
amount daily burned is thus about 60 tons; the material producing 
about 44 percent. of sulphur. The gas evolved during the burning 
of the pyrites (sulphuret of iron) is sulphurous acid, which is car- 
ried off into a series of sulphuric acid chambers constructed of 
lead. By a somewhat complicated process, in which oxidising 
nitrogenous compounds are employed, sulphuric acid is produced. 
Nitrate of soda is decomposed by heat, and the nitric gas evolved 
passes with the sulphurous gas into the chambers, and sulphuric 
acid is formed, These chambers are twenty-four in number, and 
are each about 180ft. long by 21ft. deep and 20ft. wide. In 
producing sulphate of soda and hydrochloric acid, chloride of 
sodium (common salt) is decomposed with sulphuric acid ; 
the moisture driven off on evaporation and condensed being 
hydrochloric acid, and the solid sulphate of soda, from which 
two materials—bleaching powder and ball soda—are produced. 
In inspecting the latter process the revelving furnace, described 
in the paper read before the Institution on the previous day, was 
brought under notice. This vast receptacle, which revolves hori- 
zontally, is charged with sulphate of goda, chalk, and coal, all well 
intermixed, and the materials are there subjected to a very fierce 
heat. The charge consists of from two to three tons. The 
furnace, when seen in operation, was moving at the rate of 
one revolution in five minutes, which is called the slow motion. 
Every two or three hours, when the materials have been sufficiently 
roasted, the product--crude or ball soda—is brought out and 
carried away in barrows. Lixiviated, evaporated, and furnaced, 
this product, crude soda, becomes carbonate of soda, or unrefined 
alkali To refine this material, it is dissolved in pure water— 








When practicable, the | 
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usually condensed steam ; the liquid is pumped up into large iron 
tanks, and, after oxidising and being allowed to settle for twenty- 
four hours, a fine alkali is left on evaporation. ‘‘he chamber in 
which both crude soda and this refined alkali were stored having 
been visited, the process of making caustic soda was next ex- 
plained. The crude or ball soda is lixiviated, agitated in 
a cistern with lime, purified by nitrate of soda, and evapo- 
rated. A pure, white soda is produced by exposing this to great 
heat, and thus burning out of it all the impurities it may contain, 
Carbonate of soda, taken again as a base, on being dissolved and 
run into pans, crystallises and forms suda crystals, the ordinary 
soda of commerce. The process occupies about eighteen days, and 
of this crystallised soda about 540 tons per week are produced at 
these works. From crystals of soda, exposed to carbonic acid in 
large leaden cisterns, and then dried and ground, bicarbonate of 
oda is produced—the material used as baking powder, and in the 
preparation of soda water. The last process described was that of 
producing chloride of lime or bleaching powder. The party were 
next shown how the rubbish resulting from all these manufac- 
tures—amounting to about 7000 tons per month—is sent out to be 
deposited in the sea; and afterwards they visited the manufacture 
of fire-bricks, the smiths’ shops, and the cooperage, and learned 
that upon the premises the company makes its own gas and coke, 
repairs its builers, and perfurms alinost every necessary operation 








essential to the maintaining of so vast a concern. Lastly, the 
very complete and effective fire-extinguishing «apparatus was 
exhibited in action, a pressure being obtainable ot 140 lb. per 
square inch on the metal pipes. To secure these against breakage, 
however, a well-contrived safety valve has been constructed, 


which is ordinarily weighted to 75 lb. By means, also, of a 14- 
horse power double-acting engine a pressure of water even much 
greater can be obtained, a safety valve in connection with it being 
weighted to over 200 lb. 

One or two other places of interest were visited, and the confe- 
rence terminated 





PRIVATE BILLS OF THE SESSION, 

Tue record of the private bill legislation of the session 1868-69 
—the first of the most recently reformed Parliament—was closed 
on Monday last, when Sir John Shaw Lefevre, Clerk of the Par- 
liaments, pronounced in the House of Lords, in the presence ot 
@ Royal Commission, the antique formula, La reine /e veult, which 
implies the royal assent, to the last batch of private bills. 








The total number of bills petitioned for at the commence- 
ment of the session was 217, of which forty-tive bills that 
commenced in the Commons and twelve bills which com- 
menced in the Lords were not proceeded with by the 
promoters or withdrawn, after they hal been proceeded 
with through certain stages, or were thrown out by the 
committees. The bills that tailed under the latter head were 


but a small proportion of the di ypped bills, the chiet almongat 
these being the Bayswater Market and Baths, * put off for six 
months,” the Cray Valley Sewerage and Drainage, which pro- 


voked a keen contest in the committee on Group K, over which 


Sir John Ramsden presided, and in which it was declared that 
the preamble was not proved. In the same class was the bill 
which caused what may be pronounced the great fight of the 
session, namely, the bill promoted by the Midland and the 
London and North-\\ i nies, for the abandonment of 


the authorised Settle and Carlisle line. This important bill was 
thrown out by Major O'Reilly's committee, atter a long hearing, 
and the Midland Company, accepting their fate vigurously 
prosecuting the necessary preliminaries for the complet i 
this additional trunk line to Scotland. Among other 
rejected on preamble was a Nottingham water bill. 
withdrawn or not proceeded with were 
Among the bills “not 


and Tuam Railway, the 


ire 
lon ¢ 
bills 
Doubtless 
some of the many bill 
so dealt with in the 
proceeded with” were the Athenry 
Belgravian and Chelsea Market, the Bouldnor, Yarmouth, and 
Freshwater Railway and Pier, the Brighton and Hove General 
Gas, the Brighton and Metropolitan Railway, the Cambridge 
Gas, the Carmarthen New Gas, the Ceylon Company, the Clap- 
ham and London Bridge Railway, the Dublin and Ulster Rail- 
way, the English and Continental Intercommunication, the Glyn 
Valley Tramway, the Hastings Pier, the Hyde Park and City 
Railway, the Islington Railway, the Liverpool and Birkenhead 
Railways Ferry Junction; the Manchester and Stockport Rail- 
way, the Margate Pier and Tramway, the Mendip Mineral Rail- 
way, the Oriel College, Oxiord; the Port of London and 
Billingsgate Railway, the Railway Consolidated Annuities, the 
Rother Valley Railway, Ryde Tramways, St. Andrew's Chapel; 
Hove, Sandwich, and Adisham Railway, Standish Rectory, West- 
bourne Market, and Worthing Railway. It may be expected, 
from numerous precedents, that a good many of these schemes 
will reappear, under the same or altered designations, in the next 
or future sessions. The total number of bills that have received 
the royal assent is 160, of which fifty-eight are railway bills. 
Among the “withdrawn” bills were the Birkenhead and 
Liverpool Railways, the Birmingham Gas, the Brigiton, Shore- 
ham, and Lancing Roads, Gateshead and Hexham Koads, Great 
Northern and Western Ireland) Railway, Manchester City 
Railway Metropolitan (Southern District) Railway, North 
London Railway, Southend and Shoeburyness Railway, Tyne 
Salmon Conservancy, and the West Auckland Road bills. Plans 
were deposited in relation to certain schemes, Lut the promoters 
failed to follow up the plans by bills; amongst other cases in 
those of the Metropolitan and Islington Railway, the Sutton, 
Mepal, and Somersham Railway, the Tramway Company, for 
about sixty miles of street tramways in London and its suburbs, 
the Chichester Waterworks, and the Metropolitan Lmproved Water 
Supply. 
arcely any of the bills petitioned for that have become 
Acts are noteworthy, at least in respect to the construction of 
new works of importance. The bills that have been passed 
authorising the laying of street tramways in the metropolis will 
probably yield, and speedily, more palpable results than any 
other class of bills passed. It is stated that the Pimlico, Peck- 
ham, and Greenwich Tramway, of about six miles in length, will 
be laid, and the cars running upon it before Christmas. The 
success of the promoters of street tramway bills in the last 
session may be expected to lead to large demands for more tram- 
ways in the next. Already large schemes are foreshadowed, 
which embrace some of the principal thoroughfares of London. 
Whether the Legislature will sanction the construction of 
additional lines betore those already authorised have been fully 
and fairly tried by actual work remains to be seen. 


iear of rejection. 











A Fortunate OFFiciaL.—It is stated that the new office to be 
created at the Admiralty will be conferred upon Mr. E. J. Reed, 
the chief constructor, with an addition to his present salary of 
£500. He will henceforth be designated as the Assistant- 
Controller of the Navy, under Sir Spencer Robinson, we presume. 

Ir appears that the exports of rails from Belgium in the first 
four months of this year amounted to 28,501 tons, against 23,199 
tons in the corresponding period of 1868, and 32,44 tons in the 
corresponding period of 1867. Belgium has commenced exporting 
rails to the United States, having sent 2536 tons to that republic 
in the first four months ofthis year. 
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VERTICAL WATER TUBE BOILER AND YACHT ENGINE. 


BY MR. THOMAS MESSINGER, EWELL, DOVER. 
For Description, see page 104.) 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPHons Diirzr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 





PUBLISHER'S NOTICE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copics. 

*,* In consequence of the great length to which our report of the 
proceedings of the Institution of Mechanical Engineers at Newcastle 
extends, we are compelled to hold over a number of articles and 
letters which we have in type. 

T. H. (Beyrout). — The idea is very old. 

H. T. 8. (Dusseldorf).—Received with thanks. 

X. Y. Z.—We are unoble to say. Write to the India Office. 

F. G. 8.— Your letter will receive an answer by post in a sew days. 

Baker.—Messis. J. Bailey and Co., Albion Works, Salford, make excellent 
pyrometers. 

PRIVATE ENGINEER.—About 600 fathoms, 3600ft. It 
is a carbonate of lime. 

E. W. (Capt. R.N.).—We have failed to find anything particularly novel 07 
interesting in your design for a monitor. 

Novice.—Zke pressure is the same throughout. The bottom of the boiler has 
a little more strain than the top, due to the weight of water. 

F. 8. (Usine de St. Jean).—We are unable to say now by whom the engines 
were made. Write to Mr. Bentall, Malden, Essex, England. 

E. B. (Swansea)—Yes, provided you make a good water-tight job, and the 
voyage is not too long to permit the occurrence of external leaks in the wood 
sheathing. 

A Susscriper.—We are unable to say what is the total number of carriages 
and wagons owned by the Great Western Company, or how much grease and 
oil cost the company annually, Perhaps some of our friends can enlighten 
you. 

Wrovcat Iron.— We regret that we cannot spare space here to tell you how 
to make a 4 cwt. steam hammer. The area of the ports may be about one- 
Jifteenth of that of the piston, but the amount of opening is of course 
variable, as we suppose you are aware, by the motion of the slide. 

D. V.—Crampton engines have been noticed on several occasions in our pages, 
but we cannot spare time to go all over our indices to find when and where. 
The engine illustrated in our last impression is in a sense a Crampton 
engine. We fear that all the numbers you would require are out of 
print. 








Chalk is a “‘mineral.” 


HEMP ROPE STITCHING MACHINE. 
(To the Editor of Tne Engineer.) 
Srr,—I would thank any of your correspondents to inform me of the 
name of a maker of a machine to stitch flat hemp ropes. G. 
London, July 27th, 1869. 


STEAM EXCAVATING MACHINES. 
(70 the Editor of The Engineer.) 

S1r,—I shall be obliged if any of your correspondents will supply, in 
your useful paper, the names and addresses of any manufacturers of 
steam excavating machines they may be able to furnish. G, E. 

Jassy, August 7th, 1869. 


RIVETING WROUGHT IRON TANKS. 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers kindly inform me where I can procure 
a good and simple machine for riveting up wrought iron tanks? 
orwich, August 5th, 1869. W. 8. B. 


HOOK AND EYE MACHINES. 
(10 the Editor of The Engineer.) 
Sir, —I should feel much obliged if any of your readers will furnish me 
with the addresses of makers of hook and eye machines, F. L. 
August 10th, 1869. 


SHELMERDINE, WALKER, AND HOLT’S EXPANSION GEAR. 
(To the Editor of The Engineer.) 
Sir,—If * Inquisitive” will call at the Albion Ironworks, Miles Plat- 
ting, Manchester, he can see the above gear in successful operation. 
Manchester, August 10th, 1869. J. SHELMERDINE. 


GLYCERINE IN GASHOLDER TANKS. 
(To the Editor of The Engineer.) 

Sm,—If I use glycerine in the top of the water in my gas tank, will it 
prevent the water from freezing on the surface, and will it injure my 
gasholder? Our climate is severe, and to keep the water from freezing is 
very important. J.C. 

St. Petersburg, July 24th, 1869. 

[ We believe you may use glycerine with perfect safety, but we insert your 
letter in order that some of our correspondents may have an opportunity of 

giving their opinion.—Eb. E.] 


WATERS’S PATENT FEED-WATER HEATER. 
(To the Editor of The Engineer.) 

§ir,—In your issue of August 6 appears a letter from ‘‘J. T. 8.,” de- 
scribing a feed-water heater, which z thinks is similar to that of Mr. 
Waters, and which has been in use nine years. 

I think your correspondent does not fully understand the Waters heater 
and the principles upon which it operates. By its peculiar form and con- 
struction it holds the steam in contact with the water while in a finely 
. divided state, and heats it instantly to the boiling point. It separates by 
this means all the carbonate of lime, driving off the carbonic acid with the 
steam, and allowing the lime to be deposited in the bottom of the reser- 
voir. With Waters’s heater also all grease and floating incongruities are 
kept, by a peculiar and ingeniqus contrivance, from being by any possi- 
bility pumped into the boiler. The boiler is kept clean and perfectly free 
from scale or scum. 

The benefit of keeping these from entering is a great saving in expense 
and liability to explosion. The able paper upon this subject in the same 
number of THe Enorneer, by Mr. Fletcher, gives a clear and accurate 
statement of the danger to be apprehended from carbonate of lime and 

when allowed to enter the bviler, and should be carefully perused 
fy all who use boilers for the generation of steam. That the feed-water 
heater mentioned by = correspondent was not intended to perform 
any of the functions of Waters’s heater, except to warm the feed-water, is 
apparent from the fact that it is not furnished with a hand hole or other 
apertuce for removing the deposit, and the pump pipe is so situated that 
it would pump it out if there were any. 

There area great many heaters, both in England and America, similar to 
the one described, but none that I am aware of that heat the water fully 
to the boiling — and prevent all impurities from entering the boiler 
except that of Mr. Waters. Tueo. G. Ex.is. 

62, Dorset-street, London, E.C., Aug. 12, 1869. 
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THE ANNUAL MEETING OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE anniversary meeting of the Mechanical Engineers— 
held this year at Newcastle-on-Tyne—has come and gone. 
We have refrained from recording its unfinished proceed- 
ings in our last week’s impression, acting on the conviction 
that it is not the rapidity with which the reader may be 
pretended to be supplied with information, but rather the 
order and completeness with which it is given which con- 
stitutes its real value. Had we printed the president’s ad- 
dress last week, as might easily have been done, it would 
have been of less value than now, when standing along 
with the proceedings in relation to which it was delivered. 
The annual meeting just concluded has been for the Insti- 
tution a great success —perhaps, without any invidious 
comparisons, we might say the greatest it has had during 
its years of existence. Several circumstances have con- 
curred to this good end. Perhaps we may put first in 
order, at least,as amongst these the energy and intelligent zeal 
with which all the arrangements on this and like occasions 
have been devised and conducted by the assiduity of Mr. 
William P. Marshall, the secretary of the Institution, whose 
liveliness, good humour, and urbanity, even when tor- 
mented by the questions and requests of a perfect hornet’s 
nest of eager excursionists buzzing round him, charm 
everyone; and whose well-directed efforts have, we learn 
with pleasure, been acknowledged by the council in the 
form of a substantial increase of salary. In fact, to the 
peripatetic mechanics—those skilful workers who “go on 
tramp” periodically from town to town, looking for work, 
as all of us must and do in the end, but in a different way 
from “asking for it at the gate,” by collecting and diffu- 
sing new information, as the source of new industries and 
employments—Mr. Marshall is very much what Professor 
John Phillips — whose “Vesuvius” we reviewed last 
week — was for many years to 


the British Associa- 
tion for the Advancement of Science. The great 
achievements of the 





British Association of course can- 
not be reached by a smaller and more specialised body. 
But there is one remarkable point of resemblance between 
the two institutions, which is to be found in what have 
been rather derogatorily called “the excursions,” common 
to both. As respects the mechanical engineer, the grand 
periodical opportunities presented by these for visiting and 
unrestrictedly examining places and objects of prime in- 
terest, which usually and necessarily are closed to almost 
every one not having direct business or other relations with 
them, has wisely been made the most of by the arrange- 
ments of the council. Accordingly, while the choice of 
papers to be read is ee being chosen of a broad 
important bearingand relationship,and thoroughly treated— 
the reading of these and their discussion have been made sub- 
ordinate to the excellent idea of affording ample time to the 
assembled members for examining the objects in the locality 
of special interest to them. To the wisdom of this we give 
our entire consent. A man with the proper substrata of 
knowledge can in no other way so add to his technical 
knowledge —be it of whatsoever class—or with such 
rapidity and effect, as by being permitted to see the in- 
terior of works, mines, and manufactories, exposed to him 
with that unreserve which enables the methods and results 
to which he may have been accustomed, to be compared 
with those seen perhaps for the first time. ‘ 
Newcastle-upon-Tyne is just the place where this can be 
carried out more effectually, perhaps, than at any other of 
the many great and varied centres of industry with which 
Great Britain abounds; and to this, as well as to the 
grand liberality and self-reliant freedom with which the 
great masters of industry of all sorts by the Tyne and 
Wear, threw opep their works and processes to their 
visitors, was primarily to be attributed the great success that 
every one present felt attended the meeting just concluded. 
Newcastle with its surrounding country is, indeed, a won- 
derful place. Wonderful even to the eye of the English 
engineer—mechanical, marine, military, or civil—grown 
somewhat careless and blasé to the wonders of industry 
and art that ever surround him, and with ever changing 
and new fields for admiration. We know of no 
single district in our country that presents such an 
astonishing combination of immense and successful indus- 
tries. Coal, as the base of all, gives rise to an entire 
speciality of civil and mechanical engineering in its win- 
ning and extraction. The commerce in it and in the 
other industries of the place, demanding a prodigious im- 
port and export, originates new civil engineering pro- 
jects on land and water, and a continual exertion of skill 
for the maintenance of those already constructed. The 
movement of the dense and great population—industrial, 
maritime, agricultural—ever enlarges the means of locomo- 
tion on land, and gives rise to such grand works as the old 
high-level bridge. Then we have the new high-level now in 
progress, from designs by Mr. Bouche, and the new low-level or 
Tyne bridge, also in a ?- under Mr. Ure, which, when 
completed will probably be the largest serviceable bridge in 
the world, turning off two clear openings for navigation of 
110ft. each. Ther every branch of mechanical engineer- 
ing is here followed with the largest means, and in a 
manner as enlightened as perhaps anywhere; while in some 
directions, as in that of the beautiful hydraulic machinery 
of Sir William Armstrong, it has a speciality, which in 
this one case we may pronounce unique. If we turn 
from all these to the large tribe of manufactures based 
on chemistry, Newcastle seems without a rival—unless it 
be at Glasgow. Metallic mining upon a great scale 


is added to mining, and gives food to a 
correspondingly great metallurgy of lead and of silver, 


one which, through the genius of the late Thos, H. 
Pattinson, has become indissolubly connected with the 
fame of Newcastle, . The metallurgy of iron is everywhere 





spread, and presents, in the great working of the Cleveland 
ores, and in the increased size of the blast furnaces— 
become, as at Ferry-hill, perfectly gigantic, 105ft. in 
height and 27ft. in diameter—something unique in the 
world. We need not speak of glass men. Mow at Sunder- 
land and South Shields on an almost incredible scale, nor 
of white lead made direct from the crude Galena, nor of a 
whole host of chemical manufactures, besides the colossal 
“ alkali trade,” as the manufactures of sulphuric acid, soda, 
and bleaching salts are called; but the latter have, amongst 
their educts, thousands of tons of “ burnt pyrites,” «e., 
oxide of iron chiefly, from which most of the sulphur has 
been extracted. Since the introduction, on a great scale, 
of pyrites from Spain, which contain from 2 to 3 per 
cent. of copper, a new metallurgy has sprung up, and 
copper is now extracted by what is known as the “ wet 
process ” from the before useless refuse, the exhausted or 
“ burnt pyrites,” at two or three great establishments over- 
hanging the banks of the river. 

The steel trade is not unrepresented, and amongst the 
lions visited were Messrs. Spencer’s steel works. 

Aluminium with sodium, its base of production, was 
made with success for some time at Washington, but has, 
we regret to say, been suspended by Mr. Lowthian Bell 
for the present—simply, we believe, because the limited 
demand for these metals does not enable the manufacturer 
to pay on that scale which satisfies men whose notions of 
chemical manufacture have been “scaled,” to use an 
American phrase, by the giant measure and profit of the 
alkali trade of past days. 

At present we believe that all the aluminium consumed 
in England comes from the manufactory of M. Morin, at 
Suresne, near Paris, and the manufacture of sodium has 
dropped entirely into the hands of the Magnesium Metal 
Company, of Manchester. As our columns elsewhere this 
week contain a pretty full account of the res geste of the 
meeting, we need not here refer to their particulars further 
than to say, that probably most of the excursionists felt, 
with ourselves, that in the midst of such an intellectual 
repast as was each day presented, intellectual digestion was 
the only difficulty to be overcome. Indeed, on one of the 
days, after having examined the sinking of the Tyne Bridge 
cylinders by compressed air, at 8 a.m.—thence to the Red- 
heugh High-level Bridge works—then gone over the miles 
of ground of Messrs. Allhusen’s Alkali and Bleaching Salt 
Works, and partaken of the splendid hospitality of that 
firm—examined the huge double chain of buckets, steam 
dredgers, at work on the Tyne, filling a 600-ton hopper 
barge in about two hours, and the Tyne Commissioners’ 
repairing yard and hydraulic slip for ship repairs—then 
gone carefully over the vast works of the Palmer Ship- 
building Company—and next examined the fine pit-work 
and pumping machinery at work at the old and long- 
abandoned Wallsend shaft—and after this long day of ob- 
servation and incessant question and answer from every 
eager face around us, under the special marshalship of Mr. 
Marshall himself, we, at about 8 p.m., when returning by 
our steamer to the Town Quay, were intellectually labouring 
under something of the same feeling of undigested 
plethora which we can imagine an alderman of our 
fathers’ day usually felt about the same hour, after 
a like, but more material, feed, and in a less noble 
region than that of his mental powers. However, good 
note-taking is the great thing to be minded on 
such occasions, and if the mere occurrence and sequence 
of facts noticed be recorded, it is wond@fful how the mind 


|} shows its ruminant power, and, by a sort of subsequent 


process, digests them all into harmony with each other, 
and fit for mental nutrition. 

Of single sights at Newcastle, probably none is more 
striking than the Palmer shipbuilding concern, stretching 
for about a mile along the river bank. In one respect this 
is unique in our country. We see the iron ore, the lime- 
stone, and the fuel and blast furnaces at one end, and we 
may follow the crude metal, see it made into wrought 
iron rails, ribs, plates—what not; see these gradually 
shaping themselves into structures and machinery. And 
at the other end see the stately iron steamship, with her 
engines complete, steaming off for, perhaps, her destination 
at the Antipodes. 

There are two large ships of war, on Mr. Reed’s central 
battery type, now building here for our own Government. 
These are having their hulls completely covered with 3+in. 
hard wood sheathing, upon which copper or yellow metal 
sheathing is to be laid. This necessitates (or is assumed to 
do so) the formation of the stems and stern frames of these 
ships in bronze, and finer bronze castings than those we 
saw in place or in the foundry we have never beheld. There 
appears to be about eighty tons of bronze in the stem and 
stern frames of each of these ships. A costly thing this war 
material is. But we would draw our readers’ attention to 
the philosophical and far-seeing thoughts as to the effects 
of this upon more remotely future wars, which Sir William 
Armstrong uttered in his excellent address. 

Where hospitality was so splendidly lavished by the 
magnates of industry on all sides upon their intelligent 
guests of the hour, it is needless to dilate upon it, beyond 
putting on record here the universal feeling of gratitied re- 
cognition expressed by every member of the Institution of 
Mechanical Engineers, 

We cannot avoid noticing, as one of the unique 
occurrences of the meeting, the superb dinner given to the 
whole of the members and many invited guests, numbering 
between 200 and 300, at the banqueting hall, at Deepdene 
(two miles from Newcastle), on the evening of Wednesday, 
August 4th. We cannot afford space for further comment, 
and can only say that there was, og no Englishman 
present who did not feel proud of his illustrious country- 
man and host. 

The electro-ballistic apparatus of Captain Noble (of the 
Elswick Works), which was exhibited and explained at the 
evening meeting of Tuesday, the 3rd August, and in- 
tended to determine the variable velocity of the projectile 
at each point of its course within the chase of the gun, and 
thence, of course, to enable the mean pressure of the powder 
gases to be determined, is upon the same general principles 


as the instrument of Captain Schultz of the French Artil- 
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lery, described long since in our pages, but with various 
special modifications. We learn that this instrument has 
deeoly given some very exact and trustworthy results, but 
have not yet learnt sufficient particulars to justify our pro- 
nouncing any opinion. 


SIR WILLIAM ARMSTRONG ON STEEL, 


Sir WitiiAm Armstrona has, we fancy, given no small 
offence to the steel-at-any-price party by one or two pas- 
sages in his address to the Mechanical Engineers at New- 
castle; and it is not improbable that attempts will be 
made to impugn the accuracy of the conclusions concerning 
steel at which he has arrived, and even to dispute his title 
to be considered as an authority on the subject. As re- 
gards the first, the experience of Sir William Armstrong is 
absolutely conclusive, while his reputation as a mechanical 
engineer is, as regards the second, sufficient to silence all but 
the more audacious spirits. Sir William Armstrong not 
only confirms much that we have advanced on the merits 
of steel during the last few years, but he goes further than 
we have done, and supplies the first really good definition 
of the strains which steel is not able to withstand. In so 
doing, he at one stroke of the pen furnishes engineers and 
others with an admirable guide as to the conditions 


under which steel may and may not be made 
to take the place of wrought iron; and this in 
itself is no small achievement. “The conclusion 


at which I have long since arrived,” says Sir William, 
“and which I still maintain is, that although steel has 
much greater tensile strength than wrought iron, it is less 
adapted to resist concussive strain, . .. It is impossible that 
I can hold any other opinion than that the vibratory action 
attending excessive concussion is more dangerous to steel 
than to iron.... The want of uniformity continues to be 
another serious objection to its use.” Now, it is quite true 
that sensible men have known for a long time that steel 
does not withstand shocks well; but we have never seen 
floating convictions on the subject so neatly and compactly 
expressed as in the first of the preceding quotations from a 
speech which we have reproduced in full elsewhere. 

It would no doubt be a very good thing for the steel 
makers of the kingdom if engineers could be persuaded to 
take steel—and especially Bessemer steel—far more exten- 





sively into use than they have yet done. “ Instead of iron let 
us havesteel ships, steel bridges, steel boilers, steel guns, steel | 
armour plates,” say the steel producers; and, if we are not | 
greatly mistaken, no one at one time more persistently 
uttered the cry than Sir William Armstrong. Engineers, 
however, have been very slow to adopt steel, being conser- 
vative indeed in the use of iron; and now comes ample 
testimony to prove that they have all along been right. 
Steel tires and steel axles we have got, and they have 
turned out to be as safe as iron, provided special care be 
taken to secure uniformity of quality. It has been proved 
that steel rails are sound enough to carry heavy traffic 
without more danger than attended the use of the second 
and third-rate iron rails which have been bought by im- 
pecunious railway companies during the last few years. 
Steel shafts have been tried in screw steamers, but with 
dubious success enough, Steel ships have been tried, 
and caused trials—notably one in which Messrs. Har- 
land and Wolf, Belfast, sued for compensation 
and loss incurred through the failure of steel plates 
used in the upper works of a large ship. One or two steel 
bridges have been built for experiment, but nothing has 
come of the experiment. As to the value of steel guns and | 
steel armour plates, Sir William Armstrong’s testimony is | 
plain enough. Altogether we think there is good ground | 
for believing that the use of steel will not greatly extend | 
beyond its present limits. More steel will be made each | 
year no doubt, but it will only be made because the chan- | 
nels into which the supply at present flows will widen, not | 
because new channels will be opened. We may, as a nation, | 
produce more steel tires and steel rails, and greater numbers 
of knives and ploughshares, but a radical change must be 
wrought in the nature of steel before we shall build steel 
bridges, or steel ships, or make steel guns, with more con- 
fidence in the result, and in greater quantities than we do 
now ; and Sir William Armstrong has very clearly ex- 
plained, without much reference to our line of argument, 
why it is that the use of steel must remain limited. 

No engineer valuing his reputation will use a material 
unfitted for his purpose, or treacherous in its character. It 
is almost impossible, however, to use steel in construction 
without exposing it to concussive or seyere vibratory 
strains. It will, perhaps, be urged that steel in the form of 
rails and tires is exposed to just such strains, and stands 
them very well. The reply is, simply, that the safety thus 
spoken of is comparative, not absolute; and that it is secured 
by using very large quantities of material, and methods of 
manufacture not used in dealing with iron, Steel tires 
afford a case in point. It is stated that, as compared with 
iron, they break less frequently; but it must be re- 
membered that the iron tires which have broken have in 
nineteen cases out of twenty, failed at a weld, while the 
steel tires have no weld. If we compare the breakages of 
steel weldless tires with iron weldless tires the com- 
parison will be all in favour of the latter; and, further- 
more, the sectional area of the steel tires is 
just as great as that of the iron tires, while the nominal ten- 
sile strength of the first is probably 50 per cent. in excess 
of that of the latter, the comparison can hardly be 
fair. Steel tires are used, bedead, not because they are 
stronger or safer, but because they are harder than iron 
tires, and in their peculiar hardness lies the whole secret 
of their extended adoption. Steel rails are used for the 
same reason. No engineer has yet attempted to reduce 
the weight of metal in a rail because it is steel; yet if he 
had full confidence in it, and believed that its nominally 
high tensile strength had any real existence, the judicious, 
enterprising engineer would certainly reduce weight to 
save first cost. There is a wide gulf, however, between 
enterprise and culpable temerity. A heavy steel rail lies 
at one side and a light rail at the other, and the profession 
refuses for the present to cross the gulf ; nor is it by an 
means certain now, that heavy steel rails are quite as safe 


of 





as 





as iron rails of the same weight of even the ordinary 


quality; but it is quite certain that by a moderate addition 
to ordinary market rates iron rails, could be procured very 
much safer than any steel rail likely to be made. 

But in addition to the greatfact that steel is incapable of 
withstanding concussive strain, there is another reason why 
steel does not grow in favour, and this is simply its 
treachery. The word has often been applied to steel before, 
but we use it now in a somewhat novel sense. By testing 
iron for tensile or transverse strength we obtain a result on 
which we can rely; but the case is otherwise with steel. 
The material comports itself differently with every variation 
in the nature of the strain; and very moderate differences 
in the method of applying the test and the working strain 
will be followed by anything but moderate differences in 
the behaviour of the metal. Sir William Armstrong 
gave an admirable example of the fact—a fact, we may 
add, which goes far to account for much of the disappoint- 
ment which has been incurred by those who have tried 
steel plates and bars for special purposes, and therefore 
deserves much attention. Let us hear Sir William Arm- 
strong on the point :—‘“ The experiments which I made some 
years ago on the toughening of steel, in large masses, by 
immersion, when heated, in oil, led me to expect that this 
fragility would be obviated by that process, and I felt 
sanguine that I should be able by such treatment to pro- 
duce steel armour plates of extraordinary resisting power. 
An armour-plate of steel was accordingly manufactured for 
experiment, and was tempered in a large bath of oil. Its 
quality was tried by test pieces cut off after tempering, and 
proved by tension and bending, The result showed a very 
high tensile strength, combined with so much toughness that 
1 was unable to match its bending power by any sample of 
iron I cou'd compare with it. The plate was then sent to 
Portsmouth for trial, in the fullest confidence of its success, 
but two shots from a 68-pounder sufficed to break it in 
various directions, and it was justly pronounced a failure.” 
The italics are ours. Nothing can more conclusively 
prove than this valuable experiment that steel possesses 
some characteristics apparently fatal to its extended adop- 
tion by engineers. It may be urged that the plate was 
broken up by strains to which it could not be exposed by 
the civil engineer, and that the experiment proves nothing. 
But those who argue thus really miss the whole point of 
the statement. The prominent facts are, that this steel 
plate was found, by all ordinary tests, to be so tough that 
Sir William Armstrong was unable to match its bending 
power by any sample of iron he could compare with it. 
This is fact No. 1, and this fact afforded at once the best 
grounds, and the only grounds, on which any engineer can 
base his conclusions as to the strength of either iron or 
steel. Had the plate been of iron, we know that it would 
have manifested great powers of resistance. Of this there 
an be no doubt whatever. It has been proved scores 
of times that iron armouw plates will not crack provided 
samples cut from them are tough and will stand bending 
well. But what was the behaviour of the toughened steel 
plate? Two shots from a wretched little 68-pounder 
sufficed to crack it allto bits, notwithstanding its apparent 
toughness ; and this is fact No. 2. In one word, the 
testimony of the first test was absolutely valueless. The 
whole experiment demonstrates as clearly as possible that 
we cannot place any confidence in a steel plate or a steel 
bar, simply because either the one or the other stood a 
severe test at, say, Mr. Kirkaldy’s works. Nota few legal 
squabbles have occurred because of the failure of steel plates 
to comply in practice with the conditions laid down by the 
purchaser; and attempts have been made in such cases to 
prove that the steel had not been properly made or properly 
tested. But it is just as fair to assume that the 
fault lay, neither with the maker nor the tester, but in the 
possession of some peculiar quality inherent in the nature 
of steel, which confers on it the power of leading 
the most wary astray. The treachery of steel may be 
manifested in two ways, first by an apparently sound bar 
or plate breaking under a load previously borne with ease; 
and, secondly, by the metal failing in practice to perform the 
duty it promised to fulfil while under test ; and in our 
opinion the last is by much the more. serious evil of the 
two. Whether it can be got rid of by improved methods 
of manufacture or of testing remains to be seen. If those 
interested will solve the problem the right way, so much 
the better for those who Mold, what we do not hold, that 
steel is better for all constructive purposes than iron. 








VERTICAL WATER TUBE BOILER AND YACHT 
ENGINE. 


At page 102 we illustrate a very neat boiler and engine for 
small yachts, patented by Mr. T. Messinger, of Ewell, Kent. 

It will be observed that the fire-box is large; it extends to the top 
of the water tubes, at the same time the bottom ends of these tubes 
are well down into the flame. The water tubes are placed in a 
circle round the fire-box, their bottom ends being full open to the 
side waterspace, and their top ends full open through the crown of 
fire-box. A bafile plate is placed between the tubes, which prevents 
the flame from at once passing towards the chimney. The flame is 
thus caused to spread outwards and impinge against the sides of 
the fire-box, and it envelopes the lower ends of the tubes, striking 
against them in the best possible manner, viz., at nearly right 
angles; it is also well split up in passing between the lower ends 
of the tubes without being extinguished, it then has to pass between 
the upper parts of the tubes, and before it does so there is ample 
space between the upper parts of the tubes and the upper parts of 
the fire-box for the flame to be well expended, and a second time 
it strikes the tubes in a yood direction, envelopes the upper parts 
of them in flame, which is well split up a second time in passing 
between their upper parts. The flame then comes in contact with 
a coil of copper pipe, through which the feed-water is passing from 
the pump to the boiler, the water entering cold at the top, in 
passing down through the coil meets the products of combustion 
comiug upwards; thus the products of combustion, after having 
twice passed between the water tubes, have to pass from the out- 
side to the inside of this coil and then up through it. The remain- 
ing amount of heat is thus well taken up and passed into the boiler 
in the shape of boiling, or nearly boiling feed-water, and if the 
boiler es feed-water heater are properly ae aba eng the tem- 
perature of the products of combustion, before they enter the 
chimney, will be much reduced ; fuel is economised. 

It will also be observed that this arrangement of water tubes 
increases the steaming powers of the fire-box, for supposing these 
tubes were merely dummies of fire-brick of the same shape, and 

the same manner, the heating surface of the fire-box 
would be greatly improved, as the flame would be more dispersed, 





and caused to impinge more directly on to the sides instead of 
merely passing the sides of the fire-box, and going too quickly to 
the chimney. Heating surfaces are also more valuable when they 
are inclined out of the vertical line towards the flame; this is not 
the case with the fire-box, but it is with the tubes, both at their 
upper and lower ends. On consideration of the above, it will be 
seen that all the heating surfaces are exceedingly well disposed to 
properly receive and transmit the heat to the water, and it was 
surmised in the design of this boiler that its heating surfaces would 
be of far more value per square foot than that of other boilers; and 
the experimental boiler has, we have reason to believe, practically 
proved this to be correct, for the ratio of fire-grate area to heating 
surface in this boiler is only as 1 io 203, whereas in the best 
locomotive practice it is as 1 to 84. Locomotives having this ratio 
evaporate from 7 lb. to 8 lb. of water per 1 1b of fuel, and this 
boiler, with only one-fourth the ratio of heating surface to fire- 
grate area, evaporated from 91b. to 101b. of water per 1 1b of fuel. 

We will now take into consideration the action of the water 
during ebullition inside the boiler, and also the generation of 
steam. It will be seen by the drawing that a cylinder of thin iron 
is placed in the outer water space, full open at top and bottom; it 
rests on three legs at the bottom, and is kept in position sideways 
by a few small distance pieces. This is called the circulating 
cylinder, because it very greatly assists the natural circulation of 
water inside the boiler during ebullition. All the water inside 
this cylinder, both round the fire-box and in the water tubes, 
being in connection with the heating surfaces, is in a state of 
violent ebullition. And all the water outside this cylinder, not 
being in connection with the heating surfaces, is not in a state of 
ebullition. The water then in every part of the boiler inside this 
cylinder is rapidly carried upwards by the rising bubbles of steam, 
and, exactly as in a saucepan, tumbles over the edge of the top of 
this cylinder in a circular waterfall, but it does not, as in the 
saucepan, tumble over into the fire when it boils over, nor does it 
commence to prime, but it returns to the bottom of the boiler 
again down the annular space provided for this purpose con- 
tained between the outside of this cylinder and the shell of the 
boiler, and performs the same circuit over and over again. There- 
fore there is a rapid upward circulation of water over every part 
of the heating surfaces, and in the best possible direction, viz., in 
a line nearly parallel with them, sweeping the clinging bubbles 
and steam from the plates, and quickly bringing them to the sur- 
face, where they readily free themselves from the water into the 
steam space, and a distinct space is provided outside the circulat- 
ing cylinder for the return of the water to the bottom of the 
boiler again. 

The arrangement for bolting together is very favourable for 
cleaning and repairs, especially for small boilers using muddy or 
salt water. The multitubular boiler generally used for small steam 
yachts and launches, &c., although generally made to hold a large 
body of water in proportion to its size, when driven hard is often 
in a short time hopelessly blocked up with scale, and there is no 
means of getting this out except by the use of strong solutions, 
which injure the boiler; whereas the boiler illustrated can in half 
a day be taken to pieces, scaled all over by hand, and put together 
again, and if laid by for the winter or any other time, may be 
thoroughly cleaned and tallowed all over inside and out; this will 
very greatly lengthen its life, for it is often the case that when 
boilers are laid by for a time they sustain more damage by corro- 
sion than they do when in actual work. The tubes of this boiler 
having such a rapid circulation of water through them will not 
give so much trouble by leaking as the fire tubes in the ordinary 
multitubular boiler do at the fire-box end, and their rapid circula- 
tion will no doubt greatly reduce the amount of scale deposited 
on the plates and tubes. 

The advantages claimed for this boiler by the inventor are 
lightness of weight and small dimensions for any given power 
when compared with any other boiler, simplicity of construction, 
economy of fuel, small cost of manufacture, and the readi- 
ness with which every part can be got at for cleaning or repairs. 

The boiler and engine illustrated in the engraving for a steam 
punt have the following dimensions :—-Outside diameter of shell, 
15zin. ; height of boiler, 3ft.; fire-grate area, half square foot ; 
heating surface of fire box, five square feet ; heating surface of 
tubes, three and a-half square feet ; heating surface of feed-water 
heater, one and three-quarters square feet ; diameter of cylinder, 
din. ; stroke, 4in. ; the slide valye when in full gear cuts off steam 
at five-eighths of stroke. 

During the shop trials, which lasted one month, and were very 
severe for so small an engine, it was driving a large drilling machine, 
lathe, shafting. &c., with ease, the engine making 650 revolutions 
per minute, witha boiler pressure of 50 lb, It wasimpossibletotake 
an indicator diagram on account of the speed, but the dynamome- 
trical power developed in driving a friction brake was 2}-horse 
power; and with a consumption of 12}lb. of coke per hour, 
110 lb. of water were evaporated per hour, and during the same 
time with a consumption of 121b. of anthracite coal, 1251b. of 
water were evaporated. This is the average of a number of hours. 

The engine, as shown in the drawing, is perfectly self-contained, 
the cylinder is connected to the framing by an arrangement of 
three pillars, which take all the working strains of the engine; the 
brackets by which the engine is attached to the boiler merely 
have to carry its weight, and the engine can be removed bodily 
from the boiler and taken all to pieces in a few minutes. As these 
small engines run at such a high speed, the speed of the pumps 
is reduced to ensure its regular working by cog wheels, 
as two and a-half of the engine to one of the pump. In larger 
engines this gear is not required. 

One of the small steam punt engines and boilers has been made 
at Messrs. Stevens, Darlington Works, Southwark, for Mr. Thomas, 
C.E., of 15, Parliament-street, Westminster, which will be at 
work in a few weeks on the Thames, when we hope to publish an 
account of its trial. 

It is intended to apply it to agricultural traction purposes, &c., 
as well as a variety of other purposes where light weight, small 
space, and economy in fuel are desirable. 

This invention is being introduced by Messrs. Newton, Jenkins, 
and Company, of 4, Westminster-chambers, Victoria-street, where 
an engine and boiler may be inspected. 








SINKING By PNEUMATIC Power. — (From a Correspondent.)\— 
On Thursday last, on the invitation of Mr. Wood- 
house, a number of the members of the Midland Institute 
of Mining Engineers visited the sinkings at the Battersfield 
Colliery, at Bagilt, in North Wales, where a novel appli- 
cation of pneumatic power has been introduced. Owing 
to the influx of water, it has been found necessary to draw 
the water from the bottom of the shaft to a height over the 
sinkers’ heads, so as to allow of their being able to work. The 
colliery shaft is about the largest known, being 20ft. clear 
in diameter. For the purpose of effecting the desired object, an 
iron tube 6ft. in diameter is let into the shaft, passing through 
the water to the bottom, and into this compressed air is forced 
by means of a I7in. cylinder and two 10in. pumps. By 
this means the water is elevated or suspended over the heads 
of the workmen to a height of about 50ft. They can thus 
continue working at the bottom; but the work is rather ex- 
hausting, and the men only work four-hour shifts. By the aid of 
dampers and doors the pressure can be so arranged that the 
buckets with the stuff excavated can be put in and taken to the 
top with very little loss of compressed air. Several of the mem- 
bers of the Institute descended by means of the tube, and were 
much pleased with the novelty of the system adopted—showing 
that water, as hitherto, is no bar to sinking operations. At a 
meeting of the Midland Institute of Mining Engineers, held at 
Barnsley, a hearty vote of thanks was accorded to Mr. Woodhouse 
for his kind invitation, Those who had been to the colliery spoke 
— oe ly of its efficiency, and there is little doubt but that the 
system 


attract the attention of the mining body generally. 
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RAILWAY MATTERS. 


Tue total number of passengers using the Metropolitan, the 
Metropolitan District, the St. John’s Wood, and the Hammersmith 
and City lines during the half-year ending June 30, 1869, was 
20;087,809. 

At the Cumberland assizes just held at Carlisle Mr. Justice 
Hannen complained, even more loudly than Dean Close, of the 
noise and shrieking from the railways, which often rendered the 
proceedings in court inaudible. 

ELIZABETH WARBURTON, found insensible on the Midland Rail- 
way, near Hendon, on the 28th ult., has just recovered conscious- 
ness, and states that she fell out of the carriage purely by accident, 
and through the carriage door being left unfastened. 

THE Sultan has ordered the street between his palace and the 
French Embassy to be widened. This will be done forthwith 
before October. There will not be much time spent about com- 
pensation. When it is done, if it is found the widening is an im- 
provement to property, the local proprietors will have to pay, in- 
stead of being paid, which is said to be also the New York railway 
law. It is chiefly in London that a man receives compensation for 
benefit done to his property by public improvements. 

THERE is surely a change coming over some at least of the rail- 

yay officials. The traffic manager of the Brighton line writes to 
the Zimes requesting the address of two ladies who were inso- 
lently treated by a railway official at Three Bridges, with a view, 
as he stutes, to fixing the guilt of the offender. He repeats, too, 
the assurances of the chairman of the company as to the desire 
the company have for the comfort and safety of their passengers. 
Perhaps the excessive fares on the line will next give way. 

At the Croydon Assizes, on Monday, a gardener named Everett 
brought an action against the London and South-Western Railway 
Company for an injury caused to his wife by a train being moved 
back at the Richmond station as she was getting into it. Five or 
six witnesses for the company (men in their employment) were 
called to prove that she was getting in while the train was moving, 
but these witnesses broke down in cross-examination, and the jury 
found a verdict for the plaintiff for £75. 

M. BERTHAULT has sent in a paper to the French Academy of 
Sciences on various means of turning the excess of force produced 
in working a locomotive to some account. He shows that it might 
be employed in causing a stronger adhesion of the wheels to the 
rails, so as to prevent the train from running off. It might likewise 
be applied to the illumination of the carriages by electricity, and 
even to setting the telegraph in motion. This communication was 
sent for consideration to a conmmittee composed of MM. Morin and 
Edmond Becquerel. 

An accident occurred on the morning of the 28th ult. on 
the Memphis and Louisville Railroad. A passenger train from 
New Orleans, containing a sleeping car, and well-filled with people, 
fell through a trestle at Buck Creek, below Clarksville, and the 
engine, baggage car, and two passenger cars were precipitated into 
the water. The cars were smashed into fragments, and, being 
piled on top of each other, it was extremely diificult for the panic- 
stricken passengers to extricate themselves from the débris. 
Immediately after the accident, and before the extent of the 
disaster could be ascertained, the cars caught fire, either from the 
engine or the oil used for illuminating purposes, and burned 
rapidly. Those who escaped from injury succeeded in dragging 
out the disabled, and, as far as known, those who were killed. 
The entire train, except the New Orleanssleeping car, was burned, 
and that was badly damaged. Three persons were killed and many 
wounded, 

Henry THOMAS and John Davey, cattle dealers, sued the 
Associated and West Cornwall Railway Companies, in the County 
Court, at Redruth, Cornwall, on Friday, to recover damages for 
loss sustained in consequence of the negligence of the defendants 
in not carefully and in due course transmitting ten fat bullocks 
from Redruth to Bristol. The witnesses for the plaintiffs proved 
that the cattle were placed in a railway truck at Redruth at five 
o’clock in the evening, and that, instead of being sent on the same 
evening, they were left at the station the whole of a cold and wet 
night in an open truck, and did not arrive at Bristol till Thursday 
morning, having been without food from the previous Tuesday. In 
consequence the cattle were cold and stiff, were running from the 
eyes, and had greatly depreciated in value. The defence was that 
one of the plaintiffs signed an agreement, according to which the 
defendants were not liable for any loss sustained in consequence 
of detention. The plaintiffs were, accordingly, nonsuited. 

On the South-Western six powerful coupled passenger engines 
and tenders have been constructed during the half-year, and paid 
for out of revenue, as well as fifty coal wagons and ten large 
covered goods wagons ; 1000 tons of iron and steel rails had been 
used in relaying the line on the Metropolitan Extension portions of 
the main line, and the Bishopstoke and Dorchester branches. Four 
miles of the Guildford and Alton line have been fished and 
strengthened by additional sleepers. These works have been paid 
for out of revenue. The permanent way has been laid from the 
main line to Aldershot, and it is expected that the line will be 
opened at an early date. The contract for the construction of the 
principal part of the works of the Poole Extension line has been 
taken by a responsible contractor, and on favourable terms to the 
company. Since the opening of the new lines from Kensington to 
Richmond, vié Hammersmith, and from Kingston to Wimbledon, 
in January last, the traffic thereon has steadily progressed. A 
portion of the rolling stock of the company is now furnished 
with the rope apparatus, as approved by the Board of Trade, 
for communication between passengers and the company’s servants. 

On Saturday morning an accident of a very alarming character, 
and which, under other circumstances, might have resulted in a 
frightful disaster, occurred on the North British Railway, between 
Gorebridge and Dalhousie. South of Dalkeith there is a pretty 
steep gradient running up to within a short distance of Heriot. 
With a view to provide against the contingency of goods wagons 
breaking away and running backwards down the slope, the down 
line is provided, at short intervals, with what are called safety 
sidings. The points connected with these sidings are so arranged 
that, while they allow a train going southward to pass without 
interruption, they shunt #train going northward off the main line, 
unless specially opened to allow it to proceed. Under these 
circumstances, when on Saturday morning it became necessary for 
some hours to work all the traffic on one line, men were stationed 
at the various sidings to open the points for the passage of up 
trains. At the West Bryans siding was posted a surfaceman, 
named George Ferrier, who, we understand, has been about six- 
teen years in the company’s employment. It is alleged that about 
the time when the express train came up Ferrier had left his post 
to seek shelter from a shower under a neighbouring bridge. Be 
this as it may, it would seem that at the critical moment there 
was no one at hand to open the points, and the train consequently 
dashed into the siding. The Eiver had observed the oversight 
while still about twenty yards from the points, and of course at 
once did his utmost to check his train. All his efforts would have 
been of little avail had there been any obstruction, as there often 
is, at the upper end ofthe siding. Providentially, however, the 
siding, itself sloping upwards with a severe gradient, ended in a 
field that sloped in the same direction, and where there was ample 
space to expend any amount of impetus. By the time the train 
reached the 7 of the siding there was only sufficient force left to 
carry it into the field to the extent of its own length, and there 
engine and carriages, all quite uninjured, rested quietly among the 
standing grain. The passengers suffered nothing but a little 
rough jolting, and probably to most of them this was the first 
intimation that anything had gone wrong. Another train coming 
up shortly afterwards afforded the means of forwarding the pas- 
sengers, and within an hour or two after the accident the express 
was safely got back to the rails. It is hardly necessary to say 
that Ferrier’s conduct in the matter is being faxvestignted. by the 
authorities, 


















NOTES AND MEMORANDA. 


From a contemporary we learn that some fine veins of lignite 
have been tracedin Sirmoor. Some good specimens were discovered 
close to Nahan a few days ago by the superintendent of the Nahan 
Foundry, and since then the mining engineer of the Puttialah lead 
mines has discovered some veins in the Puttialah territory, and 
they also have been traced from the Dugshai side into Sirmoor, 
and reported as first-rate for smelting purposes. The state of Sir- 
moor seems to be very rich in all sorts of ore, 

AN important test for blood has been discovered in Australia, 
consisting of the application of tincture of guaiacum and ozonised 
ether, which produces a beautiful blue tint with blood or blood 
stains. The test is excessively delicate, and Mr.Bloxam has stated 
that in the case of a blood stain twenty years old he had extracted 
a single linen fibre with an almost inappreciable amcunt of stain 
on it. The characteristic blue colour was immediately induced by 
the test, and readily detected by microscopical examination. The 
testimony of so able a chemist leaves no doubt as to the value of 
the discovery. Ozonised ether, we may remark, is merely a solu- 
tion of peroxide of hydrogen in ether. 

A mopE has been devised for depositing copper, silver, or gold, 
by the electric process, upon paper or any otaer fibrous material. 
This is accomplished by first rendering the paper a good conductoi 
of electricity, without coating it with any material which will peel 
off. One of the best methods is to take a solution of nitrate of 
silver, pour in liquid ammonia till the precipitate formed at first 
is entirely dissolved again ; then place the paper, silk, or muslin, 
for one or two hours in this solution. After taking it out and 
drying well it is exposed to a current of hydrogen gas, by which 
operation the silver is reduced to a metallic state, and tne mate- 
rial becomes so good a conductorof electricity thatit may be electro- 
plated with copper, silver, or gold, in the usual manner. 
Material prepared in this manner may be employed for various 
useful and ornamental purposes, 

SEVERAL papers on the subject of musical intervals have lately 
come before the French Academy. One of the most interesting is 
by MM. A. Cornu and E. Mercadier, in which they come to the 
conclusion that a single scale wili not satisfy all conditions. They 
affirm that the intervals in a scale of a melody are not precisely the 
same as ina scale of harmony. They remark that sounds th ; 
pleasing in succession as melodies are not necessarily pleasing 
when superposed as harmonies, and we may even be astonished 
that the octave, the fifth, and the fourth do satisfy both condi- 
tions. The ear is most exacting when listening to melody on 
In harmony, the volume of tone has also much to do with th 

ariations from exact scales, that are permissible, because agreeable. 
. Evans, the maker of the most perfectly tuned and voiced har- 
moniums, says that powerful organs cover up discords that ar 
intolerable in instruments which yield ouly a small volume of tone. 


Mr. WILLIAM F, Denninc, of Ashley-road, Bristol, has sueceeded 
in forming ‘‘a society of gentlemen possessing astronomical instru- 
ments, for securing concerted observation of interesting astz 
mical phenomena.” Amongst the list of members are the names of 
six fellows of the Royal Astronomical Society, including Mr. W. 
R. Birt, one of our leading authorities on lunar matters ; and Mr. 
A. Brothers, the author of a very excellent catalogue of binary 
stars, and numerous valuable papers on celestial photography. 
The affairs of the society are managed by a president, treasure: 
und secretary, and a committee of five members. The Rev. KR. E. 
Hooppell, M.A., LL.D., F.R.A.S., of South Shields, is the presi- 
dent ; Mr. William F. Denning, of Ashley-road, Lristol, is the 
treasurer and secretary ; while the committee consists of gentlemen 
whose names are well known in connection with science. Tl 
society now consists of twenty-six members, and, if energetically 
carried on, will be of great service in aiding the spread of practical 
astronomy. 

Tue Berlin correspondent of the Lancet thus describes the results 
of some recent inquiries respecting anwsthetics :—One of the last 
novelties produced in the Berlin medical world is a new sedative, 
but which its discoverer, Dr. Liebrich, thinks may also prove tu 
be an anesthetic. This is chloral, C, Cl, OH + H, O, the peculiar 
nature of which is, that when treated by an alkali it evolves chloro- 
form. Dr. Liebrich proposes to avail himself of the alkalinity 
of the blood, and so, when administered subcutaneously, or through 
the mouth, to produce the etfect of chloroform. The experiments on 
rabbits were perfectly satisfactory, inasmuch as it produced asound, 
death-like sleep for some eight or ten hours; and it appeared to 
have this advantage over chloroform and opium, viz., that the 
rabbits, on awakening, had none of the after-effects which usually 
attend the administration of those subjects, but partook of food 
immediately and freely. On account of the uncertainty as to the 
proper dose, the experiments on the human subject have not been 
as yet quite so satisfactory. In one case, however, Professor 
Langen has proved to his satisfaction its wonderful sedative pro- 
perties. 

ON heating rock salt to dull redness in sodium vapour, Le Roux 
found that the metallic gas entered the mass of the salt with a 
velocity greater than one centimetre in one hour. The salt thus 
penetrated emits more light than the normal transparent material. 
It exhibits, moreover, in its changed condition a fine yellow 
colour at ordinary temperatures; white light, however, when 
transmitted through a yellow plate of this substance, was found 
by the spectroscope to undergo no change. Under conditions as 
yet undetermined, which depend on time and not on the action of 
light, the yellow colour changes to violet, resembling the tint of 
litmus, and exhibiting dichroism. Potassium vapour acts similarly 
on salt. The author examined experimentally the question, 
whether sodium vapour would pass through a thin plate, of salt as 
hydrogen does through platinum, with a negative result. Metallic 
sodium does not attack chloride of sodium, though soda does 
readily. A small amount of soda sufficed to connect two sur- 
faces of salt so hermetically air-tight that some sodium placed 
between them retained its metallic lustre for many months. When 
native chloride of potassium is heated in sodium or potassium 
vapour no such phenomena are observed, The mass of the salt 
takes no colour; its surface, however, becomes covered in potassium 
vapour, with an intense blue substance, which chemists believe to 
be a sub chloride. 
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THE sugar cane is a native of those parts of Asia now known as 
India and Indo-China, where it was exclusively cultivated from 
remote antiquity until towards the middle of the thirteenth century, 
at which period the merchants by whom the sugar trade was carried 
on began to penetrate into the countries beyond the Ganges, whence 
they brought the precious plant, which was soon propagated in 
Arabia, Syria, and Egypt. At the end of the following century it 
was introduced into Cyprus and Sicily, and thence into Madeira 
and the Canary Islands, and before very long it became in Spain, 
and even as far north as the middle of France, a favourite object of 
culture. Imported into St. Thomas and St. Domingo in the begin- 
ning of the sixteenth century, its culture was there so rapidly 
developed that in a few years a considerable number of sugar plan- 
tations were established in those colonies. It was nearly two cen- 
turies and a-half after, that is to say, about 1750, that the sugar 
cane was first introduced into the Mauritius. Its cultivation, at 
first confined to a few estates, and undertaken on a limited scale, 
made but little progress, and continued for a long time almost 
stationary. But about sixty years later, the cane becoming better 
appreciated, made a fresh start, and was gradually substituted for 
most of the crops formerly cultivated, and at present it constitutes 
the most sure and effective resource of all the large estates in the 
island. It is generally thought that the cane first planted in the 
Mauritius is that commonly called “‘the white cane,” which is 
indigenous to the islands of the Pacific. This variety, one of the 
most juicy and saccharine known, has formed for a long time the 
greater of the plantations of the Mauritius, but the disease 
with which it was attacked, about twenty years ago, has consider- 
ably restricted its use, 
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MISCELLANEA. 


THE floating dock Bermuda arrived off Bermuda on the 28th 
ultimo. 

Ir is said that the strike in the Manchester building trade will 
shortly terminate, as the funds of the operatives are exhausted. 

Mr. SHERIDAN has withdrawn his Government Boiler Inspection 
Bill, but in the hope of seeing speedy and effectual legislation on 
the subject. 

Tue death is announced of Dr. Carus, President of the Academy 
of Sciences at Dresden, and a man of high repute for his philoso- 
phical works. 

THE Conservators of the Thames state that there is no doubt 
constantly increasing deposits are made at the sewage outfalls at 
Barking and Crossness. 

PARLIAMENT will next session be asked for authority to remove 
Battersea and Fulham bridges, which now seriously impede the 
navigation of the river. 

THE construction of a ship canal from New Orleans to Lake 
Pontchartrain, it is asserted, would diminish greatly the port 
charges in pilotage and towage. 
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Vv auriferous stratum has been discovered in that part of 
traversed by the affluents of the Angara, at a distance of 
about 250 miles from Tenisseisk. 

rie coloured mechanics of Baltimore and the state of Maryland 
are forming trades unions and societies of their own, as the white 
working men deny them admission to their unions, 

Mvcu sewage, from Oxford downwards, still fallsinto the Thames, 
but constant efforts are being made by the conservators to stop it, 
and it is hoped their efforts will be quite successful very shortly. 

Tuer Bath and Mangotsfield Railway was opened for passenger 
trattic on the 4th inst. ; and when the goods sheds and coal wharves 
are finished, the conveyance of merchandise and minerals will com- 
mence on this line. 
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THIRTY thousand miners have sought Government inquiry into 
the late fatal mine accidents, and it is hoped that increased 
guarantees of their safety will in some form result from the action 
the miners are thus taking. 


THE Great Eastern meeting just held was of a harmonious and 
encouraging character, and although an exceedingly small dividend 
is being now paid, confident hopes of gradual and substantial 
improvement are entertained. 

rue whole of the exports from Belgium of pig iron, castings, 


unl wrought iron amounted in the first four months of this year to 
836 gainst 61,634 tons in the corresponding period of 
%) tons in the corresponding period of 15467, 
INTRACTS have been let by the Midland Company upon favour- 
terms for the construction of the Manstield and Southwell, 
Mansfield and Worksop, and the Ashby and Nuneaton Rail- 
ys, and for the Clown and Stanton and Shipley coal branches. 
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W1rTH the exception of a small piece of the roof to connect the 
outhern gable with the south wall of the station of St. Pancras, 
all the engine the Bedf London Railway, 
and Liddell, have 


ring works of lford 











under the s iperintendence of Messrs. Barlow 
been completed. 

THE Melbourne and Sawley Railway, which will connect more 
closely the towns of Melbourne and Castle Donington with Not- 


tingham by junction with the main line at Trent station, is 
nearly completed, and the needful notice for inspection has been 
given to the Board of Trade. 

As a means of preventing explosions in mines, Mr. Bessemer 
proposes to light them with gas burnt in compressed air sent down 
from the surface. The method would, he says, furnish a brilliant 
light, and the outward current from the lamps would render the 
approach, and consequent explosion, of foul air impossible. 

GREAT delay and difficulty have been experienced in construct 
ing the Shettield and Chestertield Railway, as well in the 
erection of the large goods warehouse at Manchester and the lines 
of railway giving access thereto; but it is expected that both the 
railways and the warehouse will be available for traffic in the 
course of a few weeks. 

THE weather at New York on the 7th was generally favourable 
for observation of the solar eclipse. Many successful observations 
were made by delegations of various colleges and scientific socie- 
ties. Great darkness prevailed, and in some parts of the West 
there was a total eclipse. The event created much alarm among 
the negroes and ignorant persons. 

A MEETING was held on Tuesday night at the Auction Rooms, 
Plaistow, in conjunction with the association for obtaining cheap 
trains to and from all the suburbs for the benefit of working men. 
Resolutions were passed strongly condemning the conduct of the 
managers of the Londoa and Tilbury Railway, who prevented the 
North London carrying out what they were desirous of doing. 
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Two-thirds of all the prints made in the United States are pro- 
duced in New England. Massachusetts and New Hampshire can 
print from ninety to ninety-five thousand pieces weekly ; New York 
State, New Jersey, and Pennsylvania can print about ninety 
thousand weekly. Of all these there are three of the largest print- 
ing companies that have a capacity to print one half of this whole 
production, 

A DEPUTATION of working men last week waited upon Mr. John 
Bright, M.P., at the office of the Board of Trade, for the purpose 
of asking the right hon. gentleman to bring in a short bill early 
next session ct the inventions that might be exhibited at 
the Working Men’s International Exhibition, to be held next year. 
Mr. Bright expressed his entire sympathy with the object of the 
deputation, and promised to comply with the request. 
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THE Pacific Railroad is now bringing fresh fruits from California 
to the Eastern States, and the dispatch of a fruit car laden with 
plums, pears, and grapes for Chicago and New York opens up the 
prospect of a large fruit trade between the Atlantic and Pacific 
States. The California fruits are surpassingly excellent in 
quality, and their constant arrival in the Western markets will be 
welcomed. 

AN inhabitant of Wolverhampton calls attention to the fact that 
that borough, and not Coventry, is entitled to the credit of having 
been the first practically to take up the question of the disposal of 
sewage by the purchase of land for that purpose. Two years ago 
the corporation of Wolverhampton purchased a farm (costing 
£28,000) for the purpose of the disposal of the sewage. The works 
necessary for completing the scheme are being carried out at a cost 
of £40,000. 

THE Court of Common Council, at its last sitting, sanctioned a 
report from one of its committees by which an extensive restora- 
tion of London Bridge will be effected. In accordance with the 
recommendation of the committee, the carriage way of the bridge 
will be entirely repaved, the lamps repaired, the gates and rail- 
ings at the top of the several sets of stairs repainted, and other 
repairs effected, at a cost of nearly £4000. The carriage traffic 
across the bridge will be entirely stopped for ten or twelve days 
during the progress of the works. The long agitated widening of 
the bridge footways is passed over in silence. 
formation has been received at Chatham of the 
sat tory results which have attended the trials just 
pleted on board the ironclad turret-ship Monarch, with the 
»w of testing the working of the 600-pounder turret guns and 
gun carriages. Especial importance was attached to the trials 
from the fact of the Monarch being the first vessel in the British 
navy armed with guns of twenty-five tons, and throwing a solid 
shot weighing 600 Ib. The carriages on which the Monarch’s guns 
are mounted were manufactured at Chatham Dockyard, and are 
what are termed compound pivoting carriages, the invention of 
Captain R, A, E. Scott. 
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THE BRITISH ASSOCIATION AT EXETER. 
(From our own Correspondent.) 
Exeter, August 11th, 1869. 

THE business of the British Association for the Advancement 
of Science begins here next Wednesday, when the opening 
address will be delivered in the evening by the new president, 
Professor G. G. Stokes, M.A., D.C.L., Secretary to the Royal 
Society. Exeter is within about five hours journey from London 
by the South-Western or Great Western railways, and both these 
companies issue tourist tickets to Exeter available for a month, 
at 55s. first-class, and 40s. second-class. Passengers by the 
Great Western Railway may break the journey at Bath, Bristol, 
and Taunton, whilst those who travel by the South-Western 
Railway may stop at Salisbury and Yeovil. The South-Western 
Railway Company, moreover have made certain special arrange- 
ments for visitors to the British Association who wish to go to 
places beyond Exeter, and the particulars will be found in the 
ordinary time books of the company for this month. Ordinary 
return tickets at single fares will be issued upon all the lines of 
railway which reach Exeter, and these tickets will be available 
from ‘I'uesday, August 17th, to Friday, August the 27th. At 
Exeter the South-Western Railway terminus is near to the 
reception room, and the public halls wherein the business of the 
Association will be transacted, and the Great Western, or rather 
the Bristol and Exeter terminus, is about half a mile distant. 

The local secretaries, Messrs. H. S. Ellis (mayor of Exeter), 
J. C. Bowring, R. Kirwan, and F. Pollard, have done all in their 
power to provide for the accommodation of visitors. At some of 
the towns previously visited by the Association the local secre- 
taries were never to be found when wanted, so that members who 
arrived a little in advance of the proper time found themselves 
haunting Dundee or some other town like wandering ghosts, 
without a habitation or a home. Here the local secretaries have 

for some days past had an office open near the Museum, with one 
or two clerks always on the spot to give information to visitors 
without waste of time. Mr. George Griffith, M.A., of Harrow, 
the acting secretary to the British Association, has been here for 
a fortnight, aiding in the perfecting of the arrangements. On 
Monday the Reception-room will be opened in the Royal Public 
Hall, the best building in Exeter for large meetings. 

The public buildings in Exeter set apart for a week for the 
business of the British Association are the Albert Museum, the 
Victoria Hall, the Episcopal Schools, St. John’s Hospital, the 
Grammar School, the Royal Public Rooms, the Athenzeum, and 
the Temperance Hall. The first of these is close to the South- 
Western Railway terminus and Post-office, and newly arrived 
members who wish to learn the positions of the buildings with- 
out loss of time, had better visit them in the order just given. 
The Episcopal Schvols and the Temperance Hall are least central 
in position, and if these be omitted from the list the other 
buildings are not far apart, and can all be visited in not many 
minutes. 

The soirées will be held in the Albert Museum, a fine building, 
containing many large rooms, but no one hall capable of holding 
at one time all those who will attend. The guests and objects 
of attraction will thus be distributed in different portions of the 
building. The Chemical Section will meet daily in one of the 
large rooms in the Albert Museum, and our chemical friends will 
have constantly before their eyes at the upper end of the room 
a large cheerful picture of the murder of the two princes in the 
Tower, excellently painted. The cloak-room arrangements for 
the soirées, which have hitherto usually broken down, are better 
at Exeter than at most places previously visited. 
Hall, where Professor Stokes will deliver his opening address on 
Wednesday, is opposite to the South-Western Railway terminus, 
and is a new building not yet finished. I went to see it yester- 
day, but found the hall itself locked up, and its surroundings a 
mass of lime, mortar, and bricks; it is stated however, that the 
contractors are pushing on the work vigorously, and that the 
building will be ready in time. When a new building is 
suddenly to be crowded for the first time with a very large 
audience, there is no harm in letting a competent surveyor 
examine the structure a few days in advance. I was present 
some years ago at the Welsh National Eisteddfod at Swansea, 
when one of the galleries of the new building gave way, and the 
densely packed human masses above and below were only pro- 
tected from loss of life by the fact that the swaying gallery, with 
its broken timbers, was caught and held in suspension by some 
iron tie rods. Mr. E. M. Richards, then Mayor of Swansea and 
now M.P. for Cardiganshire, who was presiding at the time of 
the accident, at once dismissed the audience of some thousands 
of Welshmen, who left very quietly, notwithstanding that they 
ost the delight of hearing some scores of singers and harpers 
under Mr. Brinley Richards and others, who were to have enter- 
tertained them with the songs and national music of ancient 
Wales. The Geographical Section will hold its daily meetings in 
the Victoria Hall. The Biological Section will meet in the 
Episcopal Schools, which are some little distance from the 
Reception-room, and not far from the Great Western Railway 
station. This section has been placed in a far more pleasant 
locality than any of the others, in a handsome building faced by 
avery beautiful garden of flowers, and commanding a view of 
equally beautiful hill and valley scenery. Section A, Mathema- 
tical and Physical Science, will meet in the Grammar School, 
which is close to the Reception-room. The building is a large 
one, with plenty of space, and to spare, for the business of this 
section. The Mechanical Science section will meet in St. John’s 
Hospital, in the rear of the Grammar School, in a good sized 
hall, capable of accommodating two or three times more than 
those who will generally be present. At Starcross, near the 
mouth of the Exe, shallows are forming so as to impede the 
navigation, and any attention engineers may give to this subject 
and bring before the Mechanical Section is sure to excite local 
interest. Section F, Economical Science and Statistics, will 
meet in the Atheneum, about five minutes walk from the 
Reception-room, in a dull, dingy hall with plain deal benches. 
These benches, however, are raised one behind the other in curves, 
as at the Royal Institution, and, from an accoustical point of 
view, it is a splendid room for hearing the speakers. Now and 
then should exciting topics come up in this section, as usual, 
such as the effects of English land tenures on the population, or a 

r by Miss Becker on the rights of women, the hall will not 
hold half those who will try to be present. It is certain at 
times to fail to meet the demands upon its space. Geological 
science will find its home in the Temperance Hall, a building 
commanding fine views of scenery near Exeter, but far removed 
from the Reception-room and railway stations. 

As for the city itself, it is very handsomely built, with good, 
elegant houses not closely packed together, plenty of trees and 
flowers, and no smoke and dirt, there being no manufactures. The 
scenery in all directions is hilly, rich, and well-wooded. Exeter has 
about 42,000 inhabitants, and is a purely agricultural town.. As 
all the agricultural districts in the kingdom except the midland 
counties are shown by the census returns to have been in course 
of depopulation of agricultural labourers for many years, Exeter, 
like all other towns similarly situated, is not increasing in pros- 
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perity. When the wealth-producing men of a district depart, 
cities depending upon the prosperity of that district decline. This 
is an ecclesiastical city, with a very fine old cathedral ; and from 
the top of one of the towers of the cathedral visitors to the 
British Association can at once see the whole of Exeter and the 
surrounding district, so as to gain quickly a general knowledge 
of the geography of the place. 

Mr. H. 8. Ellis, the Mayor of Exeter, will (like Mr. Coleman, 
the Mayor of Norwich) give a luncheon to some of the members 
of the British Association, in which hospitality he isin no way 
assisted out of the Corporation funds. The excursions this year 
will be to Torquay, Barnstable, and the North Coast of Devon, 
Gittisham Hill, Bideford, Westward Ho! Ilfracombe, Taunton, 
and Watchet. But the chief of all the excursions will be on 
Saturday, 21st August, to Plymouth, Devonport, and Stonehouse. 
A special train will leave the St. David’s station, Exeter, at 
8.30 a.m. for Plymouth, taking up passengers at St. Thomas’ 
Exminster, Starcross, Dawlish, Teignmouth, Newton, and Totnes. 
Return tickets from Exeter, first and second-class, at single fares 
for the double journey. On alighting at the Plymouth station 
the party will be received by the Mayors of Plymouth and 
Devonport, and be conducted tothe Millbay Pier, where Govern- 
ment steam vessels, placed at their disposal by the naval autho- 
rities, will be im readiness. The party will take two separate 
routes, for which distinctive tickets will be issued. Route No.1: 
This party will proceed at once up the Hamoaze to the dockyard 
at Keyham, which, with the permission of the Admiral Superin- 
tendent, the Hon. J. R. Drummond, C.B., they will have the op- 
portunity of thoroughly inspecting, and of visiting the ironclads 
in dock and machinery. ‘They will then leave Keyham, and be 
put on board H.M. gunnery ship Cambridge, Captain the Hon. F. 
Foley, C.B., where they will witness the gunnery practice and an 
explosion of torpedoes. The party will then re-embark in the 
steam vessel, and pass up the Hamoaze to see the Royal Albert 
Bridge of the Cornwall Railway, and from thence, returning down 
the harbour, go into the Sound and round the Breakwater ; after 
which they will return to the dockyard, where those of the party 
who hold cards of invitation will be entertained at dinner by the 
Mayors of Plymouth and Devonport. A steam vessel will leave 
the dockyard immediately after dinner to convey the visitors to 
Millbay, where they will rejoin their train. Route No. 2 :—This 
party will also embark at Millbay on board one of the steam 
vessels, and proceed into the Sound, passing the Breakwater, and 
then return up the harbour, stopping when opposite H.M. gunnery 
ship Cambridge to witness the discharge of a torpedo; and after- 
wards inspect H.M.S. Impregnable, training ship for boys. The 
steam vessel will then steam up the Tamar under the Royal Albert 
Bridge, and back to Barnpool, where, by means of men-of-war's 
boats, they will be landed in the gardens of Mount Edgcumbe, 
which, with the park, will, through the courtesy of the Earl of Mount 
Edgeumbe, be thrown open to them. The party will re-assemble 
at 4 p.m., and re-embarking on board the yacht, will be conveyed 
to the dockyard, where those holding cards of invitation will be 
entertained at dinner by the Mayors of Plymouth and Devonport. 

There will be two evening experimental lectures on the “ Ap- 
plication of Spectrum Analysis to Stellar Astronomy ;’ one by 
Mr. J. Norman Lockyer, F.R.S., and the other by Professor W. 
Allen Miller, F.R.S. A third lecture, on “ Vesuvius ” will be de- 


, livered by Professor J. Phillips, D.C.L. 





THE FRENCH IRoN TrRADE.—(From our Correspondent.)—The 
Vendeau Railway Company has given out an order for 6000 tons of 
rails to the Chatillon and Commentry Forges Company ; the price 
The Northern of France Railway Company 


pany, at £12 10s. 10d. per ton. Work continues abundant in almost 
all the French metallurgical groups. 

SoutH KENsINGTON MuseuM.—Visitors during the week ending 
August 7th, 1869:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.; Museum, 12,900; Meyrick and other galleries, 
2714. On Wednesday, Thursday, and Friday (admission 6d.), from 
10 a.m. till 6 p.m.; Museum, 1713; Meyrick and other galleries, 
183; total, 17,510. Average of corresponding week in former 
years, 12,266. Total from the opening of the Museum, 8,675,801, 

PaYING AND NoNn-PayING WEIGHTS HAULED By LOCOMOTIVE 
ENGINES.—In an able paper read recently by Mr. B. Haughton, 
President of the Civil and Mechanical Engineers’ Society, and just 
published, the following resumé is given of the magnitude of the 
railway interest, or, rather, of the work done by it upon the 
railroads of the United Kingdom. The total railways in the 
United Kingdom at the end of 1867 aggregated 14,247 miles, or 
22,091 miles of single line. ese have been constructed at a 
cost of £502,263,000—equal to £35,253 per mile, or £22,736 per 
mile of single line. The traffic receipts ad say, 330 working days 
are £39,480,000 per annum, or £119,636 per day. In the year, 
without including season ticket holders, 287,688,000 railway trips 
or journeys were made, or 871,787 trips or journeys averagin 
twelve and three-quarter miles. The goods and minerals carrie 
amounted to 148,253,800 tons, or 449,250 tons per day —each ton 

ulled over twenty-five miles. The number of trains run was 

,328,490, or 19,177 per day. In working these, locomotive engines 
travelled 148,542,827 miles per annum, or 450,129 miles per day. 
This work employed 8619 locomotives, which ran, — an average, 
17,234 miles per annum; each drawing 382 tons, for 23°47 miles 
per day. Mr. Haughton’s elaborate calculations and deductions 
as to dead and paying weights must be reserved for a future 
number. 

CLAUGHTON’s ScREW PROPELLER.—The demand for a better auxili- 
ary propelling power than is at present available has induced Mr. 
H. Claughton, naval architect, Dumbarton, to patent an invention 
which consists in constructing screw propellers with the novel 
feature of folding blades, so as to offer the least possible resistance 
to a vessel’s speed through the water when under canvas, and not 
to interfere with her steering qualities. The system of feathering 


' the screw accomplishes this tosome extent, but owing to the twist 


in the blades that is essential to form a perfect screw, it must 
necessarily present some amount of resistance, and cannot be ren- 
dered entirely neutral. It is obvious that the ability to fold the 
blades aft, so as to form a continuation of the vessel’s lines, 
and give the water free access to the rudder, must secure 
to this method a t+ advantage over any plan of feather- 
ing which only partly effects these objects; folding the screw 
accomplishes effectually what is secured in part by feathering. 
He proposes having a disc fitted on to the end of an 
ordinary screw shaft, with slots for the blades to hinge into, 
secured by a strong pe passing through the same. The outer part 
of the disc will be of a circular form transversely, so that the blades 
may fit close like a ball-and-socket joint. The screw blades will be 
held in position by means of links connected with a rod passing 
through the centre of the shaft ; this rod to have screw gear on the 
end inboard, and a wheel for working the same in or out, When 
the rod is thrust outwards by means of the screw gear on the inner 
end of the same, the blades will be forced open, and so firmly held 
in position that the screw may be used for propelling or backing. 
When the rod is drawn in the blades will fall fore and aft ; the 
after or outer ends will lay one on each side of the sternpost, and 
they may be further secured by cleats as an additional protection 
when the vessel is under canvas and in a heavy seaway. For 
auxiliary screw sailing ships the joints and couplings are simple, 
and not likely to get out of order or weed up, as in the case with the 
ordinary feathering screw, and are made to act either as propelling 
or rudder power. The invention is about to be brought into use. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 
2208. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in springs applicable to railroad or street cars and other — 
communication from John Webster Cochrane, New York, U.S. 
2210. Jonn Boyn, Glasgow, Lanarkshire, N.B., “‘ Improvements in ma- 
chinery for winding yarn or thread.” 
2212. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
t) extract from hops.”—A communication from Hugh Burgess, 
Royers Ford, Montgomery County, P: lv: U.S. 
2214. Matrnew Titpestey, Willenhall, Staffordshire, “‘ Improvements in 
ties, -. or fastenings for conn’ the bands employed in securing 
ies of cotton, wool, and other ucts capable of being packed in a 
similar manner.” 
2216. FREDERICK Mayor MOLE, Birmingham, “Improvements in the 
facture o! tchets and cutlasses.” 
2218. Grorce THackERay ABBEY, Birmingham, ‘Improvements in 
breech-loading fire-arms.”—21st July, 1869. 
2220. Witu1aM Curriz, Edinburgh, ‘‘ Improvements in manufacturing 
and fastening the soles and heels of boots and shoes.” 
2224. JoHN GREEN, Lisburn, Down, Ireland, ‘Improvements in the 
manufacture of ropes, cords, and twines, and in the machinery therefor.” 
2226. WILLIAM Butt, Waltham Cross, Essex, ‘‘ Improvements in veloci- 
les,” 
2228. WiLt1aM Dennts, Aldermanbury, London, ‘‘ Improvements in letter 
boxes, ng! omy and such like depositories.” 
2230. JosepH Watsu, Manchester, I hire, ‘‘ Impro 
oods for invalid, perambulator, and other vehicles.” 
2234. JosepH Haywarp, Eckland Bridge Works, near Penistone, York- 
j at bs. ” 


“Ty. ts in +. 


shire, “‘ Imp 8 in the of co} 
2236. Wiit1aM Laino, Carron Vale, Stirling, N.B., 
hi hi which imp its are 





ts applicable 








“Improvements in 
licable to churns.” 








S ’ re 
—22nd July, 1869. 

1489. CuaRLes Henry Garpner, West Harding-street, Fetter-lane, 
London, and Josep Bickerton, Oldham, Lancashire, ‘“‘ Improvements 
in lithographic and zincographic cylinder printing machines.”—14th 
May, 1869. 

2059. Wittiam Davis, Merth 
ment in the treatment of 
soap.”—8th July, 1869. 

2079. Tuomas Davip WALLER, Norwood, Surrey, ‘‘ A new and improved 
self-acting measuring and tilting cask-stand.”—10th July, 1869. 

2113. RicHarD WuiTaker, Birmingham, ‘‘ Improvements in teetotums 
and apparatus connected therewith.”—13th July, 1869. 

2128. Joseph CrowTHER, Blackburn, Lancashire, ‘Improvements in 
working hoists.” 

2129. Joseph CrowTHER, Blackburn, Lancashire, “Improvements in 
velocipedes.” 

2133. BensamMin JosePH BARNARD Mitts, Southampton-buildings, 
Chancery-lane, London, ‘‘An improved ss and apparatus for 
annealing metals.”.—A communication from James Morgan Bottum, 
New York, U.8S.—15th July, 1869. 

2169. Witt1AM Furness, New-street, Borough-road, Surrey, ‘‘ Improve- 
ments in cutting files and rasps, and in the machinery to be employed 
therein.” —19th July, 1869. 

2201. James WiLL1aAM Larmutn, Pendleton, Lancashire, ‘‘ Improvements 
in means for connecting together the ends of the hoops or bands 
employed in the packing of cotton or other substance or material.” 

2203. JoHN Ocpen, Manchester, “A bined tap and filter for water 
and other liquids.” ° 

2205. WiLt1aM Brookes, Chancery-lane, London, “ A new or improved 
mode of spinning carded wool on small cops ready for weaving.”—A 
communication from Emile Voigt, Wasquehal, near Lille, France. 

2207. GeorGe Henry ELLs, Gracechurch-street, London, ‘‘ Improvements 
in rotary engines.” 

2209. GEORGE ALLIBON, Rosherville Ironworks, Northfleet, Kent, and 
os om ae Manprz, Baker-street, London, “‘ Improvements in steam 

jilers.” 

2211. ALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B., ‘ Im- 
provements in —- for abstracting heat.” 

2215. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in carding engines.”—A communication from Paul Jacquel, 
Boulevart St. Martin, Paris. 

2217. Henry Knicut, Ryde, Isle of Wight, Southampton, “ Improve- 
ments in instruments or apparatus for clipping horses and other 
animals.”—2lst July, 1869. 

2221. Witt1aM Henry Gosiina, Calthorpe-street, London, ‘‘ Improve- 
ments in sewing machines.” ; 
2223. Witu1aM Henry Stone, Dulwich Hill, Surrey, ‘“‘ Improvements in 
— and apparatus for taking, counting, and recording votes 

by ballot.” 


vil, Glamorganshire, ‘“‘ An improve- 
Been in the manufacture of candles and 





2225. Witt1AM WaRREN, Jersey, Channel Islands, ‘Improvements in 
ships’ anchors.” 

2227. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, ‘‘ An 
improved method of preserving the aromatic principle of hops.”—A 
communication from Edwin Dwight Brainard, Albany, U.S. 

2231. Joun Guy Wi1son, Manchester, ‘“ Improvements in velocipedes.” 

2233. THomas Barnes, Whitehaven, Cumberland, ‘Improvements in 
the treatment of coal for the removal of the sulphur compounds con- 
tained therein.” 

2235. WituiaM Rosert Lake, S Pp 

te in tel , wite teulators.”—A ion from 


William Edgar Simonds, Hartford, Connecticut, U.8.—22nd July, 1869. 

2237. W1LL1aM Morris, The Avenue, Blackheath, Kent, ‘“ Improvements 
in points or switches for tramways.”—A communication from William 
Sheldon, Chateau de ld sous Uccle pres Bruxelles, Belgique. 

2238. WiLt1aM Lincotye, John-street, Glasgow, Lanarkshire, N.B., and 
Epwin Cuarer, Thistle-street, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in the manufacture of artificial marble or stone, which improve- 
ments are also — in the manufacture uf the beds of billiard 
and bagatelle tables.” 

2239. EBENEZER Stevens, Gordon House, Margate, Kent, ‘‘ Improvements 
in cooking, in the means and articles employed, suitable either for 
roasting, buking, toasting, or boiling.” 

2240. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in the joints of pipes and tubes.”—A communication from Jean 
Baptiste Denans, Paris. 

2241. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements. 
in purifying alcohol and mn, and in the apparatus employed 
i. communication from Charles Chauncey Parsons, New 

ork, U.S. 

2243. Samuet Bisnop, Great St. Helen’s, Lancashire, ‘‘ Improvements im 
ire ~ for burning paraffin oil and other hydrocarbon oils.” 

2244. SrepHen Cotron, Brookfield Foundry, Crumlin-road, Belfast, 
on v ts in hinery for flax and other fibrous sub- 
stances.” 


2245. Witt1aAM Mort, Fenchurch-street, London, ‘‘Improvements in 
refrigerating and freezing apparatus.”—A communication from Thomas 
Sutcliffe Mort and Eugene Dominique Nicolle, Sydney, New South 
Wales.” —23rd July, 1869. 

2246. Istipor FRANKENBURG and SAMUEL Puitiips, Manchester, “Im- 

rovements in the manufacture of hats and hat bodies, or other cover- 
for the head.” 

2247. Hucu Greaves, Abingdon-street, Westminster, “‘ Improvements in 

the construction of the permanent way of railways and tr ys, 

i and es used thereon.” 

and AnpDREw Stein, Buckingham-street, Adelphi, 

estminster, Pp ts in hi for propelling carriages, 

part of which imp ts are app to the transmission of 
power between shafts which are not parallel to one another.” 

2249. Raout Picret, Rue Jean Goujon, Paris, “Improvements in the 
building of pumps in general, which permit their working without 
pistons and oil.” 

2251. CavaLierE Leontpa Ca.pest, Pall Mall East, London, “ Improve- 
ments in collars and false collars for horses and all other beasts of 
burden.”—A communication from Cavaliere Achille Angelini, General 


in the Italian fone. 
LANE, Glasgow, Lanarkshire, N.B., “ An improved 
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2252. GaBRIEL NEIL 
machine for mortising timber. 
2254. Tuomas AUCHIN Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
> a tus for heating feed-water, and for feeding the same to steam 
ers. 


2255. CurisropHer Youna Micuie and Grorce Witson Murray, Banff- 
shire, Scotland, “I ts in or standards for straini 








5 , pr pillars a 
and suppo! wires for fences and other useful purposes.” 
2256. Wittiam Tonaus, Brixton, Surrey, ‘Improved means, apparatus, 


and furnaces for generating steam ns economy in fuel.” 

2257. Davip Hunter Branpon, Rue Gaillon, Paris, “‘ Improvements in 

metallic cartri eir primers, and in the methods of manufac- 
the same.”—A communication from Burkley Benjamin Hotch- 
kiss, Rue Gaillon, Paris.—24th July, 1869. 

2258. WesLey CrossLey and Jonn WALKER SwiTHENBANK, Bradford, 
Yorkshire, ‘“ Improvements in shuttles.” 

2259. Timorny Wr Wiveliscombe, Somersetshire, ‘“‘ Improvements 
in machinery for com! * 

2261. Jounn Gustavus Rous, Old Swan Wharf, Upper Thames-street, 
London, “ Improvements in combined and mowing machines.” 
—A communication from James Thayer, New York, U.S. 

2263. EpwarD ATTENBOROUGH, N » “Improvements in means 
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and aoe employed in the manufacture of looped or knitted 
fabrics. 

2264. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in valves ”—A communication from Gerard Sickels and John Hill 
Thorndike, Boston, Massach’ U.S. 

2265. CuaRLes Cocurane, The Ellowes, Upper Gornal, Staffordshire, 
“Improvements in the pre ition of iron | ores for smelting, and in 
kilns or furnaces employed for that oe 

2267. Epwarp GrinpER, Aston-juxta- iraingham, Warwickshire, ‘‘Im- 
provements in breech-loading fire-arms.” 

2268. WituiaM Evans Tititey, Kirby-street, Hatton-garden, London, 
“Improvements in geen | er electro-plating iron, copper, brass, lead, 
and other metals with tin.” 

2269. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “‘Improve- 
ments in the treatment of night soil and other waste products, and for 
the manufacture of manure therefrom. communication from 
James Alexander Manning, St. Pierre lez Calais, France. 

2270. Richarp Ssaaw, Higher Walton, near Preston, Lancashire, and 
ROBERT KIN, Manchester, “Certain improvements in carding 
engines.” —26th July, 1869. 

2271. Joun Mixer, Victoria Park, London, “Improvements in or in 


po - tiniennente in folding or idles tables, stands, and 
stools.” 


1316. Jutivs Frouicn, Park Villas, Lonsdale-road, Barnes, Surrey, “ Im- 
provements in apparatus for generating gas to be used in gas furnaces.” 

—28th April, 1869. 

1400. Georce Tomutnson BovusrieLp, Lou hborough Park, Brixton, 
Surrey, ‘‘ Improvements in suspenders or braces.”—A communication 
from Thomas Jefferson Flagg, New York, U.8.—6th May, 1869. 

1508. Samvet Witson CLarkK, Tower Royal, London, and W1Lt1AM RoBert 
ne KES, Clapham, Surrey, “ Improvements in hand signal and other rail- 

y lamps. ”—17th May, 1869. 

1846. of pens Tanoye, Birmi “a its in governors or regu- 

lators for steam engines or other motive-power engines.” —15th June, 
869. 





1905. Witu1am CLark, Gateshead-on-Tyne, Durham, and Epmcwp WALKER, 
London-street, London, “Improvements in the construction of wind- 
lasses.” —22nd June, 1869 

2043. Freperick Wa.rTon, Staines, Middlesex, ‘‘ Improvements in scrapers 
for removing mud from boots and shoes whilst in wear.”—7th July, 


1869. 
2064. Hunter Henry Murpocs, Staple-inn, London, “Improvements | in 
means or apparatus for propelling canal boats and other vessels.” 





addition to the mariners’ commpass.® 

2272. ConsTANTINE H hurch-street, London, ‘* Improve- 
ments in girders used in the ‘construction of arches or otherwise com- 
bined with iron, timber, stone, or brickwork.” 

2274. James Winsurp, York, “I in the P 
application of medicaments for internal and external use. 

2275. IsalAH BaRKER, Stourbridge, Worcestershire, ‘‘ Improvements in 
the facture of es and shovels.” 

2277. Danret THomas Bostet, S =e — Sussex, “ Improve- 
ments in what are known as __- losets.” 

2278, JouNn WINDLE, Sheffield, tee pon in rolling hoops or tires 
of iron or steel.” 

2280. ALEXANDER ns poe ye ae nage tee London, “ Improve- 
ments in the sugar.”—A communication 
from Louis Joseph Frédéric M Margueritte, ‘Boulevart St. Martin, Paris. 
27th July, 1869. 

2282. Davip ApaM Fyre, Bolton, Lancashire, ‘‘ Improvements in the 
ee of paper and in the machinery or apparatus connected 
therewith.” 

2284. Francis Crosstey, Prince’s-terrace, Bonner-road, Victoria Park, 
London, “An improved method or means of preventing metals from 
rusting or corroding.” 

2286. ApaM Burpess, Coventry, Warwickshire, ‘‘ An improved method 
of winding up watches and other timepieces, and of moving the hands 
thereof.”—28th July, 1869. 
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and 

















Inventions Protected for Six Spates os on the Deposit of 
Complete Specifica 

2287. Henrt ADRIEN BONNEVILLE, ee maa Piccadilly, London, 
“Improvements in weaving looms.”—A communication from Pierre 
Legrand, Serain, France.—29th July, 1869. 

2288. Henrt ADRIEN BONNEVILLE, Sackville-street, poe mg London, 
“Improvements in weaving looms and in their shuttle boxes.”—A 
communication from Pierre Legrand, Serain, France.—29th July, 1869. 

2310. James Brexett, Llandud arnarvonshi “‘Improvements in 
self-acting brakes for railway carriages.’ "—31st Jul; 'y, 1869. 

2311. Witut1aM Ropert Lake, South gs, London, ‘‘Im- 
provements in direct-acting steam engi ”—A communication from 
Jobr. Storer, Peekskill, New York, U.S. Stet July, 1869. 

2329. Joun Barty and ANDREW HALL, Massachusetts, U.S., 
useful improvement in for wool or other fibrous 

matters.”—A communication from Robert Loudon Walker, Southbridge, 
U.8S.—3rd August, 1869. 








“A new and 





Patents on which the Stamp Duty of £50 has been Paid. 
2059. CuarLes Forster Cotreriti, Cannock, Staffordshire, ‘“‘ Earthen- 

ware aad other pipes, &c.”—10th August, 1866. 
2113. Witt1am TrayTeR, Birmingham, “ Fire-arms.”— 17th August, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 

2198. JoserH TownsenD, Glasgow, Lanarkshire, N.B., ‘‘Damping cotton, 
&c.”—5th August, 1862. 

2227. Joun TaTHaM, Rochdale, Lancashire, “ Preparing, spinning, and 
weaving cotton, &c.”—8th August, 1862. 
2311 SamueL ALEXANDER Be tL, Epping Villas, Stratford, and Tuomas 
Hicorns, Carriaco-terrace, Bow, Middlesex, “‘ Dipping lucifer matches.” 
— 16th August, 1862. 

2448. Horace Leeman Emery, Foulis-terrace, Brompton, London, ‘“‘Gin- 
ning cotton.”—4th September, 1862. 


Notices of Intention to Proceed with Patents. 

815. James CarRTER, Notti ts in disinfecting and 
deodorising fecal and aenke alee and in obtaining manure.” 

—l7th March, 1869. 

828. Witu1aM RoBerT Lake, South ton-buildings, Chancery-lane, 
London, “ Improvements in anchors. ”"—A communication from James 
Durell Greene, Cambridge, Massachusetts, U.8.—18th March, 1869. 

852. Wittiam Lona Wrey, United Service Institution, Westminster, 
“Improvements in too! gearing.”—20th March, 1869. 

864. WiLL1AM Greorce CrossLey, Cambridge, “‘ Improvements in the con- 
struction of wheels.”—22nd March, 1869. 

878. GASPARINE BLANCHE, Rue Gaillon, Paris, “‘ Attaching purses or other 
articles to the pockets or clothing to prevent loss or robbery.” 

879. CHARLES LONGFIELD, iter-street, Birmi » ‘‘ Improvements 
in cramps for flooring boards and other P 

§81. Louis Asn IsragL, Crescent, Minuries, ~ **Improvements in 
the mode of and hinery or tus for manufacturing sulphuric 
acid.”—23rd March, 1869. 

890. RoBertT WILLIAM Pace, South Molton-street, Oxford-street, London, 
“Improvements in the construction of garden and fire-engines for 
pumping and forcing water.” 

892. CHARLES McDermott, Tunnel, Hotel Edge-bill, Live: 1, ‘An im- 
proved press for applying combined eyelets and paper fastenings, and 
the ordinary shoe eyelets.” 

893. Francois JULES MANCEAUX, Paris, “Improvements in fire-arms and 
in apparatus for charging the same.” 

894. Vicror Cuemery, Sedan, France, ‘teneeatitn the construction 
of apparatus for dam ping and pressing simultaneously the surface of 
cloth and felted fabrics piovtous to finishing.” —24th March, 1869. 

906. Freperick Hurp, Rochdale, Lancashire, ‘‘ Improvements in ma- 
chinery for excavating coal and other minerals, and in apparatus for 
compressing air for driving the same, and for other purposes.” 

909. Tuomas Cuampion, Northampton, ‘‘A new and improved method of 
constructing the flues or chimneys of houses and other buildings, and 
in apparatus connected therewith.” 

913. Joun THomas Catow, Staveley, Derbyshire, ‘‘ Improvements in 
es apparatus applicable to cages or hoists used in mining or lifting 
machines.” 

916. WiLt1AM Meakin, Great Woodstock-street, Marylebone, London, ‘‘ An 
improved apparatus or means for raising, lowering, and securing sliding 
window sashes.”—25th March, 1869. 

921. Jonn Macrxtosn, North Bank, Regent’s Park, London, “ Improve- 
ments in working guns, and in apparatus connected therewith.” 

933. BENJAMIN JOSEPH BARNAR® MILLS, ap capone buildings, London, 

“Certain new and useful i and apparatus for 
extracting oleaginous matter from  vapeteliie, animal, or mineral sub- 
stances, in the preparation of material for distillation, and the manu- 
facture of starch, sugar, and fertilising .”—A communication from 
Thomas Sim and Smith Hutchinson, Baltimore, Maryland, U.S. 

935. Epwarp Hetnson Hucs, Brunswick, Germany, “Improvements in 
storing and preservin meat and other articles of food on board xo 
and in apparatus for that purpose.”—27th March, 1869. 

















PP 





tion from Baron Oscar de Mesnil, Brussels, Belgium, and 
Max Eyth, Stuttgart, Wurtemberg.— 9th July, 1809. 

2092. James Dewar, Kirkcaldy, Fifeshire, N.B., “ _Jmprovements in treat- 
ing certain substances for food and for manure.’ 

2102. WitiiaM Rosert Lake, Southampton-buildings, London, “ Improve- 
ments in the manufacture of white lead.”—A communication from 
George Th Lewis, Philadelphia, Pennsylvania, U.S.—12th July, 
1869. 

2107. Tomas Reste.t, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms and cartridges.” 

2114. SHerpHeRD Epwarp Crispe and James West, High-street, Poplar, 
Middlesex, ‘‘ Improvements in apparatus for heating by means of steam.” 
13th July, 1869. 

2138. CaarLes Denton ABEL, Southampton-buildings, Chancery-lane 
London, ‘‘ Improvements in coiled springs, and in the machinery em- 

ployed ‘tor making the same.”—A communication from William Met- 
aT Pittsburg, Pennsylvania, U.S. 

2140. JULIAN BERNARD, Salisbury-street, Strand, London, ‘‘ Improvements 
in smelting, and in furnaces, machinery, and apparatus connected 
therewith.” 

2142. JuLIAN BernaRD, Salisbury-street, Strand, London, “ Improvements 
in the obtaining and utilising heat in the operation of smelting.” —15th 
July, 1869. 

2149. Joun Watson Ormiston, Shott’s Ironworks, Lanarkshire, ‘ Im- 
provements in the construction of blast furnaces.”—l6th July, 1869. 

2158. Epwin Francis Jones, Middleshorough-on-Tees, Yorkshire, “ im- 

ts in b 'y for making nails, spikes, and like articles.” 
‘A communication from Frederick Francis Jones, Gefle, Sweden. 

2166. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements 
in blasting, and in the apparatus or means employed therein.”—A com- 
munication from Eugene Francois Desiré Ruggieri, Paris.—l7th July, 
1869. 

2234. JoserpH Haywarp, Eckland Bridge Works, near Penistone, York- 
shire, ‘‘ Improvements in the manufacture of combs.”—22ad July, 1869. 











All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
3 the office of the Commissioners of Patents, within fourteen days of its 

te. 


List of Specifications published during the Week ending 

7th August, 1869. 
88.0, 10d.; 3804. 10d.; 3813, 8d.; 3814, 
"10d.; 3852, 6d.; 3857, Is.; 3858, 1s 2d; 
3874, 6d.; 3875, Qs. 4d.; 3878, 8d.: 3. 94, 8d.; 3904, 8d.; 3942 8d.; «948, 4d.; 
8949, 4d.; 3954, 4d.; 3956, 8d.; 3058, 4d.; 3960, 4d.; 3961, 4d.; 3962, 4d.; 
2973, 4d; 3965, 4d.; 3966, 4d.; 3967, 4d.; 3970, 4d. 3973, 4d.; 8975, 8d.; 
3978, 4d.; 36%4, 4d.;'3991, 4d.; 1, 4d’; 3, 4d.; : 5, 4d.; 8, 4d; 9, 6d.; 


11, 4d.; 12, 4d.; 14, 4d.; 22, 4d.; 25, 4A; 42 445 54, ‘lod.; 138, bd. 





$748, 1s. 4d.; 3789, 28.; 3798, 18.; 
6d.; 3831, Is. 4d.; 3834 6a.; 3847, 







“5 oes 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
95. G. V. OsBoRNE and A. J. PEERLESS, Rahere-street, “‘ Ball cock or valve.” 
—Dated 12th January, 1869. 

This consists in so constructing a ball valve that the pressure of the 
water from the main shall assist in opening and closing the said valve. 
The at eed se pose to effect this in the following manner: Ina suitable 
casting they adapt a valve formed with a stem, the — part of which 
works water-tight through a hole in the casting, and the ae part 
of the stem is connected to one end of a horizontal vibrating bent lever, 
to the other end of which a hoilow ball of metal is fixed and operated 
upon by the water in the cistern, in which the ball valve is fixed in the 
usual way. The diameter of the aforesaid valve is somewhat less than 
the opening in the casting in which it works, and the valve, which is 
formed of vulcanised india-rubber, is kept tight by coming into contact 
with an annular seut at the top of a short outlet pipe, through which the 
water passes from the water main into the cistern for filling the same, the 
water entering the valve casting by another short pipe fixed thereto, and 
to the service pipe at right angles, or nearly so, to the aforesaid outlet 
pipe. 

104. J. nen, Frankfort, “‘ Metallic packing.”—Dated 13th January, 
m.. 





mproved packing is contained in an ordinary box, with its gland 
olen in the usual way by bolts and nuts. It is composed in the first 
place of an inner metallic shell, divided into two halves und cast in a 
particular metallic alloy, which is called anti-friction. Internally this 
piece is cylindrical throughout its entire depth, and bored to the same 


diameter as the rod it is intended to fit externally. Its upper part, which 
fits in the gland, is conical, whilst its lower part is cylindrical, except at 
its junction with the conical part, which is also conical. e lower 


cylindrical part of the shell extends below and beyond the shoulder usually 

employed to receive a metallic ring, which ring is supp in this 

system. This shell is divided in the direction of its height into two parts. 

107. G. D. Kirroge and P. Broruernoon, Clerkenwell, ‘‘Valves.”—Dated 
14th January, 1869. 

On the valve, at or near its periphery, the reat fix a ring or edging 
of caoutchouc projecting from the face of the valve. This ring or edging 
is of such a section, that its base, where it is attached to the valve, has 
considerable breadth, while its summit, or that part which in closing 
comes first in contact with the seat, is narrower and rounded. Thus, as 
the valve closes the narrow apex of the elastic ring or edging in first 
meeting the seat yields to the pressure, and as the valve closes farther 
the compressed material presents an increasing breadth én resistance. 
The elastic edging may be fixed on the seat instead of the valve. The 
valve or the seat may be either of metal or of hard caoutchouc, such as 
ebonite or vulcanite. The edging may be fixed either by pitchy or resinous 
cement, or by moulding it in its soft state into dovetailed recesses form 
= the valve or seat, but it is preferred to fix it during the process of 





971. Henry Davey, John-street, Adelphi, London, ai 
hydraulic machinery, and in means fuating the same, part of which 
ox applicable to steam engines.” 
ENJAMIN JOSEPH BARNARD MILLS. th ton-buildings, London, 





me Improvements in envelopes.” —A Se from Louis Laurent 
Felix Courtois, Paris. 
978. RicHARD JONES, Botolph-lane, London, “ Im 
servation of animal and vegetable substances to 
979. Wituiam Epwarp Gepce, -street, Strand, London, “A 
novel method of fastening belts or ds by — of baskies with 


se poe | in the 
as food.” ik 


115. w. E. a Chancery-lane, ‘‘Steam pumps.” —A communication.— 
Dated 14th January, 1869. 

This consists in providing a cylinder and piston, which are in com- 
munication with the air chamber, or —_ Htpon A pipe or vessel from which 
the pressure of the water produced by th ping engine may be made 
to act on the piston of a small additional regulating cylinder. e rod of 
je pe is connected by a link motion to, and made to operate the in- 
duction valve of, the engine, so as to shut off or let on the steam, as may 

ired. A coiled spring will keep the regulating piston down, so 








shifting w: .”—A communication from Jean 

Celestin, and Edouard Dudin Brothers, and Moule = Guise, 
France.—-31st March, 1869. 

998. Henny Sanaa FLETcHER, Lowca Engine Works, near Whitehaven, 
steam 


1001, Jou mtn and cmon WELLS, Maidstone, Kent, ‘‘ Improved 
arrangements of mechanism for facilitating voting by ballot, and in the 
—aa of parts of the apparatus in connection therewith.”—2nd 

pre 

1072. JuLes ALFRED CHAU FOURIER, -_, oe * new or improved continuous 

self-f cotton gin.”—8th April, 1 

11387, | a teenie rae r t o fire- eae) = 
arrangements for econ el ani enn smoke, applicable to 
steam boiler and other furnaces.”—13th April, 1 

1231. Watrer Rosrnson, Gospel Oak Ironworks, Tipton, Staffordshire, 
“‘ Improvements in the manufacture of thin sheets or plates of steel or 
of steel and iron.”—2lst April, 1869. 

1312. Lewis Isaac, Elysium Villas, Northumberland Park, Tottenham, 











be req 
that when the re o} the water is Semeved from its under side the 
piston will be forced down, and will thereby cut off the steam from the 
a: ae when the pump is at work it force up the piston and com- 
, thereb: the induction valve, and allow steam 
erin ‘the cy nder of Ay engine.—Not proceeded with. 
116. J. H. Kirson and J. Kirsy, Leeds, “Movable grates.—Dated 14th 
January, 1869. 
This consists in adapting to steam boiler and other furnaces movable 
travel composed of separate transverse fire bars, which are caused to 
vel ge the furnace from end to end on an upper tier or guide, at an 
, depending upen the rate of combustion required. When 
aati bars have travelled the whole length of the ar tier or guide they 
are caused to fall into a lower tier or guide, on which they are returned 
to the end from which they started, and when there ve are lifted 5 a 
Fy ss. so as to be carried Srwend = sceend tem All the 
oo be made to perform an endless circuit, and be tly moving 








Class 2.-TRANSPORT, 


Including Railways and Plan®, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


98. D. L. Coates, Q. Duntop, and W. Orr, Belfast, 
wheels.” —Dated 12th January, 1869. 

This consists in imparting elasticity to the joints and wheels of shaft- 
ing and gearing by means of springs or india-rubber, cork, or other similar 
elastic substanve, introduced into either half of the coupling, and acted 
upon by the other half, or between the rim and arms, or at the centre of 
the wheel, in order to equalise the strain, impart a more regular motion, 
and lessen any shock arising from pone Fem increased or diminished 
velocity in the revolution of the shaft.—Not proceeded with. 

94. C. E. Brooman, Fleet-street, ‘* Velocipedes."—A communication.—Dated 
12th Januer v, 1869. 

This consists in the application to velocipedes having two, three, or 
more wheels of mechanism, for the purpose of enabling them to travel 
with greater rapidity than when the driving-wheels are acted upon 
directly by the feet of the operator. This mechanism consists of a train 
of cog-wheels, of which, in the case of velocipedes of three wheels, one is 
fixed to the frame and the other to the axle of the driving-wheels, whilst, 
in the case of velocipedes having only two wheels, the first cog-wheel is 
fixed on the frame, and the second and smaller cog-wheel is fixed on the 
axle of the front wheel of the velocipede.—Not proceeded with 
99. P. M. Barnert, Aberdeen, N.B., “Securing wooden keys.”—Dated 

13th January, 1869. 

In the jaw of the chair, between which and the rail the wooden key is 
placed, a vertical groove or channel is formed, which is continued into or 
through the lower portion or bed of the chair, so as to form a socket 
therein. The wouden key having been placed in position, an iron key 
provided with a chisel point is driven into the before-mentioned groove or 
channel until its point enters the socket in the lower portion or bed of 
the chair. As the iron key projects beyond the face of the jaw which 
contains the groove or channel, the wooden key is thereby compressed, 
and is consequently held firmly in position, and is not liable to dixplace- 
ment and derangement, as is the case with the modes of fixing such keys 
hitherto in use. 

102. J. Parker, Camberwell, 
1869, 

This consists, First, in placing upon the surface of the water contained 
in the tanks or holders a float, by which the steam and air is kept from 
coming into direct contact with ‘the water, thereby greatly diminishing 
the loxs by condensation which takes place when the steam and air is 
allowed to press directly upon the surface of the water; Secondly, in 
lining the A ac or holders with one or more substances of smali conduct- 
ing power, for the purpose of diminishing the loss by condensation which 
takes place when the steam and air is allowed to come in direct contact 
with the metallic water-tanks or holders. When wood or cork or other 
— material is used for the floats or for the lining of the tanks or 
holders, the pores thereof are to be filled up with varnish or other suitable 
substance, to prevent penetration or absorption of steam or water by the 
float or lining of the water-tanks or holders. In some cases it may be 
desirable to have a thin air-tight metallic covering to the lining of the 
tanks or holders, to prevent the direct contact of the steam and x'r and 
water with the lining of the tanks or holders, and also to have ; thin 
metallic covering to the float, to prevent the direct action of the stea.. and 
air and water upon the float. 

106. C. P. CoLes, Bonchurch, Isle of Wight, 
Dated 13th Januory, 1869. 

This consists in protecting the bottoms of ships or other submerged 
structures from fouling by the employment of copper or other appropriate 
metal filings, or a solution of copper or other metals, applied to the sur- 
face of cements, paints, glues, and other adhesive substances with which 
the vessel or structure may be coated. The inventor proposes to apply the 
copper or other metal filings by sprinkling or dredging them on to the soft 
surface of the cement or paint, and afterwards, if necessary, rolling or 
pressing them on to that surface, and applying the solution, when used, 
with a brush or otherwise. 


113. 


“Couplings and 


** Propelling vessels.”—Dated 13th January, 


“ Protecting ships’ botto.as.”— 


H. Vavasseur and C. M. Wave, Furnival’s-inn, 
A communication.—Dated 14th January, 1869. 

The key or wedge is formed of sheet metal coiled or bent up into a 
suitable form to enter the space between the chair and the rails, and 
when driven up as an ordinary key or wedge, to hold the rail firmly in 
position. This description of key or wedge is formed of metal of a width 
corresponding to the length or width of the desired key or wedge. By 
these means an elastic wedge or key is formed which is not injuriously 
affected by climate or insects. 

121. C. H. Lea, Stafford, “ Railway signals.”—Dated 18th January, 1869. 

This relates to former letters patent, granted 9th March, 1863 (No. 651). 
The improved apparatus for opening and closing railway crossings consists 

rincipally of two levers connected to a hand lever by a rod. The two 

evers meet at their inner ends in the centre of the railway line, and are 
connected together by a slotted eye and pin or other equivalent. The outer 
end of each line is joined to two “connecting-rods, each rod being in com- 
munication with an arm lever fixed on the gate-heel, with which it com- 
municates. The connecting-rods have adjusting screws placed on them 
to regulate each of the gates ; the lever in connection with the hand lever 
has its outer end lengthened, to which the rod leading to the hand lever 
is attached. By this apparatus all the gutes are caused to act simul- 
taneously. If it is a single line where the crossing is situated, one lever is 
all that will be required, instead of the two above-mentioned in connection 
with the hand lever, the gates further away or nearer to each other as 
occasion may require, so as to prevent them ‘from meeting in the centre. 
The top centre arm of the gate is also fitted with adjusting screws and 
plates—one of which is fitted in the post, and has indentations formed in 
it, the other having projections formed on it, which fit into the plate in 
the post—for raising and lowering the gates, and so prevent them from 
trailing on the ground ; guards are also fitted on the heels of the gates, to 
keep them from damage from stones, ballast, or dirt getting inside, and 
preventing the free working of the gates. 

136. J. T. Brnttey, Kendal, “‘ Permanent way.”—Dated 16th January, 1869. 

This consists in the use or employment, in combination with the fish- 
plates and bolts at present ordinarily employed, of a device taking into 
suitable openings or recesses made in the webs of the rails in such manner 
as to ensure the formation of a perfectly even and continuously rigid road 
or way, which shall not be liable to defiect at those points where the ends 
of the respective lengths of rails meet one another.—Not proceeded with. 
137. 8S. Russe, Brixton, ** Velocipedes.”—Dated 16th January, 1869. 

The inventor constructs a carriage with a driving-wheel placed at one 
end, whilst the other end is supported by a pair of steering-wheels. The 
frame of the carriage is made of a triangular form both vertically and 
horizontally, as hereinafter described, which enables the driving-wheel to 
be held very steadily. 

143. Jonnw Bourne, Leith, “ Propelling vessels.”—Dated 16th January, 1869. 

Instead of propelling a vessel wholly by a screw or screws, or by paddles, 
in the usual manner, the inventor propels her partly by a screw or screws, 
or by paddles, and partly by a jet or jets of water, steam, air, or other 
gases, or by a mixture of all or any of them, the said jet or jets issuing 
sternward, and the screw or screws or paddles acting in res or 
combination with the jet or jets in the propulsion of the ship. 


* Permanent way.”— 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

80. J. Perriz, jun., Rochdale, “‘ Washing wool.”— 

1869 

This relates, First, to those machines for washing wool and other 
fibrous materials in which a swing rake, as it is commonly called, is used ; 
and consists in a method of balancing the said rake; Secondly, a method 
of altering the throw or vibratory movement of swing rakes ; “Thirdly, to 
the lifting apparatus, and consists in a method of raising the material 
from the trough and delivering it on to an endless apron or into a suitable 

receptacle. 

87. W. E. Gepor, Strand, “ Power looms.” —A communication.—Dated 12th 

January, 1869. 

This consists in the application of a movable rotary tappet, with 
single or double-hinged stop pieces, for preventing milling in power loom 
weaving.— Not proceeded with. 

92, A. V. Newron, Chancery-lane, “‘ Knitting machinery.”—A communica- 

tion. —Dated 12th January, 1869. 

The needles being arranged in vertical recesses furmed in the peri; 
of a fixed c’ Stadion: are free to slide up and down therein. At Phe ex- 
tremities the shanks of the needles are bent outwards at right angles, 
and they bear —_ a cam-groove, formed in a rotating cylinder, that sur- 
rounds the n At the upper end of this cylinder is a ring oan, 
and the cam and ring- ve are brought into connection by a verti 

ve formed in the inner face of the rotating cylinder. When, there- 

— any needle is required to be thrown out 0 action, the vertical groove 
is brought opposite that needle, and then by hand the needle is lifted so 
that its stem may rest in the upper or ring groove. By bringing the 
vertical groove in succession opposite certain needles (after any desired 
length of circular knitting has been completed), and then lifting those 
needles out of action backward and forward, knitting on a limited number 
of needles may be carried on, the number of ni that are thrown in 
or — of work being increased or at pleasure,—Not 

wi 


Dated 11th January, 
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Class 4.—AGRICULTURE. 
Including Agricultural Engines, JVindlasses, Inplements, Flour 
Mills, ke. 

85. C. N. News 
The inventor pre 
an which is capab 
this part of the invention by means of two lids, the large lid ¢ 
mouth of the can, and the smatl lid covering a small cup whicl a 
upon the top of the Jarge lid. rough ti arge lid, and entering into 
the small cup, there is a tube, through which the milk can pass ont of 
the can into the cup, and out of the cup into the can, thus insuring the 
can being quite full of milk whether the milk be shrinking or expanding 
from the effects of cold or heat. - The large lid is made to fit water-tight 
by means of a washer of india-rubber fixed upon the collar of the can or 
upon the under rim of the lid. The lid is pressed firmly down on the 
washer by spring catches hitched on the rim of the lid and biting under 
the collar of the can. When used the can is filled with milk, and the 
large lid fastened on the cup is then nearly filled with milk and the 

smaller lid put on.—Not proceeded with. 
07. 8. JELLYMANN, Cannock, “‘ Reaping machines.”—Dated 13th January, 
1869. 

This consists of a horizontal platform or frame supported by the road 
or driving wheel or wheels and a knife or guide bar at right angles to the 
platform, in which guide bar the serrated knife or cutter works. The 
guide bar is supported by a small wheel at itsextreme end. The platform 
or frame described carries the mechanism for giving the reciprocating 
sliding motion to the serrated knife or cutter. The inventor constructs 
and arranges the parts for working the serrated knife or cutter from the 
road or driving ad wh or wheels of the reaping and mowing machine in 
the following manner :—The road or driving wheel supporting the plat- 
form or frame of the machine is provided with an external or internal 
toothed or spur wheel, which gears with a pinion on a shaft or axis 
parallel with the shaft of the road wheel. On the end of the axis of the 
pinion is a crank. A connecting rod is jointed at one end to the crank, 
and at its other end to a horizontal sliding bar working in grooves in the 
frame or platform of the macliine, lateral motion in the bar being 
prevented by the shape of the bar and the grooves in which it works. 
The sliding bar is not straight, its middle part being inclined to the ends 
of the bar, that is, the ends of the bar are opposite one another, and 
joined by the inclined parts described. By the motion of the erank and 
toothed wheels described a reciprocating sliding motion is given to the 
bar, which motion is caused to giv reciprocating sliding motion to the 
serrated knife at right angles to the 1 bar. 

108. W. McDonne tt, Limerick, “‘Churns.”—Dated 14th January, 1869. 

The inventor takes a pair of rails, the ends of which are turned 
upwards or somewhat curved, the distance apart being regulated by the 
width of the churn itself. He thus forms of cradle or frame to 
support the chain, as hereafter described. ese rails are united together 
by girders or rods, having one rod or a framing at or about the centre of 
the rails, and on which the frame is balanced and free to oscillate. 
Springs are placed on the ends of a frame, or in some cases a spring at 
one end is sufficient, and in others they may be dispensed with altogether, 
supporting the rails against which the rods uniting the rails are free to 
act in those cases where springs are used, but where they are dispensed 
with the cross rods act as stops to the cradle. A handle or handles is or 
are used for depressing the rails or for communicating an oscillating 
motion thereto.—Not proceeded with, 

lil. T. MortLock, Hoxton, “ Dressing inillstones.” 
1869, 
The inventor employs a metal frame truly planed and faced on the 
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Dated 14th January, 











underside, which, when the apparatus is in use, rests on the stone to 

operated on, and is there kept in place by its own weight. On the frame 
a carriage is mounted, and it is capable of sliding along it on guides from 
end to end, a motion which is given to it by manual labour. The ear- 
riage has upon it a tool-holder capable of being traversed across the 






carriage by a screw. In the tool-holder is fixed 
mond, or steel point, or cutter—and as the age is moved along the 
frame the tool traces lines upon the face of the stone. The point or tool 
is set down to the depth required by a screw, and with the tool-holder it 
is moved a minute distance across the carriage before each forward 
traverse of the carriage. This motion is given by the screw of the 
carriage, operated on by a self-acting ratchet and pawl. Thus it will be 
seen that at each action the cutter forms a minute and perfectly true 
groove on the stone, either on the face or in the furrow, as the case may 
be, and these lines being repeated very closely together and parallel the 
one to the other, the required level and roughened face is given to the 
stone, and the furrows are made and kept of the proper depth. When 
one quarter or part of the stone is complete the frame is shifted on to the 
next quarter or part, which is similarly operated on, and so the operation 
goes on until the work on the stone is complete. ’ 
114. A. V. Newton, Chancery-iane, ** Reaping and mowing.” 
tion.—-Dated 14th January, 1869, ‘ 
The main frame of the machine is constructed in one piece, having an 
axle on one side for the driving wheel, and on the other hollow 
cylindrical arm or projection, which serves to support the gearing, and 
as a point of attachment for the tongue frame and crank or cutter frame. 
The bevel wheel shaft is supported by a pipe box inserted in the chamber 
of the cylindrical part of the main frame, and retained in position 
therein by a single bolt passing through a flange in the box and through 
the main frame. The shaft is formed with a collar, which, with the bevel 
wheel on the other end of the shaft, serves to prevent end play in the 
pipe box. The pinion is placed loosely on the end of the shaft outside 
the eollar, and is recessed on its outer face for locking with the pin in the 
end of the shaft. It has also a groove formed in the periphery of its hub, 
in which a fork connected by a spring to the main frame is inserted, so 
that the recoil of the spring will keep the pinion against the collar 
at all times when not foreed outward by the pivoted vibrating wedge, 
through which the pinion is made to lock with the pin in the shaft at the 
pleasure of the operator. The pinion gears with the teeth of the gear 
rim on the driving wheel, and receives its motion therefrom. The toncue 
r side to receive the tongue, and an eye or 
nd uniting it to the cylindrical arm or 
ing a hinge connection therewit 
de of the tongue frame is mounted a sput pinion sect i 
beurings, and having an axle projecting from its casir n 
lever or wrench for turning it. This pinion gears into con 
the front end of the main frame, so that any motion given to the pinion 
imparts a corresponding motion to the main and tongue frames, the 
axial centres of movement of the said frames being coincident with the 
ecentre of the bevel wheel shaft. A dog or button is provided for lock 
the two frames in any desired relation to each other. 


131. T. Howenorr and A. McGree 

"Dated 15th January, Vs 
This relates, First, to reaping machines having one main driving wheel; 
the gearing actuating the knives is contained within and shielded.by a 
dome-shaped cover or case, in the centre of which the main axle is firmly 
keyed or fixed; this dome-shaped cover or case has an internal spur wheel 
cast on or bolted to the inner face of its outer rim, immediately under or 
inside the revolving circular plate that covers it. This revolving circular 
plate is free to turn on the main axle, and the main driving wheel is free 
to turn on the boss or nave of the revolving cirenlar plate. This boss or 
nave is of sufficient length to carry an ordinary clutch gear, by which the 
main driving wheel and the revolving circular plate can at once be con 
nected or disconnected. When disconnected the driving wheel alone 
revolves, and when connected the gearing receives motion through the 
revolving circular plate. This plate carries one or, by preference, two 
wheels at such a distance from the internal spur wheel that they work 
into it, and at the same time into a pinion on the boss or nave of the 
large bevel wheel, which bevel wheel and pinion turn freely on the main 
axle, and are shielded within the dome-shaped cover or case; the bevel 
wheel gives motion to a bevel pinion on an inclined shaft, which, through 
the medium of a crank pin and a connecting rod at its lower ends, gives 
motion to the knife bar; the inclined shaft turns in a long bearing or 
pipe bushed at its two ends, which bearing or pipe is cast to the dome- 
shaped cover or case, and forms part of the frame work, the latter being 
curved outwards to allow the inclined shaft to pass under the main axle: 
the ufts are attached to the machines by wrought iron arms, which 
move freely on the main axle; and a lever is attached to the shafts, by 
which the cutter bar can be raised or lowered at pleasure, whether the 
machine is at work or not. 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
und House Fittings, Warming, Ventilating, de. 
. J. STEEL, Glasgow, N.B.,3° Water closets.”"— Dated 13th January, 1869, 
enclosed by walls outside of the staircase and is carried up 
re height of the building or nearly so,‘ 








the en fhis space is partially 
boarded over and a closet with a scat is constructed at each flat, but the 
several closets are arranged so that the space below cach seat is perfectly 
clear down tothe bottom, Thus if the space or shaft enclosed hy the 








ume width up to the top, which could be 
oset would occupy the whole horizontal 


walls were continued with the s 
done if preferred, then the top 





area, the next below it would occupy that area diminished by a shaft from 
the seat above, and the lower ones would occupy spaces diminished by the 
other shafts corresponding to the number of shafts above. 
126. W. P. Wricut, Birmingham, “* Window blinds.” 
1869. 
This consists first in making blind rollers in two parts, that is to say, 
using a strip of wood of a semicircular or other convenient form with a 


Dated V5th January, 








Ave, 13, 1869. 








THE ENGINEER. 


semicircular or other shaped groove on the flat sides, and by cutting off 
strips so former in suitable lengths, using two of such pieces or lengths for 
a roller, and securing them together by glue or other means; the internal 
groove will be continuous and uniform from end to end, with an open 
joint sufficiently apart to allow the fabric or material of the blind to pass 
between in the following manner: A,broad hem is formed on the top of 
the blind. into which a strip of wood or other suitable material may be in- 
serted, sliding the same with the blind into the groove of the roller from 
the end, an opening being formed in the single flanged metal end for 
allowing the blind proper to pass in, and securin th end by screwing in 
the ordinary way metal end has a en groove, or double 
flanges, which n cferred to put togetherin’parts, produced 
partly by casting, drawing, and pressing, and fixed together with press tools 
to which a single elevating blind cord is connected and wound around the 
same by the drawing down of the blind, the metal ends having projecting 
centres in the ordinary way working in brackets formed on the window 
frame. 

78. 8. A. WarrRincTON, Kentish Town, “Clips for window blinds.”—-Dated 

11th Janvary, 1869. 

The inventor secures the blinds to their rollers by means of clips made 
of sheet metal, and peculiarly formed so as to render them capable of 
being easily pushed on to or withdrawn from the roller by the use of one 
hand whilst the blind is held by the other, so that the removal of the 
roller from its place to take off or put on the blind is not required. The 
blind is first placed against the roller, and then the improved clips are 
sprung or pushed on ut suitable distances apart, by which means the blind 
will be held secure in position. Each clip consists of a peculiarly formed 
spring constructed somewhat in the form of the lyre of the ancients, or of 
the letter U, having its upper parts situated nearer to each other at their 
tops than in the body of the clip, the top edges of such upper parts being 
curved outwards «nd rolled up so as to facilitate the operation of placing 
the clip in position, while at the same time it will remove all such risk of 
injury to the blind as might otherwise occur from its contact with the 
sharp edges ef the metal.—Not proceeded with. 


























Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 
plements of War or for Coast Defence, Gun Carriages, &c. 
79. J. B. Parmer, Handsworth, “ Pive-arms.”—Dated 11th January, 1869. 

This consists substantially inthe use of an elongated metal cap having 
an aperture, drilled through the centre of its apex. Around the base of 
the cap is fitted a movable metal ring, which works between the sight 
protector, hereinafter described, and the rim of the extreme base of the 
cap, and which is for the purpose of securing the cap upon the nose of the 
barrel when adjusted thereon. The sight protector is a piece of metal 
prejecting from the side of the cap, having an aperture sufficiently large 
tv cover and protect the foresight when adjusted thereon. The aperture 
through the apex of the cap is closed either by means of a suitable cover, 
or if preferred a muzzle stopper of an ordinary kind may be inserted in- 
side the elongated cap, but in this case it is preferred that there should 
be attached to the upper part of the said stopper or screw which goes 
through the aperture of the apex of the cap, and is secured thereon by a 
stopper head of any suitable kind.—Not proceeded with. 

A. Henry, Edinburgh, “ 
Jan vari, 18 9, 

The sliding piston which passes through the breech is formed with a 
bevelled shoulder, which may be either on the side, front, or rear of the 
piston, and which fits into a corresponding recess formed in the breech 
piece of a certain and requisite depth, so that when the shoulder of the 
ouches or bears at the instant of firing against the bottom of the 
the striking or igniting end of the piston is thrown sufficiently far 
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88, Fire-armsa and cartridges.” — Dated 12th 

















rd to the cap. A bolt or lever passes through the side, front. 
or rear of the breech, having a bevelled end, and corresponding to the 
bevel on the shoulder of the piston, and the head of the bolt or lever, 


which is also bevelled, protrudes from the breech when the latter is 
closed, and passes into a slot in the side, front, or rear of the breech c , 
When the breech is withdrawn or lowered for the purpose of re-charging 
the side, rear, or forward end of the breech-cavity acts upon the head of 
the lever or bolt, pushes it forward, and causes the point to act upon the 
shoulder of the piston, by which means the piston is drawn or pushed 
back into the breech into position for firing the next cartridge. The lever 
or bolt may be arranged cither with or withofit a spring (spiral or flat) 
upon it. 
91. Sir F. 
1869, 
This invention comprises the defending floating or land structures by 
a curtain or curtains of chain armour suspended or supported by the 





Sykes, Isenkurst, “ Defending forts.”"—Dated 12th January, 












structure and clear of the sume, and with or without the intervention of 
packing. An ordinary armour-plated ship when struck by a projectile 
lus to sustain the concussion and entire weight of the same, and by its 





non-yielding resistance to stop the velocity and momentum of the pro- 
jectile. It is the object of the invention to overcome these disadvantages 
by the buffer-like effect of the apparatus employed, the resistance em- 
ployed of itself is, or by its suspension or support being, of a somewhat 
yielding character. The attachment and suspension of the armour may 
be made in any convenient manner. It is purposed to suspend it from 
davits fixed on hinges to the ship’s side, and aided by the ship’s rigging 
(but other means may be employed) in such proportion, that should the 
one-half of the davits be damaged in action, the remainder may suflice 
to sustain the load and strain upon them. Inthe event of a shot striking 
the outer suspended curtain of the improved flexible chain armour, the 
part struck would at once yield to the force expended on it, and the pro- 
jectile would lose probably half of its effective force, and should it even 
penetrate the first curtain it would even then have to encounter other 
curtains whose powers of endurance for resisting penetration would 
prove effectual. The distance of the chain armour from the ship’s side 
should be as far as is consistent with the allowing of three or even four 
tiers of suspended armour, each part from thevther. The curtains, when 
not requi for action, can be stowed in special places in the ship’s holds, 
acting the ballast, and can be placed easily in position for action by 
imple machinery. When in action water can be admitted into tanks in 
ship’s hold to supply the place of the missing ballast, and it can be 
pumped out at will when the armour is required to be placed below. 
118. 
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A. M. CLARK, Chancery-lane, “ Fire-arms and cartridges.”—A communi- 


Dated 14th January, 18k 





The improvements in fire- 
the extractor groove, extending the whole length of the brec 
at one side, to terminate in a recess tu receive the end of the sp wting 
cartridge extractor. The recess being made in the shoulder formed at the 
junction of the bore and breech chamber no space is required for receiving 
the extractor at that point, which space is liable to burst the cartridge 

Secondly, the inventor makes, on the opposite side of the breech- 
chamber shallow recess to receive a portion of the ruh of the cartridge- 
case when drawn back by the extractor. The improved metallic cartridges 
t, Firstly, of a head of copper thinned round the edge in order to 
ent its cutting the case containing the powder from the internal pres- 
sure produced by the explosion. The inventor forms the rim by the aid of 
pressure, so as to bring the two surfaces together, and prevent the gases 
scondly, of a tube composed of thin 
and then covered 
vith paper pasted on to prevent the copper from uncoiling ; Thirdly, of a 
cylinder or wad of compressed pasteboard, serving to close the end of the 
cartridge, and for connecting the copper cap and tube. The cap is of 
conical form, in consequence of which the pressure of the wad ensures a 
tight fit between the cap and the tube, but when the cap is eylindrical in 
order to secure the part together, the inventor pierces holes in the cap, 
into which the tube and pasteboard wad are forced, forming so many 
tongues for connecting the parts. 2 
119. T. Binkerr and H. Scort, Birminghan, “ Breech-loaders.”—Dated 14th 

January, 1869, 

This consists in providing two, three, or more separate spring .bolts or 
catches, so arranged that the bolt or catch on which the hand lever 
directly acts in turn acts upon the next bolt or catch, and so on through- 
out the series, if more than two bolts or catches be employed. The in- 
ventor prefers to use three bolts or catches anged as follows :—The 
locking lump on the underside of the barrels is divided transversely into 
two parts, entering two separate corresponding recesses, one behind’ the 
other, in the body, The first spring, catch, or bolt is fitted into the body 
to work in a hole or passage formed for it in the metal, which separates 
the two recesses already mentioned. The hand lever works on a trans- 
verse, horizontal axis under the body, and a spring, which acts upon it, 
causes an arm, with which it is provided, to push forward the first bolt 
or catch, to cause its nose to enter a notch in the back of the front portion 
of the locking-lump. The nose of the catch is inclined so that it yields to 
the lump and lets it pass as the barrels are closed. The second catch is on 
the hindermost of the two parts of the lump on the barrels, and it locks 
into the partition between the two recesses in the body. The third catch 
is in the body at the back of the second recess; it is provided with a 
spring to throw it forward, and it catches into the back of the hindermost 
part of the lump on the barrels.—-Not proceeded with. 

125. HL. Manchester, vod.”—Dated 
1860. 

This consists in the novel employment and use of a stick or rod, the 
length of which is somewhat greater than the gun barrel it is designed to 
| clean. The lower end of this rod is formed with 2 hollow cylindrical 
| recess, into which is placed a spiral brush or other expanding material 
connected with a sliding rod passing up the centre or core of the first rod, 
and terminating in a knob or handle outside a distance equal to the length 
of the cylindrical recess formed in the bottom of the larger rod. Thus 
when it is desired to clean the gun barrel, the rod containing the spiral 
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from entering and bursting the rim ; Se 
sheet copper, coiled on a iandril of suitable diamete 
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brush or other suitable expanding material, is inserted in the barrel u 
to the “‘ breach,” at which time the central sliding rod to which the spi 
brush is attached is held, whilst the rod with its cylindrical end is with- 
drawn, the action of which forces the brush from the cylindrical recess, 
causing it thereby to expand and press upon the interior surface of the gun 
barrel containing it, which, when being withdrawn, thoroughly and 
effectually cleanses the barrel from all foul or extraneous matter.—Not 
proceeded with. 

128. A. Senet, Paris, ‘‘ Breech-loaders.”—Dated 15th January, 1869. 

The breech block forms the end of an arm or lever, which turns on an 
axis at the rear end of the breech-chamber, and is capable of being raised 
in a vertical direction, so as to uncover the mouth of the chamber for the 
admission of the cartridge. The chamber is again closed on the block 
and breech-piece being depressed, and the breech-piece is held fast in 
position by means of shoulders placed on each side of the breech-blocks. 
The breech-block is of a wedge-like form, the sides being parallel to the 
triangle formed in front by the mouth of the breech-chamber and in the 
rear by the curve of the two shoulders. The form of the breech-block 
may be varied, and it may be made with parallel and concentric curves, 
or may be triangular with straight or curved sides. A movable piston is 
placed in the breech-chamber, and by means of a cocking piece, which 
passes through a slot in the bottom of the chamber, is capable of being 
withdrawn towards the butt end of the gun, thereby compressing a spiral 
spring, which is placed in the interior of the chamber, and bringing the 
sear-spring hereinafter mentioned into operation, thus cocking the gun. 
A needle is fixed to the piston, and is adapted to pass through a hole in 
the centre of the breech-piece and penetrate {o the centre of the barrel. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

86. C. McDovea.t and C, H. Epen, Manchester, ‘‘ Uimbrellasand dress sus- 

penders.” — Dated 12th January, 1869. ; _ 

The inventors take a piece of elastic cord or other suitable material 
rather longer than would be required for a dress suspender merely, and 
provide any ordinary suitable fastening to connect the ends together when 
placed round the waist. They next provide a plate of metal (or other 
suitable material), and form therein four, six, or more holes in a line near 
to each other, and of such diameter that the elastic cord can pass through 
but not too easily. They then pass the elastic cord backwards and for- 
wards through these holes alternately, leaving a loop of the same between 
the two centre holes. This loop forms the umbrella suspender, and may 
be lengthened or shortened by drawing the elastic cord through the holes. 
A button or tassel is attached to the loop for tacility of drawing out or ex- 
panding the loop when the umbrella is to be removed therefrom. 

135. T. A. Warrincton, Kentish Town, ‘* Spoons.”—Dated 16th January» 
1869. 

The inventor makes the bowl of the spoon with an extension on one side 
formed as a continuation of the bowl, for guiding or directing the soup or 
other food into the mouth, and he constructs it with a curved bridge, guard, 
or plate, formed with aledge, and which guard or plate bridges or spans the 
bowlof the spoon in the direction of its length, thereby detlecting the hair of 
the upper lip from the bow] of the spoon, but nevertheless having suitable 
openings at each side so as to allow of the ready admission and emission 
of soup or other liquid food to or from the bewl or body of the spoon. 
The bridge, guard, or plate may if preferred be hinged at one end to 
facilitate the cleaning of the spoon.—Not proceeded with. 

142. H. A. SILver, Bishopsgate-street, ‘Cooking apparatus.”—Dated 16th 
January, 1869. 

This consists in the combination of a vessel having a jacket or inner 
lining of tin, copper, tinned iron, or other suitable material, in the inner 
space or compartment of which isa dry heat, with an outer case or hea 
retainer, constructed in the manner described in the specific: 
patent granted to H. A. Bonneville, dated August 23rd, 1867, No. 2417. 

















Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &e. 

62. W. T. Warre, Salisbury-square, “ Treating saccharine matters.”—Dated 

Sth January, 1869. 

This consists in the employment of certain neutral insoluble finely- 
divided substances prepared by precipitation, or in the employment of 
an intimate admixture of an acid compound and a basic compound, in 
such proportions that when the mixture is put into water or into a 
saccharine solution it will form a neutral, insoluble, finely-divided 
precipitate. The neutral, insoluble, finely-divided precipitates which the 
inventor employs for the purpose of his invention are hydrate of peroxide 
of iron, phosphate of lime mixed with carbon, phosphate of iron, phos- 
phate of lime, phosphate of alumina, and carbonate of iron. Of these 
the preference is given to hydrate of peroxide of iron and to phosphate 
of lime mixed with carbon, as it has been found from practice that they 
give the best results. To manufacture an insoluble precipitate of phos- 
phate of lime mixed with carbon the process is preferably as follows:— 
The inventor takes, say, 100 parts by weight of powdered animal char- 
coal, fifty parts of sulphuric acid, and sufficient water, say 1500 parts ; 
he then mixes them, allows them to stand for a time, and then adds 
about twenty-six and a-half parts of lime, stirring the whole well toge- 
ther ; the phosphate of lime which was in the charcoal is formed into an 
insoluble finely-divided precipitate ; after it has been washed and allowed 
to settle, and the water poured off, this precipitate is ready to be put into 
the saccharine solution for the purpose hereinbefore stated, or the pre- 
cipitate may be partially dried and then added to the saccharine solution. 
Instead of animal charcoal any other source of phosphate of lime, such 
as coprolite, apalite, and guano, may be employed, but when any of these 
last-named substances are used the product is phosphate of lime un- 
mixed with carbon; instead of sulphuric acid any other acid, such as 
hydrochloric, which will render the phosphate of lime soluble, may be 
used, and instead of lime any other base or alkali, such as alumina, oxide 
of iron, or soda, which will make a finely-divided precipitate, may be 
employed. In preparing any other finely-divided precipitate a solution 
of the base, or any soluble compound of the base, is taken and precipi- 
tated by a solution of the acid or any soluble compound of the acid. 

66. J. HENDERSON, Auchencairn, “Iron and steel.”—Dated 8th January, 

1860, 
he furnace may be termed a double-reververatory furnace, as the 
hearths, four in number, are arranged two in a line, and placed back to 
back to receive their heat from one and the same fire chamber. In this 
chamber the inventor uses ste or small coal as fuel, witha blast of air on 
each side, which consumes all cinder, and enables the heat to be kept up 
night and day without any stoppage whatever from cleaning or renewing 
the fire. Any number of hearths thus arranged may be placed side by side, 
but it is preferred to arrange them in groups of two for the purpose of 
welding the blooms in the furnace clear of scale for the production of 
large masses for armour, slab, girder, or rail direct, and thus save the 
cost of piling. Each hearth is surrounded with air flues, and air flues are 
also formed beneath the hearths, which are all regulated by inside and 
outside dampers, supplying the same from the external air, and allowing 
them to discharge heated air into the furnace a little above the boshes 
of the hearths as required. In the middle wall dividing the two lines 
of hearths the inventor forms flues for discharging in a heated state air 
admitted to the furnace through openings at the base of a common verti- 
cal shaft, which serves to carry off the gases cf combustion. In the 
bottom lining of this shaft just below the metal mantle plate carrying 
the top part of the shaft from top of cast iron pillars air is then admitted, 
which circulates along each roof of the fire chamber for discharging in 

a heated state into the rising gases, and there igniting them over the fire 

bridge, which effects complete combustion and gives off any kind of 

flame required.—Not proceeded with. 

89. A. P. Price, Lincoln’s-inn, “Treating naphthaline. 

—Dated 12th January, 1869, 

This consists in acting upon naphthaline with concentrated sulphuric 
acid, so as to obtain naphthalic acid. Sulpho-naphthalic acid, or salts of 
the same, is then to be subjected totheaction of analkali, such, forexample, 
as caustic soda or potash at a high temperature, and from the resulting 
product of the addition of an acid, such for example as sulphuric acid, 
naphthylic alcohol is obtained. The naphthylic alcohol, obtained either 
by this or by other methods, is submitted to the action of sulphuric and 
nitric acids, so as to transform it into sulpho-naphthylic aleohol, which 
product may be employed for the purposes of dyeing and printing. The 
process is as follows :—About one ee by weight of naphthaline is taken, 
and about one part by weight of concentrated sulphuric acid, and they 
are heated together at a temperature of about 100 deg. Cent., until 
the greater proportion of the naphthaline has been converted into sulpho- 
naphthalie acid. This product is then to be dissolved in water, and the 
solution saturated with an alkali. The salts of sulpho-naphthalic acid 
thus obtained are evaporated to dryness and all fused with an alkali, such 
as caustic potash or soda, or with mixtures of the same, so as to obtain 
compounds of naphthalic aleohol which, upon the addition of dilute acid 
to the aqueous solution, the naphthalic alcohol or naphthol is precipi- 
tated, and may be obtained in a erystalline form, 

124. J. T. Smirn, Barrow-in-Furness, ‘Converting vessels.”—Dated 15th 

January, 1869. 

This consists in making the bottom of the converting vessel of wrought 
iron or steel instead of fire-clay, or other non-metallic material, the 
tom being flush with the fire-clay lining of the sides of the converting 
vessel, and forming the top of ashort hollow cylinder, secured by riveting, 
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—A communication. 
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ca ——— ———— —3 
or sence, to the outer metallic portion of the converting vessel. The the brine or salt water :—Salt water : Dissolve thirty- -six pounds of choride > 

blast of air is delivered through rb paste Fo bottom by means of a series | of sodium (common salt) and half a pound of cry hate of | BIRMINGHAM AT WORK. 

of metallic pipes, fed through one of the trunnions of the converting | soda in ten gallons of water. The addition of ps hate of soda is made | (From our own correspondent.) 

vessel in the usual way. In order to keep the metallic bottom cvol and | with the object of purifying the chloride oj jum from lime and | perner soning: ae 1 ee . 
prevent its fusion, or the attachment of the molten iron or steel in the | magnesia. When employing sea salt the quantity of phosphate of soda ri¢ 2G ulvantage from 
converting vessel thereto, the inventor ¢ upplies water to the under side of | should be increased to one pound; allow the solution to stand until clari i u the manufacture 

A series of concentric tubular | fied, and then decant the fluid from the white earthy deposit. Brine: Lond Mr. H successfully intro- 


of the bottom in the following manner 
rings are supported at a short distance below the metallic bottom 
rings are connected through one of the trunnions of the conve rting v 
with a reservoir of water, which water is supplied to the said rings under 
considerable pressure. 1all holes in the upper sides of the said 
rings a scries of minute r are delivered on the under side of 
the metallic bottom, w ept a and uninjured by the heat 
to which it is exposed.—Not proceeded with 
130. P. Spence, Manchester, “ Sul ph 
1869. 
This invention is carried out by taking the 


These 
vessel 










} 
h thus 


ate of potash.”—Dated 11th January, 


and 





m arinte of potash, 











heating it with an excess of sulphuric acid, and it i eferred that this 
excess should be about 50 per cent. ab I ig quantity. The 
boiling or heating is conducted into a ve to that which is usec 





acid and peroxide of 


in the 1 manufacture of chlorine from hydrochk ric 
jets of steam, 


manganese, the heating medium being a jet or 
the operation is continued from three to five hours, or u intil the v 
the muriatic acid driven off. fhe resulting sohutia n, wh 
contains sulphate of potash and free sulphuric acid, is 
where shale or 0 — aluminous matters are being or are to be 
i id the free acid in the solution becomes avail: ible for com- 
ind the sulphate of p rs into combination 
Iphate of alumina, to form alu as is well known. 
139. J. Jeavons, Sheffield, “Ti ”__Dat Januer 

In order to decarburise the iron while in a1 ein the pu 
furnace, a vessel of suitable size, attached to the end « 
is filled with nitrate of soda and oxide of iron or other suit bl 




















with the solution of 


on and steel 116th , 1869. 


iolten stat idling 








containing and capable of evolving ox <ygen. The vessel is then 
about under the surface of the molten metal, the result being tt it c 
is evolved from the material contained in such ves 


bined with the carbon in the molten metal, and, ac 
the operation, produces such quality as may be de 
with. 

Class 9.—ELECTRICITY. 


Class 10.—~MISCELLANEOUS. 
Including all patents not found under the pre ‘eding heads, 


None. 





67. W. E. Gene, Strand, “‘ Closing bo A coi cation Da Oth 
January, 1869. 
This consists in clasping and setting together the edges of the lid 
of the body of the box, so that they for ws it v ; 






operation of soldering them together be it once dispensed w 


ig 





















cla ping leaves nothing to desire as regards adhesion and hermetic closin 
which are so thoroughly effected that no we can occur when the 
boxes are submitted to the operation of bo The whole o 
ing is effected by this machine, whic ns of gra r 
milling tools, wheels, or roll s her fter described, 1 
folds together the tin of the lid and of the body of the box 
become united in an inseparable manner 
W. H. Pennine, Hertford “ Siqnatling.”—Dated lth January, 1809 

1€ mechani sm cons ists of a reservoir fitted with valves in which th 
sompres P ontained, : md one or more reservoirs to be 1 
be nec n xtending in one leng 
length hich can be shed from each other at pleas re, 
is led m the air reservoirto the place or places at which tt gal 
are to be given. A whistle or other alarum at each or ¢ r¢ 








i such times 
ls will be ti: 


w turning off t 








tube of communication has a stop cock 

us may be necessary. At 

mitted, a lever handle, knob, 1 the ou 

valve of the air reservoir is connec 1 the v: 

be opened, and all or any portion of t the c yuupresse d air all wn to « esc spe. 
Not proceeded with 























51. J. H. Jounsoy, Lincoln’s-inn-felds, “Concentra l tablet { > 
munication.—Dated 7th January, 1869 

This consists in combining tog: sr, in the form of a tablet or cake, the 
four different dese riptions of } 1 oncentrated essence or 
juice of flesh meat, the « ni ice of poultry, game or 
other birds, the c ed juice vege r in some 
cases the vegetables the ms elven and it « cous sub 
stances, such, for example, as rice, vermic« ili, tapioca > like By 
this combination of substances food tablets or r cake s areobtained of a fat 
superior flavour to those hitherto m anuf: actured. The meat and other 
extracts may be obtained by what is known as the Liebig process, or by 
any other suitable or well known method, and in order to exclude the 
presence of inert substances, composed chiefly of the pulpy parts of 





vegtables, itis proposed in the case of carrots, c: iabbages and such like vege 
to remove them from the preparation directly they have parted 
ded 


Not pre with. 





tables, 
with their juices. 





83. J. H. Jounson, Lincoln’s-inn-jields, “ Pulp boxes, de.”—A communi- 
cation, 

This consists essentially in forming boxes and similar articles by for- 

cing a plunger down into «a mould containing the pulp, after which an 


outer or annular plunger surrounding the former one is brought down 
between the external sides of the inner plunger, and the internal sides of 
the mould, in order to form the end or top of the box, and t 
the sides longitudinally or in a downward direction. The first mentioned 
plunger works in connection with an internal piston, which is provided 
with an air inlet valve, which allows air to enter beneath the lower end of 
the plunger, just previous to its withdrawal from the cavity of the com- 
pleted box, where by such withdrawal is greatly facilitated and no tearing 
of the box is produced. The first descent of the central plunger into the 
mould is effected by a sudden and quick motion, in order t the pulp 
may be displ aced and run up the sides of the plunger, to form the 
sides of the box, and not to be consolidated at th 
which would be the case if the plunger descended slowly 

placement of the pulp having been accomplished, the plunger 
plete the rest of its descent by a slow motion vo duplicate 1 
employed, made in « sliding block which traverses to and 

and underneath the plunger on the bed or table of the m 


o compress 





















» bottom of the mould, 


This dis- 











ways, 

as to make one mould, to be supplied with pulp whilst the box v 
article is being made inside the other mould, and vice verse, the com- 
pleted article being expelled by the action of the annular cylindrical 
plunger, which forces the box out through the bottom of the m ld, when 






it drops into an endless travelling apron of cloth or wit 
u the moulds h provided with 
In order to admit of the drair and free escape of 
pulp in the moulds, their sides and bottoms are ¢ 
with a permanent, or fixed perforated or permeab 
being moreover perforated underneath such linin 

be driven either by hand or by any convenient prime mover. 


84. F. C. Matruews, York, “* Treat Dated 11t/ 
1869. 
The Indian corn or maize is thoroughly saturated with water, which 
may be slightly acidulated, and, by preference, it is steeped in the water 
for a period of about seven days. It is then taken out and allowed to 
commence to grow. When the growth has progressed sufficiently the 
Indian corn or maize is dried at a moderate heat, sufficient to kill it and 
stop the growth, and it is then th® new product, suitable for use in brew- 






































ing and distilling and as food for cattle.—Not proceeded with. 
90. B. Hunt, Lincoln’s-inn, “ Water meters.".—A communication.—Dated 
12th January, 1869. 

This consists in so constructing a valve, piston, or sleeve resting on a 
ring provided with double inclines, that as the water is let in above the 
piston or sleeve will be pressed downwards, thus causing a downward 
spiral movement of the sleeve. The piston or sleeve is provided with 





slots or parts on its sides, so arrang red, in relation to ports in a hollow 
shaft or in an outside cylinder, as to change the direction or current of 
the water from one side to the other of the movable ring in the lower 
sylinder, whereby a semi-rotating motion is imparted to the shaft, in turn 
acting upon the cone ring, so as to cause a change in the position of the 
cone ring relatively to the sleeve or piston. 

96. H. Airken, Falkirk, “ Lamps.”—Dated 13th January, 1869. 

This consists in covering the burner with a shade, globe, or box, made 
wholly or partially of glass, and in exhausting the vitiated uir a pro- 
ducts of combustion therefrom, thereby producing a partial vacuum in 
the shade, globe, or box, into which the air necessary to support com- 
bustion flows by the pressure of the atmosphere. To effect this a tube or 
connection is attached to the top of the globe, shade, or box, made 
wholly or partly of glass, in which tube or connection a draught is caused 























by means of a jet of steam, w or gas, or by connecting it toa 
chimney condenser, stack, or boi », or any other means for producing 
adraught may be employed. A metal case is sitnated on the top of the 
shade, globe, or box in which the air contained is heated, and the heated 
air is conveyed by tube to the bottom of the lamp, wh it enters the 
interior of the lam p by a tube or tubes to mix with the gas evolved from 





combustion is contained 





the oil, and with which it is burnt "he oil for 
in a reservoir, which is connected by a passage to a sec sondary reservoir in 
the bottom of the lamp, from which part it is burnt. The flame of the 
lamp is converged by the ordinary cone hitherto employed.— Not proceeded 
with. 
98. C. J. Guntuer, Mark-lane, “ Preserving meat.” 
Dated 13th January, 1869 
This consists in the use of the following formulz for the preparation of 


—A communication.— 








lf gallons of salt water, to which add six 
and a-half pounds of chloride of potas 
nitrate of sod 1 





The above yields eleven and a-hi 








pounds of extractum 
sium, ten ounces of nitrate of s 
th 
101. S ng, J. A. Jaques, aud J. A. Fansuawe, 
rubbers.” —Dated 13th January, 1869. 

The inventors combine the soft, fibrous, spongy rubber with a skeleton 
framing of some more solid or rigid substance which will maintain its 
such, for instance, as solid vulcanised india-rubber or hard rubber. 


mia, Tle i serves to colour 








1eat. 





tenham, ‘‘ Elastic 


Tot 


shape, 


Not proceeded with. 
103. L. Hannart, Clerkenwell, “ Moulding dises.”—Dated 13th January, 
1869. 


» bottom of the tool constitutiz 1g this invention consists of a circular 


The 







flat plate of metal, upon which another circular plate of metal rests 
loosely, of smaller di ameter than the former plate. This siaaller plate is 
formed with let about its upper edge, to serve as a shoulder for the 





ved dies to be forced against, and thereby to bring the segmental 
, 8o as to fourm them into an entire circular die or 
gmental dies are each connected by a screw to the 
e of the mould, the heads of the screws each taking into an 
formed in the plate. Grooves or slots are also 


bottom plat 











} 
obli slot or groove 
lin the fi ile stted plate above-mentioned, radiating from the centre 
thereof, and into each of these radial slots a pin takes, one of such pins 
~~ z fixed into the underside of such segmental die. 
105. W. R. Lake, Chancery-lane, ‘* Uniting ends of tubes.” —A communica- 
tio Dated 13th January, 1869. 


The inventor provides the ends of each pipe, or each length or section 
with a movable flange, which is kept in place by collars or pro- 
tions on the end or head of each tube. The collars extend only 
tially around the tube, and the loose flange is formed with recesses or 
pertures, which, when brought opposite the collars, will pass over them, 

an 1 which m 6 turner « partis ally around behind the collars, the flange 

being thereby; irely ld on the pipe. By this means the flanges may 
be « mavenic ut tly pl wer ie on the end of the pipe, or removed therefrom, and 
may ee iju ed to receive the bolts, whereby the pipes are secured to 

gether ‘Setwom the two pipes or ends to be connected together the 
inventor places an annular connecting piece or coupling, which is recessed 
on euch side to receive a ring of india-rubber, leather, or other suitable 
packing material, against which the end of each pipe is bedded. These 
»onnecting pieces are made with their faces either at right angles to the 
bore of the pipes, or with one face or with both faces oblique or inclined 
it any desired angle. When these connecting pieces are properly arranged 
between the ends of the pipes, the loose flanges are connected by the bolts 
and nuts, and by screwing down the nuts the two ends of the pipe are 
drawn together and made to bed closely on the packing rings, thereby 
making the joint perfectly tight and secure 


of pipe, 
je 
pi 


ap 






























Dated 14th January, 1869. 
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| great 


tit fo i. manua l labour, 
cen made at the recently 
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throughout its numerous 
downwards, a comparative absence 
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ort in th 
established lock fi 
ntre”’ of the trad 
from Messrs Ch 


tories 








* CC 


factories, 








of mechanical apy ». In some cases this is due to a lack of 
enterprise, and in others to an idea that a prejudice exists amongst 
consumers to locks made | by machine ry. Prot ubly the best idea 


xluction of locks and 


of the various processes employed in the pr 
almost exclusively a 


keys is to be gleaned at Willenhall, which i 
lock-making town. Like many branches of South Staffordshire 
industry, the lock trade is widely ly distributed among 5 competing 

manufacturers, and this particular trade is large ly in the hands o 
employers raised barely astep above the position of the three or 
four journeymen who comprise the establishment. There are not 
less than 400 of these workshops in Willenhall alone, the number 
of “‘ hands” employed at each varying from two to six or eight. 

The “masters” in almost all cases work with their men, and they 
require a “‘ finish” of goods to be complete and conveyed to the 
Wolverhampton or Birmingh: um factors before they are able to pay 
#f their dependents. The capital required to commence 
lock making after this fashion is so noniinal that artisans find no 
difficulty in raising themselves from workmen to masters when it 
answers their purpose to do so. One locksmith tells me, ‘‘ I began 
business, sir, in a brewhouse, and my entire stock in’ trade and 
capital consisted of a vice, a couple o’ files, a hammer, a bundle 
104d. in cash.” He is now a tolerably well-to-do 
however, those who have aspired to the 











man. Very frequently, 


| position of employer are glad after a short experience to sink again 


110. J. R. Hopason, Limehouse, “Lise buons.” 

The inventor constructs a buoy or boat having a central space, the sur 
rounding 4 med as to be buoyant, and so prevent the 
buey or boat and the buoy or boat being so formed as to | 
afford the rescue whichever w: ay it may be uppermost in 





transverse section of the sides and bows of the buoy or 
rred to be of a round or curved form. It is preferred to form 
*y or boat with « utwaters, and such cutwaters may be 


a keel 


bu 








cor ee i be ends of the buoy or boat, so as to act as or 
ranwale whichever way the buoy or boat may be uppermost in the water 
\ keel may be continued from end to end of the buoy or boat, and form a 
central divis sion, having a syace on either side between it and the sides of 


muoy or boat, and such keel may be formed so as to admit water for 
ballast. Both surfaces of the buoy or boat are provided with ribs or gun 
wales, whi us keels or gunwales, according to whichever way the 
buoy be uppermost in the water. Compartments or recep 
od in the sides or other partof the a or boat, in which 
, however, simply 












visions. These comp yyy rece se. 

of convenience, which may be readily arranged accor ling to 
ircums The y or boat is sur oundea with a rope or chain, 
which n » flat or round in form, to be used either for the purpose of 
turning or hoisting the buoy or boat, and belts or ropes are attached 
thereto, to aid in the rescue of persons in the water. In order to protect 





ithi buoy or boat, network is provided, in sections, and so 


r fore and aft in jacks stays and guides, 
lamps.”"—Dated lath Je 


n the 
» be capable of travellin 
Birmingham, “ Pocket 


persons W 
ranged as t 
112. E. P. N 
1Stv. 
The inventor makes the case of the lamp of a cylinarical figure, an 
opening being made in one side, through which the light from the canc 
pypses Upon the cylindrical case a close fitting cylindrical covering 
s, Which has an opening in it of the shape and size of that in the 
cylindrical case. At the bottomof the case isa perforated collar, through 
the sides and end of which air admitted to the lamp. This collar is 
situated below the bottom of the covering which turns upon the collar 
A short tube is fixed in the axis of the case, in which the candle tube 
slides with considerable friction. A disc at the bottom of the candle tube 
enables it to be raised or lowered in the lamp case to the required extent, 
and also serves as afoot. The lamp glass is made of a cylindrical figure, 
and is supported by flanges carried by the lamp case. A lid or cover 





ORTH, cuary, 









is 





closes the top of the lamp, and carries a double hook, by which the lamp 
is suspended in the ra 
se ua 


ilway carriag Between the lamp glass and the 
reflector is fitted. When the lamp is in use the close 
ribed is sv turned that its opening coincides with the 
opening in the cylindrical case of the lamp. The candle tube is adjusted 
opposite the opening, and the lid at the top of the lamp is raised. Thr 
lid, however, need not be raised when provision is made for the escape of 
hot air. When it is wished to close the lamp, and fit it to be carried in the 
pocket or portmanteau, the cylindrical covering is turned so that an 
unperforaicd part of it is brought over and made to close the opening in 
the lamp case, and protect the lamp glass from being broken. The lid of 
the lamp is shut down, and the candle tube is raised in the case until its 
disc bears against the bottom of the lamp. The lamp now resembles a 
ibe closed at both ends. It occupies little space, and may be carried in 
the pocket or portmanteau without inconvenience, and without danger of 
breaking the lamp glass. * A handle may be fixed to the lamp so as to allow 
of the lamp being used asa hand lamp or lantern. 
A. DE P. CHANceE, Birmingha * Step ladders.” 
Dated 1hth January, 1869. 

The sides are formed in pairs of bars, of angle iron or other suitable 
metal or metals, jointed together by means of a pin or otherwise, the 
bars on each side being connected together at their upper and lower ends 
by horizontal rods. The bars of angle iron or other metal or metals, when 
opened out on their joints form an X at each side of the step ladder. To 
the horizontal rods at the upper part of the bars are, connected by collars, 
jointed metal straps, to which are fastened two boards, one on each side 
of the joints. By means of the metal straps and the before named hori- 
zontal rods a frame is constituted, capable of supporting the said boards 
which form the top of the step ladder, and when the sides are opened out 
afford a stand or top step. To the outside inclined bars are suspended 
(by means of metal straps, with ears or lugs capable of turning on pins in 
the said bars), two boards, one under the other, connected together by 
metal straps, moving on pins at their ends. By this means the two 
boards form the two lower steps of the ladder, and from the arrangement 
of the metal straps and the inclined side bars they are firmly supported, 
to become capable of bearing weights as required.— Not proceeded 





back of the cu 
fitting coveriz 








A communicatio 





80 as 

with. 

127. W. Trot and W. Wuieipon, Westininster Bridge-voad, “* Getting coal.” 
Dated 15th January, 1869. 


It is proposed to break down the coal, stone, or other mineral after it 
has been undercut in the usual or other manner, by inserting into a slot- 
hole, drilled in any convenient or suitable part of the coal, stone, or other 
mineral, « contrivance consisting essentially of one or more series or rows 
of levers or arms, having a toggle or knee-joint expansive action in a 
laters il direction, so as to exert a forcible pressure in opposite directions 

gainst the walls or sides of the ‘shot hole,” whereby the mass of coal, 
stone, or other mineral will be effectually broken down. The expansive 
action of the levers or arms above referred to may be effected in various 
ways, as, for example, by moving longitudinally” either inwards or out- 
wards a rod or bar, upon which such levers take their bearings, the nee 
site power being obtained either b y hydraulic pas screws, or other we 
known mechanical contrivance.—Not proceeded with 
132. E. Crappock, Camberwell, “ Punching metals.’ "Dated 13th January, 





1869. 

To a suitably shaped body made of metal are connected two metallic 
arms, one of them being fixed to the upper part of the body (or it may be 
cast or made in one piece with it), and the other, which is movable, is 
secured to a quick-threaded screw passing through the centre of the body 
of the apparatus, to the lower extremity of which screw a punch is firmly 
secured. At the outer end of each arm is fitted a jaw or joint made 
eapable of revolving, and in each jaw or joint a stud or nut is placed, 
which is also made capable of revolving. A screw or circular piece of 
steel, one half of wh 
half as a left-hand screw, is passed through the studs, one end being so 
formed as to allow a handle or key to be fitted thereon to operate the 
screw. On the screw being turned by the handle or key the double action 
causes the movable arm to approach to or recede from the other arm, and 
— the punch to be forced down by means of the quick-threaded screw 
secured to the movable arm and to it, thereby ca’ the desired punch 
or perforation to be made in the metal submitted operation. 











is threaded as a right-hand screw and the other | 


to the grade of journeymen. This sub-division of the lock trade and 
other kindred industries renders the Factory Act so difficult of 
application to the South Staffordshire district. Passing now to 


the larger factories, a glance at one of the principal of these 
establishments—the Summerford Works of Messrs, Carpenter 
and Co.—will suffice to set forth the modus operandi of the lock- 


smith’s craft, which is pretty much the same both at large factories 
and small. 

The Summerford Works, established by the late Mr. James 
Carpenter as early as A.D. 1795, affords employment to nearly 
200 workpeople, and produces almost exclusively warded locks 
as distinguished from levered locks, which made almost en- 
tirely in Wolverhamton. Entering a goodly workshop full 
of hand-presses large and small, we are first directed to the process 
of “cutting out.” Strips of iron of the well-known Bromford 
make are laid under dies and cut in the shape of a lock plate, the 
press being worked by three persons, two men engaged in pulling 
and a women who acts as feeder. The plate thus shaped is trans- 
ferred to another press of similar size and construction, but fitted 
with what are technically called ** holeing tools,” dies for 
pressing at a single blow the necessary holes in the lock plate to 
receive the rivets, X« F ly all these holes 
which are now cut accurately by le movement of the press 
were inserted one by one by the tedious proc: f filing, an opera- 
tion which required far longer time than is now occupied in the 
complete construction of a lock. Rim iron, which forms the sides 
of ordinary door locks (except mortice), is rolled spe cially for the 
locksmiths at many of the Black Country mills and forges, in 
lengths of from Gft. to 8ft., and of great variety of width and 
gauge. This iron is cut into the length of which locks are made 
ranging from 5in. to 12in. and rivets are inserted by which it is to 
be secured to the lock plate. The bolts for latching and locking are 
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made in three ways, according to the characte vr of the lock for which 
they are intended. Some are cast in malleable iron, similar to 
those which distinguish American made locks. These, although 


possessing the merit of uniformity in size, are objectionable from 
their brittle nature and their liability to rust. English makers, as 
arule, do not use bolts of this description except for cheap com- 
mon locks. Other bolts are forged out of puddled bars, — these 
certainly possess superior strength. The locksmith’s objection to 








these, however, is their want of uniform size, it being obviously a 
work of some difficulty for a forger of ordinary skill always to be 
exactly true to his gauge This variation causes a good deal of 


unnecessary filing to the locksmith, besides frequently marring 
the excellence of “‘ finish’ about the lock. The third process, and 
by far the best, is that of stamping by stamps, in the propulsion of 
which steam power is now coming into pretty general use. ‘The iron 























is stamped hot, a nd by means of steel dies the most} ‘ct accuracy 
is of course attsi while the strengthand dur ty is equal 
to that of the omer bolt. ‘I key aul wards yet remain to be 
noticed among the more minent com} pone nt parts of the lock 
under review. Formerly all keys were her forged or cast, but 
like bolts, they have gradually been to a great ¢ xtent supplanted 


by stamped key Willenhall key stamp- 
ing was effected by mu iuge stamp-hammer being 
lifted by means of a pulley rope worked by both hands and also 
by the right foot, which was inserted ina stirrup. ‘* Kicking the 
stamp” has been a Willenhall phrase many a year, but itis 
now only remembered as a relic of an obsolete process in which men 
were used as mere beasts of burden. key stamps 


Until quite recently 





cular effort, 





for 


Steam-propelled 





are now becoming general, and that in us the 8 ummerferd 
Works performs its work with great facility and ease. Asa 
labour-saving machine its finanical economy is considerable, since 
it enables one person to perform the work of three, while its 


such as to entitle the 
inventor to a medal of the Royal Humane Society. By this stamp 
only the form or “ blank” of the key is produced. The wards are 
cut in by means of hand-chisels, a slow and tedious process, but 
one which all attempts in the way , mach ine-cutting have not as 
yet been able to supersede. Messrs. Carpenter have partially suc- 
ceeded in this direction by the use i circular saw to divide the 


economy of human muscle and energy is 


of 





“bit ” of the key down the middle, but the aljacent wards are so 
intricate and so close together that steel dies are found to break in 
the attempt to pierce the key, and up to thistime nothing has 
been able to compete with the hand chis lling as employed pro- 
bably since the days of Tubal Cain. The firm mentioned make 


but this is not * any means the rule in the trade, 


their own keys, A 
ig separate handicrafts. It is 


key stamping and key finishing bei: 
moreover a suggestive fact that many of the Willenhall keysmiths 
are very extensively exporting keys to the lockmake rs of Belgium, 
thereby, as it were, sending weapons into the enemy's camp to be 
used against English makers in the warfare of rival enterprise. 
Keys are turned up in foot-lathes as a rule, but Messrs, Carpenter 
have introduced abe y-lathe worked by steam in conjunction with 
the small circular saw already mentioned. The wards of Willen- 
hall locks are of various kinds, the chief being know as “common” 
fine, round, and solid. The three former are made of thin sheet 
iron soldered or brazed together over a coke fire, and vary only in 
the number or strength of the wards, which are, of course, made to 
correspond with the key. These wards can be varied to an almost 
infinite extent. Solid wards are, as the name implies, made of a 














single piece of metal—usually brass or copper —cast in the required 

shape and size, and “‘warded ” by a series " st 

latter process is effected by an ordinary lathe. 
ny 


cps or layers, which 


trength aad 





other, 


security these wards are superior to : 
which the component parts 


Having now sketched the process 
of an ordinary rim lock are mad mly remains for us_ to 
describe the mode of adjusting these scattere ! portions and finish- 
ing the lock. The construction of a lock out of a material thus 
prepared is called “ filing,” although hammering enters largely 
into the operation. The plates are first bent in a vice at the fore 
and after ends, then the vie rims are riveted, the “* bridge ” of 
wards, rivets, tumbler springs, and other ininutize are fixed, and 
then the bolts are fitted into their respective places. When the 
parts are all adjusted the lock is taken to pieces again, each 











110 


THE ENGINEER. 





Ave. 13, 1869. 














= 


separate piece being marked or numbered. so as to be recognised 
without difficulty, and they are sent to undergo their respective 
finishing processes. The bolts are ground and “ glazed” on emery 
** bobs,” japanned a glossy black, and the followers and other brass 
works are brightened. The lock is then in its transformed state 
re-adjusted, and the product on is complete. Rim ‘‘ dead” and 
drawback locks are all made with slight variation, by the processes 
numerated. Mortice locks are fitted with straight instead of 
fluted rims, and the outer surface is filed bright instead of being 
japanned. This filing, or as it called scouring, of mortice locks is a 
tedious and very laborious process, and might just as readily be 
effected by machinery as by the present unsatisfactory process of 
hard labour, Mr. Hobbs has introduced machinery for the purpose 
with considerable success. The aggregate weekly production of 
locks in the district is as follows :—Pad, 24,000 doz.; cabinet, till, 
and chest, 3000 doz.; rim, dead, mortice, and drawback, 3000 doz. 
fine pl.te, 1000 doz. ; other descriptions, 500 doz. ; total, 31,500 doz. 
per week. Australia, New Zealand, South America, and the East 
Indies are the principal export markets on which the lock trade 
depends. The present demand is, on the whole, steady, and as a 
rule the 5000 workpeople engaged in this branch of industry are 
having regular employment. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED [Ron : Hoops, where they are going to: Plates: Girders : 
Boiler plates : Best smithy bars : Sheets: Rails -Pic Iron : Quiet 
—CoaL: Better -MISCELLANEOUS HARDWARES: Branches speci- 
fied - STEAM ROLLER: Narrow escape of fatal accident—MINING 
ENGINEERS OF STAFFORDSHIRE AND NORTH OF ENGLAND: Ex- 
changing visits—TRADES UNION CONGRESS—UNIONISM AND 
ARBITRATION : Parliament and Mr. Kettle. 

TuE finished iron trade has undergone very little if any alteration 

since I last wrote. The orders are better upon hoops than upon 

any other description. For this kind there isa a fair and growing 
inquiry from In:tia and the United States chiefly. Here and there 
the plate mills are active, but not upon first-class kinds. Com- 
mon girders, to correspond with the plates, are in demand at the 
same class of works. The plates are chiefly for ‘‘ boat ’and girder 
and tank uses. Houses of most repute in the boiler plate depart- 
ment are doing a steady, though quiet trade. Best smithy bars 
are selling fairly to merchants, alike in this district, and beyond 
it, who are noted for the excellent brands in which they usually 
deal. Sheets are not less in demand than they have been recently ; 
but they are much less in request than is customary at this season. 

Usually in August all the sheet mills are extremely busy upon 

Northern of Europe orders. Rails are being got out as fast as the 

appliances of the makers will allow. At ype however, the 

machinery is not what is needed to make the venture as profit- 
able as it might be in certain instances. 

Quietude but steadiness characterises the pig iron market. 

Coal is somewhat better in demand. 

As to the miscellaneous hardware trades, there is nothing new 
to report. 

The firms engaged in agricultural work are, some of them, busy 
upon new orders for fencing and the like; and the chain cable and 
anchor makers, with a few of the engineering firms, are tolerably 
well to do, but the light branches are still quiet. 

In the nail trade there is considerable activity about Sedgley, 
because there only are the men not upon strike. Elsewhere it is 
asserted that 20,000 workers are out. Of course, the men who 
are at work are condemned in no unmeasured terms by the greater 
number. Such condemnation was abundantly uttered at an open- 
air meeting of the men on strike, held at Dudley on Tuesday. 
The appearance of the poor fellows was something distressing to 
see—they were alike gaunt and tattered. 

Experiments are being made in Birmingham with steam road 
rollers. One of the machines used is similar in construction to 
that used for rolling the roads of Paris, Mons. Gellerat has 
arranged with Messrs. Manning, Wardle, and Co., of Leeds, to be 
the manufacturers in England, and Mr. Manning came in charge 
of the roller, which was tried at Birmingham. One day, after 
working about half an hour, a collar got loose, and the driving 
wheel became disconnected, and whilst the steep part of Newhall- 
street was being passed over, there was no brake, and the driver 
lost all control. Speedily one of the windows of the establishment 
of Messrs. Elkington was knocked in, and the building shaken. 
Three persons, two ladies and a gentleman, who were standing 
near to the window at the time, watching the roller, had an 
extremely narrow escape of being crushed beneath the ponderous 
machinery. One of the rods of the engine was broken by the con- 
cussion, but the roller was got towork again in two hours. Messrs. 
Aveling and Porter, of Rochester, have also shown their roller. 
Mr. Batho has a new roller in process of construction, which like- 
wise will be tested. An official report will be made on the com- 
parative merits of the different apparatus. 

The South Staffordshire Institute of Mining Engineers are taking 
steps to return the compliment paid to them by the Northern men. 
They have invited them and some of the Middlesborough iron 
trade to visit South Staffordshire on the 24th, 25th, and 26th of 
this month. The attention of the visitors will be chiefly directed 
to the thick coal mining under the Rowley Hills (basalt); to the 
Wenlock limestone at Dudley Port, worked underneath the thick 
coal ; to Dudley Castle, and to the limestone caverns underneath ; 
to the canal tunnel through the Rowley Hills; to Earl Dudley’s 
Round Oak Ironworks, and the like ; concluding with a vi-it to 
Wolverhampton and the exhibition there. The same association 
have written a letter of condolence with the widow of the late Pro- 
fessor J. Beete Jukes, and have forwarded it through Sir Roderick 
Murchison. The association is increasing its list of members. At 
the last meeting eight of her Majesty’s inspectors of mines were 
placed on the honorary list ; six other members were also elected, 
and other six were nominated for election at the next meeting. 

A trades union congress is to be held in Birmingham next 
Monday week. It will be a powerful display of unionist organisa- 
tion. Every organised trade in the country will be represented, 
and the papers set down for discussion embrace many topics of 
interest to the thoughtful artisan, and of importance to the 
industry of the nation. For instance, it will be inquired if the 
reduction of the hours of labour is beneficial to the kingdom ; the 
strikes and lock-outs, their causes and effects will be examined ; 
it will be asked how far co-operative production and industrial 
partnership will assist in settling the conflicting interests of capital 
and labour ; and it will be discussed how far courts of arbitration 
and conciliation will promote peace between capital and labour. 
Inter alia with these questions, legislation, trades unions and the 
commissioner’s report, justification of trades unions, the Indian 
tariff, and the best means of securing the direct representation of 
labour in the Commons House of Parliament, will ~ amongst the 
problems attempted to be solved. The congress will last over a 
whole week, and it will embrace the holding of a public meeting in 
the great Town Hall. 

Whilst upon this subject I may state that the principle of 
arbitration is increasing in its practical application, and that there 
is every probability of its being hoon into use even in the 
glass bottle trade. 

The ironworks operatives of the North of England are so grati- 
fied with the working of the principle in their case, that the 
unionist authorities are taking steps with a view to make arbitra- 
tion part and parcel of their unionist regulations. 

Because of the manifest economical and moral advantages to be 
derived from the termination of disputes between master and 
man by the interposition of a skilful arbitrator, members of both 
Houses of Parliament who have given special attention to such 
matters are considering whether an official arbitrator cannot be 
appointed by the nation, and it has come to my knowledge that 








Mr. Rupert Kettle, of Wolverhampton, whose name is associated 
with the settling of the last labour difficulty, has been solicited to 
consent to act in that capacity if the sch should assume a 
practical shape. The movement is in the right direction, and it 
must become increasingly developed with the progress of time, 
however much at present evidenives of objection to it may be here 
and there displayed on the part alike of certain classes of men and 
masters. 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE Iron TRADE: Wo engagements of importance entered into 
during the past week : Several buyers of rails now in the market : 
A large Belgian contract now in the English market: Future 
position of the trade of a cheering character : Large clearances to 
the Muscovite empire : Clearances to the United States as large as 
at any period of the present year, and every probability of a large 
amount of business being transacted with American buyers for 
some time to come: Home railway companies purchasing smaller 
quantities than expected—THE PIG IRON TRADE—THE TIN-PLATE 
TRADE—BLOWING IN BLAST FURNACES AT BLAINA—COLLIERS’ 
STRIKE AT CWMAVON—PRESENTATION TO A COLLIERY MANAGER 
—TRADE OF THE SOUTH WALES PORTS. 

No rail engagements of importance have been secured by iron- 

masters in this district during the past week, but this is chiefly 

owing to the fact that there are sufficient orders on the books to 
keep the mills actively running up to the close of the Baltic navi- 
gation season. There are several buyers of railway bars now in 
the market. and some anxiety is evinced to place contracts for 
summer delivery; but this will not probably be accomplished 
until higher prices are paid, as makers have already their hands 
full of orders. Ina previous report it was stated that Belgian and 

French houses had sufficient to keep them employed for some 

months to come, and this is confirmed from the fact of the Belgian 

Minister of Public Works having applied for tenders for the sup- 

ply of 11,000 tons of new rails to be delivered next year, 

and also for the purchase of 10,000 tons of old rails. At 
present it cannot be said what will be the position of the trade 
after the closing of the shippiny season, but the prospects are 
decidedly of a cheering character, and hopes are entertained of 
the demand continuing active and orders coming in with something 
like regularity. The exports to the Muscovite empire are large, 
and every effort is being made at the local ports to effect clear- 

ances with the greatest possible despatch. Last month 11,687 

tons were shipped for Russia, and should no scarcity of tonnage 

arise the exports during the present month will be equally favour 
able. The quantity of rails cleared to the United States is as 

large as at any period during the present year, 22,616 

tons having been shipped during the past month to the 

American markets, New York alone taking 15,512 tons. 

Although the engagements lately entered into with Ameri- 

can buyers are not so heavy as they have been, still there is 

every probability of a large amount of business being transacted 
with that country for some time to come. Inquiries from the 

Continent are steadily increasing, and it is evident that large 

quantities of rails will be required for Austria, Spain, and other 

countries, in order to carry out the proposed extensions of the 
railway system. The home trade continues quiet, the purchases 

of the railway companies being much smaller than was expected a 

short time ago. Bars and other descriptions of finished iron com- 

mand but little attention, and it is with difficulty prices are main- 
tained. Pig iron is in less request, and but few sales have been 
effected. 

The tin-plate trade continues in a very unsatisfactory position, 
and makers generally see no prospect of an immediate improve- 
ment. 

On Monday two blast furnaces were blown in at the Blaina 
Works, together with four puddling furnaces, and there is a fair 
prospect of the whole of these extensive works being in full 
operation before many weeks have elapsed. 

The colliers employed at the Morfa Colliery, Cwmavon, struck 
work on Wednesday, on account of their masters, Messrs. Vivian 
and Sons, refusing an advance of 2d. per ton for coal-cutting. 
The proprietors have since issued a notice stating that they will 
not employ colliers except at a reduction of 30 per cent., as they 
find their scale of charges is 40 per cent. above adjoining collieries. 

Mr. R. Frater, late manager of the Bute Merthyr Colliery, has 
been presented with a gold lever watch on his leaving the works, 
over which he has had the management for the past eight years. 

The following are the returns of the trade of the South Wales 
ports for the past month and the corresponding month of last 
year :— 











Exports or Steam COAL. 


uly, 1869. July, 1868. 
‘ons. Tons. 
Ce cc oe. ee ce os ce TE we xc es te SD 
Newport... .. co oc coc of 27,815 eo ee - 29,462 
Bwansen.. so .. co co ce 58,117 oc cc co ce 55,910 
Lianelly 1c cc ce co co co 18,286 oc ce co se 12,062 
SuipMents Coastwise. 
July, 1869. July, 1868, 
. Tons. Tons. 
Cardiff 1c so .. oc co ce 77,948 06 oc co ce 79,730 
Hewport.. oo co cc co co CBTIl ce co co co 60,772 
WENGER co cs ce cs ce ce «6GES ce co oe ce «684088 
Sdepelly.«. so se cc ce co U,08T oc cv ve 24,320 


Cardiff also exported 26,552 tons iron and 3435 tons patent fuel; 
Swansea also exported 1832 tons iron and 9332 tons patent fuel; 
and Newport exported 17,785 tons iron. Of the iron sent from 
Cardiff New York took 11,991 tons; and of the iron sent from 
Newport Cronstadt took 7619 tons, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 


LIVERPOOL MATTERS: CALEDONIAN RatLway: New station at 
Edinburgh —CuRtous ACTION FOR BREACH OF CONTRACT—SEWAGE 
OF BOLTON—STATE OF TRADE AT SHEFFIELD—A CRITICAL BOILER 
AT BRADFORD—RREVENUE OF THE CLYDE TRUST—NORTH-EASTERN 
TopicS—THE CLEVELAND IRON TRADE: North of England Instv- 
tute of Mining Engineers—DeEatH OF Mr. MacNay : A Railway 
veteran— STATE OF TRADE IN SOUTH YORKSHIRE—STANLEY COAL 
Company (LIMITED.) 

Ir is understood that the contract of Messrs. W. Beattie and Sons 

has been accepted for a new station, with which the Caledonian 

Railway Company proposes to proceed to Edinburgh. 

“Davenport v. Jameson,” heard at the South Lancashire 
Assizes on Saturday, was a rather curious action. The action was 
brought to recover compensation for breach of a contract, by which 
the defendant had undertaken to receive from the plaintiff a 
number of carding machines for his mill. On the 16th of 
November, 1863, an order was given to the plaintiff for a carding 
engine 48ft. in the wire, and costing £62 Los. The engine was 
approved, and a contract was entered into by which the defendant 
bound himself to take from the plaintiff as many engines of the 
same kind and price as would be required to the mill. The 
ype had supplied twenty-six engines, and he contended that 

e ought to have been allowed to deliver forty-eight, that being 
the number which, in his opinion. would be required to fill the 
mill. The defendant ref: to take more than twenty-six, and 
hence the action. The breach of contract was admitted, and the 
defendant had paid £250 into court; but the plaintiff claimed 
£1394. It was ultimately agreed that the case should be referred. 

It has been officially intimated that an order made by the Home 
Secretary with reference to the sewage of Bolton can only be 
satisfied by works which will ensure a thorough remedy of the 








nuisance created by the discharge of the Bolton sewage into the | 
river Croal; and such a Secretary of State believes will 


be found in the adoption of the original plan of the borough 
engineer, the cost of which is estimated at £14,000. : 

The manufacture of Bessemer steel at Sheffield, which, some 
weeks since, was much interfered with by pending litigation and 
by the increased tariff imposed by the American Customs’ depart- 
ment, has received an impetus from Russian orders. The armour 
plate mills at Sheffield are also fairly employed, but they are not 
worked to their full extent. Some orders are on hand for = of 
heavy calibre and for steel shot, but these branches of Sheffield 
business are not so active as they were some months since. 

On Friday, before the Bradford magistrates, Mr. J. Hanson, 
proprietor of the Bradford Review, attended in reference to the 
alleged dangerous state of the boiler in his printing-office. Mr. 
Hanson admitted that the boiler was in a bad state, but added 
that he was assured by a competent person that the boiler might 
be worked with perfect safety at a pressure of 25 1b. or 301b., and 
he would undertake to work it at a pressure of 12lb. It was in- 
tended either to replace the boiler or to repair it. Mr. Mossman, 
clerk to the magistrates, said if Mr. Hanson persisted in working 
his boiler with fatal results the circumstances would involve an 
aggravation of manslaughter. The magistrates ultimately required 
Mr. Hanson to enter into his own recognisances of £100 to keep 
the peace—a proceeding which was explained to mean that he was 
required to refrain from working his boiler lest harm should come 
upon any of his neighbours. Mr. Hanson entered into the required 
recognisances. 

The revenue of the River Clyde Trust in July amounted to 
£12,603, as compared with £11,384 in July, 1868. : 

The stock of pig iron in store in the warrant stores at Middles- 
borough has been reduced to 50,572 tons. All the blast furnaces are 
fully at work and many of the makers are well sold forward. The 
demand for rails continues in the Cleveland district, and there 
is a good market for plates and angle iron. Shipbuilding industry 
is tolerably active, and the marine engine buildersare busy. New 
wire works at Middlesborough will soon be in efficient operation. 
The North of England Institute of Mining Engineers held its 
annual general meeting at Newcastle on Saturday. Papers were 
read by Mr. T. J. Berwick on the mountain or carboniferous 
limestone district of the North of England, with especial reference 
to the lead ore deposit and other associated minerals, with a 
description of the mode of working the same; and by Mr. G. 
Fowler, on a method of extracting explosive gases from the goaves 
of coal mines, and of assisting the drainage of gas from solid coal. 

The death was announced on Saturday of Mr. MacNay, 
secretary of the Darlington section of the North-Eastern Railway 
Company. Mr. MacNay was fifty-nine years old. His connection 
with the railway interest dates from 1832. His career in life 
may be said to have commenced with an engagement in the offices 
of Messrs. Hawthorn and Co., engine builders, of Newcastle-on- 
Tyne, in 1819. He contributed in no small degree to the prosperity 
of the Darlington section of the North-Eastern system. The 
disease to which Mr. MacNay succumbed was cancer of the 
stomach complicated by an affection of the kidneys. 

The ironworks in the Sonth Yorkshire district continue pretty 
well employed. The rail mills are in good work, and there are 
some considerable orders on hand for girders and bridges, as well 
as for plates, sheets, tires, and axles. The make of pig iron is 
still large. As regards the coal trade, Derbyshire appears to have 
been increasing its deliveries to the metropolis at the expense of 
South Yorkshire. Hard coal, for exportation from Hull and 
Grimsby, has been in moderately good request. There is little 
change in the trade with Lancashire, which has been rather quieter 
than hitherto, if anything. A fair demand is experienced for coke, 
principally for the furnaces in Lincolnshire and other iron-pro- 
ducing districts, 


PRICES CURRENT OF METALS AND OILS 
1869. | 868. 















































1 
Correr—British—cakeand tile | £a.da £8. d.| £sda.. £8. d. 
per tON .scecccccccecsee| 73 0 O01. 74 0 0/73 0 0.. 74 0 0 
Best selected ..ccsecesscoee| 76 0 01. 0 0 0|/76 0 0.. 0 0 O 
Sheet ..cccccee 79 0 0.. 80 0 0| 78 O 0.. 80 0 0 
Bottums ....-+-+. 82 0 0.. 0 0 0} 80 0 0. 810 0 
Australian, per ton 75 0 0.. 7710 0/77 0 0.. 80 0 0 
Spanish Cake . 000... 00 0| 7200. 000 
Chili Bars.....-... 67 0 0.. 6710 0) 67 10 0.. 68 0 0 
Do. refined ingot 71 0 0. 73 0 0) 7110 0..72 0 0 
YeLLow METAL, per Ib. 0 0 6 O O07] 0 0 6 O 07% 
Iron, pig in Scotland, ton....| 212 3 cash | 212 4 cash 
Bar, Welsh, in London......| 612 6.. 615 0} 6 5 0.. 610 0 
Wales ......| 6 0 0.. 6 5 0} 515 0.. 517 6 
Staffordshire | 7 5 0.. 7 7 6) 750. 000 
Rail, in Wales.......... cooe| 7 710.6. 0 O O} 610 0.4. 6 0 O 
Sheets, singlein London ..| 9 5 0.. 000) 950.000 
Hoops, first quality ........, 8 5 0. 8 7 6) 850.000 
TEE «cxvcercmeiccsmrces | CS GH. FR CF SF te TH Se 
Gaeta: coc-ceccosceece!| OD Orc BW 5 O1°O I Oe ON DO 
Leap, Pig, Foreign, per ton ..| 1810 0.. 0 0 0|18 5 0..18 7 6 
English, W.B. .....2..see00.| 20 7 6.. 2010 0) 21 5 0.. 0 0 0 
Other brands ... ec} 19 0 0..19 5 0/1817 6.19 0 O 
Sheet, milled ... 20 0 0..20 2 6/20 0 0.. 0 0 0 
Shot, patent...e... 22 5 0.. 2210 0| 2210 0.. 2215 0 
Red or minium 20 5 0.. 2010 0}2015 0. 000 
White, dry ... 26 0 0.. 28 0 0| 27 0 O.. 28 0 0 
ground in oil 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. ... 2400... 0 0 0/24 00.000 
QUICKSILVER, per bot. .... 617 0.. 618 0} 617 0.. 000 
Spre.rer, Silesian, per ton 2015 0.. 2017 6) 20 0 0.. 20 2 6 
English V & 8 ...-.eceee 2015 0.. 0 0 0/1915 0.. 20 0 0 
Zinc, ditto sheet..... 2510 0.. 0 0 0} 25 O 0.. 2510 0 
Sree., Swedish faggot .. 000... 000; 000. 000 
Joorscccccces vocce -|15 0 0.. 0 0 0/1415 0..15 0 0 
Tix, Banca, percwt. ........00] 615 0.4. 0 0 0] 415 0. 000 
Straits, fine cocccessee| 612 O.. 61210) 41210... 0 0 O 
For arrival ..cccccccseces| 6 9 Oo. 610 O] 433 0.. 41310 
English blocks sescccceseee| 6 3 Ov 0 0 0} 415 01. 416 0 
Bars ..cccccccctccccecs 6 4 0.. 0 0 0} 416 0.. 417 0 
Refined, in blocks....... -| 611 0.. 0 0 0} 417 0. 418 0 
TinpLatTes, per bx of 225 sheets 
IC COKE .occccccce-ccocorreeo| 1 2 OO. 1 4 6] 12 0.. 1 3 g 
IX ditto....... 18 0.. 110 6) 18 0. 19 g 
IC charcoal ... 18 0.. lil 0} 1 7 6. 18 g 
IX ditto...ccceese 114 0.4117 0} 113 6. 114 0 
Coa s, best, per ton 018 0.. 018 6) 018 6... 019 0 
Other sorts ...eseceee 014 3.. 017 9} 016 0.. 018 0 
O1xs, per tun, Seal, pale 39 0 0.. 40 0 0/36 0 0.. 0 0 g 
Brown «.+. 31 0 0.. 32 0 0) 31 0 0.. 0 0 0 
Sperm, body 909 0 0.. 0 0 0)/90 0 0.. 0 0 0 
Whale, South Sea, pale 87 0 0.. 0 0 0/35 0 0.. 36 0 6 
Yellow cocccccccece 36 0 0.. 0 0 0/34 0 0. 0 0 0 
Brown «es 34 0 0.. 35 0 0) 33 0 0.. 0 0 0 
Fish .. 32 0 0.. 0 0 0) 31 0 0.. 0 0 0 
Olive, Gallipoli 55 0 0.. 0 0 0) 68 0 0.. 0 0 0 
ish 5310 0.. 54 0 0/63 0 0 65 0 0 
Palm 4110 0..42 0 0)40 0 0.. 0 0 0 
Linseed ....0.+--eeeseecses| SL 5 0.. 0 0 0/3015 0.1. 0 0 
Rapeseed, English pale ....| 41 0 0.. 0 0 0/34 0 0.. 0 0 ® 
BOW sesesseessseeeeeee| 39 0 O.. 0 0 0) 3110 0.. 32 0 ? 
Foreign pal@ssseeseeeeseee| 4210 0.6 0 0 0/3510 0., 36 0 9 
Brown ..ce.+ce-.cccces| 3910 0.6. 0 0 0} 32 0 0.1. 0 O 0 
Lard .cccccccccceveccssccccce| 10 O O.. 72 0 0] 65 0 0.. 67 O 0 
Tallow cecccecccccecsccesecse| 30 0 O01. 0 0 0/37 0 0. 0 O 0 
PRICES CURRENT OF TIMBER. 
1869. 1868, | 1869. | 
Per load £s£, 4% £ &|| Per load— £e£R£ R425, 
Teak ....00+++++0+010 10 J1 10 | 11 1019 10 | Yel. pine, per reduced ©. | 
Quebec, redpine .. © 15 415] 3 5 415) ja, Ist quality 18 10 919 17 01810 
yellow pine .. 3 5 410| 218 4 5 Qnd do. .. 13 01310 11 10 1210 
St. John’s N.B.. yel 0 0 © 0] 0 © © 0)! Archangel, yellow.. 101° 13 0 11 012 0 
Quebec, oak, white.. 510 6 0| 5 O 5 10'| St. Petersburg, yel. 10 151210 1) 012 0 
birch ......4 5 417] 4 0 415)| Finland .......... 606107080 
5 5 lv] 4 0 415) Memel............ 00000000 
0 0 0} © O O 0O|| Gothenburg, yel. .. 8 0 915) 8 0 910 
5 6 5) 40 510 white 71° 810 8 @ + 0 
10 4 0] 3 * 315) Gefle, yellow ...... 9 01010 9 01010 
10 ¥10| * 0 4 5|| Soderhamn........ 8 1010 ‘ 9 01010 
15 217| 3 © 38 8) Christiana, per C. 
0 210| 3 0 3 8| 190%. by 3 by9410 012101 0 0 0 0 
8 $3] 38 § Someta cc 
ank, 
00010 00 Ol perdi iin} ©9000 0000 
0 6 0} 610 7 10)! Staves. per standard M. 
Bt 0 8 0} 8.0 9 0|| Quebecpipe ...... 70 0 0 0 6719 0 0 
Gente che prnse ts 0 17 30 = 0p dimen Gunn ee ne 
wi es 
St. John,whtsprace 12 015 0118101510} Pipe ........ (200 0 1500185 0 1500 
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AMSTERDAM INTERNATIONAL 
EXHIBITION. 
(From our Special Correspondent. ) 

AMSTERDAM is just at present the centre of a good deal 
of interest on account of the Exhibition now open of ob- 
jects of daily use in ordinary work-a-day life; and I am 
bound to say that it is one that really fulfils the object of 
its programme. But, in addition to this, Amsterdam itself 
is well worth a visit. The British tourist seldom touches it, 
but rather prefers to make one of the gregarious mob which 
annually rushes up the Rhine to Baden 
burg. But he knows not what he loses—for, not to speak 
of the fine picture galleries, where Dutch art is gathered in 
pe, there is a vast deal of interest in the canals and 

ridges, the old-worldstreetsand quays, thethoroughly Dutch 
and Jewish character of its population. The practical 
visitor, too, will find special interest in the piled buildings, 
the canal systems and dykes in the neighbourhood, the 
North Holland Ship Canal, and the extension works now 
going on of the Great North Sea Canal, about which I hope 
to say something more anon. The old university town of 
Utrecht—where the idea originally emanated—was to have 
been the locale of the whole affair; but it was felt on all 
sides that it was scarcely the place for it. For, after all is 
said and done, exhibitions have astronger commercial than 
humanitarian 
is clearly to seek new markets for their wares. Accommo- 
dation, too, was wanting in Utrecht; for, although it cannot 
be said that vast crowds have as yet visited Amsterdam, 
the foreign exhibitors alone have been quite numerous 
enough to show that Utrecht never could have held them. 

The Palais des Beaux Arts, in which the exhibition is 
held, is well suited for the purpose, a in itself a spacious 
and really handsome building, situated near the Amstel 
at the south of the city, and upon slightly rising ground, if 
there is such a thing in Amsterdam. 

It is a small copy of the Hyde Park Palace of 1851, 
built from designs by Cornelis Outshoorn—M. Vermaas, of 
Helvoetsluys, being the contractor. Piles, of course, fur- 
nish the foundation, the quantity of material used for the 
purpose being 2000 heavy masts, 370 cubic ells of pine, 
390 of fir, 2400 of masonry, and 13,500 of iron. All the 
ironwork in the building was made in foundriesatthe Hague, 
Amsterdam, and Utrecht. The following details as to the 
quantities above the foundation may be interesting to your 
readers:—Cast iron, 2,648,000 lb. Dutch (an ounce more 
than English); wrought iron, 269,000 lb.; sheet iron, 

126,500 Ib.; galvanised iron, 61,200 lb.; zine, 51,600 Ib. ; 
lead, 26,000 Ib.; glass, 6200Ib. The total cost was 
1,000,000 guilders—£83,335. 

Bearing in mind the aim and character of the Exhibi- 
tion, the engineer will not expect to find very much in his 
particular branch, for, in fact, all machinery in motion is 


THE 


excluded, Pumps, boilers, agricultural implements, a few | 


models, and drainage materials are the principal things of 
professional interest. In these, England naturally takes 
the lead, and though British exhibitors are not in force 
numerically, what they send is thoroughly good. The 
drainage question is more strongly represented than any 
other, and the visitor regards these exhibits with a wistful 
remembrance of the smells—worse than Cologne—that the 
canals everywhere give forth. Within Amsterdam there 
is no escape from them, for nearly every street is a canal, 
and the only mitigation of the aroma is about mid-day, 
when the atmosphere is brisker. Strange to say, the city 
is not drained; cesspools are the ordinary receptacles, and 
have, in many cases, to be emptied by hand when full, and 
the contents carried through the house. One would have 
thought that the Dutch, who care for every inch of ground, 
and so pertinaciously reclaim it, and guard it against 
possible inundations, would not allow all the sewage of the 
city to be thus wasted. Yet, more than this, this same 
sewage sinks into the water and makes it not only un- 
wholesome but nasty. Amsterdam itself is so far fortunate 
as to possess good drinking water from thedunes near Haar- 
lem, introduced by an English company, but in all the 
other towns the water is unbearable, so bad, indeed, that 
with the uninitiated it induces diarrhcea and sickness— 
diseases socommon that in Rotterdam they are knownas the 
Rotterdammer, and in Dordrecht as the Dordtenaar. One 
is, therefore, particularly inclined to welcome the English 
drain pipes and deodorisers exhibited here. Of the former, 
are Messrs. Cliffe and Sons, of Wortley; Doulton and 
Watt; and Gallichan of Leigh. Thefirst-named firmshow very 
fine 36in. draining pipes, made of fire-clay of the ironstone 
measures near ats for which they claim, from its open 
texture, great power of standing vibration. At the same 
stand they display terra-gottas, the patterns of which are 
rticularly sharp and good. Gallichan and Co. also ex- 
ubit drain pipes and interceptor traps. Tending to the 
same Utopian condition of sanitary cleanliness is Moule’s 
earth-closet, a complaint of which frequently is that it re- 
quires so much dry earth. This ought to be no difficulty 
in Holland, if sand would answer the same purpose. Lint, 
of Rotterdam, shows pipes, but they are coarse, and do not 
ap of such pry texture as the English ones. He also 
exhibits a kind of conglomerate for foundations, which 
ought to be useful, considering that a foundation is the 
very last thing that a Dutch ‘building can ever obtain. 
Mr. Condy shows his deodorising fluid ; and, from experi- 
ments on the canal water which he was good enou h to 
show me, one would say that it ought to succeed in Holland. 
Deodorising the canals is out of the question, and, indeed, 
the Dutch would not appreciate it; but any inexpensive 
process for making foul water drinkable will probably find 
encouragement. He has, however, a rival in a Dutch 
exhibitor, De Jong, who shows chemical powders for 
drinking water, and also for washing. Filters are exhibited 
by Spencer, of Euston-square, and the Silicated Carbon Com- 
ae All these appertain to Classes 1 and 2, which embrace 
uildings and house necessaries. Amongst the latter are 
excellent —_ of paraffins and waxes, both from England, 
Belgium, and Holland. A particularly interesting case is 
shown by Craig and Co., of Seutiewent, of progressive re- 
finements of by the La Perouse patent, com- 
mencing with the raw suet, said to be buffalo, from La 


n-Baden and Hom- | 


; and theobject of mostforeignexhibitors | 


Plata. In furniture (Class 2) pure and simple, England 
does not show much, being limited to a display of bedsteads 
by Peyton, of Birmingham, gas and chandelier fittings by 

| Partridge, of the same town, and bedding by Heal. Hol- 
: land and Belgium show well in ingenious upholstery, and 
| Sweden above all in cheap and useful furniture. in the 
| model house, from Hm, are chests of drawers at 
| 6 florins (10s.); chair, 1s. 8d.; shut up bed, 12s. 10d.; gar- 
| den seats, unpainted, at 54d. Whatever faults this fur- 
| niture may have, excessive dearness is not one of them. In 
| bedding there is a great display in Holland; for if there is 
one thing a Dutchman loves next to his flowers it is a soft, 
| comfortable bed. Class 4, that of food, is well-represented 

by all countries. England shows best in pickles, preserves, 

biscuits, and such like; Belgium in yl one Holland in 

meals, grains, rices, Maestricht beer, and liqueurs, for which 

Amsterdam is specially famous; Austria in Bavarian and 

Westphalian beers, and the Danube provinces in spirits. 
| Class 5 contains what little machinery there is, the 
| principal being agricultural implements, represented by 
| Ashby and Jeffrey, of Stamford, who show turnip and 
| chaff-cutters, and a stone-grinding mill. Corbett, of Shrews- 
| bury, has a winnowing machine; and Woods, Cocksedge, 
| and Co., of Stowmarket, have, in their collection, crushing 
| machines for malt and rape seed. The milling interest is 
| well represented by Messrs. Clarke and Dunham, of Mark- 
lane, who have an excellent show of machines, such as the 
millstone balance, the wheat cleaner, smut machines, 

Ashby’s flour dresser, and Murdoch’s grain cleaner. Great 

interest was manifested by visitors in their lubricator, 

which isa simple adaptation of a well-known law, and a most 

efficient economiser of oil. The cutlery department has a 

beautiful show by Messrs. Dodge, a Sheffield firm, who 

send a very large trophy of knives, scissors, saws, and edge 
tools of all descriptions—a great contrast to the clumsy 
cutlery of Holland, which is sadly behindhand in the beauty 
of its articles, whatever may their quality. Never- 
theless, there are one or two good cases in Holland. Kalker, 
of Amsterdam, shows a collection of workmen’s tools—saws, 
planes, chisels, and a quantity of nails of various sizes, 
twisted and coiled when cold into every imaginable shape. 

Crucibles are exhibited by Messrs. Cliffe, of Wortley, 

Hynam, of London, and the Plumbago Crucible Company, 

while Messrs. Johnsonand Matthey have astonished the weak 

minds of the natives by their beautiful show of platinum 
retorts and syphons. The generality of visitors, however, 
express the utmost astonishment that such an ordinary 
looking kettle of such unartistic shape, should be priced at 

31,000 francs. In the same case is an ingot of palladium, 

valued at 48,000 francs. Of the exhibits of other countries 

there is but little to say. Garden pumps and _ boilers, 
washing machines and distilling apparatus, are the most 
|} common, but offer nothing new in their construction. 

Landré and Glinderman, of Amsterdam, have the most 

varied and the neatest show of all of them. They exhibit 

several iron boring machines. Inthe model room are some 
cleverly executed models of windmills, which have been the 
pride and admiration of the Dutch for centuries, 
and probably have not altered a hair’s breadth in the 
whole time, Dutch millers being pure conservatives. 

Their importance, nevertheless, must not be underrated, 

as in North Holland especially nearly all the work 

is done by them. At Zaandam alone there are over 
400 occupied largely in grinding flour, grit, and shells 
for cement, colours and seeds for oil, paper-making, 
| and wood-cutting, the machinery for the latter being of 
| the most primitive and cumbrous character. The prominent 

trophies which in the Paris Exhibition formed such a 

| special and picturesque feature are here wanting. From 
South Wales, Brogden, of Tondu, exhibits a small erection 
of steam coal, and ironwork; so does Wayne of Merthyr. 
Belgium sends a few specimens from Charleroi and Marie- 
mont. Of washing machines there are scores. So there 
are of sewing machines, each country sending formidable 
displays, together with relays of young ladies to work them. 
There does not seem to be any novelty in them. The Weed 
machine, however, seems to possess extraordinary powers 
of penetrating hard substances, such as zinc or lead, which 
appeared as workable as leather or cambric. In the wash- 
ing department I should mention an ingenious little boiler, 
shown by Mr. Warriner, under the title of the “ Niagara 
boiler,” by which the hot water is forced in streams over 
and through the clothes, cleansing them in half the time 
and at half the trouble. 

Class 6 is so far interesting as it shows the educational 
means adopted throughout Holland, and partially in other 
countries. The schools in Holland are numerous and good, 
the special features being in the Ambacht, or handicraft 
school, where boys—in addition to the usual education— 
are instructed in the particular trades which they desire ; 
and, at the end of their term at the school, are apprenticed 
into that trade. The Burgher-Avond schools of the various 
towns are more general in their system, but it is evident 
from the large collection of excellent models, plans, figure- 
drawing, and sections displayed by the schools of Amster- 
dam, Deventer, Middleburgh, Rotterdam, Breda, and 
several others, that more attention is paid to the practical 
points than is done in this country; and that, in point of 
fact, technical education begins at a very early age. The 
Creche school, from Antwerp, sends a collection of paper 
work, wool work, clay modellings, and drawings executed 
by children varying from three to six, who are taught on 
the Froibel system ; and it is extraordinary what effects are 
produced without the least forcing or effort. 








THE Kine’s Lynn Dock. —In connection with the —— 
Lynn Dock recently inaugurated by his Royal Highness the 
Prince of Wales, it may be remarked that the contractor 
(Mr. Lawrence) has pledged himself to lete the railway 
which will bring the dock into communication with the 
Great Eastern and Midland system by January Ist, 1870. 
A warehouse on the south side of the dock is making good 
progress, and a commencement has been made with the construc- 
tion of a series of four warehouses on the north side. It is ex- 
pected that the Midland Railway will deliver 50,000 tons of coal 
annually for exportation from the dock. The Regina, the first of a 
series of guano vessels, has entered the dock; several guano 
vessels chartered by Messrs. Thomson, Bonar, and Co., are expected 


to arrive annually, 











STEAMSHIP PERFORMANCE AND ECONOMY IN 
THE ATLANTIC MAIL SERVICE. 
By Watrer C. Beretvs, C.E. 
(Continued from page 80). 

Dynamical Utilisation of Fuel_—The most correct esti- 
mate of the economy in ship, machinery, and boilers, from 
the builder’s and designer’s point of view, may be formed 
from the figure of a coefficient given in No. 25 of my 
table, viz., “ dynamical effect of one pound of coal in pro- 
pelling the displacement at a speed of one knot per hour, 
in ‘ton-knots.’” These ‘ton-knots,” as I call them, are 
different of course from the unit of mechanical work, viz., 
the work required to lift one ton one kuot high. A ton- 
knot is meant to be merely a conventional unit of propelling 
effect, in a similar sense to “train-mile” in railway termi- 
nology. If a ship is propelled by the combustion of 63 
tons of coal over a distance of 236 knots at a speed of 
12°27 knots per hour, that same ship would, with a com- 
bustion of one pound of coal, and at a speed of one knot 

p 236 x (1227), 
; 63 x 2240 
knots. Now, if this ship had a displacement of one ton 
instead of 4171 tons, it would be propelled by the same 
consumption of coal, and at the same speed, over a distance 

236 x 12°27? x 4171 _ 12,880 knots; and, in this case, 

63 x 2240 

I call the dynamical effect of one pound of coal 12,880 
ton knots. It is evident that this coefficient ought not, 
any more than any other coefficient used by naval archi- 
tects for comparing the performance of ships, to be used for 
ships of a very different class, size, and speed. But for 
ships of the same or similar lines, doing the same or a 
similar service with a similar rate of speed, I think there 
may be some use in comparing the propelling effect ob- 
tained from one pound of coal. To the naval architect 
this figure presents the means of comparing the efficiency 
of ship, engines, and boilers together in one vessel, with 
the same in another one, and when its fluctuations were 
shown graphically in a diagram of performance upon the 
principle illustrated above they would embody the total of 
all the items of his investigation. 

Owner's Estimate of Economy.—But the owners of a ship 
do not take much trouble about coefficients ; all they as 
for is speed, carrying capacity, and economy of fuel. Now, 
for the purpose of comparison with ships performing a 
voyage of a similar length with a similar speed per hour, 
the following considerations might be made :—If the ship 
starts from Southampton with her 20ft. 9in. draught, she 
carries 1220 tons of goods, and 200 cabin and 512 steerage 
pas-engers. The mean immersion of her propeller for the 
whole voyage would then be + 5in., with which, according 

S? Dz 
LH.P. 
230, would be attained in calm weather. Her mean dis- 
placement would then be 610 tons more than in the experi- 
mental voyage, viz., 4366 tons. Now, if a speed of 12°20 
knots has to be attained, and the passage made in 250 
hours, she will require an indicated borse-power, on the 
average of the whole voyage, of 2110 horses, which, taking 
the most economical rate of expansion for calm weather 
from diagram No. 3, viz., cutting off the steam at 44 per 
cent. of the stroke, might be realised upon a consumption 
of 3°00 lb. of coal per indicated horse-power per hour, or 
a total consumption of 826 tons of coal. Now, proceeding 
in direct analogy with the way of computing the propelling 
effect in ton-knots, the freight-carrying effect of one pound 
of coal consumed, with a speed of the ship of one knot per 
hour, may be obtained as follows :—By the combustion of 
one pound of coal the freight-carrying effect is 
=_ 1380 x 3068 x (18'37)° — freight—ton-knots = 3710 
826 x 2240 

— 200 x 3052 x (12°27)3__ 

826 «x 2240 as 
__ 512 x 3052 x (12°27) 
826 x 2240 
if the total distance run from Southampton to New York 
is 3052 knots, as in the experimental voyage. If the 
weather is not, on the average, calm, but a wind, No. 2, 
blowing right ahead, the coefficient of the ship ee 
and, therefore, the economy in horse-power would be con- 
siderably inferior ; but, as with a strong head wind, and 
consequent good draught in the stokehole, the consumption 
of fuel per indicated horse-power per hour would be only 
2°91 lb., the total result, with reference to the freight- 
carrying effect, would be nearly as good as in calm weather. 

In conclusion of this somewhat lengthy report, which 
will be appreciated only by those who, having given much 
attention to the subject of steamship performance, and have 
experienced the insutticiency of the present means of com- 
parison, I should not omit to state that the graphical 
system, which I notice has been used already by Newton 
in the first Latin edition of his works, has received much 
attention at the continental engineering colleges. Strains 
upon crank shafts, girder bridges, and iron rooting are being 
computed by diagrams instead of by calculation ; and the 
new system is so universally preferred, on account of its 
simplicity and the safety which it affords against mistakes 
in calculation, that it will revolutionise the whole of the 
older system of teaching mechanics. 

With reference to the advancement of marine engineering 
towards what mechanically would be called perfection, I 
think very much indeed has been done by the designers of 
ships and machinery. The owners of steam shipping, or 
the superintendent engineers in charge of their ships, have, 
as yet, done very little in suggesting improvements in 
principle, however much credit may be due to them for 
their practical hints and advice. Now, as in mechanical 
perfection our engines appear to have arrived at a stage in 
which no very great advancement may be expected, it is to 
improvements in principle that we must look forward to 
cheapening and improving marine machinery. 

The question, however, whether a new thing, such as an 


per hour, be propelled over a distance o 


to diagram No. 2, a coefficient of speed of C = 


cabin passenger—knots = 604 


= steerage passenger—knots= 1546 
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exceptional shape of hull, or a new system of machinery, is 
a good thing or not, should not be left to the designers and 
patentees tu settle. 


The owners require to satisfy themselves what space, | 
longitudinally, is required for each system of marine | of coal is required to produce one indicated horse-power 


engines, with their boilers and coal store, for the amount 

of cach indicated horse-power ; what percentage of the 

United States Mril Steamship Westphalia,—Second Run from South 
the Voyage 

given by them, and vice versa.) 


| floating capacity is sacrificed for hull, engines, boilers, and 

coal; and what strength and durability is obtained from 
| this amount of material, They require to look very closely 
into their coal bills, and ascertain, not only what quantity 


for one hour, but to arrive at a conclusion which system of 
engines and which proportions of hull will admit of realis- 


vampton to New York, October, 1868. 


ing the highest figures for the dynamical utilisation of fuel 
and the freight carrying effect obtained from one pound of 
coal at a given speed of the vessel. Co-operation of the 
owners and a greater publicity than has hitherto been 
given to the logs of their ships, and to the constructive 
details and coefiicients of the same, would prove a very 
effectual means of achieving this, 


Tabular Statement of the Performance of Ship, Machinery, and Boilers for each successive Day of 
from Noon to Noon on the follow:ng Day. (The Diagrams of Performance of Ship, Machinery, and Boilers have been computed from this Table, and the latter embodies all the information 
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FOREIGN AND COLONIAL RAILWAYS. 
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gi 
res} ya t bridge carried over the Missouri river at Kansas 
cit may be well to add some further particulars as to the 
very i sting work. The bridge rests on seven piers, and, in 
At gy, the “location” of the piers is as follows 
(1 { g):—First pier, 21ft. of water and 2ft. of land ; 
second . of water and 8ft. of land; third pier, 19ft. of 
‘ of land ; fourth pier, 10ft. of water and 45ft. of 
lanl h pier, 5tt. of water and 62ft. of land; sixth pier, 3ft. 
ater and 83ft. of land ; and seventh pier, 3ft. above water 

snd O7ft. of land, On account of the shifting of the sand, it was | 
found necessary to go down to the bed rock with the first four 
picrs; and to do this in a current averaging six miles an hour 
variou ices had to be employed. To illustrate this we append 





few fu uils with respect to pier No. 4. It will be seen 
from the 
driven through in addition to 10ft., of water. The plan of driving 
* of masonry bodily to the rock, a distance of 55ft., was 
pier was built upon a caisson, the construction of 


a pier 
A 








A ite 


70ft. long, 22)ft. wide, and 12ft. high, with pointed 
s built with double walls--the outer vertical, and the 
uer inclining inward and upward, the two uniting at the base 
harp cutting edge shod with iron. It had three cross walls 
This was built on shore and floated to its place. 
e was enclosed by sixty piles, and upon the piles were 
ed seven trusses capable of carrying 2000 tons. Twenty-four 
nsion screws 26ft. long and 2hin. to 3in. in diameter were 
lin the truss frame above. The caisson being in position, it 
iised by the screws in the trusses, the false bottom removed 
owered upon the sand, and the spaces between the double 
filled with concrete. A dredging machine, worked by an 
ne of 25-horse power, was now set in motion, working from 
vell-holes ; the descent was regulated by screws in the truss 
As fast as the mass of masonry and caisson descended 
ional sections were added to the caisson, within which the 
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me blocks of masonry were laid. The endless chain dredges 
from the well-holes, aided by the immense pressure of masonry, 
rendered the descent rapid. The first material excavated was a 
‘inc mud and then a coarse sand ; the pier came at last toa bearing 
upon stiff clay, with which the dredge could do nothing. A force of 


n t divers was set to work to finish the excavation, working in 
rate gangs day and night in the chambers of the lower 
m beneath the masonry, removing the boulders one by one. 


fhe stones which were moved varied in size from pebbles to 2501b, 
W it, At length, on March 10th, 1869, the divers brought the pier 
toa ring upon the rock; the well-holes were then filled with 
concrete and the pier finished. As already stated, Mr. G. 
Chanute acted as engineer-in-chief in connection with the con- 
st ion of the bridge. 


\s regards the general progress of American railroads, it may be 


noted that the work of laying the rails on the Wilmington and 
Reading line has been commenced, and it is expected that the line 
will be completed to Springfield by the close of the year. The line 
will be seventy-one miles in length; it passes through one of the 


most fertile and thickly populated districts in eastern Pensyl- 
rund Delaware. It is expected that twenty additional miles 
f the Flint and Pere Marquette Railroad will be completed before 
» close of the year. Ground has been broken at Windsor Locks, 
icut, for the Suffield branch of the Hartford and New 
ilroad, Iowa will soon have four railways connecting 
lississippi and Missouri rivers. The great centre line 
¢ from Davenport to Council Bluff has been just com- 
{'wo others, one beginning at Dubuque and the other at 
, will be completed in afew months. In addition to 
, there are now building the Macgregor and Sioux city 
completed to Sioux city by January, 1870, the St. 

> Rapids, and Minnesota road, the Fort Madison and 
iver road, the Iowa Central, the Des 
la, and the Decorah branch line connecting 
\ vo, New Jersey, with the West Jersey Railroad at Wood- 
bury, is rapidly 























approac y completion. 

Vurious great works are at present in progress in the Low 
Coun We may particularise the Crévecceur bridge over 
the M », on the Bois-le-Duc and Utrecht line, which is no less 
than 2 in length, and a bridge over the Wahal, near Bommel, 
2sssft. long, and having eleven arches, three of which are of 400ft. 
ypening. In this latter bridge 3577 tons of wrought iron, 195 

of steel, and two tons of lead will be employed. Bold as | 
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er tiie ‘ rave. 
he Northern Railway of New South Wales 
iswellbrook was opened for trafiic May 19th; 
to Goulburn was also opened May 27th. 
» Launceston and Western Railway of Tas- 
ue to be pushed forward as rapidly as possible. With 
f two cuttings at the * Big Hill,” and a long cutting 
thworks may be said to be virtually completed 
over the Liffey, twenty-six miles from 
Gangs 














at least, this was the case at the last dates. 
ilso employed at intervals from about this point to 





six miles from Launceston. At the last dates 
e line were ready for the laying of the permanent 
‘Lhe laying of the rails was to commence as soon as mate. 
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foregoing recapitulation that 45ft. of sand had to be | 
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rials, which were daily expected, arrived from England. The 
| fencing had been completed for about seventy miles, and about 
24,000 sleepers had been delivered. The greatest engineering 





| difficulty which has had to be overcome on the line is that con- 
| nected with the bridges at the crossing of the South Esk river at 
| Longford; the depth of the foundations of nine piers which have 
| been erected ranges from 18ft. to 27ft., but every obstacle has been 
perseveringly and successfully overcome. There are eleven 
| wooden bridges upon the line, and most of these have been suc- 
| cessfully completed. <A project has been brought forward for the 
| construction of a cheap line from Perth towards York, in 
Western Australia. The Oreti extension of the Bluff Railway in 
Southland (New Zealand) has been nearly completed. The laying 
| of the permanent way has been facilitated by the use of sawn 
| totara and black pine sleepers—provincial timber—which has been 
proved to be extremely durable and perfectly adapted for the 
purpose, 
| ‘The first sod of the Houlton Branch Railway of New Brunswick 
| was turned June 17th. A controversy between the Government 
| of New Brunswick and the Eastern Extension Railway Company 
| of that colony has been satisfactorily adjusted. The company will 
complete the road and hand it over to the Dominion for the price 
offered, New Brunswick abating 150,000 dols. of her claims. The 
line will now form a link of thirty-seven miles on the Intercolonial 
| Railway. The Toronto, Grey, and Bruce Railway Company has 
been financially organised; Toronto bids fair to become a great 
railway centre. The directors of the Western Extension Railway 
of New Brunswick have taken measures to provide rolling stock 
| for sixty miles of the line, which will shortly be opened for traffic. 
| Several of the directors of the North Paciiic Railroad Company 
were expected at the last dates at Victoria, Vancouver's Island, 
| for the purpose of making an exploratory survey of the route from 
| Puget Sound to Lake Superior. On their arrival the visitors were 
expected to proceed at once to Olympia, and to points down the 
Sound. A scheme fora ‘* Canada Central Railway” is receiving 
considerable attention, both in Montreal and in Ottawa. If such 
aline were carricd out, it would traverse the heart of the province 
of Ontario. 














RECENT CHEMICAL INQUIRIES INTO THE 
NATURE OF CEMENTS. 

THE cause of the setting of hydraulic cements has as yet not been 
altogether satisfactorily explaincd. Whilst Fuchs and Pettenkofer 
hold that in presence of water, clay, and lime, form a hydrated 
silicate, and Pettenkofer ascribes the dead-burning of cement to 
the production of a silicate in the dry way, Winkler and others 
believe that during the burning of a cement an actual combination 
takes place, and that the bodies in question set with water, as 
burnt gypsum does. Winkler believed himself able to assign 
formule to these compounds, but Veichtinger’s researches have 
rendered this improbable. Two contributions to the literature of 
this subject have recently been published on the Continent by 
| Schulatschenko and by Frémy, and below is given a précis of the 
result of their investigations. The impossibility of isolating the 
silicates in a cement for investigation led Schulatschenko to choose 
the synthetical method for his inquiry. He repeated the experiment 
of Fuchs, of mixing one hundred parts of pure silicic acid, obtained 
from water glass, with fifty parts of lime under water, and found that 
the mass soon set. Such another mixture was raised to a bright 
red heat, and, when subsequently treated with water in like 
manner, also became hard. That a chemical combination had 
taken place in the latter case was shown by the comportment of 
pounded quartz with lime. By heating these bodies together a 
silicate was formed, for from the ignited mass acids separated 
gelatinous silica, In the second experiment, therefore, the harden- 
ing of the cement must be due to the formation of a hydrate 
In a third case a similar mixture was heated till it fused, 
and the powdered product, when placed in water, did not set, 
From these observations Schulatschenko concludes: — (1), That 
hardening of cement occurs not only when the silicate is produced 
in the wet way, but likewise when it is formed by the dry method; 
(2), that Pettenkofer’s view, that a silicate formed by the dry way 
does not set, is not supported by experiment; and (3), that the 
dead-burning of cements is to be referred to physical causes. 

Fremy, in his paper on hydraulic cements, sums up the results of 
| his researches on this question as follow:—Each hydraulic cement 
| is amixture of puzzuolana and lime, and its setting depends on the 





| action of the hydrate of lime on the puzzuolana and not on the 
hydration of the silicates formed by calcination. Clay, by heat- 
ing, is converted into puzzuolana, and this property, possessed by 
hydrated silicates of alumina, is in no wise infiuenced by the pre- 
| sence of foreign bodies like lime. This change is, however, 
powerfully affected by the circumstances attending calcination. 
| An ordinary drying is not enough; not till 700 deg. Cent., or an 

incipient red heat is reached, does the clay become entirely 
anhydrous and change into puzzuolana. By longer and stronger 
heating the material does not lose the properties of puzzuolana, 
they merely become more slowly evident. That clay which has not 
been heated should not possess the faculty of combining with lime, 
but on calcination should be converted into puzzuolana—or, in 
other words, acquire this property— is explained by Frémy, on the 
one hand, from the fact of the clay, on ignition, becoming a very 
porous mass which can take up the lime, and thus the action of 
capillary affinity, to which Chevreul refers the setting of hydraulic 
cements, can come into play; on the other hand, it can easily be 
shown that when clay is calcined a certain amount of silicic acid 
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and alumina separate and are set free. If we treat a quantity of 
calcined clay with mineral acids we can extract an amount of 
alumina from it which, previous to the heating, was impossible. 
As, however, it has been shown by direct experiment that silica and 
alumina, side by side, mechanically mixed, comport themselves 
like puzzuolava, the conversion of clay into puzzuolana is easily 
understood. 

Puzzuolana varies greatly in chemical composition; it may 
consist of silica and alumina in certain allotropic conditions, of 
calcined clay, of simple or double silicates, not to mention the 
magne-ia compounds, whose hydraulic characters Deville has 
demonstrated, 

By calcining an aluminous limestone various binary and tertiary 
puzzuolanas may be produced. The hydraulic properties of the 
product depend, in this case, on the nature or the proportion of 
the clay in the mixture, and on th2 temperature of the calcination, 











A BoILer Explosion ON THE THAMES.—The other day Mr. Payne 
held an inquiry at Guy’s Hospital touching the death of Jan Schaaf- 
sena, a Dutch seaman of the ship Orlander, which was caused by a 
blow on the head by a fragment of a boiler which exploded in the 
steamtug Edward last week. Mr. Darville watched the case on 
behalf of Mr. Wilson, the London agent to Mr. Graham, of Glasgow, 
maker of the boiler ; Mr. T. W. Traill, R.N., attended as surveyor 
to the Board of Trade. Evidence having been given that im- 
mediately after the explosion on board the Edward, which was lying 
inside the Orlander, at Brewer’s-wharf, the deceased was found 
lying bleeding and insensible on the fore part of the vessel ; and 
medical testimony having been adduced that Schaafsena died in 
the hospital from injuries to the brain, Mr. Alexander Wilson, of 
the Vauxhall Ironworks, was examined. His evidence was to the 
effect that the boiler, which was made in April last, could be 
worked to an ordinary pressure of 601b. to the square inch, but 
80 lb. was the greatest pressure it should be worked to. Some of 
the plates were three-eighths in thickness, and some of them were 
seven-sixteenths. In reply to Mr. Traill, the witness said he 
understood the boiler had been tested by hydraulic pressure to the 
extent of 1201b. to the square inch. He fitted the mountings and 
the glass gauge in May or June last, and then left everything safe 
and secure. He was not tied down to any price, and Mr. Olyatt, 
the owner of the tug, wished the job to be a good one. Mr. E. J. 
Olyatt was examined, and said the engine and boiler were tested 
on a trip down the river, and on that occasion the boiler ‘* weeped” 
in the joints inthe front plates in the after part, where the screws 
were, and in a great many places. ‘That was reported to Mr. 
Wilson, and the boiler was caulked, and upon another trial the 
leakage was much less than on the former occasion, although it 
was worked to a pressure over 701b. On the Saturday before the 
explosion a stay which connected the internal part of the boiler 
with the shell gave way, but it was replaced. A young man 
named Towers was the engine-driver. The coroner asked the 
witness if Towers was a qualified man. The witness said he was 
an engine-driver. The coroner said that Towers ought to have 
been present at this inquiry. The witness, in continuation of his 
evidence, said he thought the explosion was caused by the stay 
giving way under the pressure of steam, the plates being too weak 
to resistit. Mr. Thomas Mallaburn, inspector ofthe Boiler Insu- 
rance aud Steam Power Company (Limited) of Manchester, was 
next examined, and entered into a detailed description of what he 
saw upon an inspection of the exploded boiler. In the course of 
his evidence he said he believed the pressure was so great that it 
drew a plate away from a stay, or a stay froma plate, and thus the 
internal pressure forced a nut through the plate. He should say 
that the material of the portions of the plate of the boiler produced 
wasnotgood. It was not of that sort of iron which was generally used 
for boilers working at so high a pressure as that to which this boiler 
was worked. He found that two of the five stays which united 
the round part of the back end of the shell with the inner flue por- 
tion of the boiler had been broken for some time, and the heads of 
these stays were covered with scale. The two three-quarter stays 
having been broken, the strain upon the other stays was of course 
increased. The plates were too light for the pressure upon the 
boiler, and there was no washer sufficient to spread the strain over 
a larger area. He found all the stays broken, and consequently 
the whole strain would be put upon the angle iron, so that the two 
longitudinal stays would have gone through the plate. The 
pressure was so great as to turn the angle iron completely round 
which separated the external from the internal part of the boiler. 
The engine might have worked to 45 lb. if the fivestays had been 
perfect, but 60 1b, was too high a pressure to work it at. The angle 
iron used in the boiler was common iron, and too thin for such a 
boiler. Im the best plates there would be sometimes a flaw. In 
the particular place where they gave way these plates ought not to 
have been less than seven-sixteenths, but they were only three- 
eighths, The iron of which the boiler was made was, in his opinion, 
inferior ; but it was the usual quality of boiler iron. The coroner 
said that, as the jury could not have the benefit of Mr. Traill’s 
evidence until he inspected the boiler, he proposed to adjourn the 
inquiry, and, in the meantime, Towers, the engine-driver, would 
be present at the adjourned inquest. The inquiry was then 
adjourned, 


Tue tender of Messrs. R. Laidlaw and Son, of Glasgow, for the 
erection. of the Hastings pier has been accepted for £23,250. 
Messrs. Laidlaw and Son have already erected several of these 
structures round the coast, 
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RAILWAY MATTERS, 


THE Valetta steamer, with a cargo of rails for Roumanian rail 
ways, has been sunk in a collision on the Danube. 

THERE has been an apparent falling off in the passenger receipts 
of the Dublin and Belfast and the Dublin, Wicklow, and Wexford 
Railways, which is due to the visit of the Prince and Princess of 
Wales in the early part of 1868 having swelled the passenger 
traffic of that period to an unusual amount. 

THE death was announced on Tuesday of Mr. Walter M. 
Stevetison, who has been connected with the Great Western Rail- 
way system almost from its commencement, In the earlier days 
of the railway he was an assistant secretary under Mr. C. A. 
Saunders, and rose throuzh successive grades to the highly-respon- 
sible post of principal financial secretary. 

THE report of the Bristol and Exeter Railway says that the 
engineer (Mr. F. Fox) has made a favourable report as to the condi- 
tion of the works and rolling stock. He has also stated that the 
remainder of the Cheddar Valley branch line between Cheddar and 
Wells is being actively proceeded with, and it is hoped it may be 
completed before the next half-yearly meeting. 

THE works on the Templecombe Junction branch of the Salisbury 
and Yeovil line having been inspected by Colonel Yolland, the 
Board of Trade have signified their assent to its opening upon cer- 
tain undertakings as to the mode of working being given by the 
London and South-Western and the Somerset and Dorset Railway 
Companies. The directors, therefore, expect that the traftic on 
this portion of the line will shortly commence. 








THE net loss for the half-year consequent on the transfer of the 
Midland Company’s traffic to their own line is about £12,000, but 
there is an actual increase in the Great Northern Company’s own 
traffic of £9000. The new agreement with the Metropolitan Rail- 
way Company giving this company’s trains access to Moorgate- 
street came into operation on the 1st June last, and is working satis- 
factorily. 

A GREAT company has been brought out at Constantinople under 
the auspices of the Paris ‘‘ Société Générale,” and composed of a 
strong direction of Frenchmen and wealthy Armenians. i 
called the Crédit Général Ottoman. The capital is to be £2,000,000 
sterling. The main business proposed is to engage in Turkish 
financial transactions with the Government, but there is every 
likelihood of its engaging in other undertakings, and it will be a 
further instrument for promoting French interests. 

THE report of the directors of the Cockermouth, Keswick, and 
Penrith ilway Company states that the traffic receipts of the 
past half-year showed a falling off, as compared with the corre- 
sponding half of 1868, of £442. This was accounted for toaconsider- 
able extent by the fact that the corresponding half-year (in conse- 
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It is | 


quence of the change of date in terminating the half-year) contained | 


the productive month of July in place of the comparatively unpro- 
ductive month of January. The directors recommended that a 
dividend at the rate of 14 percent, per annum be declared, leaving 
a balance of £50. 

THE total amount of guaranteed interest paid by the Indian 
Government to the Indian railway companies to the close of 1868 
was £25,751,073. Of this sum, however, £13,658,753 was repaid 
out of the net earnings of the various lines. The payments made 
for guaranteed interest to each company to December 31st, 1868, 
as follows :— East Indian, £11,307,098 ; Great Indian Penin- 
. £5,798,297; Madras, £3,427,146; Scinde, £832,886; Punjaub, 
7,202; Delhi, £432,232; Indus Steam Flotilla, £151,560; Bom- 
Baroda, and Central India, £2,009,884 tastern Bengal, 
,152; Great Southern of India, ; and Oude and 
Rohilcund, £89,039. 

NOTWITHSTANDING the dulness of trade which has prevailed 
generally during the half-year, the receipts on the Great Northern 
from merchandise traffic are more by £30,000 than in 1868. The 
South Yorkshire coal trade to London is in an unsatisfactory con- 
dition, and the directors having failed in their endeavours to in- 
duce the Midland Company to consent to an equitable adjustment 
of the rates relatively to those charged from the Derbyshire and 
Nottinghamshire coal-fields, have availed themselves of their powers 
under an agreement with that company to submit the question to 
the decision of an arbitrator. Sir John Karslake has undertaken 
the duty, and two meetings have already been held. 

THE report of the Brazilian Street Railway Company (limited), 
to be presented on the 30th inst., states that the first six months’ 
working since the line was taken over by the company has 
exceeded that of the first half of 1868 by nearly a third, and pro- 
poses a dividend at the rate of 10 per cent., leaving £747 to be 
carried forward. The actual profit was at the rate of 14 per cent. 
per annum, and would have been 18 per cent. but for the depres- 
sion in the rate of exchange, consequent on the Paraguayan war. 
An extension of two and a-half miles, which can be effected for 


























| column of liquid, which in its turn moves a series of pistons, an 


£10,000 within a few months, is strongly recommended, and it is | 


proposed to issue new shares to the amount of £20,000 for that 
and other purposes. 

THE report of the directors of the South-Eastern Railway states 
that the increase of gross earnings for the past half-year was 


£16,626, as compared with the corresponding half of last year, and | 


anincrease of £3825 in the working expenses, leaving an increase of 
net profit of £12,801. The increase in the working expenses arose 
mainly from additional charges for steel rails on the Charing Cross 
line and for other permanent improvements, and £647 for fitting 
up trains with telegraphic communication, such as in previous 
years were charged against the capital account. After providing 
for dividend and interest on all loan and preferential capital, 
£105,015 remained for dividend on the consolidated stock, or equal 
to a dividend at the rate of 2} per cent. per annum. 

THE half-yearly meeting of the Tower Subway Company was 
held on Friday at the offices, Gresham-street, Mr. J. Prestwich in 
the chair. The report stated that during the past six months the 
works had been carried on with energy and success ; 866ft. of the 
tunnel, out of 1320ft., had been completed from the Middlesex side, 
so that all the ground which was considered dangerous and the 
points nearest to the water oyerhead had been passed. The direc- 
tors had to thank both Mr. P. W. Barlow, jun., their engineer, and 
Mr. Greathead, their contractor, for the close and undivided atten- 
tion they had given to the prosecution of the works. Arrange- 
ments were being made for immediately sinking the shaft on the 
Surrey side, and the directors saw no reason to doubt that the 
works would be completed within the original estimates, and that 
the tunnel would be open for traffic in the course of the present 
year. The directors were, under the borrowing powers of the 
Company’s Act, authorised to take up on mortgage £4000, and they 
were now prepared to receive proposals for loans to that amount 
for three years in sums of not less than £100 at 6 per cent. per 
annum. The report of Mr. Barlow, the engineer, stated that the 
rate of progress (9ft. per day) with the tunnel had never been 
accomplished from one face by any other tunnelling works. He 
had examined the iron work of the portion of the tunnel now com- 
pleted, and had very good reason to believe that the work was 
most substantial, and would prove durable. The shield had a dia- 
meter exceeding by two inches that of the tunnel, and thus a space 
of one inch was left round the exterior, which was filled up by 
pumping in blue lias lime, which not only solidified quickly, but 
acted as a preservative to the iron. The expenditure on capital 
account amounted to £7523, leaving a balance of £420. The zo 
man explained that the progress of the works had been most suc- 
cessful, and that owing to some informality in the two previous 
meetings of the company it would be necessary to adjourn the 
meeting for a few weeks, to enable the company to hold a special 
meeting, and to comply with the requirements of the Board of 
Trade in respect of the statement of accounts. 
Mr. P. W. Barlow, sen., seconded by Mr. Wilson, it was agreed to 
adjourn the meeting to the 15th of September next, at the same 
Place, to receive the accounts in the new form, to elect directors, 
and to confirm the forfeiture of a few shares, 





| described by M. Deville, to certain vibratory movements. 





On the motion of | 


NOTES AND MEMORANDA. 

Ir has been found that irregularity in watches is frequently due 
to the magnetisation of the steel balance. 

THE Abbey Mills Pumping Station has cost altogether up to the 
present time £218,300, exclusive of machinery. 

THE Warren at Starcross, in Devon, is disappearing. A local 
paper stroagly urges that steps should be taken immediately to 
counteract the evil effect of the submergence upon Exe Harbour. 

On the 15th June last there remained 8,656,150 cubic metres to be 
removed to complete the Seuz Canal. On the 15th July 2,004,785 


of these had been excavated, leaving 6,651,365 cubic metres to be 
operated upon. 
Tue French Scientific Association is preparing an expedition to 


observe the shooting stars in November, from various points near 
the coast of the Mediterranean. The principal stations are ex 
pected to be Marseilles, Nice, Perpignan, and Narbonne. 





the 16th of November to consider the result. 

THE Academy of Sciences has received a communication from 
M. Prilleux on the decomposition of carbonic acid by plants. It 
has been supposed that solar light was indispensable to effect this 
decomposition, but the author has found that by operating with 
care on plants under the influence of the electric or magnesium 
lights, or even under that of a gas flame, he has succeeded in ob- 
taining an evolution of oxygen. 

In Mr. Blanford’s report of the late cycle I 
stated that the force of the wind, as registered at the yor- 
General's office, was about 501b, to the square foot at the height of 
the storm, and that a few gusts showed a pressure of 65l\b. 
Although this, says the Overland Mail, was substantially correct, 
the exact force of the gusts above 50 1b. cannot be ascertained, as 
the anemometer at the Surveyor-General’s office only records the 
force up to a pressure of 501b, to the square foot. 

M. Le Dvc corrects an error that has prevailed in France with 
regard to the invention of the wheelbarrow. It i 
buted to M. Dupin, who, it has been claimed, devised it in 1669, 
M. Le Due says he has found mention of them in the thirteenth, 
fourteenth, and fifteenth century MSS., and gives an illustration, 
taken from a vignette of a manuscript of the thirteenth century, 
of a man propelling a wheelbarrow, the form of which differs but 
slightly from those now in use. 

At the sitting of the Société Philomathique of Paris, on th 
24th July, M. Caligny made a communication on the subject of the 
means of utilising the force now expended uselessly by the 
of the sea. This subject has recently commanded a good deal of 
attention in America. M. Caligny stated that the question was 
raised as early as 1851 by the Philomathic Society, as may be seen 
by the proces-ve rbal of the meeting of May 17th in that year, pub- 
lished in the Jnstitut. The machine described now seems to consist of 
a series of curved tubes, which are so placed that the shock of the 
wave passes along their horizontal portion and sets in motion a 
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so transmits in any fashion that may be desired the force of the 
wave. 

A PAPER has been communicated tothe Viennese Academy by Herr 
Haidinger, on the meteorite of Goalpara (in Assam), of whicha frag- 
ment is in the Imperial Museum of Geology, and also a model in 
plaster of the entire meteorite. The shape of the model shows, said 
Herr Haidinger, that the meteorite followed a constant direction in 
its course through the atmosphere. The meteorite of Gross-Divina 
equally shows traces of a movement from left to right. The for- 
mer of these meteorites has near the centre of its anterior face a 
depression produced by the air compressed during its rapid course, 
like the meteorite of Quenggouk in Pegu (December 27th, 18! 
He thinks that this excavation contributed to the violent bursting 
of the meteorite. Herr Tschemak has been making sections of the 
meteorite for microscopic examination. 

A TOTAL quantity of 49,016,585 1b, unmanufactured tobacco was 
imported into the United Kingdom during the past year, 
28,708,262 lb. of whichcame from the United States, 648,203 lb. 
from the Hanse Towns, 5,852,2581b. from Holland, 875,044 lb. from 
Greece, 3,502,956 lb. from Turkey Proper, 4,748,7681b. from the 
Philippine Islands, 212,329 lb. from Japan, 248,644 Ib. from Cuba, 
2,287,415 lb. from New Granada, and 1,937,7061b. from other 
countries. No unmanufactured tobacco was imported into this 
country from Uruguay or the countries of the Argentine Con- 
federation in 1867 or 1868, and there is a total diminution of im- 
ports in 1868 as compared with the previous year amounting to 
8,569,7021b. Comparative statistics indicate an increase of imports 
from New Granada, the Philippine Islands, and Turkey Proper, 
and a decrease from the Hanse Towns, the United States, Holland, 
and Japan. 




















M. Dumas recently presented tothe Academy of Sciences a | 


letter from M. Morren, relating to certain interesting experiments 
on the subject of the decomposition of certain vapours by light. 


Dr. Tyndall has found that the vapours of certain organic sub- | pavement 
stances of feeble tension are decomposed when a bundle of rays of | and footways 70ft. 


light is passed through the tube which encloses them. The result 


which M. Morren has now stated is that this phenomenon also | Southwell, from the works of Messrs. Yarrow and Hedley, steam 
' takes place in the case of certain min 


eral substances. Instead of 
using the electric light, M. Morren has experimented with sunlight. 
He ascribes this phenomenon, as well as that of ‘‘ dissociation,” 
The 
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more, he says, we heat a body, the more rapid and refrang 
come the pare which it emits. When these vibrations have attained 


a certain velocity the equilibrium of compound bodies is destroyed, | 


and their elements separate in part. 
GRAHAM has shown that when a palladium wire or plate forms 


the cathode during the electrolysis of acid water, the metal in a | 
short space of time takes up from 800 to 900 times its volume of 


hydrogen, which, when the palladium is heated, can again be set 
free. Whilst repeating some of Graham’s experiments, under 
somewhat varied conditions, Béttger obtained some equally un- 
expected and interesting results. He employed a battery of two 
Bunsen cells, strongly excited, and, as electrolyte, water, rendered 
feebly sour with pure sulphuric acid. The anode was a plate of 
platinum foil, cal the cathode a square inch plate of palladium, 
of the thickness of stout note paper, removed about two inches 
from the platinum, and previously covered on both sides with a 
pretty thick porous coating of electrically-deposited so-called 
palladium black, After the circuit had been closed about a 
quarter of an hour, and it appeared that the palladium was satu- 
rated, it was taken out of the liquid and dried quickly— dried 
between folds of blotting paper; in a few moments its temperature 
rose to at least 200 deg. Cent. If, after withdrawal from the 
liquid and quickly drying, such a piece of palladium be wrapped 
up tightly without loss of time in gun cotton, the latter explodes 
after the lapse of from three to five seconds. Though before its 





first saturation with hydrogen the plate of palladium could | 


scarcely be bent with the fingers, it was noticed that after it 
had undergone a heating it was distorted in a remarkable manner. 
As Bittger had previously found that pure absolute ether pos- | 


sesses the property of expelling from palladium in a short time 


the hydrogen it had previously absorbed, he thought to find in this 
reaction a ready means of estimating the amount of gas occluded 
volumetrically, Further experiments, however, showed that 
though by the first immersion of the charged metal in the ether 
a violent evolution of gas took place, it gradually became weaker 
and weaker, and, finally, the gas collected before long vanished ; 
in short, was absorbed ia the ether itself. Whether by the taking | 
up of active hydrogen the molecular constitution of the ether | 
undergoes a change, and a new compound is formed, has as yet | 
not been examined. The author found that the escaping = ga } 
reduced sesquisulphate of iron to proto-salt. He observed, more- 

over, that electrically-deposiied antimony (Gore’s explosive anti- 

mony) occludes hydrogen, though to a less degree than palladium, 





A | 
meeting of the society will be held in the first-named city about | 





has been attri- j 


| MISCELLANEA. 


! 
THE Presidentship of the British Association for 1870 is to be 
offered to Professor Huxley. 





Professor Varley’ prin- 
Ireland and America. 
THE number of meters tested during the past year by the Board of 
Works is 55,578, and the fees received for the same have amounted 
to £1862 19s. 


Mr. T. 
pointed 
at a 8a 

WE understand that Lord Stanley has consented to distribute 
the prize s to the students of the Birkenhead Government School 
rs and Art, at a meeting to be held about the end of 


| _ Iris understood that a light cable, on 
ciple, is contemplated to be laid between 
| 
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LASLETT, timber inspector at Woolwich, has been ap- 
1 timber insp ctor atall the Government dockyards, 





seneral 


ary of £600, being an advance of £200 per annum. 
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ocience 
| October, 
| AN order has been received at Chatham dockyard directing the 
| construction of a target of unusual strength, to be used at Shoe- 
ess in the trials which are about being carried out with 


| buryn 
various descriptions of artillery, for the purpose of ascertaining 
1e effects of vertical firin 














THE Jr i¢ ! Trades Review says that so m ny of the coal 

| Ow! s of South Yorkshire have «¢ xkpressed then selves aiverse to 

| the principle « rvitration that eting which the Mayor had 

intended to convene, at which the Earl of Lichtield and Mr. Rupert 
Kettle would tal wt, is not likely now to be called 

Ir is rumoured that the de partment over whicl Layard pre- 

sides does not look with an approving eye on th i** post” 

| on which the statue of Nelson stands in T square, and that 

i mprobable the erection, lions, f und all, will be re- 

t no distant peri xl to Greenwich, or some other nautical 


. Ba 


38 has patented an invention for drawing off the 


Mr, I 
| este gases from blast furnaces, passing the same over ignited 


charcoal or coke, and blowing the mixed or altered gases into the 


y ito th 
the air of the blast It is 


| furnace again in conjunction with 
! with air a hig) 


} asserted that by thus mixing the waste gas 
temperature is obtained. 

THE Workshops Act is not yet in force either in Birmingh 
in the surrounding townships. Need for its enforce: 
tainly in one case in Willenhall,was made known in the 








court there last Monday, when it was shown tiat a 
employed his apprentices from five in the in t 
, and sometimes throughout the whol e 





rial du Havre says :—** A gunboat lately constructed at 
St. Denis by the Emperor's orders, having been ar with a 
cannon of twenty-four centimetres (9}in.) calibre, has just gone 
through a series of experiments between this port and Honfleur. 
The vessel supported easily a discharge which carried a ball of 


ved here 














288 lb. weight a distance of 8000 kilometres (five miles.) Her 
draught is only 3ft. in.” 

ON Monday the annual meeting of the Mersey Steel and Iron 
Works Company was held at Liverpool, Mr. G. H. Horsfall in the 


The report stated that the year’s working showed a con- 


chair. I 
was 


siderable improvement on that of last year, although there 
still a loss of £2657, of which, however, only a very small balance 
could be set against the actual working of the year. After con- 
siderable discussion the report was adopted with only three dis- 
sentients. 

TxH® directors of the Metropolitan Railway Company have re- 
solved t» recommend to the proprietors the following dividends 
for the half-year en ling the 50th June last :—At the rate of 5 per 
cent. per annum on the preference stock ; 6 per cent. per annum 
on the preferred ordinary stock ; 2 per cent. per annum on the 
deferred ordinary stock ; 4 per cent. per annum on the ordir 
stock ; and 4 per cent. per annum on the extension stoc k, carrying 
forward a balance of £2823 to the credit of the current half-year 

Messrs. PIcKERING’s successful execution of the Athens 
Pireus Railway has given a slight start to enterprise in th 
country, buta series of lawsuits about the concessions, are now going 
on which is discouraging. There is a bill for the Corinth Ship 
Canal to be laid before the chambers ; and as M, Lesseps seriously 
contemplates this undertak y find Greece ultimately 
yielding some employment. ‘ians, who are pushing every- 
where in the East, are ca for the the 
Corinth Canal. 

THE tender of 
the works on the 
Mansion-house betwe 
and the Mansion-house 















concession of 


Messrs. John Mowlem and Company, to execute 
portion of the new street from Blackfriars to t! 
en the western extremity of New Earl-street 


, for the sum of £19,750, has been accepted 


ie 





by the Board of Works. A commencement has been made 
with the sewer (4ft. by 2ft. Sin.) and subway (7ft. Gin. by 
12ft.). The length of the former will be 1354ft., and of the latter 
| 1253ft. The width of the carriage-way will be 46ft., and of the 


on either side 12ft., thus making the total width of road 


A TWIN-SCREW steam yacht was launched on the 14th for Lord 


and launch builders, of Poplar. She has been built specially for 
river navigation, having a speed of ten miles an hour, with a 
draught of water of oniy 2ft. Gin. She is 40ft. long, havi g 
engines of 7-horse power, is provided with a light cabin forwara, 
giving sleeping accommodation for four per She has been fitted 
out expressly for excursions on continental rivers, and was _trans- 
ported last week in her complete state to Holland on the deck of 
Her first trip is, we believe, up the Khine and down 


ons, 


a steamer. 
the Danube. 

Tue East Worcestershire district is being agitated by promine nt 
representatives of the Miners’ Union, with a view to combined 
action in favour of eight hours’ time and higher wages, and a 
**conference” is to be held on an early day at Dudley; but 
further than unsettling the minds of the men, it is not likely that 
anything will come of the movement. Alike in Warwickshire and 
in East Worcestershire and Staffordshire, events have come to 
light, which, though not of sufficient magnitude to require detail 
here, yet demonstrate a looseness of discipline in the mines that 
call for the interposition of the Government mines’ inspectors, who 
have jurisdiction in the localities affected. 

THE subject of ventilation of sewers has been referred by the 
Board of Works to a special committee for consideration, espe- 
cially with a view to advising as to the desirability of offering a 
premium for the best practical plan by which the escape of inju- 
rious gases from the sewers shall be prevented, and at the same 
time the safety of those who work inthem be preserved. For the 
information of the committee numerous details of the board's 
sewers have been obtained ; and a report embodying these, and 
giving the details and cost of the several experiments instituted, 
has been prepared, and awaits the consideration of the committee 

Tue traffic receipts for the week ending August 8th amounted, 
on 13,518 miles, to £884,318, and for the corresponding week, 1868, 
on 13,346 miles, to £839,938, showing an increase of 172 miles, and 
of £44,380. The gross receipts on fourteen of the principal 
ways in the United Kingdom amounted for the week, on ‘ 
miles; to £734,882, and for the corresponding week of last year, on 
9690 miles, to £701,375, showing an increase of 141 miles, and of 
£33,507. The increase on the Caledonian amounted to £1060 ; on 
the Great Eastern to £2467 ; on the Great Northern to £1088; on 
the Great Southern and Western to £1234 ; on the Great Western 
to £3478; on the Lancashire and Yorkshire to £703; on the 
London and South-Western to £1234; on the Manchester, Sheffield, 
and Lincolnshire to £1349; on the Midland to £7819; on the 
North British to £1112; on the North-Eastern to £4933; and on 
the South-Eastern to £550; total, £33,790; but from this must be 
deducted £283, the decrease on the London, Brighton, and South 
Coast, leaving the increase as above, £33,507. 
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DOUBLE-CYLINDER STEAM FIRE-ENGINE, ADMIRALTY PATTERN, FOR VALPARAISO. 


MERRYWEATHER ‘AND SONS, ENGINEERS. 
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THE above is an illustration of one’of "Messrs. Merryweather and 
Sons’ largest size double-cylinder steam fire-engines, built for the 
No. 3 Fire Company in Valparaiso. A little more than two years 
since Nos. 1 and 2 Companies in the same town purchased of the above 
tirm two of their small size single-cylinder engines ; and, owing to 
their simplicity of construction and facility of management, the 
No. 3 Company has been induced to purchase the above engine. 
Its construction is very similar tothat which Messrs. Merryweather 
exhibited at the Paris Exhibition, 1867, the only material devia- 
tions being that the engine is not provided with driving seat and 
seats for the firemen; engines in this town, as in most of the 
South American cities, being arranged so as to be drawn by hand ; 
and for this purpose there isa drag-handle, with drag ropes, which 
are connected to the front axle. The only hose carried upon the 
engine is the suction hose ; the delivery hose, of which there is 
between 3500ft. and 4000ft. being coiled upon separate hose reels. 

The diameter of each steam cylinder is 83in., whilst that of the 
pumps is 6}in. ; stroke; 24in. of both steam and water pistons. 
The engine was thoroughly tried at the wharf approximate to 
Messrs. Merryweather’s works, in the presence of several eminent 
engineers, and the results were most satisfactory, In eight and 
a-half minutes from the time of lighting the fire steam was raised 
from cold water to a working pressure ; and the distance to which 
the water was projected through the largest discharging nozzle 
was 250ft. Two, four, and six jets were thrown simultaneously ; 
but there is provision, should such be required, by means of divid- 
ing breechings, to throw as many as twelve jets at one time. The 
quantity of water that an engine of this class is capable of dis- 
charging is 1100 gallons per minute. 

The principle upon which Messrs. Merryweather and Sons con- 
struct their engines has been so frequently noticed in these columns 
that there is no need for recapitulation ; suffice it to say. that they 
still maintain their original designs throughout, viz., that of the 
horizontal steam cylinders and pumps, with the power transmitted 
direct without the intermediate assistance of cranks, eccentrics, 
and fly-wheels. The boiler originally brought out by this firm, 
and now popularly known as the “‘ Field” boiler, is also applied to 
the Cachapoal, as also to all the steam fire-engines made by them, 
and we are glad to quote from the report of the following eminent 
engineering firms: Messrs. Sir Wm. Armstrong and Co., R. and 
W. Hawthorn, Thompson and Boyd, R. Stephenson and Co., made 
from their personal observations at the recent competition of 
steam fire-engines at Newcastle-on-Tyne, wherein Messrs. Merry- 
weather gained the competition award :—‘‘This boiler is well 
adapted for this purpose, is easily repaired, safe in construction, 
and efficient in working.” 

Steam fire-engines of similar construction to the above have 
lately been supplied, amongst other towns in South America, to 
Santiago, Rio de Janeiro, Buenos Ayres, &c. ; to the Royal Prus- 
sian Ministry of Marine at Dantzic and Keil for the protection of 
the dockyards. They are also becoming very generally used in 
India. We may mention the Madras Railway Company, who have 
four; the Singapore municipality, two ; and the Oude and Rohil- 
cund Railway Company also two. The large steam fire-engine 
supplied to Valparaiso is very handsomely finished, the boiler 


MESSRS. 
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being lagged with burnished brass, upon each side of which is a 


chased silver star and the name ot engine, ‘‘Cachapoal.” The 
air-vessel is surmounted by an elegant lamp and powerfully toned 
bell to give alarm. Its total cost, including the large quantity of 
hose and various implements and fittings, was £1750. 











THE CARTRIDGES FOR COLT’S BREECH-LOAD- 
ING PISTOL. 


In our number for July 16 we gave an illustration of the new 


"Waar 





We now engrave the apparatus employed in 
re-charging the old cartridge cases or filling new ones. We will 
assume that we have to re-cap and load an old case. The 
first thing we have to do is to remove the cylinder from the pistol 
and screw the plug A into the end of the rammer. We then re- 
place the barrel on the frame of the pistol, but omitting the 


Company’s pistols. 





system of breech-loading in connection with the Colt Fire-arms | 
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cylinder, instead of which we insert the part B in such a manner 
| that its hase will be where the rear of the cylinder was. 

Having removed the exploded cap from the shell with the small 
end of the pouch C (which should be done as soon as possible 
after the cartridge is fired, that corrosion may not cause it to 
stick), we fit the shell over the stud a, place over the top of the 

| shell the cap guide a! and drop a new cap into the hole in the 
cap guide a'. Then the stud a is brought under the rammer and 
| the cap pushed into its place with the plug A, worked by the 
rammer. 
The plug A is next to be removed from the hammer. We then 
| drop the capped shell into the tube }, fill it with powder, and 
place a lubricating wad above the powder. Then the ball-guide 
| 6! is placed on and the bullet inserted, after which 6' is brought 
under the rammer and the bullet pushed into its place. Should 
| the case stick in ) or b' it may be loosened with the large end of 
the punch ec. 








THE MARTINI OPPONENTS.—We are glad to observe, from Captain 
Vivian’s answer to Mr. Muntz, that the Governmentare going to stand 
firm in the matter of the Martini-Henry rifle, and that they have 
no intention of swerving from their original proposition, viz., to 
give the arm a fair and extended trial before entertaining the ques- 
tion of trying any other weapon. We trust that this will be done. 

| It is well known that great efforts have been made and are making 
to weaken the confidence of the War Office authorities in the new 
arm. All sorts of objections have been urged against the weapon, 
| the most of which, it is possible to say confidently, have no exis- 
tence, while the others, if they do exist, will be brought to light by 
| the proposed trial of the arm in the hands of the troops. To this 
| class belongs the vague objection brought forward by Mr. Muntz, 
that ‘‘ competent judges entertain grave doubts as to the durability 
| of the mechanism.” Who are the competent judges? Are they 
also disinterested judges? Is Mr. Muntz quite sure that they are 
not rather advocates? Upon what grounds do their ‘‘ grave doubts” 
rest? And why, if they have these doubts, do they object to see 
them solved by a fair trial? These are the sort of inquiries which 
| Mr. Muntz’s question suggests. In truth, members of Parliament 
would do well to be more careful how they make themselves the 
| mouthpieces of disappointed inventors, and expose themselves to 
| the very proper snub administered on this occasion by Captain 
| Vivian, when he observed quietly that those whose duty it was to 
| test the arm were not aware of any defects in the mechanism, nor 
| did they see any reason to doubt its durability. It should be 
clearly understood that the Martini-Henry rifle has not yet been 
adopted as the service arm. It has merely been ‘selected, on the 
recommendation of the committee, for further, fuller, final trial, 
and this recommendation has received additional weight from the 
performance of the rifle at the Wimbledon meeting. If 
there is a likelihood of the weapon acquitting itself as well 
when it is placed experimentally in the hands of the troops as it 
has hitherto uniformly done in the trials which have been made of 
it, it is not difficult to understand why the supporters of rival rifles 
should endeavour to throw every obstacle in the way of such 
further trial taking place.x—Army and Navy Gazette. 
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TRIPLE GEAR 


TRAVELLING CRANE 


MESSRS. JOHN McDOWALL AND SONS, ENGINEERS, WALKINSHAW FOUNDRY, JOHNSTONE, NEAR GLASGOW. 
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THIS traveilcr is triple gear, and can be wrought either triple, 
double, or single, as required. It is worked by hand, and is so 







arranged that all the movements are under control of the atten- | 


dants while at the crab, irrespective of its position on the traveller. 
Three views are shown, the plan and section being to double the 
scale of side elevation. The top and bottom flanges are each 12in. 
wide by lin. thick, united to the web of girder with angle irons, 
each 34in. by 34in. by ,4in. The web is further stiffened every 
43ft. with T iron on each side, riveted through, and also to flanges, 
as will be seen in the section. The span of girders is 45ft., depth 
in centre for 21ft., 45in., tapering to 24in. at ends; they were 
tested by hydraulic pressure to 80 tons, giving a deflection of 7,in. 
The peculiar form of the crab is due to the small amount of head 
room between top of longitudinal rails and under side of roof tie 
beams. The following are the dimensions of principal parts of 


| 
| 


| 


crab :—Barrel, 15in. diameter, 3ft. long ; spur-wheel on barrel, 4ft. | 


10in. diameter, 5in. broad, 2in. pitch, capped on one side ; pinion, 


6in. diameter, 3}in. broad, l}in. pitch ; pinion, 7}in. diameter, | 


capped on one side; third spur-wheel, 2ft. Gin. diameter, ‘in. 
broad, lin. pitch ; pinion, 64in. diameter; barrel axle, 4in. 
diameter ; cross bar for end of chain, 7in. by 4in. at centre. 


The transverse and longitudinal movements of crab and traveller | 


are given by the second pair of handles shown on plan and section. 
As the clutch is shown in the illustration, the movement would 
be to traverse the crab on the girders ; by shifting the clutch in 
gear with the mitre wheels the crab would stand still, and the 
movement would be to work the traveller longitudinally. The 
bearing wheels, both for crab and traveller, are 24in. diameter ; 


the rails are of © section, and those for the crab are riveted | 


every 12in. through upper ftanges, and also through the angle 
irons underneath. The platforms for attendants are supported on 
stiff cast iron brackets bolted to side of girders, covered with 2in. 
planks, and having malleable iron stanchions and hand rails. 
The ends of the girders are inserted and securely fixed into pockets 
in heavy cast iron carriages that contain also each a pair of bear- 
ing wheels, and the gearing at the end of the long shaft for working 
the traveller. 





GREGORY’S PATENT SLEEPER. 


In the annexed engraving we illustrate a system of sleeper 
patented by Mr. T. Gregory. The —. "7 feature of these sleepers 
is that the rail is fastened in them by means of wood wedges 
driven between the rail and the upper part of the sleepers—thus 
the bottom table of the rail bears upon timber only. By this 
means it is claimed that a compensatory elasticity is obtained. 
There can be no doubt that the interposition of a yielding material 
for rail support will lead to the reduction of jar, and consequent 
diminution of the wear and tear of rolling stock, by absorbing 
the vibration. The want of such elasticity has always told against 
iron permanent way. All the parts are alike and interchangeable, 
and are put together by the ements the wood wedges can be 
made in the countries where the sleepers are used. The corrugated 
flat form of the under side of the sleeper gives facility for packing 
the ballast. Economy is attainable by the very rapid rate at which 
this system can be laid, and no derangement of the traffic is 
occasioned when repairs of the line are being effected. Tie bars 
may be attached either to every sleeper, or intermediately, and 
any form of rail may be used. The wood wedges are prevented 
from backing out by serrated ridges, and by the cotter used to 
fasten the tie bar. The ballast protects them from the heat of the 


" " P - 18,825 pieces ile. 
8fin. diameter, capped also on one side; second spur-wheel, 3ft. | ree 
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sun ; stability is obtained because the bottom of the rail is only ; driven tightly up from the outside, which securely fastens all 
34in. from the bottom of sleeper. The weight of each sleeper is | the parts in a similar manner as a faggot of sticks, each part giving 
801b., with a surface of more than 24 square feet, their dimensions | mutual support. To turna rail upside down, or end for end, it is 
being 26in. by 15in., the wedges are 20in. wide, and 3in. thick, and | merely requisite to drive out the wedges, remove the dogs side- 
cut to the angle of 1 in 20, With five of these sleepers to a 21ft. | ways from within the recesses in the side ribs, and the rail can be 
rail, it will be supported by 10ft. of bearing, leaving 11ft. wn- | lifted out of the half jaws. It will be observed that these sleepers 
supported between the sleepers. The tie bar and cotters weigh | can be packed with the ballast with the same facility as the wood 
201b., tie bar 3in. by Zin., the two § square dogs 1lb. each. From sleeper. It was found in practice that these sleepers were laid 
this data the cost per mile is thus calculated by Mr. Gregory :— with much greater rapidity than the wood sleeper road, and they 
C ile of ne . have been submitted to a very heavy and severe test. 
‘ost per Mile of Cushion Sleeper. | 





Tons cwt. Rate. Total. | 
or . < « > - 2 OF 9 . 
sss Se oe 20 Ib. rs <i © | New Mining MACHINERY. —Messrs. Harvey and Company, of 
Me oe ie a a SE eel ” a4 Hayle, have just completed, and are shipping at their works, a set 
5020 dogs @ x §, 1lb. ditto .. 2 5.. .. 412 ,, 7 0 0 of thirty-six head stamps with a 24in, rotary engine, which have 
10,040 wedges, 1u” x 5" x 3” each 872 cubic ft. 1}d. each 73 4 2. been specially designed and manufactured for some gold mines in 


South America. The stamps, which are to be employed in crushing 
| gold quartz, are of a somewhat peculiar construction ; all the 

framework is of wrought iron, and as light asis compatible with 
the required strength. The stamp heads are arranged in six 
coffers of six heads each, and in addition to the vertical motion 
| which the heads receive from the cams which drive them, a cir- 
thick. The ram was allowed to fall lft. further at each time, | cular or whirling motion isalso communicated to each around its 


and the experiment was continued up to 9ft., when a small portion axis by the following ingenious means. The stamp head hasa 
round spindle guided in the ordi- 


nary way, and is provided with a 
collar in the place of the ordinary 
tappet ; the cam revolves at the 

side of the spindle, and coming in 
| contact with the collar lifts the 
head, but in doing so—the head 
being free to revolve—is carried 
around on its axis as it is lifted. 
It will readily be seen that the 
radius of the cam, or rather of that 
part of the cam in contact with 
the collar, increases up to the point 
of release or falling of the head ; 
the result is-that the circular motion is increased in speed 
as the head rises, and when it begins to fall it has acquired a con- 
siderable whirling motion, so that the quartz is not only submitted 


18,825 Cost per mile 542 17 6 

The following tests have been made at the Phoenix Ironworks» 
Glasgow, of the ey = 4 system. Patent sleeper tested with a 
ram weighing 3cwt. 3qr. 18lb. No. 1 sleeper weighed 79 Ib.; 
it was laid upon a bed of sand over a square platform of wood 2ft. 


LONCITUDINAL ELEVATION 





END ELEVATION 


of the jaw and a part of the bottom plate broke off, having received 
nine blows from the ram. 
EXPERIMENT. 





Weight of ram. Fall. Blows. | toastamping butalsotoa grinding motion, which must much increase 

No. 2 sleeper weighed 77 Ib. 8 ewt. 3 qrs. 18 Ib. 1lft. 21 theeffectiveness of the hi The inery will first be taken 
No. 3 sleeper weighed 80 Ib. do. do. do. lift. 21 | to Monte Video, thence inland for about 300 miles. For trans- 
No. 4 sleeper weighed 80 Ib. do. do. do. lift. 21 porting the machinery over the rugged country through which it 
REMARES. will travel, Messrs. Harvey and Company have constructed 


transporting carriages with wheels of wrought iron l4ft. in 
Hentton: Fs wheel is 10in. wide, and weighs l5cwt. Twenty- 
five Cornish miners and several fitters, under Mr. Banchart, will 
go out with the machinery, forming quite a little colony, having a 
surgeon with them]; and we have no doubt that their intelligence 
and endurance will prove equal to the task, for when a Cornishman, 
in hisown vernacular, ‘‘ doo say he will doo a ry he will doo 
it he will doo.” The machinery has been tested in the presence of 
several engineers, and has proved very successful. 

THE task of constructing the great dockyard extension works at 
St. Mary’s Island makes good progress under the hands of the 
large force of men in the service of the contractor, Mr. Gabrielli, 
the workmen in the Government service, and the convicts from St. 
Mary’s prison—the latter numbering about 1000. The whole of 
the docks, basins, &c., now in hand are in course of speedy forma- 
tion, pony be om many montbs have elapsed it is expected that one 
will be completely finished. 


The fall of ram commenced at 6in., with an increasing fall of 
Gin. ata time, until the height of fall was 11ft., that being the full 
range of the machine ; the sleeper continued quite sound, the rail 
was indented about fin. into the wooden cushion. Nos. 3 and 4 
bore the same test without injury. The rail used in these tests 
was the Delhi rail of 60lb. per yard. Three pot sleepers experi- 
mented upon at the same time as Gregory’s broke at 4ft., the 
height of progressive falls of the same ram was lft., 2ft., 2ft. 3in., 
2ft. Gin., 2ft. 9in., 3ft. 3in., 3ft. Gin., 3ft. 9in., and 4ft. Other 
systems of iron sleepers have broken at a ft. fall. 

The system adopted in laying down a portion of these sleepers 
upon the London and South-Western Railway consisted in 
siete them in two parallel lines 2ft. 4in. apart, then inserting 
the tie bars and the cotters which gave the exact gauge of line. 
The rails were then put into the half jaws in the usual way. 
The wrought iron hooked dogs were then inserted within the 
recesses, the rail prized up by levers, and the wood wedges orcushions 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE CAUSE OF “SLIP” IN THE PROPULSION OF VESSELS, 

Srr,—Permit me to lay before your readers the following account 
of a few experiments in propulsion tliat seem td me to prove’ con- 
clusively that “slip ” is not, as is generally supposed, the inevitable 
concomitant of water navigation. 

In April, 1867, I became interested in a new invention for pro- 
pelling vessels, the novelty of which consisted in constructing and 
arranging a paddle of quadrantal shape, enclosed on all sides, 
fitting the same vertically in a convex chamber at the stern of a 
boat, having its face exposed to, and impinging on, the water; and 
instead of revolving the same it was simply oscillated, propelling 
the boat on one stroke, and coming back in the convex chamber 
without producing any backwater; and as its stroke consited of | 
the are described by about ,4th of a circle, and it never came out 
of water, it was obvious liftwater was done away with. | 

A canal boat, 90ft. long and 10ft. beam, was fitted up for the | 
purpose of testing the value of the invention, with a boiler of 
about 10-horse capacity, and an engine having 10in. diameter and 
24in. stroke, the dimensions of the quadrantal paddle being 3ft. 
breadth of face and Gft. from centre of axis to circumference —the 
boat in all the experiments described drawing 18in. of water. When 
the paddle was at right angles, or half stroke, the bottom of the 
circumference of paddle was 8in. from the bottom of the boat; 
consequently, the immersion of paddle was 10in. The engine was | 
set vertically » paddle in motion by acting on a crank | 
attached to this crank in the first experiment being 
4ft. in length, lin idle—press on the engine in 
all experiments being 60 Ib. j 

st experiment.— Area of immersed cross section, 15 square feet; 
area of immersed paddle, equal 24 square feet; lever: ’ 
consequently, resistance at paddle was virtually as 5 
1 - ¢€ 
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50; result, GO per c¢ 

2nd experiment.--L ft.; stroke of same engine 
reduced to 12in. by len; ig the piston; area of cross section, 
15 square feet; area of immersed paddles, 24; leve used, 4, or 
as 3 to 1; consequently, resistance in this case is 2) x 3=7} 
steam, 60 1b.; engine, 10 x 12; strokes per minute, 40; 
per cent. slip. 
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3rd experiment.— Length of crank, 7}in., and a new engine used 
having 1Zin. cylinder and 4in. stroke; area of crus: ion, 15 
square feet; area at paddles, 25; leverage used a to 74; 





consequently, resistance t paddles in this case was equal to 


” 

2) x — 24 square feet; steam, 601b.; engine, 12 x 4; strokes 
7} 

per minute, 54; result, no slip whatever. } 

Upon critical and mathematical examination of the foregoing 
experiments, which can be vouched for, two important facts seem 
to present themselves:—(1) That the slip of a boat is greatest 
when there is the greatest disproportion between the resistances of 
the cross section and that of the immersed area of paddles (in- 
cluding, in calculating the latter, the virtual multiplication of 
resistance by leverage), and that when the sum of resistance at the 
paddles exceeds that of the cross section there is no slip whatever. 
(2) That not only is “‘slip” reducible by observing proper propor- 
tions of resistances, but the measure of horse-power of steam con- | 
sumed is actually less in the third experiment, where most 
propulsion is obtained, than it is in the first experiment, when the 
greatest “‘ slip” is observed. 

Should any of your readers think that there must be some error 
in stating the different data of the experiments, permit me to 
suggest to them the possibility of testing for themselves the prin- 
ciples involved in this way :—Find the immersed area of cross 
section of several vessels, and also the area of the actual paddles 
doing service, multiplied ly the leverage used, and I think they 

slip” hold good; at least, I have tested it 


will tind the rule as to “ 
personally on over fifty ditierent boats, and found it applied in all 
cases with sufficient uniformity to admit of no question. 

As relates to ordinary paddle-wheel steamers, I am aware that 
although the “ slip” would be reduced by shortening the length of 
the crank that turns the paddle-shaft, yet there would be no actual 
saving of horse-power; but it must be borne in mind the experi- 
ments described were made with an oscillating, and not a rotating 
paddle. What [ contend is, that what I have said as to *‘ slip” 
per se, will stand any test by the phenomena of paddle or screw, 
and that if applied to a feathering paddle or a non-rotating 
propeller, an actual economy of power will be found in increasing 
the resistance of water at the paddle by means of shortening the 
crank, ani, of course, the corresponding stroke of engine also. 








| Let x represent this last digit. 


to me as “household words,” but that my project differs 
essentially and entirely from all previous proposals, in this 
remarkable respect, that while-they were planned with a view to 
a common road, or mixed land and water, communication, my 
suggestion was and is to establish a direct, uninterrupted railroad 
from London to Calecatta, by whish we may travel to and from 
India in about a week, and such an idea certainly could not have 
been even incidentally entertained in 1802 or thereabouts. 

You very judiciously suggested that instead of engineer 
writing so much on the subject, the great work should be under- 
taken without delay. To this I answer that I have been instru- 
mental in getting many portions of the Europeo-Oriental land line 
conceded and executed, besides having constructed parts of it 
myself, notably several miles of the alternative temporary line to 
the East, through Savoy and Italy. I am constrained to remark, 
however, that as financial considerations must enter largely into 
the question, I deemed it desirable, besides projecting the 
technical arrangements for an Anglo-Indian railroad (of which the 
submarine way across the Straits, and the bridge over the Bos- 
phorus were proposed by me as part and parcel of my original plan) 
to prepare a special financial combination by which it could be 
practically carried into effect; but as you intimate that such 
matters are foreign to the scope of your publication, I refrain from 
entering into further particulars here, inthe hope that you will 
see no objection to putting these remarks of mine in print, and 
thus give me at least an opportunity of vindicating my views on 
the main part of the subject. 

WILLIAM HENRY VILLIERS SANKEY. 

London, August 9th, 1869, 





——_—_——_ 


ARITHMETICAL PROOF, | 

Srr,—Some time since you published a mode of proving simple 
arithmetical multiplication, which turned out to be a method 
analogous to the casting out nines. As some interest was evinced 
by what then appeared, [ send for the benefit of your mathe- 
matical readers, another curious proof, though, as you remarked 
at the time in words to this effect, ‘‘adding certain numbers 
together, which were equal to others summed up, did not con- 
stitute an absolute identity, as two numbers may be equal though 
their component parts were transposed.” Bearing this in mind, 
the peculiar properties of numbers I am about to explain must 
only be taken for what they are worth. 

Add the even digits of the multiplicand together, beginning on 
the left hand; add, likewise, the odd together, placing a plus and 
minus sign before the respective quantities; subtract one from the 
other, and place it on the same horizontal line with its proper sign 
annexed. If this number consists of two or more figures, reduce 
it by adding together the even and odd digits, as before (care 
being taken about the signs, as the number may be negative, and 
then the even become minus, and odd plus quantities). Having 
thus reduced the multiplicand to a single digit, proceed in the 
same manner with the multiplier. The two results thus obtained 
multiply together, and reduce to one digit if required, as above. 
Proceed, as before, with the pro- 
Then 








duct, and reduce it to a digit, and let y represent it. 
z2=y,or, +2 zy = 11. 

In the latter case the two digits, though numerically equal to 11, 

will have different signs —hence the ambiguity. 

The following examples are worked out in full; in actual practice 
there would be found no trouble in working out the result mentally. 
The first three examples illustrate the equation x=y, and the remain- 
ing the equation + z Fy= ll 





543 = 8—4= 4 
mos $e +i a+ 4. 
‘16 = +11—7= +4 
681 = + 9— 1 = — 2 )_ an. 
3saA=+ 7— 2 “eng ** 
2219724 = +14—13 = + J 
4=>+ 4-~-4=0 6 
4=+ 4—4=0 57" 
1936 = +15—4= +11 = 0. 
a Lo4+W=+5 \. 11. 
T056 +6—12=>—6 
19% = + 6 —13 = —71_, ‘ 
12 =f 3— Bah pat HA=+A_ yy 
763490 = +10—19 = — 9 j 
61685027 = + 16 —19 = —3 )_ 
61685027 = + 16 — 19 = --3 b= +9 Lay 
3805042555990729 = + 52 — 21 = + 31 = — 2 








The object of this letter is not to introduce or describe an inven- 
tion, for it was faulty in many respects; but simply to lay before | 
your readers some astonishing facts in propulsion, hoping that even | 
if they do not agree with the deductions made, the facts them- | 
selves may be of some service in enabling them to come to other, and | 
perhaps more correct conclusions as to the laws that govern the 
propulsion of steam vessels, for I believe it is generally con- 
ceded that we have yet much to learn in the science of steam 
navigation. F. R. PIKE. 
»w York City, July 18th, 1869. 











THE PROPOSED CHANNEL CROSSING. 

Sir,—I have been much gratified by a steady and calm reading 
of Captain Tyler’s pamphlet on the above important subject, 
addressed to the Board of Trade, and it is to be sincerely hoped 
that the suggestive ‘‘ International Commission” will be pro- 
mulgated, and that such committee of ‘‘ independent and unpre- 
judiced practical investigators ” will finally decide on the very 
best plan, come from whom it may, and at whatever time. As to 
Mr. Sankey’s notions, no one but himself, it appears, is to be 
allowed to think or foster an idea upon a subject, if he has thought 
or proposed to act upon an idea of his own on the same subject, 
and all the world and myself are supposed by him to know what- 
ever he has said or thought upon it. I read with much regret, 
and some degree of annoyance, his intemperate epistle of June 6th, 
published in Tor ENGINEER of June 18th, in which he attacks me 
and accuses me of irnitating his plans and projects, and this after 
my assurances that I had never, directly nor indirectly, heard of 
him or his works or ideas on ‘‘Channel Crossing,” or “‘ Route to 
India,” on both of which subjects I had formed my own ideas and 
collected my own data. V. AUSTIN. 

8, Culmore-terrace, Carlton-road, Old Kent-road, 

August Ist, 1869, 

S1r,—I see this week, in a notice to correspondents, you mention 
the fact of having 1eceived a letter from me ; but you stated that 
you decline to publish it because it treats of financial matters. 

Allow me space then, I request, for this letter, so that I may 
answer the question you addressed to me among some remarks 
you appended to my former communication on the 31st ult. 
1, Because itis only right that I should reply to your query. 
2. Because the public in general, and your readers in particular, 
are naturally interested in the great question of international 
communication, the history of which you have given so good an 
account. 3. Because it is but just to afford a fair hearing to me, 





?. 
who, not wishing others to infringe upon the originality of my 
project, cannot, nevertheless, let it be supposed that I never 
thought of claiming credit for suggestions which had been made 
before my time. 

Peimit me to say that having been long engaged, professionally, 
in France, and having availed myself of the occasion to put for- 
ward my plans in many of the most important French journals, I 
have often had the names you allude to brought up, or referred | 
to, and that having carefully studied the whole history of a trans- | 
continental intercommunication, those names, besides many | 





others, such as that of General Chesney, &c. &c., are as familiar | endowments than of the infirmities of his temper; and so, in this! of 601b. pressure 


The above system has a slight advantage over the casting out 
nines, as the digits would have to be peculiarly placed for the 
results to come out the same. But the two methods used together 
would constitute a proof for all practical purposes. 

Several results will be seen by any one that adopts this proof, 
and, amongst others, I may mention that it is about five to one 
that the form of « = y be taken, and 11 can only be made up of 

£24 -etE 7 4e7, TEE 

Greenwich, 1869. E. A. C. 

STEAM GAUGES, 

Sir,—I have seen your article on pressure gauges taken from 
results got in Manchester, and also various letters on the 
same subject, and after reading these articles I feel inclined to ask 
where is the superiority of English engineers? Schaffer and Buden- 
berg gauges have been invented twenty years ago, and Bourdon 
more than twelve, and yet these gauges seem to be the universal 
gauges in your country and here; we know of no English gauge 
superior to them. Is the subject not worth the attention of 
engineers in your country? The most of good inventions are well 
paid for, and there is no person but would give double the 
ordinary price for a gauge that would register correctly, and 
continue to do so. 

I hope to see more from your pen on this important subject. 

Verviers, 11th August, 1869, 





THE THAMES ARCHWAY—A RELIC OF TREVITHICK. 

S1r,—Now that the Tower Subway is making good progress, this 
note may be opportune. I have just added, by chance, from 
another portion of my father’s papers, a small bundle to my 
Trevithick MSS. The date of the following letter is sug- 
gestive :—- 

Limehouse, Aug. 14th, 1807. 

Sir,—Agreeable to appointment the bearer calls for the level, &c. ‘The 
wet and wind is too much to use it to-day; but if it is fine to-morrow I 
shall be at work, and if you have un hour to spare I think you would be 
gratified with calling on the spot, as we have lumps, crosscuts, driving, 
«e., all pleasant pastime for us miners to talk over.—I am, Sir, your 
humble servant, Rp. TREVITHICK. 

I believe the level in question is the one which was left in the 
works when Trevithick brought the tunnel to an untimely end. 
Later letters in 1808 and March 9th, 1809, are triumphantly 
headed ‘‘ Thames Archway, Rotherhithe.” 

It was not out of the course to find in this small bundle an 
offensive letter from Trevithick, which drew from my father the 
indignant remonstrance—‘“‘I have only to add that your statement 
being altogether void of foundation, the judgment of yourself and 
the parties you mention as having concurred in pronouncing it 
is unjust. Ido not wish to enter into any disputes, which are at 
all times unpleasant; and, therefore, I shall not take further 
notice of it, than as it increases the measure of ingratitude which 
has been exercised towards your obedient servant, HENRY 
CLARKE.” 





The supporters of Trevithick were more mindful of his great 





instance, it is in due course to find my father’s memorandum— 
**R. Trevithick’s Bail”—the actual case of ‘revithick’s litigation 
and difficulties, and of the « ince of his friends, not that 
Trevithick was at that time destitute of means. In this instance, 
the actions were—‘‘Saml. Harvey and others against Richard 
Trevithick, £611, and upwards ; and Thomas Wilson and others 
against Richard Trevithick, £155 6s, 8d.” HYDE CLARKE, 
August 5th, 1869. —— 





BOILER INSPECTION, 

Sir,—It is very gratifying to me, as no doubt it will be to many 
others to learn from your issue of this week that Government are 
at length about legislating in the matter of steam boiler inspection. 
The awful and continual recurrences of fatal and destructive 
explosions call for more stringent superveilance than is at present 
practised by the great bulk of steam boiler owners or their servants, 
and until we have some etlicient machinery set in motion whereby 
owners of steam boilers will be compelled to have the same both 
efficiently mounted and properly attended to by competent attend- 
ants, we shall still have startling announcements of awful boiler 
explosions and the same oft-repeated verdict of accidental death 
recorded by men who in the majority of cases know nothing what- 
ever of boilers or their requisites, otherwise we should occasionally 
have very different verdicts, and the indirect cause of the accidents 
would be revealed, and the proper remedies or preventives more 
carefully and generally adopted. It is a lamentable fact that a 
great many owners of steam boilers are more than apathetic in re- 
gard to insuring their boilers, or to having them fitted with the 
best safeguards against danger from careless or inexperienced 
attendants. And the time has come when Government should step 
in and see that for the future, where accidents may unfortunately 
occur, that the blame and responsibility shall rest on the right 
persons, Our present steam boiler associations are powerless to 
enforce any additions to the known imperfect tittings of any of the 
boilers under their care, and | have known instances where parties 
have withdrawn their boilers from supervision svoner than attend 
to the suggestions made to them for the safe working of the same ; 
and I have not the least doubt but the officials of the various 
boiler associations can testify to the truth of this assertion. Con- 
sidering, in addition to this, that many boilers are at work under 
no kind of inspection or supervision worthy the name, we can 
soon appreciate the motives that are actuating the movers of the 
present bill. That competent supervision and inspection, with 
proper authority to compel the etticient equipment of all steam 
boilers, is absolutely necessary no one will deny; and if owners and 
users of steam boilers will not avail themselves of the great advan- 
tages of mutual assurance offered them by already existing associa- 
tions, they must be prepared for the intliction of the great expense, 
trouble, and annoyance that would be sure to be entailed upon 
them by Government inspection. As the bill is yet in its infancy, 
it behoves the whole of the owners of steam boilers to bestir them- 
selves and join the existing associations in forming such rules and 
regulations, and otherwise securing in their own hands the proper 
authority to compel the proper attention to fittings, supervision, 
and inspection of the same. Mutual assurance societies can and 
will effect all that is requisite or attainable in the safe working of 
steam boilers much more economically, with much less harshness 
or hardship, and far greater consideration to the owners thereof 
than would be experienced by the substitution of Government 
inspectors. I trust that steam boiler owners may be awakened 
to their real interest in this matter before it is too late. 

Nottingham, August 7th, 1869. A SuBscRIBER FxoM No. 1. 














STRONG BOILERS, 

Srr,—I would ask the English manufacturers in England how it 
is the Russians supersede them in the choice of steam boilers? 
Three times stronger, with same weight of iron, and less transit 
and fixing, requiring less fuel, and no more in price. On my re- 
turn home I will describe these boilers to any manufacturer for 
humanity’s sake, to try if many of the late territic explosions can- 
not be avoided. THos. Dunn, Engineer, of Manchester. 

St. Petersburg, July, 1869, 

—— 
PROTECTING SulPS’ HULLS, 

Srr,—I am desirous of submitting to the public, through the 
medium of your valuable columns, a plan which I propose for the 
sheathing of iron vessels to preserve them from corrosion, and also 
to prevent fouling. It is well known that iron ships, after having 
been some time at sea, become so foul from the growth of weeds, 
barnacles, &c., on their bottoms as to have their sailing or steaming 
powers very materially impaired, and to render necessary the con- 
stant cleaning of their bottoms at nearly every port they stop at. 
The coating of wooden vessels with copper or its alloy is found to 
obviate this tendency in their case; but hitherto in the case of 
iron it has been a desideratum not yet attained, copper being 
inapplicable, as owing to its being electro-negative to the iron, 
that metal is rendered electro-positive, and rapidly destroyed by 
galvanic action ; moreover, the anti-fouling power of the copper 
which resides in its property of being gradually dissolved by the 
sea water, thus causing a slow enfoliation of its surface, and so 
removing every point tor the attachment of the marine growths 
when applied to iron is destroyed, as the copper, being rendered 
electro-negative, ceases to be dissolved, and becomes inert as an 
anti-fouler. I propose, therefore, to cover the bottoms of iron 
vessels with zinc, and, when covered, to amalgamate the surface of 
the zine with mercury. In this case the zinc, being electro-posi- 
tive to the iron, wiil protect the latter from corrosion so long as a 
particle of zinc is left, and the filmof mercury on the surface of 


| the zine will preserve it from destructive local action and waste 


by the sea water, in the same way that local action is prevented by 
its means in the galvanic battery. Thus, while the iron is pro- 
tected, the slow solution of the surface of the zinc assimilates the 
action of copper, and offers no firm points for the weeds, Xc., to 
adhere to. ‘he zinc may be fixed by drilling shallow holes, say 
about one-eighth to one-sixteeuth inch, into the iron plates at the 
required distance, putting in a zine rivet, slightly beaded, head in- 
wards, fastening it by burring the edge of the hole over the head 
of the rivet. ‘Lhis may be done by means of a circular punch, the 
zine plates perforated to match the rivets, placed over, and the 
whole riveted down. The zinc may be amalgamated by wetting it 
with dilute sulphuric acid, and rubbing it with metallic mercury, 
or by washing it over with a solution of nitrate of mercury, 
&c. The quantity of mercury required is very small, one ounce 
being sufficient to cover many square feet. W. MILLER Guy. 
The Glen, Bury St. Edmunds, August 6, 1869. 
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THE FLOW OF GASES. 

Str, —Having just returned from the meetings of the Institution 
of Mechanical Engineers at Newcastle-on-Tyne, I beg to state that 
I do not intend to notice Mr. Baldwin’s letter, and as to his opinion 
of my writings, I assure you I do not care one iota. 

—_—_ LEwIs OLRICK. 

S1rr,—I have with some interest followed the discussion on this 
subject, and will, with your permission, offer a few remarks on it. 

Mr. Olrick bases his calculation on the old and well-known 
formula, which is quite correct for calculating the flow of liquids, 
but not for air or steam. This is evident enough, as steam or air 
expands while tlowing into a less dense atmosphere, but water does 
not. I may here quote Professor Rankine in his ‘Steam and 
other Heat Engines,” page 324, where he gives the proper but 
rather complicated formula for flow of gases deduced from Weis- 
bach’s experiments. He says, “‘ The principle of the flow of liquids 
may be applied without sensible error to gases made to fiow by such 
differences of pressure, as in the case of the draught of chimneys.” 
Now it is well known that such a case treuts with a difference of a 
few ounces only, and certainly not one or more atmospheres. 

Mr. Olrick’s paper on injectors has been dragged into the dis- 
cussion. I find that Mr. Baldwin is right in one of his corrections 


of the calculations contained in the same. The total heat of steam 
is not, as Mr. O. says, 1175 deg., but 1175 deg. 








Ava. 20, 1869. THE ENGINEER. 
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from 32 deg. or 1207 deg. including them; he includes the 32 | the result of educated experience, of long and patient labour Fr 2s. per lr 
when he uses 140 in the same formula as the temperature of the | observation, and of considerable expenditure. Every succes of f f , ver 
water. The error resulting herefrom gives a velocity of 89°8ft. | inventor will be re — to confirm this statement, and illust re oF the weather # : 
instead of 89ft. for the water ents ring the boiler. by his own e xperi ice. velieve most of these ge ntlemen woulk 1 in < ¢ “ me 
Mr. Baldwin, on the other hand, has misunderstood another part | also stre nuously affirm that though, if no patents were granted, | ¢ : t er the 
of Mr. Olrick’s paper, where it is stated that the vacuum on the | the germs of their inventions would have sprung in their minds, | } } 
suction side of the injector is 3 2 Ib. , whereby is evidently me: the prospect of obtaining the protection of a patent was the ince1 é 
that the pressure is 14°7—3°5 = 11‘21b., asstated. Mr. Baldwin has | tive tothe e — liture of their time, and of their own money and 
likewise got himself into a sad difficulty with his ice theory in | that of others, by which their inventions have become of public | ° . oa : ; 
applying it to steam instead of to air. | benefit. 7 . : . I t ‘ 
The reason why the formula for flow of liquids in the case of | In some cases, where a man could use his inve m in | I 1 . l . - Fon the 
injectors after all does not give so wrong results as one might | works, he might be induced to incur the labour, anxiety, t n of 
expect seems to me to be twofold. We may firstly consider the | of creating something new ; but it would scarcely be his interest t ily 
process of injection as a double one, consisting of the suction of | to take all his competitors into his confidence, as your correspon oe, at betore } 
the water and the condensation of the steam with the simultaneous | dent suggests. No, he would try to work in secret. Certainly J tn 9 
injection into a dense liquid. All we know about the case is the | this attempt he would fail. His competitors would bribe 1 dt 
resultant velocity of the hot water ente ring the boil and the | workmen, or even his children, and surround him with a1 
of the process may act as a corrective to the calculations | sphere of treachery and corruption, as wasdone in the « of u 
Secondly, there is not said a nal fod coefficient | happy Crompton. How much better that all t shor uld | be ed |t ! 
ction at the outlet, which may in certain cases reduce the | by a free and full disclosure of his invention, pl: tor | Sees hor eat from ti 
quantity theoretically « aleulated by one third or more, but proba- hims¢ lf on the public records, for the benefit of t! lic and for |; °“ , Longley 
bly very little, with an stor which is shaped favourably in | the guidance or warning of future inventors, as the case may be? | ¢o carry he of Sas whey et 
this respect. Mr. Rankine g _ Then as to the nature of the protection given by a patent. ] ‘a nd } 
steam, which is as follows | espondent appears to think this protection, if ¢ at i reser ny pr 
 Pragraamar ee ae | all, ‘sh be 1 be absolute and unquestionable. This could only rp an oy 
7 v . : (: - (=)” ) | under an arbitenry Government of an antique type night of ;““* : ; 
7-5 fy i Y the put lic to do w it did before the date « te ne¢ I r 
There are s\ veral constants which we can insert at once, t gether be questione: ind this right is the basis of p tion, wii v 
with the factors, for our case, the question of steam of 20]b, | 20 /#¥ can ever alter. : PK eee 
» that of 5lb. The constants for ste I , The arguments use tinventor to Biecearty ' 
4 . wught pro apy I right 
4, y-1= °304, es 9n9 91°4; besides them, books, pictures, mus 
, é bad give nd j l ‘ 
/ 64°4 nperature of steam at 29]b. | en tax « ) 
-< 161 G89", 7 lb., p 1b Inserting Levenbar wf useful ma t 
» We get once published is 
} l f 
und distri ng ast ‘ 
for the 1 of “men of b 
t] ho me vse efforts t ri 
br ht about. <s upon the law the 1! J 
the n protectec in € 
l the possession of all propert 
J i of inventior ‘ ) 
P ) 
v 1 l sput ) 
“ ~t ! t 
t we hav l ! 
, pel are et — , 
for wu sfully opposed i 1e 
v ly f t opinion. Ir , totil 
eat against patent rights in the courts of law, in y 
attributed the emb l } n to the 7 ] 
: ; . ws which this great advocat nto t Hi tl 
the constants above named are different, it (Commons. an arena in which it tted t \ 
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dynamometer held in suspensi ion a weight of 6251b. with a speed | a y his profits a 4 a a rH * ck inst t veratu from 7( to a0 Fah \ 
of strap of 2 250. per minute. a a or - + ng = aa a r = : tr mans . to ! T ~~ itating 
Comparing these tests of the new loom made under varying con- erage 4, Decagpe wagpcerlys 1 ng Bee y pe ty ages grin: dip so 
dilireea. “with: Shee one tack OF ts cd loom ons the beet j my machinery. If I am not to re left be! the age I | lime } voided in order nut ) ECOT 
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in favour of the patent loom. This amount of saving is sufficiently employed by dishonest men to ewindle others out of their property. each pipe ] ng from the top of one to a perf ! 
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course will vary with different looms, but an economical limit to | 2i¢- pris sir An INVENTOR. | b , ; 
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Epwarp K, Dutron, think as you have allowed that statement to be ms ade, I may fairly | >3? ’ OF 4 ; 
Patent Office, 3, Smitly Door, Manchester. claim insertion for the enclosed counter-statement, by which it will espondingly changing; then when 
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capital, in aid of the inventor, on the faith of the protection | 
afforded by the law. There would, in fact, be as much reason in | 
pa ‘an compulsory tariff on the amount of copyright an author 
shoul receive, 0 eo it ¢ ” re > t 
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CENTRIFUGAL PUMP AT KEYHAM DOCKYARD. 


DESIGNED"AND ERECTED BY MESSRS. J. AND 3 RENNIE, ENGINEERS, BLACKFRIARS, LONDON. 
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THE engraving above shows the general arrangement of the 
centrifugal pumping apparatus supplied by Messrs. J. and G. 
Rennie, engineers, Blackfriars, London, to the Admiralty, for 
raising the water level of the South Basin at Keyham Steam Yard, 
Devonport. The object of this pump, one of the largest centrifugal 
pumps hitherto made, is to pump the water from the river Tamar 
into the South Basin, so as to raise the level of the water therein 
and the three docks attached, for the purpose of expeditiously 
docking and undocking ships of heavy draught. The general 
arrangement of the apparatus may be thus described. It consists 
of a cast iron suction pipe, with a large return valve, and a sluice 
to shut off the communication between the river and the pump 
when desired, also to enable the pump to be charged before starting. 
The form of the pump and its surrounding cast iron cistern will 
be seen by the illustration. The pump, which fully describes 
itself, is fixed on a vertical wrought iron shaft, and is driven by a 
bevel wheel fixed upon the shaft, and geared into another bevel 
wheel on a horizontal shaft, with a pipe disconnecting apparatus, 
so as to allow the engine to work free of the pump when desired. 
The pump and its gearing'were supplied by Messrs. J. and G., | 
Rennie, the driving engines being a pair of old marine engines 
adapted for the purpose, and supplied and fixed by the Admiralty. 
It is intended tht the driving shaft, and consequently the pump, 
shall make eighty-six revolutions per minute, so as to throw the | 
desired quantity of water—that is to say, about 92,000 tons in two | 
hours—into the basin, the pump being started at about half neap 
tide. This pumping apparatus will no doubt be the forerunner of | 
others of the same description for similar purposes in the other | 
dockyards, such as the new works at Portsmouth and Chatham. | 








ON THE THERMAL ENERGY OF MOLECULAR | 

VORTICES.* | 

By W. J. Macquorn RaNKINE, C.E., LL.D,, F.R.SS. London and | 
Edinburgh, &c. 

In a previous paper, presented to the Royal Society of Edinburgh 

in December 1849, and read on the 5th of February 1850 (Trans. 


vol. xx.), the author deduced the principles of thermodynamics, 
* Abstract of paper read before the Royal & ciety'of Fdinburgh, May 31° 
1869. 


| the intensity of the centrifugal pressure per unit of area is two- 
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and various properties of elastic fluids, from the hypothesis of 
molecular vortices, under certain special suppositions as to the 
figure and arrangement of the vortices, and as to the properties of 
the matter which movesinthem. In subsequent papers he showed 
how the hypothesis might be simplified by dispensing with some 
of the special suppositions. In the present paper he makes further 
progress in the same direction, and Zo how the general equation 
of thermodynamics, and other propositions, are deduced from the 
hypothesis of molecular vortices when freed from all special sup- 
positions as to the figure and arrangement of the vortices, and the 
properties of the matter that moves in them, and reduced simply 
to the following form : that thermometric heat consists in a motion 
of the particles of bodies in circulating streams, with a velocity either 
constant or fluctuating periodically. This, of course, implies that 
the forces acting amongst those particles are capable of transmit- 
ting that motion. 

The principal conclusions arrived at are the following :— 

1. In a substance in which the action of the vortices is isotropic, 


thirds of the energy due to the steady circulation in an unit of 
volume. The centrifugal pressure is the pressure exerted by the 
substance in the perfectly gaseous state. 

2.* If there be substances in which the action of the vortices is 
not isotropic, then in such substances the proportion already stated 





3.* The proportion which the whole energy of the vortices, in- 
cluding that of the periodic disturbances, bears to the energy of 
the steady circulation alone, may be constant or variable. | 

4. Absolute temperature is proportional to the energy of the 
steady circulation in unity of mass, and to the specific volume in | 
the perfectly gaseous state. 

5. In substances which are nearly in the perfectly gaseous state, 
experiment shows the proportion in which the whole energy ex- | 
ceeds that of the steady circulation to be sensibly constant ; and its 
value may be found by computing in what proportion the dynamical | 
value of the specific heat at constant volume exceeds once and a | 
half the quotient found by dividing the product of the pressure and 
volume by the absolute temperature. *The following are ex- 
amples :—air, 1°634; nitrogen, 1°630; oxygen, 1°667 ; hydrogen, 
1°614 ; stcam-gas, 2°242. 
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6. The known general equation of thermodynamics isJdeducedd 
from the hypothesis of molecular vortices,* freed from the special 
a made in the paper of 1849-50, 

T 


e new conclusions obtained in the present paper are marked *. 
Those not so marked were arrived at in the paper of 1849-50.§ 

[The general equation of thermodynamics is here stated for con- 
venience ; let dQ be the thermal energy which must be given to 
unity of mass of a given substance, in order to produce a given 
indefinitely small change in its temperature and dimensions : 


then— 
dQ=¢ d' 9; 


in which ¢ is the absolute temperature, and ¢ the thermodynamic 
function. The value of that function is— 


g=Jc hyplog + + x (+) +0; 


Jc being the dynamical value of the real specific heat; U, the 
potential energy of the elasticity of the body at constant tempera- 


' ture ; and X (¢), a function of the absolute temperature, which is 


null or inappreciable in a substance capable, at that temperature, 
of a ge my indefinitely to the perfectly gaseous state, and is 
included in the formula, in order to provide for the possibility 
suggested by Clausius, that there may be substances which have 
not that property at all tempenetenen | 





THE UTILISATION OF WASTE GASES FROM BLAST FURNACES. 
—The blast furnace proprietors who have adopted one or other of 
the different casted employed for bringing down the gases report 
satisfactorily of the result. This with regard to one plant of fur- 


| naces is seen in the circumstance that between 250tons and 300 


tons of fresh drawn slack heretofore required in raising the steam 
for their blowing engines and for heating the blast is now being 
The concern is that of the Parkfield Iron Company 
at Wolverhampton. If the practice should be extended throughout 
the whole of the district, and the proportionate saving equal to that 
here stated, a large amount of economy will have resulted ; for 
notwithstanding that in some cases the adaptation even of the jeast 
expensive method is regarded as costly, still the ultimate saving is 


very marked. Speaking of this one case in particular, the saving 
may be put as equal to the developing of 500-horse power out of 
nothing ! 
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PUBLISHER’S NOTIOE. 








There is reason to believe that the weekly sale of THE ENGINEER is 


actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
ev e. 





*,* With this week's number of THE ENGINEER is issued No. 
XXIV. of our Portfolio of Working Drawings. Each number 
as issued by the Publisher will contain the Supplement, and Sub- 
scribers are requested to notify the fact at our office should they not 
receive it. 


TO OORRESPONDENTS, 


*,.* Owing to the pressure of other matter on our space we have to 
ask the forbearance of our friends, and hold over a large number 
of their announcements. 

a’ All letters intended for insertion in THE ENGINEER, or contain- 

ing questions, must be accompanied by the name and address of 

the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

D. (Quai Jemmapes).— We did not publish the report. 

J. F.—We have not heard that the Wendermaun system of ve-sharpening 
Jiles is patented. 

W. 8. anp Son.—Spiral tubes were used almost vn the first boilers ever made. 
They are not patentable, 

G. V.—The books are totally different. 
work on the steam engine in existence. 

R. A.— The flues must not be carried above the water-line on auy account. 
is sometimes done, however, but it is bad practice. 

T. L. D.—Mr. W. B. Adams, of Blackheath, is the patentee of the vadial 
axle box. You cannot do better than apply to him. 

L. M. J.—By all means travel as you propose ; it pays very well. 
can you expect to get orders but by travelling and advertising 7 
Acantaus,— Write to Mr. H. Cole, C.B., South Kensington. The whole thing 
is being so muddled that it is difficult to obtain any accurate information. 
EXxcavaTInG MacuIneEry. — Jn reply to our Jassy correspondent, ** G. E.,” we 
are requested to state that Messrs. Girynne and Co., of Essec-street, Loudon, 

make every description of excavating machinery. 

J. F. R. (Marwar).— We are not quite sure of the novelty of your invention, 
but in any case we should not advise you to patent it. The mania, like 
many others, may possibly soon die out, and then your patent would be 
valueless. 

B. G. (Durham).—A solid pillar will bear a greater weight than a hollow 
one, the diameter being the same, but if you increase the diameter, and using 
the same quantity of cast iron, make the pillar hollow, then you will 
increase the strength. 

CASE-HARDENED.— Yellow prussiate of potash will probably answer your 
purpose. Heat the iron toadull red, clean it well, and roll it ubcut in 
powdered prussiate, If you want a thick coat of steel put the article in an 
iron box with bone ashes, leather shavings, or chips of horn, stop it close 
with cluy, and heat the whole toa bright red for twelve to tiventy-four 
hours. 

Tom.—ZJt is possible that they have been made the subject of a sjecial treatise, 
but we are not acquainted with it. They are spoken of in moat treatises or 
logarithms. You will find all that you require about them for calculating 
the power of steam engines in Sewell’s ** Steam and Locomotion,” Weale’s 
Series, and many other works on the steam engine. Huperbolic logarithms 
express the ratio between the space occupied! by a right-angled jigure, one 
side of which is a hyperbolic curve, and the circumscribing rectangle. 
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STEEL ARMOUR PLATES. 
(To the Editor of The Engineer.) 

Srr,—In your paper for August 13th you describe experiments on steel 
armour plates tempered in oil, made at the instance of Sir William 
Armstrong. The metal being hard did not resist the concussive action of 
missiles. May I ask whether experiments were tried with annealed 
steel? The result would probably be more satisfactory, though it is quite 
possible that the effect of a blow, like that of punching some kinds of 
steel plate, would be to harden and make brittle the annealed plate. 

cDY 


CORK-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—Can any correspondent give me the address of makers of cork- 
cutting machinery suitable for Spain? E. K. D. 
Manchester, August 18th, 1869. 








NAVAL SIGNALLING. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent kindly give me information in reference 
to the following :—Is there uny other system of naval signalling in use 
(besides the Bolton system) that obviates the necessity of dipping from 
the masth with various coloured lights? Do the principal naval 
Powers, European and American, still use the dipping system, before 
mentioned, for naval signalling, or have any adopted the ‘* Colomb-Bolton ” 
system used by the British Royal Navy? W. H.C. 

London, 13th August, 1869. 


THE APOMECOMETER. 
(To the Editor of The Engineer.) 

Sir,—Messrs. T. Cooke and C»., in cluiming priority of invention for me 
in Mr. Millar’s apomecometer, were not aware that it had been described 
in the Building News before the 15th of March last. 

My form of instrument was intended to remedy a defect in the apome- 
cometer, viz., that the determination of a point on a level with the ob- 
server's eye is left entirely to his judgment, which may be in error, espe- 
cially on sloping ground. 

In mine the small mirror to the right in the third figure gives the level 
as in a reflecting level, and muy also be used for taking sections or con- 
tours with more or less accuracy, according to the skill of the observer. 

If the instrument be held by the bottom stud in a horizontal position, 
it may also be used for measuring distances, as explained by Mr. Millar in 
his letter below that of Messrs. Cooke and Co. 

The instrument is portable, qut more expensive than Mr. Millar’s. The 
advantage of its utility as a levelling instrument may compensate for the 
difference of cost to those to whom this would be a convenience. 

So far as I am concerned, however, Mr. R. C. Millar is entitled to the 
priority of invention for the arrangement of the two mirrors incline at the 
7 of 22} deg. for the purpose of measuring heights. A A. De Liste. 

edhill, August 6, 1869. 


Tar Enoineer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the ofice on the following terms ( paid in advance) :— 

Half-yarly (including double nwmber) .. .. £0 lds. 9d. 
Yearly (including two double numbers)... £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and sizpence per annum 
will be made, THe ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, nine, . The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


THE ENGINEER. 


MR. MACFIE ON THE ABOLITION OF PATENTS. 
Tue degree of influence Mr. Macfie may have reached 
amongst his constituents, and the weight attached to his 
speech in the House of Commons, we, of course, do not 

















know. It is with the honourable gentleman as an 
author that we have now to do, and we congratulate him 
on having composed a remarkable book : composed, not 
written, seeing that the scissors and paste-pot have so 
largely contributed to the portly volume now before us. 
When Mr. Mactie does condescend to original composition, 
the liberties he takes with Queen’s En geal for audacity 
at, least equal to his lucubrations ; and as if this were not 
enough, the hon. member must needs insult our gracious 
sovereign by writing her down as of the neuter gender. 
* The sovereign voluntarily puts ¢tse/f,” writes Mr. Macfie at 
p. 74 of this last contribution to patent literature. Very 
generously, the author informs his readers that “ no rights 
are reserved.” Thisis at least consistent, emanating as it 
does from one who gives his readers to understand by quo- 
tations and otherwise throughout his book, that copyright, 
no more than patent law protection, commends itself to 
his free trade appreciations. 

Bad as the volume before us may be, and is, it would be 
impossible to compose 332 octavo pages, even on the 
scissors and paste-pot system, without contributing to the 
field of thought one or more leading ideas. Mr. Macfie’s 
leading idea our readers already know. He denies that 
invention is property, further than the law makes it 
property; and on that ground of abstract ratiocination he 
denies to inventors any sort of moral proprietary right. 
Still for peace and quietness sake—also perhaps to illustrate 
what kindly benevolence is hidden in capitalists’ money 
bags—he would give honoraria to inventors of important 
things, varying in amount from ten thousand pounds as a 
possible maximum, to a certificate of honour at the other 
end of the scale. To this purpose he would see £200,000 
allocated yearly by Parliament; the sum to be raised as a 
general tax and distributed by some immaculate com- 
mission. From this prospective arrangement it would 
follow that-—the sum being fixed, whilst the field of invention 
is infinite—candidates for honoraria must be prepared for 
diminution of reward according to scale, in any particular 
year when inventors might crowd most thickly. The hon. 
member isequal totheemergency. Underthese circumstances 
he hints that the Crown might distribute ordersand ribbons. 
Why did not he add babies’ coral, gum _ rubbers, 
rattles, and penny whistles ? 

The analogies of copyright have ever been a stumbling 
block to gentlemen who take a view of patent matters 
identical with Mr. Macfie. If it be not consonant with 
justice, and for the common weal, that proprietary rights 
in an ideashould be secured to the first elaborator to 
working practice, in things mechanical and chemical through 
letters patent or their equivalents—then how canit be con- 
sonant with justice and common weal that the same should 
be pot nel on the elaborators of ideas into books? 
Gentlemen of Mr. Mactie’s way of thinking endeavour to 
establish a radical difference in this manner, viz.—that 
whereas no conceivable book could be composed initsidentity 
by two authors, one and the same invention may come out 
simultaneously under the auspices of different inventors. 
Those who put this distinction most prominently forward 
are not least unaware of the weakness of their case; and thus 
we commonly see they would abolish copyright also if they 
dared. Mr. Macfie is unable to veil under the sophistry 
of Scotch metaphysics run mad —a sophistry further 
obscured by bad English—that he at least is no friend to 
copyright. Mr. Macfie is welcome toany opinion on this topic 
that he may hold, for any influencehe may command, or harm 
he may do. So long as peers and members of Parliament 
and other men influential in the land, write books, we shall 
be under no apprehension for the maintenance of some law 
of copyright sufficiently protective of that property. As to 
invention and inventors, the social conditionsdiffer;and thus 
we find a crusade in which “ money bags against brains,” to 
quote an expression of John Stuart Mill, may goinfora small 
tilting match, great folks tranquilly looking on to see 
what may come of it. What strikes us most forcibly, in 
considering the debates initiated by Sir William Armstrong, 
and continued by Mr. Macfie, is the social audacity of 
the movement. The fact must be only too evident 
to every thinking man who has dispassionately viewed 
the aspects of social matters, and speculated on their 
issues, that the question, what is property, is one concern- 
ing which the million—the mass—may come to agitate 
in a way not favourable to existing conditions. Mr. Macfie 
tells us that invention is only made property by the opera- 
tion of law — the same he affirms of copyright. Will he have 
the goodness to explain in what other way—through what 
different operation—land is made property? For our 

rt, we confess inability to perceive, and men who 

ave brains enough to make inventions will be equally 
unable with ourselves. Before the hon. member next takes 

issors and paste-pot in hand, we advise him to reflect on 
this matter. Having done us the honour to reproduce one 
of our own articles bodily, we fear—were we to give him 
a to do the same by this—his appropriative 
aculty might cease to experience a charm, for the reason 
that actuated a certain French lady, who regretted that 
eating an ice was not sinful, because—then—it would be 
so much more nice ! 

One word in conclusion, The price of this book is five 
shillings, postage fivepence. On the outside cover the 
author gives this to be understood. Every representative 
book is good in a way. Mr. Macfie’s comes under this 
denomination. As the worst specimen of book making we 
ever saw, on any subject, by any person—man or woman— 
it is a curiosity worth having. Ifa prize were offered for 
the production of a worse book the compiler might labour 
in vain. 


THE ROUMELIAN RAILWAYS, 


WE had announced from the usual sources of information 
and our own, that the financial arrangements of the 
Roumelian railway system were complete ; and we were 
able to give full particulars, All was going on well, and 
we told our ped 20 that the staff of Austrian engineers 
had arrived at Constantinople, and now we may add they 
are on the line, engaged on the survey ; and, having begun 
the survey, the head of the survey drew £400 frém 
the Ottoman Bank for expenses, which was stolen from him 











in his hotel on the same day, by an Italian in his employ. 
This seems to have been ominous of the success of the under- 
taking, for intelligence has been received by telegraph 
that all the combinations of the Government are at an end, 
and that the Austrian Sud Bahn Company have thrown 
up all connection with it. The real cause perhaps will svon 
transpire, but in the meanwhile it is scarcely matter for 
conjecture. The Austrians had obtained their own 
terms from the Porte, and seemingly had nothing more 
to require in the way of conditions, so it is not easy 
to see how any falling out could have taken place on that 
score. It is supposed that the Austrians have found a diffi- 
culty in working the financial scheme. It has been pretty 
well understood already that, so far as London is con- 
cerned, the Anglo-continental houses were very well dis- 
posed; but that, as the proposed plan of a lotiery loan is 
considered to be illegal in Bestund, they could make no 
market here. Under those circumstances, they were unable 
to take any considerable lead, and this practically 
deprived the Vienna capitalists of any assistance from this 
quarter. The Paris market cannot be relied on with no 
resource in England, Frankfort is too weak of itself, and 
neither Frankfort nor Vienna could carry out such a heavy 
undertaking. Whatever other causes may be assigned, and 
even if the matter be patched up, this state of affairs may 
be looked upon as materially affecting the operation. The 
concern has become so Austrian as not to be English at all, 
and there has been for some weeks a reasouable fear that 
the English public could not be made accessories to find 
funds to enable Austrian engineers to supplant English 
engineers. 

In one point of view it is to be regretted this hitch has 
taken place, because the connection between the Austrian 
systems and Constantinople is essential to the development 
of the European system for stimulating railways in Easteru 
Europe and Western Asia, and for preparing the way for the 
main line to India. Even if the combination can be restored, 
much of this season has been lost, and the prestige of an 
undertaking having a Rothschild at its head has been 
seriously shaken. It may be very difficult to bring the 
parties together again, or to get the public once more to 
believe in the vitality and integrity of the operations. 
What will happen now it is not easy tosay. The first 
attempt is naturally to restore the late combination by 
making the necessary concessions and modifications. Un- 
luckily, as this implies further terms granted by the 
Turkish Government, it only weakens the Government for 
effective purposes. The more the Government gives, the 
weaker is its credit; and, consequently, the less power it 
has for carrying out other enterprises. As a matter of 
course, the original concessionaires, Vander Elst, and Co., 
are again raising their pretensions, having already demanded 
a large compensation from the Government for ousting 
them on the ground of the concession not having been 
complied with. One curious question is what will become of 
the works on the mysterious line begun without funds and 
carried on with unknown resources at the first section from 
Constantinople to Benyuk Chekmejeh. On this little bit of 
line there was a French engineer and some sub-contractors, 
long since adrift; and now their successors, the Austrian 
engineers, may take refuge in the same quarter. ‘The only 
comfort in the whole matter is, that hopes are now raised 
that the English may again have a chance of getting the 
Adrianople line which Mr. Brassey, Mr. Thos. Page, and 
others, for so many years laboured to obtain. The French 
broke down in their attempts to carry through the 
Adrianople line; the Belgian combination broke down, 
and now the Franco-Austrian combination has been dis- 
concerted. After all the scandals, trickeries, and bungling 
of the English railway concerns, the English alone have 
made railwaysin Turkey. One, the Smyrna and Cassaba, is 
thoroughly successful; another, the Smyrna and Aidin, has 
good works; and all are capable of being made to pay 
under decent management. If we had a Government that 
looked after the interests of its citizens, as other Govern- 
ments do, our people might be backed in getting the 
Roumelian railways. As it is, there is no policy and no 
system, while the defaulting railways rather receive 
Government countenance than discountenance in discredit- 
ing the English name and reputation. As to them, there 
is no particular news. Although it was solemnly aftirmed 
that the Turkish Government was going to buy them up 
at their own price, it appears that so far from anything of the 
kind, being the agents of the Varna and Aidin lines cannot 
get their claims for acceptance or guarantee recognised. 
The agents of the Smyrna and Aidin Railway are holding 
acouncil in London. Under all circumstances, we very 
much fear that this season will pass over without anything 
being done for starting railway enterprise in Turkey. The 
Smyrna and Cassaba extension is the most promising. 
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A Practical Treatise on Modern Screw Propulsion. By N. P. 
Buren, Engineer. London: KE. and F. N. Spon, Charing 
Cross. 1869. 





[Second Notice.] 

Mr. Buren’s important treatise on the screw propeller, the 
publication of which in numbers was commenced nearly 
two years ago, now lies before us as a hands»me volume. 
We have already referred at some length to the first 
chapters of the book, and it is therefore unnecessary now 
to consider their contents again. They consist, it will 
be remembered, essentially of an opening chapter by Mr 
Burgh, and an historical introduction from the pen of Mr, 
G. B. Rennie,.M.I.C.E., which is contajned in seventeen 

We are not aware of the existence of any historical 
notice of the screw propeller at once so short and so good, 
and having said this much we fancy we have said all 
that is requisite to indicate the character of the chapter. 
Starting from this point we find next a treatise or chapter, 
—which the med om will—on the metry of screw 
ropellers in general, written by Mr. Burgh, and this is 
followed up by a history of the Griffiths propeller, written 
by Mr. Griffiths himself ; a chapter on its geometry by Mr. 
Burgh ; and one on the geometry of the paddle wheel by 
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Mr. Barclay. Here we must stop for the moment, as we 
do not intend to publish a list of all the chapters in the 
book ; the more important we shall refer to in their 
proper order as we go on. The distinguishing feature of 
the volume that a large portion of it has been 
written by men of enormous practical experience. Besides 
the chapter by Mr. Rennie already referred to, we find 
here distinct, compact, neatly written treatises, based on 
special points of practice, from the pens of such men as 
Mr. Grittiths, Mr. John Penn, Messrs. Maudslay and Field, 
Messrs. Dudgeon, Capt. Symonds, Mr. Langdon, &e. &e. 
The book, as a whole, therefore, constitutes an encyclopedia 
of the screw propeller, possessing the immense advantage 
over all other works on the same subject that it is written 
not by one man, but by several who are specially qualified 
to express the most valuable opinions, and to supply the 
most valuable information which is attainable. This fact 
alone would suffice to establish the character of the volume 
as the best work in existence on the screw propeller; but, 
in addition to this, a single glance at the volume will show 
that it contains a set of engravings which are absolutely 
unique. They represent to a fair scale, not the screw pro- 
peller of the past, not the screw propeller as it exists in 
patent-oflice specifications, not as it lies in the brains of 
inventors, but the screw propeller, and every detail con- 
nected with it, as it exists in the naval and mercantile 
marine of Great Britain, and as it has come from the hands 
of the very best mechanical engineers in the whole world. 
It would be quite possible to take these engravings into 
any drawing-ottice, and to prepare from them a set of 
drawings by the aid of which the designs “ depicted ”—to 
use a favourite word of Mr. Burgh’s—could be carried 
out in practice. This is the highest praise which any 
engraving can receive, and, knowing this, we award it 
cheerfully to Mr. Burgh’s lithographs. 

Having said so much of the work generally, we can now 
turn to the consideration of special chapters. In that on 
the geometry of the screw propeller our author teaches his 
readers how to draw a screw and how to proportion its 
parts—things not quite so simple as they appear to the 
uninitiated. The chapter is dry, and must be read as a 
whole with its engravings, so we shall not attempt to 
reproduce any portion of it here. The history of the now 
celebrated Griffiths screw propeller, from the pen of the 
inventor, if not so instructive in one sense, is certainly more 
interesting to the general reader. 

Mr. Griffiths informs us that twenty years ago he 
began to make experiments with a model screw-boat, 
worked by a spring, the propeller being made of sheet 
zinc. In order to determine what part of the screw-blade 
was most efficient, Mr. Griffiths “decided to fill up the 
central portion of the screw with a sphere, so that when I 
had ascertained the loss of efficiency caused by the altera- 
tion, and allowed for the power required to drag the 
sphere through the water, I could determine the loss—which 
I then imagined would occur—which resulted from taking 
from the screw the portions of the dise occupied by the 
sphere.” Mr. Griffiths then tells his readers how he had 
a screw fitted with a wooden sphere one-third of its 
diameter, “When the screw thus altered had been 
tested, to my great surprise I found that instead of loss 
there was a slight gain in speed.” Here, then, we have the 
origin of the globe boss of the Griffiths propeller. It was 
a discovery, not an invention. Mr. Griffiths then goes on, 
very simply and pleasantly, to detail the results of other 
experiments; and he mentions one or two facts which have 
never yet received, in our opinion, anything like a satis- 
factory solution. One is that grass will grow on the back 
surface of a screw propeller everywhere but at the leading 
edges and centres of the blades; another is that the forward 
face of the blades is always more or less worn by the action 
of the water. Mr. Grifliths attempts to account for these 
facts; but he is not, we think, quite successful. In dealing 
with the question of negative slip, he hovers on the edge of 
what is possibly the true theory of screw propulsion with- 
out actually plunging in. He is disposed to refuse 
to regard the action of a screw propeller as that of a true 
screw; but his alternative explanation is confused with 
questions as to the action of eddies under the ship’s stern 
and counter which leave an unfavourable impression. The 
matter may be perfectly clear to Mr. Griffiths, but it is not 
perfectly clear to us; nor will one of his readers in twenty 
understand exactly what he means, or realise the fact that 
Mr. Griftiths knows himself. It will not be out of place to 
give here at a little length a possible explanation of the 
action of the screw which disposes of many difficulties pre- 
sent in existing theories. It iscommonly received by a very 
large party that the screw acts solely by the resistance 
offered to the entire surface of its blades by the inertia of a 
mass of water, relatively at rest, driven sternwards by the 
motion of a screw. Others hold nearly the same doctrine, 
but as it fails to account for the phenomena of negative 
slip, or the influence exerted for good or bad by the shape 
of the after body of a ship, they assume the existence 
of a current caused by the motion of the ship. According 
to the first, and now, in the best informed circles, 
almost exploded theory, the screw revolves in a nut 
of water nearly solid ; according to the latter, and more 
generally accepted explanation, the screw acts as a screw 
still, but with this difference, that the water nut, instead 
of being at rest relatively to the ship, is in motion, 
either following the ship or receding from her, according 
to circumstances ; and holders of this view explain 
positive and negative slip by the assumed mobility of 
the nut. Of course, the nut action of its water is 
taken to result from the inertia of its mass, or, in 
other words, the resistance which it offers to being driven 
backwards, We have dissertations on eddies, and wakes, 
and following water, and so on, but these all resolve 
themselves into this, that a water nut in some sense ex- 
ists, and that this nut is either fixed or movable, which 
is simply, in other words, that the ship screws herself along. 

lt is possible, however, that no screw action whatever 
exists in this sense, and that propulsion is effected in a 
very different way. If the ship was screwed through the 
water, then pressure must exist on the back faces of the 
propeller blade, and grass could not grow on them, nor 
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would grease spots remain after a long voyage, nor should 
we find, as is sometimes the case, blades broken off back- 


wards or away from the ship; nor would a ship 
move astern when a fixed disc was put ahead 
of the propeller, and the screw turned to go 


ahead, as narrated in the volume before us by Mr. 
Griffiths ; but all these facts will admit of easy 
explanation if we abandon the screw theory, and rega 
the action of the propeller as analogous to that of a centri- 
fugal pump taking in water at the front and centre, and 
discharging it outwards and backwards. It is quite reason- 
able to believe that the water is thrown outwards and 
backwards in the form of a hollow cone, the central 
portion of which is filled up by water rapidly follow- 
ing the ship under two influences —first, that proper 
to “ wake,” as pointed out by Mr. Froude ; and secondly, 
that proper to the centrifugal action of the propeller, 
which tends to disperse the water outwards, and occa- 
sion a vacuum near its centre. The following water 
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would then impinge directly on the central portions of the 
propeller, and cause thrust in a totally different way from 
that set up by driving a body of water directly astern, as 
in the paddle-wheel. In the latter case the water is in every 
sense a passive agent ; in the former it is in one sense an 
active agent, the work of propulsion being done mainly 
by the impingement on the central portion of the 
screw—a globe in the Griffiths propeller—of a body of 
water rushing in to take the place of that driven 
outward, and this is borne out by the results of Mr. 
Griffiths’ own experience, because he shows that in one 
screw at least, grease spots were removed from a point at 
or about the middle of the length of the blade, just at or 
about the place where the impingement would take place, 
as shown by the curved arrows in the diagram. If the 
theory be true, then a suitably disposed centrifugal pump 
arranged vertically at the stern of a ship, taking in water in 
front and discharging it cirewnferentially, might be found 
better than any screw. In illustration of this fact we may 
point out that every horizontal centrifugal pump—such, for 
example, as that illustrated in another page—is exposed 
while at work to a strain tending to force it downward, 
equivalent to the entire weight of the body of water which 
it is raising. It is clear,in other words, that if the pump 
were free to move in a body of water, and the water were 
at rest, it would, instead of impelling the water, only be 
carried through it at a velocity dependent on the power 
applied, &c. In this case no water need of necessity 
be driven in a direction contrary to that in which the 
pump moved. ‘The tendency of the pump would be, 
of course, to exhaust the place immediately in front of 
it of water. The pressure on the front of the fan case, or its 
equivalent, would be then less than the pressure on thie 
back, and motion forward would consequently take place 
just for the same reasons that when a disc is put in front 
of an ordinary screw the vessel moves backwards. 


We have no intention of putting forward these views in | 


anything of a dogmatic sense, because they require experi- 
ment to demonstrate either their truth or falsehood, which, 
as far as we know, have yet to be made. There is nothing, 
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however, inconsistent with known facts in the centrifugal | 


pump theory, while the same facts are absolutely fatal to 
the screw theory. It is beyond question that scientific 
men are still very much in the dark as to the nature of the 
action of screw propellers; and this results, no doubt, from 
the difficulty of observing anything more than the results 
obtained with propellers of different forms. Of the 
proximate causes of these results little can be learned.  ‘!’o 
investigate the precise direction of the currents, and to find 
the centres of pressure on the screw blades, is next to 
impossible. It is also certain that considerable differences 
of pressure must exist on the sloping sides and stern of a 
screw ship, of which no accurate estimate has ever been 
even attempted to be formed. If we consider the forward 
portion of a vessel’s hull resolved into oue side of a plane, 
and the after portion resolved into the opposite side of the 
same plane, it is obvious that if more pressure be exerted 
on the one than on the other, and the plane be free to move, 
thenit willadvance in thedirection of theleast pressure. How 
far this operation of the law affects screw boats, or whether 
it affects them at all, has never with accuracy been decided. 

A screw turning fast abstracts a large quantity of water 
from beneath the counter and stern of a ship, and the run 
being coarse it is tolerably certain that the pressure on the 
back of the imaginary plane equivalent to the area of 
immersed midship section, may be less than that on the 
front. Such a fact would go far to account for the 
bad results obtained from ships with coarse lines. There 
is no greater want in the scientific world at this moment than 
an elaborate and exhaustive experimental inquiry into the 
theory and mode of action of various submerged propellers. 
Mr. Griffiths states in the volume under notice that he has 
good reasons for holding that the majority of the merchant 
ships of the present day, run half a knot an hour short of 
the speed they could realise with screws of the right pitch 
and diameter. If Mr. Burgh by his labours can only suc- 


ceed in calling attention to this subject with suflicient 
force to induce either Government or private firms to re- 
opén the whole subject of submerged propulsion, he will 
confer an enormous benefit on the world at large. 


And 


| the Royal Society. 





here for the present we must stop. In a snceeding article 
we shall notice some of the remaining chapters of Mr. 
Burgh’s weighty volume. 


(From our own Correspondent.) 
Exeter, Wednesday Night. 

To-n1cHT Professor Stokes delivered his opening address in the 
new Victoria Hall, which was completely finished in time for the 
meeting, and proved in every way adequate to meet the require- 
Dr. Hooker 
resigned the presidency with a few courteous remarks respecting 
the merits of his successor, and the address by Professor Stokes 
went off very quietly till Faraday’s name and deeds were 
mentioned, when spontaneous and warm applause burst from the 
audience. A little amusement was caused by his remarks on the 
tails of birds, and the somewhat orthodox remarks towards the 
close of the address brought forth applause from the body of the 
hall. The platform was well filled with eminent men of science, 
At the close of the address, after a few words from Lord Devon, 
Sir Stafford Northcote, who is a good public speaker, made a few 
interesting remarks, but his words as to the necessity of teaching 
physical science in schools were received with the most un- 
mistakable favour. The Mayor of Exeter, Mr. H. 8. Ellis, went 


ments of the large gathering beneath its roof. 





a step further, and pointed out what a stumbling-block in the 
way of national education are the chief English universities, in 
the matter of their neglect of physical science. A few words 





from Mr. George Griftith, M.A., the acting secretary to the 


Association, brought the proceedings to a close. 











Since my letter of last we ek every thing h is |} 
smootl und much in the ordinary course of B 1 Assoc 
business, that there is little news to tell. Many of the leading 
philosophers of the day are here, those most conspicuous by their 


absence being Professor ‘Tyndall and Dr. E. Frankland, who, as 
I learn by letter, are in Switzerland ; Professor Sir William 





Thomson, and, I think, Dr. William Odling. Mr. Siemens, 
the president of the Mechanical Section, is here. 

The local newspapers are not going to give so much space to 
the proceedings of the British Association as at Dundee and 


Roderick Murchison, Mr. 
ve more complete 





Norwich ; in fact, as stated by Sir 
John Leng, of the Dundee Daily Advertiser, ga 
reports of the British Association meeting than had previously 
been done by any newspaper whatever, and that, too, at a very 
heavy loss. In the Exeter Gazette of this week, however, will be 
found a vast number of brief biographical notices of living 
eminent men of science, which notices have evidently been com- 
piled with much special care and hard work. About the most 
striking incident that has as yet come under the notice of 
scientific visitors to Exeter is the Devonshire cream at the 
breakfast table, which requires digging out of the jug witha 
spoon, and is a sight calculated to break the heart of any London 
milkman, at the thought of the many gallons of milk which 
might be made by clever business people out of every jug of 
cream permitted by foolish provincials to get into the hands of 
the public at Exeter. 

This communication is a short one, but the arrangements 
here to supply THe EnGrxeer with full reports of the proceeuings 
at Exeter down to the minute of going to press will make great 
demands upon your available space this week. 

Proceedings commenced with a meeting of the general committee, 
held in the Albert Memorial Museum, at one o’clock on Wednes- 
day. The president, Dr. Hooker, LL.D., F.R.S., &c., occupied 
the chair. ‘There were about 150 noblemen and gentlemen present, 

The general assistant secretary (Mr. Griffith) read the minutes 
of the general committee meetings at Norwich, which were adopted. 

The general secretary (Professor Hirst) read the report oi the 
council for the year 1868—69. The council reported that, in 
accordance with instructions from the general committee, they have 
prepared and caused to be presented to Parliament petitions 
praying the Houses to pass such measures as would remedy the 
existing defect in secondary education in schools. The council 
had prepared a petition which was presented to the House of 
Lords by Lord Lyttleton, and to the House of Commons by Sir W. 
Tite. The petition was given in full in this report; one of 
the principal points was that which pressed upon the attention 
of Parliament the advisability of introducing more generally the 
i The council 
have also appointed a committee, consisting of Sir Henry James, 
Sir C. Wheatstone, Mr. Godwin-Austen, Professor Tyndall, Pro- 
fessor Ramsay, the president, general secretaries, and treasurer, 
to consider the question referred to them by the general committee, 
of urging upon Government, and through the British Government 
upon the Governments of foreign nations, the importance of fixing, 
by permanent bench marks, certain points of level, and also of 
position in reference to secular changes in the elevation of the 
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land as referred to the sea-level, and in relation to changes of 
coast line and to the position of ice-masses, and also to consider 


to ask the support and co-operation in this of the council of 
The Royal Society have agreed to co-operate 
with this council in the matter, and the committee has not yet 
finished its labours. It was reported that the following foreign 
men of science, who were present at the Norwich meeting, have 
been elected corresponding members :— Baron Von Midler, Dorpat ; 
Padre Secchi, director of the Observatory at Rome; Professoi Aug. 
Morren, Doyen de la Faculté de Sciences, Marseilles ; Professor 
Vogt, Geneva; Professor Broca, Paris; Professor L. Radlkofer, 
Munich ; Professor Karl, Koch ; M. D’Avesac, Mem. de l'Institut 
de France; Dr. H. A. Weddell, Poitiers, M. A. Heynsius, 
Leyden, 

‘The report was adopted. 

The general treasurer (Mr. Spottiswoode) read his financial 
account from August 20, 1868, to August 18, 1869, from which it 
appeared that the balance brought forward was £177 1s. 7d. 
Among the receipts were the following items:— Received for life 
compositions at Norwich meeting and since, £220; annual sub- 
scriptions, £624; associates’ tickets, £720; ladies’ tickets, £682. 
The expenses of the Norwich meeting, with the addition of sundry 











items for printing, binding, &c., amounted to £346 4s. 3d. The 
grants to science at the Norwich meeting amounted to £622. The 


balance now in hand was £177 1s. 

The report was adopted. . 

Mr. J. P. Gassiot, F.R.S., F.C.8., &c., read the heads of the 
reportof the Kew Committee for 1868—9, Itcontains little likely to 
prove of interest toyour readers, The expenditure during the iast 
financial year was £1225 4s, 8d. Mr. J. P. Gassiot, in concluding 
the report says, ‘“‘the Kew Committee desire to bring under 
the notice of the British Association tbat the system of automatic 
records established and in actual work at the Kew Observatory, 
comprehends magnetic, barometric, and thermometric observations, 
as well as those of the direction and velocity of the wind, to which 
an electric self-recording instrument will soon be added. .They 
think that it would be very advantageous to magnetical and 
meteorological science if a fully illustrated work were published 
descriptive of these instruments, and of the method of working 
them, together with the method of reductions actually employed.” 
The appendix contains along description of the means adopted by 
the Meteorological Committee for ensuring accuracy in the numeri- 
cal values obtained from their self-recording instruments. 

The report was adopted. 

The presidents, vice-presidents, and officers of sections were then 
appointed. The secretaries of sections were also appointed. The 
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Committee of Recommendation was appointed as follows :—The 
President and Vice-Presidents of the meeting ; the Presidents of 
former years; the Trustees; the General and Assistant-General 
Secretaries ; the Presidents of Sections, and the following gentle- 
men :--C, Spence Bate, F.R.S., F.L.8.; J. P. Gassiot, F.R.S., 
F.C.S.; R. Godwin-Austen, B.A., F.R.S., &c. ; Professor Huxl 
F.R.S. ; Sir John Lubbock, Bart., F.R.S., &c.; Professor V 
Allen Miller, M.D., LL.D., &.; Rev. B. Price, M.A., F.R.S., 
&c. ; Professor Rankine, LL.D., &c. ; Sir C. Wheatstone, D.C.L., 
F.R.S., &c. ; Professor A. W. Williamson, F.R.S., &c. ; Professor 
Perceval ; E. Perceval Wright, M.D., F.L.8., &c. 

The lists were agreed to. 

The meeting then adjourned till next Monday at three o’clock, 
when the place of meeting for 1870 will be decided on. 


























In the evening the president, Mr. George Stokes, M.A., Sec. 
R.8., D.C.L. Oxon, LL.D., Dublin, Fellow of Pembroke College, 
and Lucasian Professor of Mathematics in the University cf 
Cambridge, delivered the following inaugural address :— 

My Lords, Ladies, and Gentlemen, 

As this is the first time that the British Association for the 
Advancement of Science has met in the city of Exeter, and it is 
probable that many now present have never attended a former 
meeting, I hope the older members of the Association will bear 
with me if I say a few words in explanation of the objects for 
which the Association was instituted. In the first place, then, it 
aims at fulfilling an office which is quite distinct from that of the 
various scientific societies which are established in different parts 
of the count 
object to make the voluntary labours of isolated workers in science 


available to the scientific world generally by receiving, discussing, and | 


publishing the results which they may have obtained. The British 
Association, on the other hand, aims at giving a more systematic 
direction to scientific inquiry, and that in various ways. 

In a rapidly-progressing branch of science it is by no means 
easy to become acquainted with its actual state. The workers in 
it are scattered throughout the civilised world, and their results 
are published in a variety of ‘‘Transactions” and scientific 
periodicals, mixed with other scientific matter. To make oneself, 
without assistance, well acquainted with what has been done, it is 
requisite to have access to an extensive library, to be able to read 
with facility several modern languages, and to have leisure to hunt 


through the tables of contents, or at least the indices, of a number | 


of serial works. Without such knowledge, there is always the risk 
that a scientific man may spend his strength in doing over again 
what has been done already; whereas, with better direction, the 
same expenditure of time and labour might have resulted in some 
substantial addition to our knowledge. With a view to meet this 
difficulty, the British Association has requested individuals who 
were more specially conversant with particular departments of 
science to draw up reports on the present state of our knowledge 
in, or on the recent progress of, special branches; and the influence 
of the Association as a public body has been found sufficient to 
induce a number of scientific men to undertake the great labour 
of preparing such reports. 

By thus ascertaining thoroughly what we already had, what we 
still wanted was made more clear; and, indeed, it was one special 
object of the reports I have mentioned to point out what were 
the more prominent desiderata in the various subjects to which 
they related. The Association was thus the better enabled to 
fulfil another of its functions, that of organising means for the 
prosecution of researches which require co-operation. When the 
want is within the compass of what can be accomplished by indi- 
viduals, the demand may be left to create the supply; but it often 
happens that a research can hardly be ‘carried out without co- 
operation. It may, for instance, require a combination of the 
most profound theoretical knowledge with the greatest experi- 
mental skill, or an extensive knowledge of very dissimilar branches 
of science; or, again, the work to be done, though all of one kind, 
may be of such an extent as to be beyond the power of any one 
man. In such cases the limited power of the individual can only 
be supplemented by the principle of co-operation, and accordingly 
it becomes an important part of the business of the Association to 
organise committees for the prosecution of special researches. 
The researches thus undertaken at the request of the Association 
are published at length, along with the reports on the progress of 
science, in the first part of the annual volume. 

In close connection with the last must be mentioned another 

mode in which the Association contributes to the progress of 
science. Many researches require not only time and thought, but 
pecuniary outlay; and it would seem hard that scientific men, who 
give their time and labour gratuitously to carrying out such 
researches should be further obliged to incur an expenditure which 
they often can ill afford. The Association accordingly makes 
grants of money to individuals or committees for defraying the 
expenses of such researches, It appears from the report which has 
just been published that, reckoning up to the year 1867 inclusive, 
the sum of £29,312 4s. ld. has been voted by the Association for 
various scientific objects. Deducting from this the sum of 
£23 16s. for the balances of grants not wholly expended, which 
were returned to the Association, we may say that £29,288 8s. 1d. 
has been expended in the manner indicated. When we remember 
that these grants weie mostly of small amount, and do not include 
s, and that very many of the researches under- 
taken at the request of the Association do not involve money 
grants at all, we may form some idea of the amount of scientitic 
activity which has been evoked under the auspices of the 
Association. 
_ In the address with which the business of the meeting is opened 
it is usual for your President to give some account ot the most 
recent progress of science. The task is by no means an easy one. 
Few indeed are familiar with science in all its branches ; and even 
to one who was, the selection of topics and the mode of treating 
them would still present difficulties. I shall not attempt to give 
an account of the recent progress of science in general, but shall 
select from those branches with which I am more familiar some 
examples of recent progress which may, I hope, prove to be of 
pretty general interest. And even in this I feel that I shall have 
to crave your indulgence, for'it is hard to be intelligible to some 
without being wearisome to others. 

Among the various branches of physical science, astronomy 
occupies in many respects a foremost rank. The movements of 
the heavenly bodies must have occupied the attention and excited 
the interest of mankind from the earliest ages, and accordingly the 
first rudiments of the science are lost in the depths of antiquity. 
The grandeur of the subjects of contemplation which it presents to 
us have won for it especial favour, and its importance in relation 
to navigation has caused it to be supported by national resources. 
Newton's great discovery of universal gravitation raised it from 
the rank of a science of observation to that of one admitting of the 
most exact mathematical deduction ; and the investigation of the 
consequences of this law, and the explanation thereby of the lunar 
and planetary disturbances, have afforded a field for the exercise of 
the highest mathematical powers on the part of Newton and his 
successors, Gradually tbe apparent anomalies, as they might have 
been deemed, in the motions of the heavenly bodies were shown to 
be necessary consequences of the one fundamental law ; and at last, 
as the result of calculations of enormous labour, tables were con- 
structed enabling the places of those bodies at any given time to be 

letermined years beforehand with astonishing precision. A still 
more striking step was taken. When it had been shown by care- 
ful calculation that the apparent motion of the remotest of the 
planets then known to belong to our system could not be wholly 
explained on the theory of gravitation by taking account of the 
disturbing powers of the other known planets, Adams in our own 
country, and Le Verrier in France, boldly reversed the problem ; 
and instead of deter mining the disturbing effect of a known planet, 
set themselves to inquire what must be the mass and orbit of an 
unknown planet which shall be capable of producing by its disturb- 
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These, for the most part, have for their leading | 





ing force the unexplained deviations in the position of Uranus 
from its calculated place. The result of this inquiry is too well 
known to require notice. 

After these brilliant achievements some may perhaps have been 
tempted to imagine that the field of astronomical research must 
have been well nigh exhausted. Small perturbations, hitherto over- 
looked, might be determined, and astronomical tables thereby ren- 
dered more exact. New asteroidsmight be discovered by the tele- 
scope. More accurate values of the constants with which we have 
to deal might be obtained. But no essential novelty of principle 
was to be looked for in the department of astronomy ; for such we 
must go to younger and less mature branches of science. 

Researches which have been carried on within the last few years, 
even the progress which has been made within the last twelve 
months, shows how short-sighted such an anticipation would have 
been. What an unexpected flood of light may sometimes be thrown 
over one science by its union with another! How conducive accord- 
ingly to the advancement of science may be an Association like 
the present, in which not only are the workers at special sciences 
brought together in the sectional meetings, but in the general meet- 
ings of the Association, and in the socialintercourse, which, though 
of an informal character, is no unimportant part of our proceedings. 
The cultivators of different branches of science are brought together, 
and have an opportunity of enlarging their minds by contact with 
the minds of others who have been used to trains of thought of a 
very different character from their own. 

The science of astronomy is indebted to that of optics for the 
principles which regulate the construction of those optical instru- 
ments which are so essential to the astronomer. It repaid its debt 
by furnishing to optics a result which it is important we should 
keep in view in considering the nature of light. It is to astronomy 
that we are indebted for the first proof we obtained of the finit 
velocity of light, and for the first numerical determination of that 
enormous velocity. Astronomy, again, led, forty-four years later, 
to a second determination of that velocity in the remarkable phe- 
nomenon of aberration discovered by Bradley—a phenomenon p1 
senting special points of interest in relation to the nature of light, 
and which has given rise to some discussion, extending even to the 
present day, so that the Astronomer Royal has not deemed it un- 
worthy of investigation, laborious as he foresees the trial is likely 
to prove, to determine the constant of aberration by means of a 
telescope having its tube filled with water. 

If, in respect of these phenomena, optics received much aid 
from astronomy, the latter science has been indebted to the 
former for information which could not otherwise have been ob- 
tained. The motions and the masses of the heavenly bodies are 
revealed to us more or less fully by astronomical observations ; but 
we could not thus become acquainted with the chemical nature of 
these distant objects. Yet, by the application of the spectroscope 
to the scrutiny of the heavenly bodies, evidence has been obtained 
of the existence therein of various elements known to us by the 
chemical examination of the materials of which our own earth 
composed; and not only so, but light is thrown on the state in 
which matter is there existing, which, in the case of nebule espe- 
cially, led to the formation of new ideas respecting their constitu- 
tion and the rectification of astronomical speculations previously 
entertained. I shall not, however, dwell further on this part of 
the subject, which is now of some years’ standing, and has been 
mentioned by more than one of your former presidents, but will 
pass on to newer researches in the same direction. 

We are accustomed to apply to the stars the epithet fixed. 











Night after night they are seen to have the same relative arrange- 
ment; and when their places are determined by careful measure- 
ment, and certain small corrections due to known causes are 


applied to the immediate results of observation, they are found 
to have the same relative distances. But when instead of days 
the observations extend over months or years, it is found that the 
fixity is not quite absolute. Defining as fixity invariability of 
position as estimated with reference to the stars as a whole, and 
comparing the position of any individual star with those of the 
stars in its neighbourhood, we find that some of the stars exhibit 
‘proper motions,” show, that is, a progressive change of angular 
position as seen from the earth, or rather as they would be seen 
from the sun, which we may take for the mean annual place of the 
earth. This indicates linear motion in a direction transverse to 
the line joining the sun with the star. But since our sun is merely 
a star, a line drawn from the star exhibiting proper motion to our 
sun is, as regards the former, merely a line drawn to a star taken 
at random, and therefore there is no reason why the star’s motion 
should be, except accidentally, in a direction perpendicular to the 
line joining the star with our sun. We must conclude that the 
stars, including our own sun, or some of them at least, are mov- 
ing in various directions in space, and that it is merely the trans- 
versal component of the whole motion, or rather of the motion 
relatively to our sun, that is revealed to us by a change in the 
star’s apparent place. 

How then shall we determine whether any particular star is 
approaching to or receding from our sun? It is clear that astro- 
nomy alone is powerless to aid us here, since such a motion would 
be unaccompanied by change of angular position. Here the 
science of optics comes to our aid in a remarkable manner. 

The pitch of a musical note depends, as we know, on the num- 
ber of vibrations which reach the ear in a given time, such as a 
second, Suppose now that a body, such as a bell. which is vi- 
brating a given number of times per second, is at the same time 
moving from the observer, the air beingcalm. Since the successive 
pulses of sound travel all with the velocity of sound, but diverge 
from different centres, namely, the successive points in the bell s 
path at which the bell was when those pulses were first excited, 
it is evident that the sound waves will be somewhat more spread 
out on the side from which the bell is moving, and more crowded 
together on the side towards which it is moving than if the bell 
had been at rest. Consequently the number of vibrations per 
second which reach the ear of an observer situated in the former 
of these directions will be somewhat smaller, and the number 
which reach an observer situated in the opposite direction some- 
what greater than if the bell had been at rest. Hence to the 
former the pitch will be somewhat lower, and to the latter some- 
what higher than the natural pitch of the bell. And the same 
thing will happen if the observer be in motion instead of the bell, 
or if both be in motion; in fact, the effect depends only on the 
relative motion of the observer and the bell in the direction of a 
line joining the two, in other words, on the velocity of recession 
or approach of the observer and the bell. The effect may be per- 
ceived in standing by a railway when a train in which the steam 
whistle is sounding passes by at full speed, or, better still, if the 
observer be seated in a train which is simultaneously moving in 
the opposite direction. 

The present state of optical science is such as to furnish us with 
evidence of a force which is perfectly overwhelming, that light 
consists of a tremor or vibratory movement propagated in an 
elastic medium filling the planetary and stellar spaces, a medium 
which thus fulfils for light an office similar to that of air for sound, 
In this theory, to difference of periodic time corresponds difference 
of refrangibility. Suppose that we were in possession of a source 
of light capable, like the bell in the analogous case of sound, of 
exciting in the ether supposed at rest vibrations of a definite 
period, corresponding, therefore, to light of a definite refrangi- 
bility. Then, just as in the case of sound, if the source of light 
and the observer were receding from or approaching to each other 
with a velocity which was not insensibly small compared with the 
velocity of light, an appreciable lowering or elevation of refrangi- 
bility would be produced, which would be capable of detection by 
means of a spectroscope of high dispersive power. 

The velocity of light is so enormous, about 185,000 miles per 
second, that it can readily be imagined that any motion which we 
can experimentally produce in a source of light is as rest in com- 
parison. But the earth in its orbit round the sun moves at the 
rate of about eighteen miles per second; and in the motions of 
stars approaching to or receding from our sun we might expect to 
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meet with velocities comparable with this. The orbital velocity 
of the earth is, it is true, only about one ten-thousandth part of 
the velocity of light. Still the effect of such a velocity on the 
refrangibility of light, which admits of being easily calculated, 
proves not to be so insensibly small as to elude all chance of 
detection, provided only the observations are conducted with ex- 
treme delicacy. 

But how shall we find in such distant objects as the stars an 
analogue of the bell which we have assumed in the illustration 
drawn from sound? What evidence can we ever obtain, even if 
an examination of their light should present us with rays of defi- 
nite refrangibility, of the existence in those remote bodies of 
ponderable matter vibrating in known periods not identical with 
those corresponding to the refrangibilities of the definite rays 
which we observe? The answer to this question will involve a 
reference, which I will endeavour to make as brief as I can, to the 
splendid researches of Professor Kirchhoff. The exact coinci- 
dence of certain dark lines in the solar spectrum with bright lines 
in certain artificial sources of lighthad previously been in one or two 
i } but it is to Kirchhotf we owe the inference 






































from an extension of Prevost’s theory of exchanges, that a glowing 
medium which emits bright light of any particular refranzibility 
necessarily (at that temperature at least) acts as an absorbing 
medium, extinguishing light of the same refrangibility. In saying 
this it is but just to mention that in relation to raciant heat 
(from whence the transition to light is easy) Kirchhoff was pre- 
ceded, though unconsciously, | y our own countryman, Mr. Balfour 
Stewart. ‘The inference u Kirchhoff drew from Prevost's 

theory thus extended | » make a careful comparison of t 
places of the dark lines of t lar spectrum with those of bright 
lines produced the incandescent gas or vapour of known 

elements ; and the coincidenc were in many cases so remarkal 
as to establish st to a certainty the existence of several of the 
known elements in the solar atmosphere, producing by their ab- 
sorbing act e dark lines coinciding with the bright lines 
observe other elements may be mentioned in particular 
, the s t of which, when traversed by an electric 
e, shows ht line or band exactly coinciding with the 

i > C, and ar r with the line F. 

Now Mr. Hugzins found that several of the stars show in their 


spectra dark lines coinciding in position with C and F; and what 
strengthens the belief that this coincidence, or apparent coinci- 
dence, is not merely fortuitous, but is due to a 


that the two lines are found 
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r, both present or 
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both absent. And Kirchl theory suggests that the common 
cause is the existence of hydrogen in t eres of the sun 
and certain stars, and its exercise of action on the 





light emitted from beneat 

Now by careful ted observati 
furnished with a spectroscope of high dispersive power, Mr. 
Huggins found that the F line, the one selected for observation, in 
the spectrum of Sirius did not exactly coincide with the corre- 
sponding bright line of a hydrogen spark, which latter agrees in 
position with the solar F, but was a little less refrangible, while 
preserving the same general appearance. What conclusion, then, 
are we to draw from the result? Surely it would be most 
unreasonable to attribute the dark lines in the spectra of the sun 
and of Sirius to distinct causes, and to regard their almost exact 
coincidence as purely fortuitous, when we | in proper motion a 

to account for a minute difference. And if, as 
Kirchhoff’s labours render almost certain, the dark solar line de- 
pends on the existence of hydrogen in the atmosphere of our sun, 
we are ied to infer that that element, with which the chemiss 
working in his laboratory is so familiar, exists and is subject 
to the same physical laws in that distant star, so distant, that, 
judging by the most probable value of its annual parallax, light, 
which would go seven times round our earth in one second, 
would take fourteen years to travel from the star. What a grand 
conception of the unity of plan pervading the universe do such 
conclusions present to our minds! 

Assuming, then, that the small difference of refrangibility 
observed between the solar F and that of Sirius is due to proper 
motion, Mr. Huggins concludes from his measures of the minute 
ditference of position that at the time of the observation Sirius 
was receding from the earth at the rate of 41°4 miles per second. 
A part of this was due to the motion of the earth in its orbit ; 
and on deducting the orbital velocity of the earth, resolved in the 
direction of a line drawn from the star, there remained 29°4 miles 
per second as the velocity with which Sirius and our sun are 
mutually receding from each other. Considering the minuteness 
of the quantity on which the result depends, it is satisfactory to 
find that Mr. Huggins’ results as to the motion of Sirius have 
been confirmed by the observations of Father Secchi made at Rome 
with a different instrument. 

The determination of radial proper motion in this way is still in 
its infancy. It is worthy of note that, unlike the detection of 
transversal proper motion by change of angular position, it is 
equally applicable to stars at all distances, provided they are 
bright enough to render the observations possible. It is conceivable 
that the results of these observations may one day lead to a de- 
termination of the motion of the solar system in space, which is 
more trustworthy than that which has been deduced from changes 
of position, as being found on a broader induction, and not con- 
fined to conclusions derived from the stars in our neighbourhood. 
Should even the solar system and the nearer stars be drifting 
along, as Sir John Herschel suggests, with an approximately 
common motion, like motes in a sunbeam, it is conceivable that 
the circumstance might thus be capable of detection. To what 
wide speculations are we led as to the possible progress of our 
knowledge when we put together what has been accomplished in 
different branches of science! 

I turn now to another recent application of spectral ana ysir, 
The phenomenon of a total solar eclipse is described by those who 
have seen it as one of the most imposing that can be witnessed. 
The rarity of its occurrence and the shortness of its duration 
afford, however, opportunity for only a hasty study of the 
phenomena which may then present themselves. Among these, 
one of the most remarkable, seen indeed before, but first brough« 
prominently into notice by the observers who watched the eclipse 
of July 7th, 1842, consists in a series of mountain-like or cloud- 
like luminous objects seen outside the dark dise of the moon. 
These have been seen in subsequent total eclipses, and more 
specially studied, by means of photography, by Mr. Warren De 
La Rue in the eclipse of June 18, 1860, The result of the various 
observations, and especially the study, which could be made at 
leisure, of the photographs obtained by Mr. De La Rue, proved 
conclusively that these appendages belong to the sun, not to the 
moon. The photographs proved further their light to be remark- 
able for actinic power. Since that time the method of spectral 
analysis has been elaborated; and it seemed likely that 
additional information bearing on the nature of these objects 
might be obtained by the application of the spectroscope. 
Accordingly various expeditions were equipped for the purpose 
of observing the total solar eclipse which was to happen on 
August 17, 1868. In our own country an equatorially mounted 
telescope provided with a spectroscope was procured for the pur- 
pose by the Royal Society, which was entrusted to Lieut. (now 
Captain) Herschel, who was going out to India, one of the countries 
crossed by the line of the central shadow. Another expedition 
was organised by the Royal Astronomical Society, under the 
auspices of Major Tennant, who was foremost in pressing on the 
attention of scientific men the importance of availing themselves 
of the opportunity. 

Shortly before the conclusion of the meeting of the Association 
at Norwich last year the first results of the observations were made 
known to the meeting through the agency of the electric telegraph. 
In a telegram sent by M. Janssen to the president of the Royal 
Society, it was announced that the spectrum of the prominences 
was very remarkable, showing bright lines, while that of the corona 
showed none. Brief as the message n ily was, one point was 
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settled. The prominences could not be clouds in the strict sense 
of the term, shining either by virtue of their own heat or by light 
reflection from below. They must consist of incandescent matter 
in the gaseous form. It appeared from the more detailed accounts 
received by post from the various observers, and put together at 
leisure, that except in the immediate neighbourhood of the sun 
the light of the prominences consiste mainly of three bright lines; 
of which two coincided with C and F, and the intermediate one 
nearly, but, as subsequent researches showed, not exactly with D. 
The bright lines coinciding with C and F indicate the presence of 
glowing hydrogen. Several of the other lines were identified with 
those which would be produced by the incandescent vapour of cer- 
tain other elements. : 

This is precious information to have gathered during the brief 
interval of the total phase, andrequired on the part of the observers 
self-denial in withdrawing the eye from the imposing spectacle of 
the surrounding scenery, and coolness in proceeding steadily with 
some definite part of the inquiry, when so many questions crowded 
for solution, and the fruits of months of preparation were to be 
reaped in three or four minutes or lost altogether; especially 
when, as too often happened, the observations were provokingly 
interrupted by flying clouds. 

But valuable as these observations were, it is obvious that we 
should have had long to wait before we could have become 
accquainted with the usual behaviour of these objects, and their 
possible relation to changes which may be going on at the surface 
of the sun, if we had been dependent on the rare and brief pheno- 
menon of a total solar eclipse for gathering information respecting 
them. But how, the question might be asked, shall we ever be 
able so to subdue the overpowering glare of our great luminary, 
and the dazzling illumination which it produces in our atmosphere 
when we look nearly in its direction, as to perceive objects which 
are comparatively so faint’ Here again the science of optics comes 
in aid of astronomy. 

When a line of light, such as a narrow slit held in front of a 
luminous object, is viewed through a prism, the light is ordinarily 
spread out into a coloured band, the length of which may be in- 
creased at pleasure by substituting two or more prisms for the 
single prism. As the total quantity of light is not thereby in- 
creased, it is obvious that the intensity of the light of the coloured 
band will go on decreasing as the length increases. Such is the 
case with ordinary sources of light, like the flame of a candle or 
the sky, which gives a continuous spectrum, or one generally con- 
tinuous, though interrupted by dark bands. But if the light from 
the source be homogeneous, consisting, that is, of light of one 
degree of refrangibility only, the image of the slit will be merely 
deviated by the prisms, not widened out intoa band, and not con- 
sequently reduced in intensity by the dispersion. And if the 
source of light emit light of both kinds, it will be easily understood 
that the images of the slit corresponding to light of any definite 
refrangibilities which the mixture may contain will stand out, by 
their superior intensity, on the weaker ground of the continuous 
spectrum. 

Preparations for observations of the kind had long been in pro- 
gress in the hands of our countryman Mr. Lockyer. His first 
attempts were unsuccessful; but, undi-m wed by failure, he ordered 
the construction of a new spectroscope of superior power, in which 
he was aided by a grant from the sum placed annually by Parlia- 
ment at the disposal of the Royal Society for scientitic purposes. 
The execution of this instrument was delayed by what proved to 
be the last illness of the eminent optician to whom it was entrusted, 
the late Mr. Cooke; but when at last the instrument was placed in 
his hands, Mr. Lockyer was not long in discovering the object of 
his two years’ search. On the 20th October last year, in examining 
the space immediately surrounding the edge of the solar disc, he 
obtained evidence, by the occurrence of a bright line in the spec- 
trum, that his slit was on the image of one of those prominences 
the nature of which had so long been an enigma. It further 
appeared from an observation made on November the 5th (as indeed 
might be expected from the photographs of Mr. De la Rue, andthe 
descriptions of those who had observed total solar eclipses) that 
the prominences were merely elevated portions of an extensive 
luminous stratum of the same general character, which, now that 
the necessity of the interposition of the moon was dispensed with, 
could be traced completely round the sun. Notices of this dis- 
covery were received from the author by the Royal Society on 
October 21st and November 3rd, and the former was almost im- 
mediately published in No. 105 of the ‘* Proceedings.” These were 
shortly afterwards followed by a fuller paper on the same subject. 

Meanwhile the same thing had been independently observed in 
another part of the world. After having observed the remarkable 
spectrum of the prominences during the total eclipse, it occurred 
to M. Janssen that the same method might allow the prominences 
to be detected at any time ; and on trial he succeeded in detecting 
them the very day after the eclipse. The results of his observa- 
tions were sent by post, and were received shortly after the 
account of Mr. Lockyer’s discovery had been communicated by 
Mr. De La Rue to the French Academy. 

In the way hitherto described a prominence is not seen as a 
whole, but the observer knows when its image is intercepted by 
the slit ; and by varying a little the position of the slit a series of 
sections of the prominence is obtained, by putting which to- 
gether the form of the prominence is deduced. Shortly after Mr. 
Lockyer’s communication of his discovery, Mr. Huggins, who had 
been independently engaged in the attempt to render the promi- 
nences visible by the aid of the spectroscope, succeeded in seeing 
a prominence as a whole by somewhat widening the slit, and using 
a red glass to diminish the glare of the light admitted by the slit, 
the prominence being seen by means of the C line in the red. Mr. 
Lockyer had a design for seeing the prominences as a whole by 

iving the slit a rapid motion of small extent, but this proved to 

superfluous, and they are now habitually seen by their actual 
forms. Nor is our power of observing them restricted to those 
which are so situated that they are seen by projection outside the 
sun’s limb; such is the power of the spectroscopic method of 
observation that it has enabled Mr. Lockyer and en to observe 
them right on the disc of the sun, an important step for connect- 
ing them with other solar phenomena. 

One of the most striking results of the habitual study of these 
prominences is the evidence they afford of the stupendous changes 
which are going on in the central body of our system. Prominences 
the heights of which are to be measured by thousands and tens of 
thousands of miles, appear and disappear in the course of some 
minutes. And a Pe: 2 of certain minute changes of position in 
the bright line F, which receive a simple and natural explanation 
by referring them to proper motion in the glowing gas = which 
that line is produced, and which we see no other way of accounting 
for, have led Mr. Lockyer to conclude that the gas in question is 
sometimes travelling with velocities comparable with that of the 
earth in its orbit. Moreover these exhibitions of intense action 
are frequently found to be intimately connected with the spots, 
and can hardly fail to throw light on the disputed question of their 
formation. Nor are chemical composition and proper motion the 
only physical conditions of the gas which are accessible to 
spectral analysis. By comparing the breadth of the bright bands 
(lor though narrow they are not mere lines) seen in the prominences 

with those observed in the spectrum of hydrogen rendered incan- 
descent under ditferent physical conditions, Dr. Frankland and Mr. 
Lockyer have y ae sani conclusions respecting the pressure to 
which the gas is subject in the neighbourhood of the sun. I am 
happy to say that Mr. Lockyer has consented to deliver a discourse 
during our meeting, in which the whole subject will doubtless be 
fully explained. 

I have dwelt perhaps too long on this topic, and I cannot help 
fearing that I may have been tedious to the many scientific men 
to whom the subject is already perfectly familiar. Yet the con- 
templations which it opens out to us are so exalted, and the proof 
which it affords of what can be accomplished by the union of 
ditferent branches of science is so striking, that I hope I may be 
pardoned for occupying your time. I cannot, however, leave the sub- 








ject of astronomy without congratulating the Association on the ac- 
complishment of an object which originated with it, and in the pro- 
motion of which it formerly took an active part. It was at the 
meeting of the Association at Birmingham in 1849, under the 
ogee 1d of the Rev. Dr. Robinson, that a resulution was passed 

or making an application to her Majesty’s Government to 
establish a reflector of not less than 3ft. aperture at the Cape of 
Good Hope, and to make such additions to the staff of that obser- 
vatory as might be necessary for its effectual working. This 
resolution met with the hearty concurrence of the president of the 
council of the Royal Society, who suggested that the precise 
locality in the Southern hemisphere where the telescope should be 
erected had best be left an open question. This modification having 
been adopted by your council, the application was presented to 
Earl Russell, then First Lord of the Treasury, by representatives 
of both bodies early in 1850. A reply was received from Govern- 
ment to the effect that though they agreed with the Association as 
to the interest which attached itself to the inquiry, yet there was 
so much difficulty attending the arrangements that they were not 
prepared to take any steps without much further inquiry. This 
reply was considered so far favourable as not to forbid the hope of 
success if the application were renewed on a suitable opportunity. 
The subject was again brought before the Association by Colonel 
(now General Sir Edward) Sabine, in his opening address as Presi- 
dent at the Belfast meeting in 1852. The result was that the matter 
was again brought before Government by a committee of the British 
Association, acting in conjunction with a committee of the Royal 
Society, by means of an application made to the Earl of Aberdeen. 
By this time the country was engaged in the Russian war, in con- 
sequence of wh ch, it was replied, no funds could then be spared ; 
but a promise was given that when the crisis then impending was 
past the matter should be taken up, a promise which the retire- 
ment from office and subsequent death of Lord Aberdeen rendered 
of no avail. 

But though failing in its immediate object, the action of the 
British Association in this matter has not remained fruitless. A few 
years later the subject was warmly taken up at Melbourne, and after 
preliminary correspondence between the Board of Visitors of the 
Melbourne Observatory and the president and council of the 
Royal Society, and the appointment by the latter body of a com- 
mittee to consider and report on the subject, in April, 1864, a 
proposition was made to the Colonial Legislature for a grant of 
£5000 for the construction of a telescope, and was acceded to. Not 
to weary you with details, I will merely say that the telescope has 
been constructed by Mr. Grubb, of Dublin, and is now erected at Mel- 
bourne, and in the hand of Mr. Le Sueur, who has been appointed to 
use it. It is a reflector of 4ft. aperture, of the Cassegrain con- 
struction, equatorially mounted, cad provided with a clock-move- 
ment. [Before its shipment it was mspected in Dublin by the 
committee appointed by the Royal Society to consider the best mode 
of carrying out the object for which the vote was made by the Mel- 
bourne Legislature ; and the committee speak in the highest terms 
of its contrivance and execution. We may expect before long to 
get a first instalment of the results obtained by a scrutiny of the 
southern heavens with an instrument far more powerful than any 
that has hitherto been applied to them—results which will at the 
same time add to our existing knowledge and redound to the 
honour of the colony, by whose liberality this long-cherished object 
has at last been effected. 

As I have mentioned, an application to the Government on the 
part of the Association which was not successful, it is but right to 
say that such is not generally the result; I will refer to one ins'ance. 
At the Cambridge meeting of the Association in 1862, a 
committee, consisting of representatives of the mechanical and 
chemical sections was appointed for the purpose of investigating 
the application of gun-cotton to warlike purposes. At the New- 
castle meeting in the following year this committee presented 
their report. It was felt that a complete study of the subject 
demanded appliances which could be obtained only from our 
military resources, and at the Newcastle meeting a resolution 
was passed recommending the appointment of a royal commis- 
sion. This recommendation was adopted, and in 1864 a com- 
mission was appointed, which was requested to report on the 
application of gun-cotton to civil as well as to naval and military 
purposes. The committee gave in their report last year, and 
that report, together with a more recent return relative to the 
application of gun-cotton to mining and quarrying operations, 
has just been printed for the House of Commons. 

A substance of such comparatively recent introduction cannot 
be fairly compared with an explosive in the use of which we have 
the experience of centuries. Yet even with our present experience, 
there are some purposes for which gun-cotton can advantageously 
replace gunpowder, while its manufacture and storage can be 
effected with comparative safety, since it is in a wet state during 
the process of manufacture, and is not at all injured by being kept 
permanently in water, but merely requires to be dried for use. 
Even should it be required to store it in the dry state, it is doubt- 
ful whether, with the precautions indicated by the chemical 
investigations of Mr. Abel, any greater risk is incurred than in the 
case of gunpowder. In the blasting of hard rocks it is found to be 
highly efficient, while the remarkable results recently obtained by 
Mr. Abel leave no doubt of its value for explosions such as are 
frequently required in warfare. General Hay speaks highly of 
the promise of its value for small arms; but many more experiments 
are required, especially as a clange in the arm and mode of ignition 
require a change in the construction of the cartridge. In heavy 
ordnance, the due control of the rapidity of combustion of the 
substance is a matter of greater difficulty; and though considerable 
progress has been made, much remains to be done before the three 
conditions of safety to the gun, high velocity of projection, and 
uniformity of result, are satisfactorily combined. 

By the kindness of Dr. Carpenter, I am enabled to mention to 

‘ou the latest results obtained in an expedition which could not 

ve been undertaken without the aid of Government, an aid 
which was freely given. Last year Dr. Carpenter and Professor 
Wyville Thomson represented to the president and council of the 
Royal Society the great importance to zoology and paleontology 
of obtaining soundings from great depths in the ocean, and sug- 
gested to them to use their influence with the Admiralty to induce 
them to place a gunboat, or other suitable vessel, at the disposal 
of those gentlemen and any other naturalists who might be willing 
to accompany them for the —— of carrying on a systematic 
course of deep-sea dredging for a month or six weeks. This appli- 
cation was forwarded to the Admiralty with the warm support of 
the president and council, and was readily acceded to. The 
operations were a good deal impeded by rough weather, but never- 
pom important results were obtained. ety oe was success- 
fully accomplished at a depth of 650 fathoms; and the existence 
was established of a varied and abundant submarine Fauna, at 
depths which had generally been supposed to be either azoic, or 
occupied by animals of a very low type; and the character of the 
Fauna and of the mud brought up was such as to point to a 
chalk formation actually going on. 

It, seemed desirable to carry the soundings to still greater depths, 
and to examine more fully the changes of temperature which had 
been met with in the descent. Another application was accordingly 
made to the Admiralty in the present year, and was no less readily 
acceded to than the former, and a larger vessel than that used last 
year is now on her cruise. I am informed by Dr. Carpenter that 
dredging has been successfully carried down to more than 2400 
fathoms (nearly the height of Mont Blanc), and that animal life 
has been found even at that depth in considerable variety, though 
its amount and kind are obviously influenced by the reduction of 
temperature to Arctic coldness. <A very careful series of tempera- 
ture soundings has been taken, showing, on the same spot, a 
continuous descent of temperature with the depth, at first more 
rapid, afterwards pretty uniform. Thermometers, protected from 
pressure by a plan described by Dr. Miller, were found to maintain 
their character at the great depths reached, the difference between 
them and the best ordinary thermometers used in the same sound- 





ing being exactly conformable to the pressure corresponding with 
each depth, as determined by the experiments previously made in 
smaller depths. All the observations hitherto made go to confirm 
the idea of a general interchange of polar and equatorial water, 
the former occupying the lowest depths, the latter forming a 
superficial stratum of 700 or 800 fathoms. The analyses of the 
water brought up indicate a large proportion of carbonic acid in 
me gee of the deep waters, and a general diffusion of organic 
matter. 

I must turn for a few moments to another application recently 
made to Government, which has not been successful. The appli- 
cation I have in view was made, not by the British Association ‘or 
other scientific societies in their corporate capacity, but by a body 
composed of the presidents of the British Association and of the 
Royal and other leading scientific societies ; and its object was, 
not the promotion of science directly, but the recognition of pre- 
eminent scientific merit. In the history of science few names, 
indeed, hold so prominent a place as that of Faraday. The perfect 
novelty of principle and recondite nature of many of his great 
discoveries are such as to bear the impress of genius of the highest 
order, and to form an epoch in the advance of science ; and while 
his scientific labours excited the admiration of men of science 
throughout the world, his singularly genial disposition, and modest, 
unassuming character, won for him the love of those who had the 
happiness of numbering him among their personal friends. At a 
meeting of the presidents of the scientific societies to which I 
have alluded, it was resolved to erect a marble statue in memory 
of Faraday. He was a man of whom England may well be proud, 
and it was thought that it would be a graceful recognition of his 
merits if the monument were erected at the public expense. The 
present Chancellor of the Exchequer, however, did not think it 
right that the recognition of scientific merit, however eminent, 
should fall on the taxation of the country, though even in a pecu- 
niary point of view the country has received so much benefit from 
the labours of scientific men. The carrying out of the resolution 
being thus left to private exertion, a public meeting. presided over 
by H.R.H. the Prince of Wales, was held in the Royal Institu- 
tion, an establishment which has the honour of being identified 
with Faraday’s scientific career. At this meeting a committee 
was formed to carry out the object, and a subscription list com- 
menced, By permission of the secretaries of this Association, an 
office has been opened in the reception room, where those members 
of the Association who may be desirous of taking part in the 
movement will have every facility afforded them. 

In chemistry I do not believe that any great step has been made 
within the last year ; but perhaps there is no science in which an 
earnest worker is so sure of being rewarded by making some sub- 
stantial acquisition to our knowledge, though it may not be of 
the nature of one of those grand discoveries which from time to 
time stamp their impress on different branches of science. I may 
be permitted to refer to one or two discoveries which are exceed- 
ingly curious, and some of which may prove of considerable prac- 
tical importance. 

The Turaco, or plantain-eater of the Cape of Good Hope, is cele- 
brated for its beautiful plumage. A portion of the wings is of a fine 
red colour. This red colouring matter has been investigated by Pro- 
fessor Church, who finds it to contain nearly 6 per cent. of copper, 
which cannot be distinguished by the ordinary tests, nor removed 
from the colouring matter without destroying it. The colouring 
matter is, in fact, a natural organic compound, of which copper is 
one of the essential constituents. Traces of this metal had pre- 
viously been found in animals, for example, in oysters, to the cost 
of those who partook of them. But in these cases the presence of 
the copper was merely accidental; thus oysters that lived near 
the mouths of streams which came down from copper mints 
assimilated a portion of the copper salt, without apparently its 
doing them either good or harm. But in the Turaco the exist- 
ence of the red colouring matter which belongs to their normal 
plumage is dependent upon copper, which. obtained in minute 
quantities with the food, is stored up in this strange manner in 
the system of the animal. Thus in the very same feather, partly 
red and partly black, copper was found in abundance in the red 
parts, but none or only the merest trace in the black. 

This example warns us against taking too utilitarian a view «, 
the plan of creation. Here we have a chemical substance elabo- 
rated which is perfectly unique in its nature, and contains a metal 
the salts of which are ordinarily regarded as poisonous to animals; 
and the sole purpose to which, so far as we know, it is subservient 
in the animal economy is one of pure decoration. Thus a pair of 
the birds which were bets in captivity lost their fine red colour in 
the course of a few days, in consequence of washing in the water 
which was left them to drink, the red colouring matter, which is 
soluble in water, being thus washed out; but except as to the 
loss of their beauty it does not appear that the birds were the 
worse for it. 

A large part of the calicos which are produced in this country in 
such enormous quantities are sent out into the market in the 
printed form. Although other substances are employed, the place 
which madder occupies among dye-stuffs with the calico printer is 
compared by Mr. Schunck to that which iron occupies among 
metals with the engineer. It appears from the public returns 
that upwards of 10,000 tons of madder are imported annually into 
the United Kingdom. The colours which madder yields to mor- 
danted cloth are due to two substances, alizarine, and purpurine, 
derived from the root. Of these alizarine is deemed the more 
important, as producing faster colours, and yielding finer violets. 
In studying the transformations of alizarine under the action of 
chemical reagents, MM. Graebe and Liebermann were led to con- 
nect it with anthracene, one of the coal-tars, series of bodies, and 
to devise a mode of forming it artificially. The discovery is still 
too recent to allow us to judge of the cost with which it can be 
obtained by artificial formation, which must decide the question 
of its commercial employment. But assuming it to be thus ob- 
tained at a sufticiently cheap rate, what a remarkable example 
does the discovery afford of the way in which the philosopher 
quietly working in his laboratory may obtain results which revolu- 
tionise the industry of nations! To the calico printer, indeed, it 
may make no very important difference whether he continues to 
use madder, or replaces it by the artificial substance ; but what 
a sweeping change is made in the madder-growing interest ! What 
hundreds of acres hitherto employed in the madder-cultivation are 
set free for the production of human food, or of some other sub- 
stance useful to man! Such changes can hardly be made without 
temporary inconvenience to those who are interested in the branches 
of industy affected ; but we must not on that account attempt to 
~ the progress of discovery, which is conducive to the general 
weal, 

Another example of the way in which practical applications un- 
expectedly turn he when science is pursued for its own sake is 
afforded by a result recently obtained by Dr. Matthiessen, in his 
investigation of the constitution of the opium bases. He found 
that by the action of hydrochloric acid on morphia a new base was 
aay ae which as to composition differed from the former merely 

y the removal of one equivalent of water. But the physiological 
action of the new base was utterly different from that of the 
original one. While morphia is a powerful narcotic, the use of 
which is apt to be followed by subsequent depression, the new 
base was found to be free from narcotic properties, but to be a 
powerful emetic, the action of which was unattended by injurious 
after-effects. It seem likely to become a valuable remedial agent. 

In relation to mechanism, this year is remarkable as being the 
cententary of the great invention of our countryman James Watt. 
It was in the year 1769 that he took out his patent involving the 
invention of separate condensation, which is justly regarded as 
forming the birth of thesteam engine. Little could even his inven- 
tive mind have foreseen the magnitude of the gift he was confer- 
ring on mankind in general, and on his own country more 
particularly. In these days of steamers, power-looms, and railways, 
it requires no small effort to place ourselves in imagination in the 
condition we should be in without the steam engine. It needs no 
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formal celebration to remind Britons of what they owe to Watt. 
Of him truly it may be said ‘‘si monumentum requiras circum- 
spice.” 

“With reference to those branches of science in which we are 
more or less concerned with the phenomena of life, my own studies 
give me no right to address you. I regret this the less because 
my predecessor and my probable successor in the presidential 
chair are both of well-known eminence in this department. But 
I hope I may be permitted as a physicist,and viewing the question 
from the physical side, to express to you my views as to the rela- 
tion which the physical bear to the biological sciences. 

No other physical science has been brought to such perfection as 
mechanics ; and in mechanics we have long been familiar with the 
idea of the perfect generality of its laws, of their applicability to 
bodies organic as well as inorganic, living as well as dead. Thus 
in a railway collision when a train is suddenly arrested the pas- 
sengers are thrown forward, by virtue of the inertia of their bodies, 
precisely according to the laws which regulate the motion of dead 
matter. So trite has the idea become that the reference to it may 
seem childish ; but from mechanics let us pass on to chemistry, 
and the case will be found by no means so clear. When chemists 
ceased to be content with the mere ultimate analysis of organic 
substances, and set themselves to study their proximate con- 
stituents, a great number of definite chemical compounds were 
obtained which could not be formed artificially. I do not know 
what may have been the usual opinion at that time among chemists 
as to their mode of formation. Probably it may have been 
imagined that chemical affinities were indeed concerned in their 
formation, but controlled and modified by an assumed vital force. 
But as the science progressed many of these or zanic substances were 
formed artificially, in some cases from other and perfectly distinct 
organic substances, in other cases actually from their elements. 
This statement must indeed be accepted with one qualification. It 
was stated several years ago by M. Pasteur, and I believe the 
statement still remains true, that no substance the solution of 
which possesses the property of rotating the plane of polarisation 
of polarised light had been formed artificially from substances not 
possessing that property. Now several of the natural substances 
which are deemed to have been produced artificially are active, in 
the sense of rotating the plane of polarisation ; and therefore in 
these cases the inactive, artificial substances cannot be absolutely 
identical with the natural ones. But the inactivity of the artificial 
substance is readily explained on the supposition that the 
artificial substance bears to the natural the same relation as 
racemic acid bears to tartaric—that it is, so to speak, a mixture 
of the natural substance with its image in a mirror. And when 
we remember by what a peculiar and troublesome process M. 
Pasteur succeeded in separating racemic acid into the right-handed 
and left-handed tartaric acids, it will be at once understood how | 
easily the fact, if it be a fact, of the existence in the natural sub- 
stance of a mixture of two substances, one right-handed and the | 
other left-handed, but otherwise identical, may have escaped 
detection. This is a curious point, to the clearing up of which it 
is desirable that chemists should direct their attention. Waiving 
then the difference of activity or inactivity, which, as we have 
seen, admits of a simple physical explanation, though the correct- 
ness of that explanation remains to be investigated, we may say 
that at the present time a considerable number of what used to be 
regarded as essentially natural organic substances have been 
formed in the laboratory. That being the case, it seems most 
reasonable to suppose that in the plant or animal from which 
those organic substances were obtained they were formed by the 
play of ordinary chemical affinity, not necessarily nor probably 

»y the same series of reactions by which they were formed in the 
laboratory, where a high temperature is commonly employed, but 
still by chemical reactions of some kind, under the agency in many 
cases of light, an agency sometimes employed by the chemist in 
his laboratory. And since the boundary line between the natural 
substances which have and those which have not been formed 
_artificially is one which, so far as we know, simply depends upon 
the amount of our knowledge, and is continually changing as new 
processes are discovered, we are led to extend the same reasoning 
to the various chemical substances of which organic structures are 
made up. 

But do the laws of chemical affinity, to which, as I have 
endeavoured to infer, living beings, whether vegetable or animal, 
are in absolute subjection, together with those of capillary attrac- 
tion, of diffusion, and so forth, account for the formation of an 
organic structure, as distinguished from the elaboration of the | 
chemical substances of which it is composed? No more, it seems ° 
to me, than the laws of motion account for the union of oxygen | 
and hydrogen to form water, though the ponderable matter so , 
uniting is subject to the laws of motion during the act of union ; 
just as well as before and after. In the various processes of ; 
crystallisation, of precipitation, and so forth, which we witness in | 
dead matter, I cannot see the faintest shadow of an approach to | 
the formation of an organic structure, still less to the wonderful ' 
series of changes which are concerned in the growth and perpetua- | 
tion of even the lowliest plant. Admitting to the full as 
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ighly 
probable, though not completely demonstrated, the 7 
to living beings of the laws which have been ascertained wit 
reference to dead matter, I feel constrained, at the same time, to 
admit the existence of a mysterious something lying beyond—a 
something sui generis, which I regard, not as balancing end 
suspending the ordinary physical laws, but as working within them 
and through them to the attainment of a designed end. 

What this something, which we call life, may be, is a profound 
mystery. We know not how many links in the chain of secondary 
causation may yet remain behind; we know not how few. It 
would be presumptuous indeed to assume in any case that we had 
already reached the last link, and to charge with irreverence a 
fellow-worker who attempted to push his investigations yet one 
step further back. On the other hand, if a thick darkness 
enshrouds all beyond, we have no right to assume it to be 
impossible that we should have reached even the last link of the 
chain; a stage where further progress is unattainable, and we can 
only refer the highest law at which we stopped to the fiat of an 
Almighty Power. To assume the contrary as a matter of neces- 
sity is, practically, to remove the First Cause of all to an infinite 
distance from us. The boundary, however, between what is 
clearly known and what is veiled in impenetrable darkness is not 
ordinarily thus sharply defined. Between the two there lies a 
misty region, in which loom the ill-discerned forms of links of the 
chain which are yet beyond us. But the general principle is not 
affected thereby. Let us fearlessly trace the dependence of link 
on link as far as it may be given us to trace it, but let us take heed 
that in thus studying second causes we forget not the First Cause, 
nor shut our eyes to the wonderful proofs of design which, in the 
study of organised beings especially, meet us at every turn. 

Truth we know must be self-cousistent, nor can one truth con- 
tradict another, even though the two may have been arrived at by 
totally different processes, in the one case, suppose, obtained by 
sound scientific investigation, in the other case taken on trust from 
duly authenticated witnesses. Misinterpretations, of course, 
there may be on the one side or on the other, causing apparent 
contradictions. Every mathematician knows that in his private 
work he will occasionally, by two different trains of reasoning, 
arrive at discordant conclusions. He is at once aware that there 
must be a slip somewhere, and sets himself to detect and correct 
it. When conclusions rest on probable evidence the reconciling of 
apparent contradictions is not so simple and certain. It requires 
the exercise of a calm, unbiassed judgment, capable of looking at 
both sides of the question; and oftentimes we have long to suspend 
our decision, and seek for further evidence. None need fear the 
effect of scientific inquiry carried on in an honest, truth-loving, 
humble spirit, which makes us no less ready frankly to avow our 
ignorance of what we cannot explain than to accept conclusions 
based on sound evidence. The slow but sure path of induction is 





open tous. Let us frame hypotheses if we will; most useful are 
they when kept in their proper place, as stimulating inquiry. Let 
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us seek to confront them with observation and experiment, 
thereby confirming or upsetting them, as the result may prove; 
but let us beware of placing them prematurely in the rank of 
ascertained truths, and building further conclusions on them as if 
they were. 

When from the phenomena of life we _ on to those of mind, 
we enter a region still more profoundly mysterious. We can 
readily imagine that we may here be dealing with phenomena 
altogether transcending those of mere life, in some such way as 
those of life transcend, as I have endeavoured to infer, those of 
chemistry and molecular attractions, or as the laws of chemical 
affinity, in their turn, transcend those of mere mechanics. Science 
can be expected to do but little to aid us here, since the instrument 
of research is itself the object of investigation. It can but enlighten 
us as to the depth of our ignorance, and lead us to look to a higher 
aid for that which most nearly concerns our well-being. 





SECTION G.—MECHANICAL SCIENCE. 
ADDRESS OF THE PRESIDENT, Mr. C. W. Siemens, F.R.S. 

In addressing you from this chair I feel that I have accepted a 
task which, however flattering, I should have hesitated to under- 
take had I not every reason to rely on your forbearance, and on 
the friendly support of those senior members of our profession, 
who, by their attendance at these annual gatherings, give weight 
and importance to our proceedings. I also greatly depend on the 
co-operation of those members of the British Association who, 
although devoted to the cultivation of physical sciences, are never- 
theless ever ready to assist us in our endeavours to apply those 
sciences to practical ends. 

It is by submitting such subjects as will be brought before us to 
the double touchstone of pure science and of practical experience 
that we shall be able to appreciate real merit, and at the same 
time assist the authors of the several papers by a confirmation or 
rectification of their views, thus redeeming our proceedings from 
the adherent disadvantage of lack of time to give that full and 
patient attention which the authors might meet with in bringing 
their subjects before the purely professienal institutions of civil 
engineers, mechanical engineers, or naval architects. 

In prefacing our proceedings with a few remarks on the leading 
subjects of the day of special interest to our section, I can scarcely 
pass over the somewhat hackneyed question of technical education. 

The great International Exhibitions proved that although 
England still holds her ground as the oofien manufacturing 
country, the nations of the Continent have made great strides to 
dispute her pre-eminence in several branches, a result which is 
generally ascribed to their superior system of technical education. 
Those desirous of attaining a clear insight into that system, and 
the vast scale upon which it is being carried out under Government 
supervision, cannot do better than read Mr. John Scott Russell’s 
very able volume on this subject ; they will no doubt agree with the 
author in the necessity of energetic steps being taken in this 
country to promote the work of universal education, although I, 
for one, think that objection may fairly be made against the plan 
of merely imitating the example of our neighbours. 

The polytechnic schools of the Continent, not satisfied to impart 
to the technical student a good knowledge of mathematics and of 
natural sciences, pretend also to superadd the practical informa- 
tion necessary to constitute them engineers or manufacturers. 

This practical information is conveyed to them by professors 
lacking themselves practical experience, and tends to engender in 
the students a dogmatical conceit which is likely to stand in the 
way of originality in the adaptation of new means to new ends in 
their future career. On this account, I should prefer to see a 
sound ‘‘fundamental” education, comprising mathematics, 
dynamics, chemistry, geology, and = science, with a sketch 
only of the technical arts, followed up by professional training, 
such as can only be obtained in the workshop, the office, or the 
field. 

The universal interest evinced throughout the country in the 
work of education, by parliamentary inquiries, by the erection of 
colleges and professorships, and by the munificence of a leading 
member of our section in endowing a hundred scholarships, are 
proofs that England intends to hold her place also in this question 
of education amongst the civilised nations, and I am confident that 
she will accomplish this object in a manner in unison with her 
practical tendencies and independence of character. 

Closely allied to the question of education is that of the system 
of letters patent. A patent is, according to modern views, a con- 
tract between the commonwealth and an individual who has dis- 
covered a method, peculiar to himself, of accomplishing a result 
of general utility. The State, being interested to secure the 
information and to induce the inventor to put his discovery into 
execution, grants him the exclusive right of practising it, or of 
authorising others to do so, for a limited number of years, in con- 
sideration of his making a full and sufficient description of the 
same. Unfortunately, this simple and equitable theory of the 
patent system is very imperfectly carried out, and is beset by 
various objectionable practices which render a patent sometimes 
an impediment to, rather than a furtherance of applied science, and 
sometimes involve the author of an invention in endless legal con- 
tentions and disaster, instead of procuring for him the intended 
reward. These evils are so great and palpable that many persons, 
including men of undoubted sincerity and sound judgment on most 
subjects, advocate the entire abolition of the patent laws. They 
argue that the desire to publish the results of our mental labour 
suffices to ensure to the commonwealth the possession of all new 
discoveries or inventions, and that justice might be done to 
meritorious inventors by giving them national rewards. 


This argument may hold good as regards a scientific discovery, | 
| traveller to the Continent of the exceeding discomfort and delay 


where the labour bestowed is purely mental, and carries with it 
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has to be regarded as the result of a first conception, elaborated | 


by experiments and their application to existing processes in the 
face of practical difficulties, of prejudice, and of various dis- 
couragements, involving also great expenditure of time and money, 
which no man can well afford to give away ; nor can men of merit 
be expected to advocate their cause before the national tribunal of 
rewards, where, at best, only very narrow and imperfect views of 
the ultimate importance of a new invention would be taken, not 
to speak of the favouritism to which the doors would be thrown 
open. Practical men would undoubtedly prefer either to exercise 
their inventions in secret, where that is possible, or to desist from 
following up their ideas to the point of their practical realisation. 
If we review the progress of the technical arts of our time, we 
may trace important practical inventions almost without exception 
tothe Patent-office. In cases where the inventor of a machine or pro- 
cess happened to belong toa nation without an efficient patentlaw, we 
find that he readily transferred the scene of his activity to the 
country offering him the greatest encouragement, there to swell 
the ranks of intelligent workers. Whether we look upon the 
powerful appliances that fashion shapeless masses of irun and steel 
into railway wheels or axles, or into the more delicate parts of 
machinery, whether we look upon the complex machinery in our 
cotton factories, our print works, and paper mills, or into a Bir- 
mingham manufactory, where steel pens, buttons, pins, buckles, 
screws, pencil-cases, and other objects of general utility are pro- 
duced by carefully elaborated machinery at an extremely low 
cost; or whether we look upon our agricultural machinery by 
which England is enabled to compete, without protection, against 
the Russian or Danubian agriculturalist, with cheap labour and 
cheap land to back him- in nearly all cases we find that the 
machine has been designed and elaborated in its details by a 
—- who did not rest satisfied till he had persuaded the manu- 
acturers to adopt the same, and had removed all their real or 
imaginary objections to the innovation. We also find that the 
knowledge of its construction reaches the public directly or in- 
directly through the Patent-office, thus enlarging the basis for fur- 
ther inventive progress, 
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The greatest illustration of the beneficial working of the patent 
aws was supplied, in my opinion, by James Watt when, just about 
a hundred o ago, he patented his invention of a hot working 
cylinder and separate steam engine condenser. After years of 
contest against those adverse circumstances that beset every im- 
portant innovation, James Watt, with failing health and scanty 
means, was only upheld in his struggle by the deep conviction of 
the ultimate triumph of his cause. This conviction gave him con- 
fidence to enlist the co-operation of a second capitalist, after the 
first had failed him, and for asking for an extension of his 
declining patent. 

Without this opportune help Watt could not have succeeded to 
mature his invention. He would, in all probability, have relapsed 
into the mere instrument maker, with broken health and broken 
heart; and the invention of the steam engine would not only 
have been retarded for a generation or two, but its final progress 
would have been based probably upon the coarser conceptions of 
Papin, Savory, and Newcomen. 

It can easily be shown that the perfect conception of 
the physical nature of steam, which dwelt like a heaven-born in- 
spiration in Watt's mind, was neither understood by his con- 
temporaries, nor by his followers, up to very recent times, nor can 
it be gathered from Watt's imperfect specification. James Watt 
was not satisfied to exclude the condensing water from his working 
cylinder and tosurround the same by non-conducting substances, but 
he placed between the cylinder and the non-conducting envelope a 
source of neat in the form of a steam-jacket filled with steam 
at a pressure somewhat superior to that of the working 


steam. His successors have not only discarded the 
steam-jacket, and even condemned it on the superficial 
plea that the jacket presented a larger and hotter 


surface for loss by radiation than the cylinder, but expansive 
working was actually rejected by some of them on the ground that 
no practical advantage could be obtained by it. The modern 
engine, notwithstanding our perfected means of construction, had, 
in fact, degenerated in many instances into a virtual steam meter, 
constructed apparently with a view of emptying the boiler in the 
shortest possible space of time. It is only during the last twenty 
years that the subtle action of saturated steam (in condensing upon 
the sides of the cylinder when under pressure, and of re-evaporating 
when the pressure is relieved toward the end of each stroke) has 
been again recognised and insisted upon by Lechatelier and others, 
who have shown the necessity of a slightly superheated cylinder 
in order to realise the expansive force of steam. The result has 
been a reduction in the consumption of fuel in our best marine 
engines from 6 lb, or 8Ib. to below 3 lb. per gross indicated horse- 
power. 

It is a hopeful circumstance that during the next session of Par- 
liament the whole question of the patent laws is likely to be in- 
quired into by a special committee, who, it is to be hoped, will act 
decidedly in the gencral interest without being influenced by 
special claims. They will have it in their power to render the 
Patent-office an educational institution of the highest order. 

In viewing the latest achievements of engineering science, two 
works strike the imagination chiefly by their exceeding magnitude, 
and by the influence they are likely to exercise upon the traffic of 
the world. The first of these is the great Pacific Railway, which, 
in passing through vast regions hitherto inaccessible to civilised 
man, and over formidable mountain chains, joins California with 
the Atlantic states of the great American republic. The second 
is the Suez shipping canal, which, notwithstanding adverse prog- 
nostications and serious difficulties, will be opened very shortly to 
the commerce of the world. These works must greatly extend the 
range of commercial enterprise in the North Pacific and the Indian 
Seas. The new waterway to India will, owing to the difficult 
navigation of the Red Sea, be in effect only available for ships pro- 
pelled by steam, and will give a stimulus to that branch of engi- 
neering. 

Telegraph communication with America has been rendered more 
secure against interruption by the successful submersion of the 
French Transatlantic cable. On the other hand, telegraphic 
communication with India still remains in a very unsatisfactory 
condition, owing to imperfect lines and divided administration. 
To supply a remedy for this public evil the Indo-European 
Telegraph Company will shortly open its special lines for Indian 
correspondence. In northern Russia the construction of a land 
line is far advanced to connect St. Petersburg with the mouth of 
the Amoor River, on completion ef which only a submarine link 
between the Amoor and San Francisco will be wanting to complete 
the telegraphic girdle round the earth. 

With these great highways of speech once established, a net- 
work of submarine and aerial wires will soon follow to bind all 
inhabited portions of our globe together into a closer community 
of interests, which if followed up by steam communication b 
land and by sea, will open out a great and meritorious field for the 
activity of the civil and mechanical engineer. 

But while great works have to be carried out in distant parts, 
still more remains to be accomplished nearer home. The railway 
of to-day has not only taken the place of high roads and canals 
for the transmission of goods and passengers between our great 
centres of industry and population, but is already superseding 
bye-roads leading to places of inferior importance; it competes 
with the mule in carrying minerals over mountain passes, and 
with the omnibuses in our great cities. If a river cannot be 
spanned by a bridge without hindering navigation, a tunnel is 
forthwith in contemplation, or, if that should not be practicable, 
the transit of trains is yet accomplished by the establishment of a 
large steam ferry. 

It is one of the questions of the day to decide by which plan the 
British Channel should be crossed, to relieve the unfortunate 
inseparable from the existing most imperfect arrangements. Con- 
leading engineers, and is also entertained by the two interested 
Governments, we may look forward to its speedy and satisfactory 
solution. 

So long as the attention of railway engineers was confined to the 
construction of main lines, it was necessary for them to provide 
for a heavy traffic and high speeds, and these desiderata are best 
met by a level permanent way, by easy curves and heavy rails of 
the strongest possible materials, namely, cast steel; but, in 
extending the system to the corners of the earth, cheapness of 
construction and maintenance, for a moderate speed and a mode- 
rate amount of traffic, become a matter of necessity. 

Instead of plunging through hill and mountain, and of crossing 
and recrossing rivers by a series of monumental works, the modern 
railway passes in zigzag up the steep incline, and conforms to the 
windings of the narrow gorge; it can only be worked by light 
rolling stock of flexible construction, furnished with increased 
power of adhesion and great brake power. Yet by the aid of the 
electric telegraph, in regulating the progress of each train, the 
number of trains may be so increased as to produce, nevertheless, 
a large aggregate of traffic; and it is held by some that our trunk 
lines even would be worked more advantageously by light rolling 
stock. 

The brake power on several of the French and Spanish railways 
has been greatly increased by an ingenious arrangement conceived 
by Monsieur Lechatelier, of applying what has been termed ‘‘Contre 
vapour” to the engine, converting it for the time being into a 
pump, forcing steam and water into the boiler. 

While the extension of communication occupies the attention of, 
perhaps, the greater number of our engineers, others are engaged 
upon weapons of offensive and defensive warfare. We have 
scarcely recovered our wonder at the terrific destruction dealt by 
the Armstrong gun, the Whitworth bolt, or the steel barrel con- 
solidated under Krupp’s gigantic steam hammer, when we hear 
of a shield of such solidity and toughness as to bid defiance to 
them all. A larger gunor a hard bolt by Palliser or Griison is the 
successful answer to this challenge ; when again defensive plating, 
of greater tenacity to absorb the power resi in the shot, or of 
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such imposing weight and hardness combined as to resist the pro- 
jectile absolutely (causing it to be broken up by the force residing 
within itself), is brought forward. 

The ram of war, with heavy iron sides, which a few years since 
was thought the most formidable, as it certainly was the most 
costly, weapon ever devised, is already being superseded by ves- 
sels of the Captain type, as designed by Captain Coles, and ably 
carried out by Laird Brothers, with turrets seamal with guns of 
gigantic power) that resist the heaviest firing, both on account of 
their extraordinary thickness, and of the angular direction in 
which the shot is likely to strike. 

By an ingenious device, Captain Moncreiff lowers his gun upon 
its rocking carriage after firing, and thereby does away with em- 
brasures (the weak places in protecting works), while at the same 
time he gains the advantage of re-loading his gun in comparative 
safety. 

It is presumed that in thus raising formidable engines of offensive 
nid defensive warfare the civilised nations of the earth will pause 
before putting them into earnest operation, but if they should do 
so it is consolatory to think that they could not work them for 
long without effecting the total exhaustion of their treasuries, 
already drained to the utmost in their construction. 

While science and mechanical skill combine to produce these 
wondrous results, the germs of further and still greater achieve- 
ments are matured in our mechanical workshops, in our forges, 
and in our metallurgical smelting works; it is there that the 
materials of construction are prepared, refined, and put into such 
forms as to render greater and still greaterends attainable. Here a 
great revolution of our constructive art has been prepared by the 
production, in large quantities and at moderate cost, of a material 
of more than twice the strength of iron, which, instead of being 
fibrous, has its full strength in every direction, and which can be 
modulated to every degree of ductility, approaching the hardness 
of the diamond on the one hand and the proverbial toughness of 
leather on the other. To call this material cast steel seems to 
attribute to it brittleness and uncertainty of temper, which, how- 
ever are by no means its necessary characteristics, This new 
material, as prepared for constructive purposes, may indeed be 
both hard and tough, as is illustrated by the hard steel rope that 
has so materially contributed to the practical success of steam 
ploughing. 

Machinery-steel has gradually come into use since about 1850, 
when Krupp, of Essen, commenced to supply large ingots that were 
shaped into railway tires, axles, cannon, Xc., by melting steel in 
halls containing hundreds of melting crucibles. 

The Bessemer process, in dispensing with the process of puddling, 
and in utilising the carbon contained in the pig iron to effect the 
fusion of the final metal, has given a vast extension to the appli- 
cation of cast steel for railway bars, tires, boiler plates, Kc. 

This processis limited, however, inits application tosuperior brands 
of} ig iron, containing much carbon and no sulphur or phosphorus, 
which latter impurities are sodestructive to the quality of steel. The 
puddling process has still, unless the process of decarburisation of 
Mr. Heaton takes its place, to be resorted to, to purify these 
inferior pig irons, which constitute the bulk of our productions; 
and the puddled iron cannot be brought to the condition of cast 
steel except through the process of fusion. This is accomplished 
successfully in masses of from three to five tons on the open bed 
of aregenerative gas furnace at the Landore Siemens Stee! Works, 
and at other places. At the same works cast steel is also pro- 
duced, to a limited extent as yet, from iron ore, which, being 
operated upon in large masses, is reduced to the metallic state and 
liquefied by the aid of a certain proportion of pig metal. The 
regenerative gas furnace —the application of which to glass houses, 
to forges, &c., has made considerable progress—is unquestionably 
well suited for this operation, because it combines an intensity of 
heat, limited only by the point of fusion of the most refractory 
material, with extreme mildness of draught and chemical neutrality 
of flame. 

These and other processes of recent origin tend toward the pro- 
duction, at a comparatively cheap rate, of a very high class 
material that most shortly supersede iron for almost all structural 
purposes. As yet engineers hesitate, and very properly so, to 
construct their bridges, their vessels, and their rolling stoc« of 
the material sae oe by these processes, because no exhaustive 
experiments have been published as yet fixing the limit to which 
they may safely be loaded in extension, in compression, and in 
torsion, and because as yet no sufficient information has been obtained 
regarding the tests by which their quality can best be ascertained. 
This great want is in a fair way of being supplied by the experimental 
researches that have been carried on for some time at her Majesty's 
dockyards at Woolwich under a committee appointed for that pur- 
pose by the Institution of Civil Engineers. have also pleasure 
to announce an elaborate report by Mr. Wm. Fairbairn on this 
subject. In the meantime excellent service has been rendered by 
Mr. Kirkaldy in giving us, in a perfectly reliable manner, the 
resisting power and ductility of any sample of material which we 
wish to submit to his tests. The results of Mr. Whitworth’s ex- 

veriments tending to render the hammer and the rolls obsolete by 

Coter cast steel, while in a semi fluid state, into strong iron 
moulds by hydraulic pressure, are loeked upou with great interest. 
But, assuming that the new building material has been reduced to 
the utmost degree of uniformity and cheapness, and that its limits 
of strength are fully ascertained, there remains still the task for 
the civil and mechanical engineer to prepare designs suitable for 
the development of its peculiar qualities. If in constructing a 
girder, for example, a design were to be adopted that had been 
worked out for iron, and if all the scantlings were simply reduced 
in the inverse proportion of the absolute and relative strength of 
the new material, as compared with iron, such a girder would 
assuredly collapse when the test weight was applied, for the 
simple reason that the reduced sectional area of each part, 
in proportion to its length, would be insufficient to give stiffness. 
You might as well almost take a design for a wooden structure, 
and carry it out in iron by simply reducing the section of each 
part. The advantages of using the stronger material become 
most sogenee if applied, for instance, to large bridges where the 
principal strain upon each part is produced by the weight of the 
structure itself, for, supposing that the new material can be safely 
weighted to double the bearing strain of iron, and that the weight 
of the structure were reduced by one-half accordingly, there would 
still remain a large excess of available strength in consequence of 
the reduced total weight, and this would justify a further reduc- 
tion of the amount of the material employed. In constructing 
works in foreign parts the reduced cost of carriage furnishes also 
a powerful argument in favour of the stronger material, although 
its first cost per ton might largely exceed that of iron. 

The inquiries of the Royal Coal Commission into the extent and 
management of our coal fields appear to be re-assuring as regards 
the danger of their becoming soon exhausted ; nevertheless, the 
importance of economising these precious deposits in the pro- 
duction of steam power, in metallurgical operations, and in domestic 
use, can hardly be over estimated, The calorific power residing in 
a pound of coal of a given analysis can now be accurately ex- 
pressed in units of heat, which again are represented by equivalent 
units of force or of chemical action ; therefore, if we ascertain 
the consumption of coal of a steam engine, or of a furnace 
employed in metallurgical operations, we are able to tell by 
the light of physical science what proportion of the heat of com- 
bustion is utilised and what proportionis lost. Having arrived at 
this point we can also trace the channels through which loss takes 
place, and in diminishing these by judicious improvement we shall 
more and more approach those standards of ultimate perfection 
which we can never reach, but which we should, nevertheless, 
keep stedfastly before our eyes. Thus, a pound of ordinary coal is 
capable of producing 12,000 Fahrenheit units of heat, which equal 
2,240,000 foot-pounds, or units of force; whereas the very best 
performances of our pumping engines do not exceed the limit of 

000,000 foot-pounds of force per pound of coal consumed. In 
like manner 1 1b, of coal should be capable of heating 33 lb, of iron 
























































to the welding point of, say, 3000 deg., Fah., whereas, in an 
ordinary furnace, not 21b. of iron are so heated with 1 lb. of coal. 
These figures serve to show the great field for further improvement 
that lays yet before us. Although heat may be said to be the 
moving principle by which all things in nature are accomplished, 
an excess of it is not only hurtful to some of our processes, such as 
brewing, and destructive to our nutriments, but to those living in 
hot climates or sitting in crowded rooms an excess of temperature 
is fully as great a source of discomfort as excessive cold can be. 
Why, then, may I ask, should we not resort to refrigeration in 
summer as well as to calorification in winter if it can be shown 
that the one can be done at nearly the same cost as the other? 
So long as we rely for refrigeration upon our ice cellars, or upon 
importation of ice from distant parts, we shall have to look upon 
refrigeration as a costly lux only; but by the use of 
properly-constructed machines it will be possible, I believe, 
to produce refrigeration at an extremely moderate expenditure of 
fuel and labour. A machine has already been constructed capable 
of producing 9 Ib. of ice, or its equivalent, for 1 1b. of coal ; where- 
as the equivalent values of positive heat developed in the com- 
bustion of 11b. of coal, and of negative heat residing in 1 1b. of ice, 
is about as 12,000 to 170, or as one to seventy. This result already 
justifies the employment of refrigerating machines upon a large 
scale, but it is hard to say what practical results may yet be 
reached with an improved machine on strictly dynamical 
principles, because such a machine seems not tied in its results 
to any definite theoretical limits. Inchanging, for example, a pound 
of water from the liquid into the gaseous state, a given number of 
units of heat are required that may be produced by combustion of 
coal or by the expenditure of force; but in changing the same 
pound of water into ice, heat is not lost but gained in the 
operation, which heat must be traceable to another part of the 
machine, either as sensible heat or as developed force. It would lead 
me too far to enter at present into particulars on this question, 
which is one not without interest for the physicist and the 
mechanical engineer. 

There are several other subjects I should have gladly mentioned, 
were I not afraid of encroaching unduly upon your valuable time ; 
these will I trust, together with some of those I have mentioned, 
be brought before the section in the form of distinct papers, and 
will lead to interesting discussions. 
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1295. The Hon. Ropert Flower and Marruias MorGan Crow y, Durrow, 

Queen’s County, “ Improvements in organs.”—27th April, 1869. 

. GEORGE Epwin Kino, New York, U.S., ‘An improvement in fluted, 
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provements in steam engines.” 

2209. ALEXANDRE PaTENE, Fevix Barpoux, and Gustave Jurix, Rue des 
Filles du Calvaire, Paris, ‘‘ Improvements in the process of reproducing 
on wood all engravings through aqua fortis.”—30th Judy, 1869. 

2300, JEAN Baptiste Barreau Pincnon, Amiens, Somme, France, ‘‘ An 
improved apparatus for condensing steam.” 

2301. Cuaries Watrs and THomas Warts, St. Mary’s-terrace, Paddington- 
green, London, ‘‘ Improved means or apparatus for indicating stations 
to passengers by rail or tramways.” 

2302. Duncan Stewart, Glasgow, Lanarkshire, N.B., “Improvements in 
apparatus fur concreting sugar-cane juice.”—A communication from 
James Kearney, St. Kitts, West Indies. 

2303. Francis Jackson, Wigan, Lancashire, ‘‘ Improvements in lubri- 
cators for steam engines.” 

2304. James Moore Cements, Birmingham, ‘ Improvements in sewing 
machines and their appliances.” 

2305. CHARLES NEWBOLD EyLanp, Walsall, Staffordshire, ‘‘ Improvements 
in buckles for articles of dress.” 

2306. Bexgamin GopparD and WiLLiAM FINLEY, Stockport, Cheshire, 
“Improvements in machinery or apparatus for mixing substances for 
pills, ointment, and other purposes, and for making pills and globular 
articles of plastic substances.” 


A communication from 











oH Hype, 






































2307. Joun CLrarkson MILNs and Joun Sanpirorp, Stand-lane, near 
Radcliffe, I hire, ‘‘ Imp ts in pins, pirns, or bobbins for 
shuttles, and in shuttles for pins, pirns, or bobbins used in looms for 
weaving.” 

2308. Harry Smita Epwarps, South Shields, Durham, “Improvements 
in gearing for auxiliary screw engines.” 

2309. Tuomas Ramsay, Sherburn Tower, Gateshead, Durham, “ Improve- 
ments in apparatus for the manufacture of gas.”—3lst July, 1869. 
2312. SAMUEL Mine Smirn, Horton Dye Works, Bradford, Yorkshire, 

‘* Improvements in dyeing certain textile fabrics.” 

2314. James SHarrocks, Red Brook Mill, Bury-road, Rochdale, Lanca- 
shire, “‘ Improvements applicable to locomotive engines for the purpose 
of removing obstructions on railways.” : . 

2316. Witu1aM Hosack, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvemenis in mills for extracting saccharine juice from sugar 
cane.” 

2317. Frank Asn Yeo and Henry Hanna, Swans Glamorganshire, 
‘“‘ Improved machinery for the manufacture of artificial fuel.” — 

2318. MicnagL Henry, Fleet-street, London, ‘‘ Improvements in appa- 
ratus for ventilating mines, drains, and other places, and extracting 
noxious gases, smoke, and vapours therefrom, such apparatus 
being also applicable for communicating sound.”—A communication 
from Jean Jacques Danduran, Boulevart St. Martin, Paris.—2nd 
August, 1869. 

2319. James Prncuseck, Whiskin-street, Clerkenwell, London, “ Improve- 
ments in gas meters.” 

2320. Henry Turner, Hazel House, Plaistow, Essex, ‘‘ Improvements in 

ire expansive condensing steam engines for marine 
» 















high and low-pr 
and other purposes. 

2321. CuarRLes Denton ABeL, Southampton-buildings, Chancery-lane, 
London, “ Improved mechanism for converting reciprocating rectilinear 
motion into rotary motion, and for converting rotary motion into rec: 
procating rectilinear motion.”—A communication from On¢sime Alexis 
Benjamin Martin and Leopold Fréderic Bazin, Boulevart de Strasbourg, 

aris. 

2. Epwarp Beanes, Cordwalles, near Maidenhead, Berkshire, “ An 

improved process for re-working wrought irc m.” : 

2323. ALEXANDER LoupeEN, Ceres, Fifeshire, N.B., ‘“ Improvements in 

taps or cocks used for drawing off water and other liquids from casks 
or other vessels.” 

2324. TuEopore Grace, Bristol, Gloucestershire, ‘‘Improved apparatus 
r stoppering bottles.” 

25, WILLIAM Epwarp Gepce, Wellington-street, Strand, London, ‘‘ An 

improved currycomb.”—A communication from Julien Pierre Even, 

Paris. 

2326. CHRISTOPHER TvER, Rovert Howartu, and Josepu Pimprey, 
Farnworth, Lancashire, “ Improvements in machines for polishing 
threads.” ; 

2327. Jounxn Tuomas Way, Russell-road, Kensington, London, ‘‘ Improve- 

ments in the manufacture of manures and in the purification of gas.” 
Isarau Davies, Harborne, Staffordshire, ‘‘ Improvements in rotary 

s exhausters.” 3rd August, 1869. 

James Boorn, Shipley, Yorkshire, and Ropert Witson Morrett, 

radford, Yorkshire, ** A new or improved textile fabric.”—4th August, 

1869. 

2340. ALFRED TyLor, Newgate-street, London, *‘ Improvements in appa- 
ratus for regulating, adjusting, and comparing the standards of 
measures.” , 

2342, Witt1aM Brown, Smethwick, Staffordshire, ‘‘ Improvements in 
machinery for rolling rails and girders, and other sections of iron and 
steel and other metals.” . 

2344. Joun Urry Farrpairy, Southampton, ‘‘ Improvements in the con- 
struction of velocipedes.” ; 
2346. BENJAMIN JOSEPH BARNARD MILLS, Southampton-building 
“Improvements in meters for measuring liquids and gases.”—A com- 
munication from William Hamilton, Toronto, Canada, and Hiram 

Kimball, Randolph, Vermont, U.S.—5th August, 1809. 




























{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2333. FERDINAND Constant CoLney, Boulevart Bonne-N« 

“Improved mechanism for the propulsion of vehicles.” 
869. 

ose. Wituram Rosert Lake, Southampton-buildings, London, “ Im- 
provements in machinery for combing fibrous materials.”— A communi- 
cation from Hezekiah Conant, North Providence, Rhode Island, U.s.— 
Tih August, 1569. 

2387. EpwarD Tuomas Hvucues, Chancery-lane, London, “‘ Improvements 
in the construction of rock-boring machinery and in air compressors 
for working the same, part of which improvements are applicable to 
other purposes.”—A communication from Robert Gray Ford, Melbourne, 
Victoria. — 10th August, 1869. 

2399. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ bmprovements 
in metallic cartridges.”—A communication from Edwin Martin, Spring- 
field, U.S.—10th August, 1569. 


yuuvelle, Paris 
4th August, 


























Notices of Intention to Proceed with Patents. 

930. Davip Jones, Birmingham, “ Improvements in the manufacture of 
and other similar articles of hollowware.” — ' 
Parker, Leeds, Yorkshire, ‘‘ Improvements in locomotive 

il system.” 





931. 1c 

engines working on the central-rai . 

936. Winuam Rippett and Tuomas BxetrcHer, Bishopsgate-street, 

London, ‘Improvements in sewing machines.”—27th March, 1869. 

ey r Batiou Taytor, Glasgow, Lanarkshire, N B., “‘ Animproved 

1 counting and recording machine.”—29th March, 1 

951. ANDREW Murr, Victoria Bridge Works, Manchester, ‘* Lmprovements 
in velocipedes.” : 

952. Murpocu McLeop, Edinburgh, Midlothian, N.B., ‘‘ Improvements 
in railways, and in the mode of working the same.” s 

956. Taomas Evan WILLIAMS, Newport, Monmouthshire, * An improved 
method of and apparatus for distilling hydrocarbon oils.”—A communi- 
cation from Henry Grogan, Flatbush, New York, U.S. 

959. Tuomas GeorGe Wess, Manchester, “‘ Improvements in furnaces for 
the manufacture of glass, commonly called melting furnaces, and in 
the manufacture of melting pots for the same.”—30ih March, 1569. 

965. Toomas ArnTuur DiLion, Dublin, Ireland, ‘‘ Improved methods of 
and apparatus for utilising the waste steam of locomotive engines.” 

967. Avaustus Fraser BarrD, Pimlico, London, “‘ Improvements in earth 
closets and urinals.” 

981. Tuomas Lipriatr, Orange, New Jersey, U.S., “‘ Improvements in 
engraving and chasing articles of metal.”—31st March, 1869. 

982. JosePH CALDWELL Lee, Ashton-on-Mersey, Cheshire, ‘Certain 
methods of collecting excreta, and of treating the same in order to 
render them comparatively innocuous, and to obtain a useful product 
or useful products therefrom.” } 

983. CurisTIAN LANGE, Strand, London, “ Improvements relating to the 
winding mechanism of watches and clocks.” 

985. Grorce Ho.icrorr and Wittiam NatHan Dack, Manchester, “ Im- 
provements in and applicable to steam engines.” : 

987. Epwarp O’ConneELL, Greenwich, Kent, ‘‘ Improvements in apparatus 
for supplying nourishment to infants, invalids, and others. 

989, CHARLES DovGtas Morton, Old-street-road, London, ** A new and 
improved method of making revolving boot and shoe heels and tips.” 
990. Tuomas Hiccins, Warrington-gardens, Maida-hill, London, ‘‘Im- 
provements in hats.”—A communication from Henry Herbert, New 

Jersey, U.S. ! 

993. Georce Henry Witson and Georce Epwarp Putten, Commercial- 
road, London, “Improvements in apparatus for securing or fastening 
window sashes, and an improved bolt applicable to sash fasteners of all 

<inds.” 

905. Watrer Bayne and Oxurver EpGar McGrecor, Wolverhampton, 
Staffordshire, ‘‘ Improvements in carpenters’ and joiners’ planes.”—1st 
April, 1869. 

996. GrorR Henry Suirn, Colchester, Essex, ‘‘ Improved means and 
apparatus for indicating when eggs, vegetables, and other substances 
are sufficiently cooked or heated.”—2nd April, 1869. 

1006. Morrrz WoLrsky, Pilgrim-street, Ludgate-hill, London, “‘Improve- 
ments in locks and fastenings for bags, sutchels, boxes, and other like 
articles.” 

1012. au Scorr, North-street, Fitzroy-square, London, ‘Improvements 
in railway and other carriages and various parts of the same, some of 
which may be used for other purposes.” 

1018. Francis WituiAM Hastincs Mepaurst, Chancery-lane, London, 
“Improvements in lamps.”—A communication from Lasslo Chandor, 
St. Petersburg, Russia. 3rd April, 1869. : ; 

1037. Jonn Morris Jonnson, Northwick-terrace, Maida-hill, London, 
“Improvements in lavatories, laundry washing troughs, washing 
stands, baths, cattle troughs, and other apparatus for holding fluids, or 
vessels or receptacles containing fluids, and also in apparatus for sup- 
plying and intercepting or controlling the flow of fluids to the same, 
and to other receptacles or articles.”—6th April, 1869. 

1051. Joun Menzies, sen., and Joun Menzizs, jun., Perth, N.B., “Im- 
provements in shuttles.” 

1058. Georcr Asucrort, Alexandria, Egypt, “Improvements in hydraulic 
presses.” z 

1060. Lupwic Monp, Farnworth within Widnes, Lancashire, “Tmprove- 
ments in utilising products arising from soda and potash waste. 

1061. WiiL1aM Epwarp Newron, Chancery-lane, London, ** Improvements 
in steam generators.”—A communication from John Benjamin Root, 
New York, U.S.—7th April, 1869 

1088. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in ro ngines, pumps, and meters.”—A communication from Jose 
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Fendt Denavarro, New York, U.8.—9th April, 1869. 
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1102. Davip Bruce Perstes, Edinburgh, Midlothian, N.B., 
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1128. Watrer Brock, heii - Lanarkshire, N.B., 
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ments in gas meters.”—10th April, 1869. and connected with slide valves.” ; 

1121. Epwarp Beanes, Cordwalles, near Maidenhead, Berkshire, ‘‘Im- | 1130. Cartes Turner, Southampton, “Improvements in cowls for , The Sollowing descriptions are made from Abstracts prepared expressly for 
provements in brewing.”—12th April, 1869. chimneys and shafts.” THe ENGINEER, at t/ ce of her Majesty's Commissioners of Patenis. 

1135. ALrRep VINCENT Ni TON, ( hancery-lane, London, “ An irapr¢ 1 Al ir GILLEI » Come land-terrace, pe ry “ heey F 2 P 
construction of fan blower. A communication from Patrick Clark I s in furnace bars, and in the mode o arranging and using them 
and Jacob Randolph Shotwell, Rahway, New Jerse 8. | so as to. o> candice andl asenensine Baal” Class 1.-PRIME MOVERS, 

1140. Joun LeecuMman, Anglesea Vi Hammersmith, Middlesex, “Im 1138. J ry Jonnsox, Lincoln’s-inn-fields, London, “‘A dental | Including area Steam and other Engines, Horse, Wind, and 
provements in steam en — ommunication from William Carey v A communic ation from Charles Alexandre Hubert Chouct | Vater Mills, Gearing, Boilers, Fittings, dc. 
Leechman, Colombo, Ce¢ 13th April, 1869. Pa 13th April, 18 

1169..Jonn Heyry Jounson, Lincoln’s-inn-fields, London, ‘ Improve 1184 anp THOMA ee nes, Chancery-lane, London, “Improvements R. PostLeruwaite, Birmingham, “‘ Screw nuts, bolts, d Dated 
ments in motive power engines and steam a ri mun I 1 fir rl 1 ordnance, and in ammunition for the same. J t 1869. 
cation from Antoine Etienne Montigny, Par / a ri 1 Oliver Fisher Winchester, New Haven, U.8.—17th : in or tools is s 

1215. Wruniam Roperr Lake, muithampton-buildings, London In ! 1869 imme her tools work. 1 
pre ee in lamps.”—A communic ition from John Mansfield Perk 1] ED VIN t wTon, Chancery-lane, London, “Improvements | die or 4 pair of dies or 
and Mz figgens House, Cleveland, Ohio, U. 20'h April, fr t nd in match boxes or holders for contaiming the | the use 3 of ribed, a } f 

388. mene WELTON, Grafton-stre st, Fitzroy iare, London, ** A new \ munication from William Henry Rogers, New York, U.S. cut off bar, ce is shaped ar 
method of applying oxygenated ot ras-chatged charcoul for ‘ t lete punching of 
curative and other purposes.”—5th May, 1869. 2 \ 1 Francis Rr Lvs, Albert-square, Commercial-road, 4h p punchi I he 

1396. Witt1am GALLOWAY, Cr: igie, Ayrshire, N.B., “ Improvements in Londor d JoxaTHaNn ALpowus Mays, West-street, A nae Me 1 t f mw au l nto 
apparatus for commu nicati ing betwoen passengers, enginemen, and ri I on, I velocipedes and other vehicles or tol 1 of each t rt end 
uards in ra ilway ( M 1869. i t unt ev Ss i ich the 

1 RA s Hep1 mond, Yo , Im 8 1g MANN, Solin Prussi: Im ise tl i : 
shoes.”—14/h May, 1869. prov part of improvements u] r I t 

154 Martin, Lower Mills, Dursley, Glou Ir r heir ppl 2lst Apri ri r les 
m ns of generating i 12 H vy Epwa I I ine, London, “ Improvements I i ‘ 
in of t n ! l t 4 ion by Charles Hewitt, Trenton, New loft l g throug 
Il I ctior er U.S 2 | 4 I ‘ 

f is therefor I 12 Wi 1 | r I pton-buildings, London, m lever a rod, « 1 ‘ 1 tip 
l u ‘ ] Y boxes for railway carriages and | pr n tl eort I l 
I ROBE lings, Lor Im ‘ \ I m Frederick Collier Christy, | tl ver ends, to permit of t I f 
nt l he fs boilers \ M \ Australia pril, 1869. b nad ¢ A 
: 1 1 from Patrick He ( € id | na I 2 Al \ Newton, Chancery-lane, London, *‘ An improved | A. J j ] 
Newark, New Jersey. U.S —2 l Y I A « I ication from Joseph Ed Banks, | w t ma hor l 
1746. ADAM ( E> Taber London, I rovements in New Y U.S ! 1869. | in the s } p 
f fr: s | 1328. Wu Nc court, Chancery-lane, London, “ Imp | of a diame f y i i 
ments in f e of felt and in m erty my rpose A | central b ri ix 
< I I »} rtin, ‘aris B0th A , 1869. | it mak i N ' l l » . 
1 \ J M Ly Camberwell, Surre ‘Im- | heated f er forced 
\y I r ng! hines, ;, parts of which impro ve into the central or main boiler I r 
A ¢ hines.”—7th May, 1869 b r and entire bottom boil 
J 1447. A V ( yad-street, London, “ Improvements in 191. J. W. W e ' j : 
ae nd t the s of railways.”—A communication in an ordines , 
ion, | fr J. R ] I , Pennsylvania, U.S8.—110/ | £ f t “ : | 4 : 
} l | of shell re ns the 
I ! llr voRTH BUTTERFIELD, Dye Works, | “- . hs 
! } ) Improve s in machin or apparatus for the b . on 
7 | SOY. Y y ‘ 
} 1 ( Gel B 1AN, Fleet-street, London, “Imy rents | “pe soe. Receipt 
| i nd furnaces for generating steam and | petyw, Jes of the az i 
f fuel A inication from Elijah Weston, Buffalo, 
; 1 ! " ‘ s 
Isaac | 1 I nd Grorce Prixty Wueecer, Mitchel n of 
} < I ‘ ts in the manufacture of mortar lin 1 
‘h | 1 J 1860 ( SsUucce n f t 
17 I pT Hive y-lane London, “ Improve its | « le of pr 
( + f 1 t i-boring instru t eron to al 
| A comr cre nn William Arthur Ives, a i immed iv 8 
Im- | U.8.—éth J 1869 pressure exerte 1 on the pistun.— No 
17 I I Ca n Mills, Pn inc hester, “‘Improvements in the 209. J. and s 
ieee. TE ! ”__1lOth . ; = 
11 ! ee | f HuGues, ¢ = uncery es London, ‘‘ Improvements . fy P 
in saws I s ruments for cutting and dressing stone 1 oom & } 
‘Im A ¢ f Edwin Newton, Waterbury, New Haven, f f ~ 
| U.S Ith J , 1869 : " invent iler id A t r 
prove- | 2044. Jouw Bantinc Rocers, Hastings, Sussex, “‘ Improvement say ot the >: ‘ 
“othe | < 1 motive ay s, and wheels the same, and for oth + bgt ' . f " 
n, | 2 JAM Liverpool, “‘ Improvements in sewing machines.” me l fu ‘ 
N isso > opens int to t : 
23rd | 2075. J Wal Mansell-street, Aldgate, London, and Pett - } wiler, , g : a0 
At ( FRE Templer-road, Homerton, London, ‘‘The manu Revs 
Inhi fac or improve 201 ing matter from materials ia ¢ 
) 1869. ae wane f 
f | 2001. 0 ) nd llymacarrett, Down, . , 
2 \ ( I ’ nts in couplings and ; - ¢ 
2 ! ind J emia, Bradford, Yorkshire, “Imp este 
r wi 1 13th July, 1869. sees 
22 W 1 rhe nue, Blac khe ith, Kent, “‘ Improvements 
: ' 1 ches for tramways.”—A communication from \ iam » 
i s i ( e Langoeld, Sous Uccle, pres Bruxelles, Bel 
F 3 ntor 4 in i 
lon, ) 2274. J s W *‘Improvements in the preparation nd sca 4 ‘ 
A | ’ f s for internal and external use.”—27th July, —— ore a . 
cor ni ince is 1809 : si 
2311 W ILLIAM ildings. ‘Im- | 2 PRAY JAct Lancashire, “‘ Improvements in lubri : i 
provements in diré A « at mi] ¢ r s d Ji 1869 I it l 
John Sto 1869 } 2329. J B i ANDREW HALL, Mi ussachusetts, U.S., “A new and r t of at an 
999. WiLLiAM Mar i ‘Im 3 i tin mecl ism for spinning wool or other fibrous . — 
in bolts and in the r I \ tion from R ent Loudon Walker, Southbridg — 4 
am FREDERICK 38 1 Ir ven ts i | U.S i 4 ‘ci t ae i . . . 
vers f vessels be lin | 23 Wi 1 | LAK Southampton-buildings, London, Im ps tine - : ~ id f _". or 
aaa A ; prover nb} in for combing fibrous materials.”— A communi gradua mn ae , am +. move . 
1009. EpwaRp W son, Pec , ‘Improvements in velocipedes, r if H 1 Conant, North Providence, Rhode Island, U.8.— | 2#@@** — ‘ vnc rod 03 rt JOLL~( 
} . - . age : : r, thus givin x the same resul 
parts of which improvemen relate toa 1ct and treadle motion ‘ 1Ddo0Y. 
applicable to various machines.”—3rd April, 1869. . Ser 
102 IDFREY ANTHONEY ERMEN, Eccles, | ancashire, “* Improvements in | All ns havir interest in opening any one of such applications Class 2.-TRANSPORT, 
breech-loading fire-arms, and cartri lg ing thereto.” shoul Pp uars in writing of their objections to such application F 
1023. Joun Unwin AskuHaM, Sheffield, ‘ion provements in the ma | ‘ ¢ mmissioners of Patents, within fourteen days of its | Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ture of anvils.” | date. chinery and Fittings, Sailing Vessels, Boats, C ies, Carts, 
024. JouN FLercHer, Heywood, Lanca vel - | vor Harness, 4 
m of fire-bars to be employed in furnace | List of Specifications published during the Week ending | }4) w. R. | ee we 
r A x! ‘ \ 7 yh, t. LAKE, So pton-b a I y Dated 
1026 Wins « Georce Wuire, Laurence Fountney-lane, “ Improvements 14th August, 1869. 18th Januc 1369 

on ‘ 3. 6 21, 6d.; 3895, 1s. 6d.; 3830, 10d.; 3843, 1s. 4d; This consists, First, as relates to water prop n, in the peculiar 

pril, 186! | 8d.; 380, 104.; ; 8861, lid. , Bd.: 3 combination of the dynamic lever with a pair of | 1 pr w se 

ER, Tuomas Nicks a0, 4 by the inventor is enabled to apply the power s ver t 

moeeunenhn ts Cha ance of a vessel's immersed cross s ion wi it i the res ince 
1.; 41 of the water at the propellers, and by so doing 1 th slip” to a 

98. 4d: fraction ; Secondly, as applied to lar 1, in la 1 and 

d., 84, 4d use made of a series of two or more heels, s ranged ive 

multiplied velocity and « mntinuous prossure f any requisite amount, and 

wcting upon a pair of lar rivin ittac itoany vehlici wid put 

+ vat ‘ } € S « \ i ’ + ] 

1042 LLIaM Gooprens, Tipton, Staffordshire, rwarded by post from the Patent-office on se ae ws = Meow “ senich on alt eneinn b, Picaceny oN > Wee Gay Seems 
ly snstruction of fur ce doors for puddli and postage Sums exceeding 5s. must be pur 2 ney ee : 
1048 LLIAM kEwaR l made payable at the Post-office, 5, High | 168. Micuag. Burke, Li 4, “2 D l j ” 

novel system of Woodcroft, her Majesty’s Patent-office, South- 1869. 

other purposes, termed spires Louis | am ( icery-lane, London. This consists in so constructing the top sashes or frames of ships’ sk 

Edouard Gourd n-Fromentel, Gray April, “4 F light 1at they are capable of a do tion, that is t uy, eacl I 

1869 4 = >= frame is free to be raised or opened in the ordi Ww ve n, 

1068 and Jonn Wort and in addition is free to be moved ri iwards s to 
8 vements in I A Great Turxtsu Brince.—(From our Oorrespondent.)—A | leave the space usually covered by it oj und thereby admit 
aoe cll Serene bars, or similar French concern, the Compagnie des Chantiers de la Seyne, is ath a ee ‘ alee a > ten pow - + sion 

Lenk Danes Shinada Geel Wihken Zasts: Cotedien +t geseed waauostees te. » have been charged by the Turkish Government with cal taut Whann leper aon 2 eons mper ends to th 
apparatus for regulating the supply and for purifying gas.”—sth April, | ® Colossal a great g bridge of boats to unite Stamboul or longitudinal top rail of the sk; at t > his all . 
1869 to the suburb of Galata. The length of the bridge will, it is | lower ends to the bottom of the : 

1073. Atrrep Fryer, Manchester, “Improvements in the empl ent | aflirm« 4% be no less than G000ft. raised in the usual way 

of tus used in the production of sugar from sugar ¢ et- | THE CARTRIDGE POR THE NEW RIFLE. —It appears that the ques- | "idge or top rail, but wh« 

~ wee soar aaa of parts of the apparatus « ed | tion of some further change in the cartridge for the Martini-Henry a ii hon 

Rn ; Rie | ig pa A — ie 1 e entertained. Un oubtedly if we can get a stronger light at ares a e 

t din a train stvaiatt cease oni will be an advantag The great length of the present 79 ae oe ae F 
t displacing the cog-wheel would render it liable, we think, to become bent and | *'~ 5, taster Foe . . , —* vn 
ENSEN, Chiswell-stre Finsbury-squ: L 5 Sie service ; anda long thin cartridge is not a convenient Wits veleien Wik to improvements in f pitnemand 
provements in centrifugal and other page eae syph ms 8." —A ¢ ckin; Lhandling. Therefore, if the cartridge is to be | way of railways. For this purpose the nv make ing to 
munication from 4 Nagel and Reinhold Herm hened, we trust that it will be accomplished not by retain- the shape, or ne urly so, of crossing re re ind he terwards rolls 
y, and Joun Exvior Hopexr t dimensions and using thicker metal, which means | hammers, therwise works it to th i si | under 
vements in machinery for scutching and expense, but by reducing the length. A plan is, | Sto0d; but instead of afterward split vo. s before 
” lerstand, now be for » the Government for effecting this with- —_ } nes ppt ne ere ae soe 
ter, “Improvements in ma- | out any di ution of charge, and without employing agg seo Y ped: ot wel ses ‘ them up 
er) nbing cotton : powd , body of the cartr is simply made larger, tapering agi ’ , : 
1 — r . » I vated 
inom fi ¥ ns a ataoraieal seem ° a. oe down to the diameter of the bore forward. The cartridge thus has ry . ene 4 Dv 
Rowann Cuanuss Conse BeanporD. ¢ N. | some likeness to a bottle, of which the tapered portion is the neck. » inven water, and set 
““Tmpr vements in applying, treating, au . for This rtridgé very much stronger than the present pattern, | the same in motion by means of # a vertical 
deodorising solid, liquic seous matters. | although the same thickness of coiled brass is use It has all the | cylinder fitted with a piston, the xcal, This 
1106. Joux Henry Jounson, Link -oln’s-inn fields, London, “Improvements | new improvemer s, such as the thick internal lacquer and paper | ¢Tsshead works in fixed guides, < : _ Case Ge som 
an ; r removing hair from skins.”—A communication from , lining, which the experience of India has shown ° be necessary ; | “ hich connect with the beams of a steam engine of the ordinary con 

En rt, Paris. l the bullet ild, ‘< em nish 1 tl ? | struction. The cylinder is fitted at bottom or at its sides below the ex 

1107. Jonny 2p Morris, Cambrian Slate s, Lien- | the bullet would, we presume, dé varnis red, anc 1@ CAP- | ternal water line with valves, which serve to admit water thereto. The 
beris, ( vemnents in saws for cutting slate, stone, mber be made of cc ypper. Some of these bottle-nosed cart- | water will enter by its own gravity through pipes leading either from 
iron, or other metals or materials.” iges were tried before Colonel Fletcher’s committee had con- | below or through the sides of the vessel. At its rear side this cylinder 

1108. Epwarp Tuomas Hucues, Chancery-lane, London, “ An impro cluded their report, but as the accuracy of shooting was inferior to | connects with a taper tube, which extends beyond the stern of the vessel 
stitch for ing or s 1ing together straw, braid, or similar artic at of the cartridges which had been used throughout, and as the ; 284 some distance below the water level. This tube, which the inventor 
and machinery for making the same.”—-A communication from Nat ter had exhibited no defects, it was thought unnecessary to | ‘'™* the propelling tube, he profers, after expanding “ 

Adolphus Bale iwin, Milfurd, New Haven, U.S. > ‘“ ” trumpet tube, should suddenly contract ghtly at i ) 

1113, Joun Hanpstey Dates and Joun Freperick Mavcrove, Wood report until the details of the bottle-nosed " cartridge ensure that the stream of water issuing from the tube ib 
street, London, “Improvements in the mode of and in 1 for 1, ws eA modified as to give the necessary accuracy. Thus, for proper degree of rush or oe 

weaving hair cloth and other fabrics.”—10th April, 1869. the time, this construction of cartridge was put on one side ; but 181. Joun Epwarps, Huckney, “* Passengers’ and guards’ railway communi- 

1122. AnTonto p’AzamBusa, Joinville-le-Pont, France, “ Improvements in | it is now, we understand, to receive a further trial—Army and cations.” —Dated 20th January, 18 


the manufacture of felted fabrics,”—12th April, 1869. 
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This consists in the application of a tube, rope, or wire, with elastic 
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connections, to the carriages of a train, suspending a weight at the ends. 
This tube, rope, or wire is jointed where required, and in order to signal 
the guard it is only needful to break the juint and set the weights at 
liberty, and allow them to fall, causing a bell to ring; alsoin placing a 
piece of paper, with known characters on it, over the part to be moved to 
give the signal, which paper must be torn before the signal can be given.— 
Not proceeded with. 

189. CHARLES DE BerGue and C. Faure, Strand, ‘‘Locomotives and railway 

carriages.” —Dated 20th January, 1869. 

This consists in omsvedingsemenmaene locomotives with cy’inders 
fixed or carried on the boiler or tank or frame, which rests on a bogey, 
and with the cylinders driving the bogey wheels. Also in constructing 
locomotives, bogey-supported or otherwise, with Pp d P tion 
couplings between the wheels or working parts, which, by connecting 
rods between them, are required to be driven one from the other. These 
couplings permit or give out the desired extent or fixed amount of 
motion to the wheel or part driven, although the length between the 
driving and the driven parts will somewhat vary; also the working the 
valve or valves of one cylinder of a locomotive from off the motion of the 
piston rod of the other cylinder, and vice versa.—Not proceeded with. 

202. B. Craic, Branthwaite, “ Signals for passengers, guards, d-c.”—Dated 
22nd January, 1869. 

The inventor employs a simple cord or cords extending along the top of 
the carriages, and in communication at each end with a bell or other 
signal in the guard’s van and on the engine. The cords between each 
carriage are united by spring clips. By the guard or driver pulling the 
cord either can communicate with the other. The cord which runs along 
the roof of the carriage passes through an aperture made in a roller, 
which latter is supported in bearings, and at certain times free to revolve 
therein, motion being communicated thereto by a spring with ratchet 
wheel and pawl, similar in construction to a spring blind roller. 

213. J. Benture, Surbiton, “ Buging apparatus.”—Dated 22nd January 
1869, 

This consists in forming the sockets or guides in such a manner that 
they may serve as stuffing boxes through which the buffer rods pass, 
and which ean be adjusted from time to time when requisite, so as to 
prevent the lateral or vertical movement of the buffer 8. The inventor 
packs the recesses in the sockets with rope or cottun packing, or he uses 
india-rubber packing rings lined with metallic rings. He also forms on 
the base of the sockets one or more suitable projections (through the 
central one of which the buffer rod works), which he inserts into corre- 
sponding recesses formed in the carriage framing, and by these means the 
bolts which attach the sockets to the framing are relieved from lateral 
strain. 

216. E. Simons, Shefiield, ‘ Communication between passengers, dc.”—Dated 
23rd January, 1869. 

Inside or outside the roof of each carriage, extending in a longitudinal 
direction from end to end thereof, is fixed a tube of metal, gutta-percha, 
or other suitable material. Inside each compartment is a small brass 
tube provided with a mouth-piece, and at each end of the carriage a piece 
of vuleanised india-rubber or other flexible and elastic tubing is connected 
to the longitudinal tube above mentioned, forming a continuation thereof, 
and provided with a screwed socket or other simple and rapid means of 
making a flexible and air-tight joint between the tubes when the carriages 
are connected together. On each side (before and behind) of each branch 
tube the main tube is provided with a valve or stop, opening by means of 
a spring, but capable of being compressed and closed by means of a 
button or other simple contrivance, so that by closing one of these valves 
or stops and leaving the other open the passenger can communicate, by 
means of a mouth-piece and tube, in either direction, backwards to the 
guard or forwards to the engine driver.-—Not proceeded with. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

147. J. B. Warrenaiy, Nottingham, “‘ Machinery for looped fabrics.”— 

Dated 16th January, 1869, 

This consists in applying to each head a toothed wheel, which turns 
with the head and gears into a wheel secured on the lower end of an axle, 
which is held in a bearing secured to one arm of a standard to the right 
of the head. The upper end of the axle carries a circular plate, which is 
furnished on its lower side with a presser plate, which is shaped slightly 
eccentric for the purpose of adjustment. This presser revolves once 
round during two evolutions of the circular head. Above the toothed 
wheel, on the pipe of the head, and also revolving with it, is another 
wheel, which drives a wheel half its size. This wheel is held on the lower 
end of a short shaft by a set screw ; the shaft turns in bearings screwed 
toastandard. At the left side of the head the upper end of the shaft 
carries a wheel the same size as the wheel which drives a wheel twice its 
size, which wheel is supported by a collar under it, secured to the pipe of 
a circular grooved cam held by screws to an arm secured to the top of the 
standard at the left of the head. 

149. L. B. Purierps, Queen’s-sqguare, ‘* Metal fac-similes.” Dated 

16th January, 1+69. 

The inventor first takes a fac-simile of the object to be copied by the 
usual methods employed to obtain an electrotype in copper or other 
metal or alloy. This fac-simile will be found to be an exact reverse of 
the original, but should a fac-simile of the reverse of the original be re- 
quired, the usual electro or other reversing processes must be employed 
previous to casting, so that the mould bears the original either in relief 
or intaglio as the case may be ; and it is this electrotype which is to be 
used as a mould or matrix into or upon which the metal or alloy is to be 
poured or flushed by heat, the usual fluxes being employed for that pur- 
pose —Not proceeded with. 

150. W. R. Lake, Southampton-buildings, “‘ Figured shawls.”—Dated 16th 

January, 1869. 

The warp is made up of one thread of each of the colours of the ground 
of the figuring, as, for example, one red, and one blue, one green 
and one black. The warp may be of diverse nature, such as woul 
two-fold yarn, or wool and raw or net silk. The arrangement and 
mounting of the loom may be performed in two ways, according, 
us it is desired to produce a figured serge fabric on a figured taffeta. 
In the mounting for the serge the beeting or tie-up is of com- 
bined cords. The first hook raises the mails or loops which are thus en- 
gaged therein, and weave together upon fifteen leaves, sinking and rising 
one thread of each colour, say one red, one white, one blue, one green, 
and one black. The tie-up for the figured taffeta is of simple cords and 
regular, and there is a single mail or loop toeach hook. Weave together 
for five threads one of each colour, as, for instance, one red, one white, 
one blue, one green, and one black, then regular or together upon ten 
leaves sinking and rising. 

153. W. H. Piatt, Ashton, ‘* Looms.”—Dated 18th January, 1869. 

This consists in the hole to receive the head of the pin or tongue being a 
distance equal to the depth of the same, the bottom of the shuttle under- 
neath the head by this means being left solid. Into this solid part a 
recess is made parallel to the bottom of the shuttle, into which a metal 
plate is inserted that forms a slight yielding metallic surface or bed, 
against which the head of the pin bears, thereby strengthening the 
shuttle, and at the same time making the frictional surface against which 
the pin head bears more durable, or the recess may be carried through 
and a supporting pin placed underneath. In order to place the cop upon 
the shuttle tongue or pin with the greatest ease, the inventor slightly 
inclines or curves the end of the spring, now well known and exten- 
sively employed. For retaining the cop upon this curved portion a fixed 
pin is caused to press when the pin or tongue is opened, which depresses 
the spring so as to make it lie flat with the pin, allowing thereby the 
ready placing on of the cop; but when closing the cop in the shuttle, the 
curved end of the spring being free from the pressure of the fixed pin, 
allows the pin to bulge or swell out and press against the interior surface 
of the cop, by which means the cop is firmly retained until finally run out 
during moving.—WNot proceeded with. 

155. C. CatLtow, Burnley, “ Looms.”—Dated 18th January, 1869. 

This relates First, to an improved letting-off motion, and consists in 
supporting the lower shedding roller or centres, or points, one at each 
end of the roller, so as to allow the said roller free vibration to and fro. 
These are used in connection with the ordinary eccentric, for working the 
same. Secondly, or instead of the eccentric, the inventor attaches at one 
or both ends of the shedding roller or vibrator a curved or cranked link, 
to the lower end of which is secured the ordinary weighting or beam 
chain; the curved or cranked link admits any desired degree of vibration, 
by allowing more motion or play to the vibrator in the direction of the 
slay.—Not proceeded with. 

157. P. OpFIEeLD, Bradford, ‘* Wool combing.”—Dated 18th January, 1869. 
The spiral skew or twist of the flutes may be made in one or more revo- 

lutions or circuits around the rollers, as betwixt one end and the other 

thereof, or they may be in less than one circuit, or only form part of a 

circuit. Also instead of the flutes continuing to run spirally in one 

direction, they may run partly in one direction and = the other, in 

a curvilinear manner, as in curve lines upon a cylin surface. 

158. R. H. Ciarke, Bavesham, “ Silk cloths.”—Dated 18th January, 1869. 
This consists in applying an equal strain or tension to the ends of these 

cloths, as well as to the sides thereof, whereby the proper square or shape 

of the perforations is preserved, the desired quality and quantity of meal 
and flour obtained, and the process of dressing more speedily ac- 
complished.—Not proceeded with, 

169. G. Loury, Salford, ‘ Hackling machines.”—Dated 19th January 


1869. 
This consists in applying certain apparatus to the brush roller situated 











below thesheet of hackles, which brush roller takes off the tow the hackles 
have combed out of the flax. At intervals on the circumference or 
periphery of the brush roller is placed a rod or stripper, so arranged that 
when the said rolleris made to revolve the rod or stripper strikes outward 
from the centre of roller and doffs the tow from the bristles of the 
brush. The stripper then recedes towards the centre of the roller until 
the brush has passed the hackles, when the before described operation is 
repeated. 

184. P. C. Evans, Gloucester, ‘‘ Apparatus for feeding wool.”—Dated 20th 

January, 1869. 

This invention comprises automatic apparatus whereby the wool is 
weighed in separate quantities and My at intervals = the ordi- 
nary endless feed cloth, which carries it into the machine. The wool may 
be supplied to the weighing apparatus by any of the various kinds of 
feeding mechanism in use, or a for feeding wool from a heap or 
bulk, but the delivering action of such mechanism must be stopped as 
each charge of the weighing apparatus is completed, to be re-started at 
intervals by a slowly moving catch or stud, actuated from the carding or 
other machine to which the apparatus is applied. 

200. R. BAxenDEN, Chorley, '‘ Looms.”--Dated 22nd January, 1869. 

The pick made use of is what is usually called a metallic under pick, 
formed and worked in the following manner :—-At the bottom end of the 
picking stick receiver is formed a ball joint which gives an universal motion 
to the pick, the pick and plate at one end being toothed and slotted for 
setting or regulating the motion sooner or later, as the loom may require; 
the other end of the plate is open for readi in application.—Not pro- 
ceeded with. 

204. J. Wiikins, Nottingham, ‘‘ Looped and knitted fabrics.”-—Dated 22nd 
January, 1869. 

Looped fabrics having a fleeced surface on one side or at the back thereof 
have been previously made with yarns or threads of various descriptions, 
but the yarns or threads employed were either plain or of one colour, or 
of threads of different colours. ‘The present improvement consists in the 
employment of printed or parti-coloured yarns or threads in the pro- 
duction of the face on one side or surface of such fleeced, looped, or knitted 
fabrics, whereby novel and improved fabrics of the above description are 
produced, of superior appearance and at less cost than heretofore, in order 
to produce an equal appearance. 

205. Joun Speicut, Bradford, ‘‘ Spinning and twisting machinery.”-—Dated 
22nd January, 1869. 

This ists in the application of a horizontal rotary shaft under each 
row or series in a line of the spindles, tubes, or bobbins. A series of discs 
or friction pulleys are mounted on the said shaft, and arranged sv that by 
having a flange or collar formed on each spindle, tube, or bobbin, they 
will rest or be supported upon the said discs or pulleys, and by the 
frictional contact therewith receive rotary motion therefrom.—Not pro- 
ceeded with. 

207. F. R. Ensor, Nottingham, ‘‘ Ensor net machines."—Dated 22nd 
January, 1869. 

The front warp thread always crosses from bobbin thread to bobbin 
thread behind the bobbin threads, and the back warp threads always cross 
from bobbin thread to bobbin thread in front of the bobbin threads. As 
the front warp thread from one bobbin thread crosses to the next bobbin 
thread, its place is taken by the front warp thread. From this next bobbin 
thread, which crosses to the first bobbin thread, and similarly with the 
back warp threads on crossing from bobbin thread to bobbin thread, so 
that all the crossings in one longitudinal line of meshes are made by 
front warp threads in the next longitudinal line of meshes, they are made 
by back warp threads, then again in the next longitudinal line by front 
warp threads, and so on alternately. 








Class 4.—AGRICULTURB. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
177. G. A. Crow, Nevwcastle-on-Tyne, ** Radial drilling machines.”— Dated 
20th January, 1869. 

This consists of a combination of movable tables, whereby the work to 
be drilled, after being fixed, can be turned round, or placed either hori- 
zontally, vertically, or at any angle, thereby reducing the time and labour 
of adjusting such work. The improvements consist, First, in a hinged 
or jointed table, which is made tu move to and from the horizontal or 
vertical line either by a screw or other mechanical appliance ; Secondly, 
in the application of a table to this hinged or jointed table, with a bearing 
in or attached to it, and constructed so as to make an entire or any part 
of a revolution as may be required, and is moved to aud from the vertical 
or horizontal line together with the first-named table. 

190. Davip Spooner, Kilburn, ‘* Mills for cleaning grain, d&c.”—Dated 20th 
January, 1869. 

This consists in employing, in place of the ordinary single drum or 
roller, a series of circular plates or discs arranged vertically at convenient 
distances apart upon a horizontal shaft, and caused to revolve in connec- 
tion with the same, upon suitable bearings within the outer case or 
jacket of the mill through the medium of steam or other motive power, 
by the construction and arrangement of which the aforesaid additional 
rubbing and frictional surfaces are obtained, and the grain thus operated 
upon in greater quantity and in less time.— Not proceeded with. 

193. Davip RIVENE, Geneva, ‘‘ Apparatus for mending millstones.”—Dated 
2let January, 1869. 

The body of the apparatus is of cast iron, and is fixed (by means of 
screws attached to the driving shaft) on the surface of the stone to be 
cut. From the centre of the frame a cylindrical column rises, bearing at 
its lower end interiorily a socket on which a second shaft passing through 
the first named turns. This latter shaft bears on its upper end two 
pulleys. The top one receives motion from a driving shaft, and the other 
transmits the necessary movement for cutting the stone. The upper 
part of the column has a movable support in cast iron, turning by means 
of a hollow cylinder or socket round the column, which serves as an axis, 
with a ring fixed at will by means of ascrew. The other end of the sup- 
port bears the axis of a lever, having at one end two conducting pulleys, 
receiving motion from the pulley by aid of a cord, and transmitting it 
directly to the ‘‘ porte diamond,” or cutting tool. The other end of the 
lever beurs a movable counterbalance, acting as desired on the lever for 
regulating the tension of the cord. 

197. C. G. Gumpe., Leicester-square, ‘‘ Keyhole escutcheons.”—Dated 21st 
January, 1869. 

A keyhole plate and escutcheon constructed according to this invention 
is, as heretofore, a plate of metal or other suitable material provided with 
screw or pin holes, or other means for securing it to the door, drawer, or 
other thing to which it is to be applied; but the keyhole in such plates 
has a small portion cut away, or provision for allowing the escutcheon to 
be shifted out of the way clear of the keyhole, thus allowing play for a 

in or connecting piece connected to the escutcheon and also toa slide 
working at the back or inner surface of the keyhole plate, which surface 
has guides for such slide to work in.—Not proceeded with. 
198. FrEDK. WALTON, Staines, ‘‘ Artificial marble.”—Dated 21st January, 
1869. 


The inventor makes a framework or carriage running on wheels, which 
are covered with india rubber or other soft material. These wheels run 
upon the extreme edge of the sheet of glass or other material on which 
the artificial marble is moulded. On this frame he fixes a metal gauge, 
which can be lowered to the face of the glass at pleasure by means of 
screws or levers. He also fixes on the frame a metal or glass roller, which 
can he lowered by the same means, and attached to this roller he fixes a 
ductor of steel to keep the same clean. He alsv places on this framework 
a hopper to contain a quantity of dry cement. is hopper is provided 
with a slot in the bottom of it, and above this slot he fixes a roller, and 
against this roller he adjusts, by means of screws, a gauge to regulate the 
quantity of cement to be supplied. The roller is made torevolve by being 
geared into the wheels which travel on the face uf the glass, and from 
which the roller derives its motion. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

154. N. Voice, Handcross, ‘‘ Closets and urinals.” —Dated 18th January, 1869. 

This consists of a mechanical arrangement for operating the pan valve 
of water-closets, and for regulating the supply of water thereto by the 
simple opening and closing of the closet door. e@ arrangement consists 
of sliding rods or bars connected to the door and by an arm to the valve 
lever, so that when the door is opened the rods and arm cause the valve 
lever to rise or move, whereby the pan valve is lowered and the valve for 
admitting water to the basin is opened, and again, when the door is closed, 
the valve lever is lowered or returned and the reverse action takes place. 
The valve lever may be weighted so as to return the Byam to their normal 
position, and close the door when me is removed from the door, but 
as the weight for this purpose would have to be heavy, it is prefe :red to fit a 
strong = ng to the door, so as to keep the same closed when not pushed 
or pulled open. 
160. J. W. Pricr, Abergavenny, “‘ Horse nails.” —Dated 18th January, 1869. 

This consists in providing a machine oe in this manufacture 
with a special furnace through which the rod is passed continuously 
before arriving at the anvil or anvils; also in an automatic feed motion for 
oe eyed the nail rod, and in the employ tin such hi of two 

istinct anvils and hammers, one of which anvils is stationary and the 
other movable. One of those anvils has formed on its face a die repre- 
senting a nail on its side, and the other a die representing a nail 
on its flat, or these dies may be formed on the faces of the 
hammers of the respective anvils, or partly in the hammer and partly in 
theanvil in each case. 








163. Joun H. Jounson, Lincoln’s-inn, ** Burning bricks.”--A communication 
—Dated 18th January, 1869. 

The essential feature of this invention consists in so construct: a 
brick kiln that the products of combustion from fires contained in fur- 
naces at one end of the kiln are vaused to forcibly permeate the mass of 
bricks by the action of jets of steam or other equivalent exhausting device 
situate at the opposite end of the kiln, and vice versa, the products of com- 
bustion being ca to pass through the mass from one end to the other 
of the kiln, firstin one direction and then in the opposite direction, thereby 
heating the bricks uniformly throughout ; jets of steam are also directed 
into the combustion chambers and over the fuel of those fire-places which 
are in action for the time being, as well as into their corresponding ash- 
pits. 

170. W. and J. Patn, Stepney, “ Flooring cramp.”—Dated 19th January, 
1869. 


This improved floor-dog is composed of a metal plate, having a boss 
pierced with a slightly inclined screw-tapped hole, through which passes 
a screw, the head of which is perfurated to receive the end of a lever, and 
the opposite end socketed in a foot plate. The metal plate traversed by 
the screw also carries two gripping levers bolted loosely on its underside, 
the plate being pierced with several holes, so that the pivoting of the 
grippers may be shifted at pleasure. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
165. W. T. ELey, Gray’s-inn-road, “ Cartridge cases.” —Dated 18th January 
1869. 


When it is desired to employ a cartridge which will hold a charge of 
powder considerable in proportion to the bore of the weapon, the powder 
chamber of the cartridge case is formed of larger diameter than tbat part 
of the cartridge which embraces the bullet or projectile. Where metal 
cartridge cases, or cartridge cases formed from a coil of metal alone or 
combined with paper, are employed, formed, as above described, with a 
larger chamber to contain the powder, the neck or smaller diameter of 
the cartridge case is formed by means of a die or dies, so arranged as to 
form flutes or folds in the case, and so allow of the reduction of its 
diameter. 

176. C. E. Brooman, Fleet-street, ‘‘ Breech-loaders.”—A communication.— 
Dated 19th January, 1869. 

This consists in constructing the ring employed in closing the breech of 
guns of large calibre as hereafter —— The invention is an 
improvement upon that patented by L. W. Broadwell on the 29th April, 
1865. In the specification of that patent the ring was descri 
recessed in the bore, and an annular chamber was formed in the face of 
the ring. The inventor now constructs the ring with a curved exterior 
forming part of a sphere, the bore of the gun being formed to correspond. 
The annular chamber is dispensed with, and thus no space remains for 
powder, residuum, or other dirt to lodge in. A cut or recess is formed in 
the inner face of the ring, in order that, should it become fixed in the 
barrel, a tool can be employed to move it. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instrn- 
ments, Lamps, Manufacture of Dress, &c. 

151. MicnareL Henry, Fleet-street, *‘ Mouldings.”—Dated 16th January, 

1869. 

A mould, counter mould, or cast of the article to be moulded, is first taken 
from the pattern, and sand orotherordinary moulding substance is pres’ 
intothe mould to form a core. The thickness which the intended casting is 
to have is determined or regulated by taking off a sufficient quantity of 
material to correspond with such thickness from the outer surface of the 
core. Another mould, countermould, or cast is taken from this core and 
filled with sand or like moulding agent, so that a second core is obtained, 
and so on, and thus any desired number of similar cores may be obtained. 
The cores are used to form the holes or hollows of the article, but they 
are combined with the employment of a plaster or such like mould or 
shell to form the outer part thereof. For this purpose the first mould or 
countermould, together with a core, both produced as above described, is 
used, and thus a complete mould is obtained in which the spaces between 
the core and countermould correspond with the intended thickness of 
metal of the casting. 

152. W. Pippina, Walcot-square, Surrey, ‘‘ Mosaics.” —Dated 18th January, 
1869, 

The textile or other fabric to be used is satu ated with starchy, glutinous, 
or other stiffening matter. It is then placed on a suitable frame, table, or 
other appliance, and pierced or perforated, the perforations being close 
together and equidistant. The perforating apparatus used consists of 
numerous sharp-pointed wires fixed permanently and nearly close 
together in flat boards or other suitable material ; these wires are to be 
taper in form and thicker at their base, so that when they are inserted 
into the fabric the fabrics may be distended as much as possible. The 
piercing or puncturing apparatus is to remain in the fabric until the 
same is dry, and then to be extracted. To facilitate such operation it is 
preferred that the wires of the perforating apparatus shall be greased.— 
Not proceeded with. 

167. 8S. G. ArcHIBALD, Edinburgh, “ Cleaning boots.”"—Dated 19th 
January, 1869. 

This consists of a frame, having bearings in which a spindle or axle is 
mounted, provided with treadle motion or crank handle, or other 
urrangements, in order that the movement may be given thereto as may 
be required. On this spinile or axle the inventor fits brushes for clean- 
ing boots, shoes, and other articles requiring brushing. He also provides 
for cleaning knives, forks, and spoons, and other articles by fitting on to 
the axle or spindle suitably formed rolls or pieces covered with chamois 
or buff leather or other suitable material, and for sharpening he some- 
times provides each axle or spindle with a sharpening roller or stone. In 
order to provide for portability and pactness, he ti uses 
pieces of chamois leather or other material attached to spindles, which 
are turned by direct action of the hand as occasion may require. 

185. M. J. Matruews, Glasgow, ‘Improved harmoniums.”—Dated 20th 
January, 1°69. 

A knee lever is applied in the ordinary position of such levers to be 
acted on by the knee, and by suitable connections to open the swell valve 
or valves, but instead of arranging this lever to be acted on in one direc- 
tion only, it is contrived to act and open the valve or valves when it is 
pressed by the knee either to the right or to the left. To obtain this 
action it is mounted on a vertical hinge, and is formed with projections 
on both sides ; there is a broad lever behind it, and to whichever side the 
knee lever is moved the projection on that side pushes back the bottom 
of the board lever. A cord or wire is connected to the top of the board 
lever and draws forward a wedge which enters under and lifts a bar con- 
nected to the valve or valves and so opens them.— Not proceeded with. 
187. H. A. BonnevILue, Piccadilly, ‘‘ Pianofortes.”—A communication.— 

Dated 20th 1869. 

This consists in the arrang t of a metallic action frame, or a metal- 
lic frame supporting the action of any upright or other pianoforte, which 
frame is secured directly to the wrest plank, and composed of hangers or 
standards perforated with holes to receive metallic traverses, in such a 
manner that a derangement of the action due to the expansion or con- 
traction of the modern rail generally used for supporting the action is 
avoided, and a firm, unchangeable support for the several parts constitu- 
ting the mechanism of the action is obtained. The invention consists further 
in the arrangement of flanged metallic rods or flanged metallic tubes 
filled with wood and forming traverses connecting the metallic hangers 
or standards of the action frame in such a manner that a firm and un- 
changeable connection for the hanger or standards, and also a convenient 
and safe support for the various parts coustituting the mechanism of 
the action is obtained. 











Class 8.-CHEMICAL. 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

148. k.< BraBy, Camberwell, ‘‘ Sulphate ammonia.”—-Dated 16th January, 


869. 
This consists principally in the employment of copperas or green vitriol 
in the facture of sulphate of ia for ial purposes, 
instead of using sulphuric acid for that purpose, as has hitherto been 
generally peastiond. For this , according to one process, the 
copperas is reduced to a solution by water, to facilitate which it may be 
ground or pulverised, and it is then added to gas liquor, or the copperas 
may be reduced to a solution by means of the gas liquor itself. 








Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
117. T. Coox and J. Watson, Victoria Chambers, “‘ Oil presses.”—Dated 
14th January, 1869. 

This consists in certain novel and improved mechanical arrangements 
and combinations constituting a press suitable for expressing oil from seed 
or Other oil-yielding substances. The inventors form a deep but narrow 
box with strainers of novel and liar construction of the entire width 





and depth of the box. To the bottom of the box they adapt a sliding or 
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false bottom, so —y as to be capable of be’ easily removed after 
the seed or other oil-yielding substances have sufficiently com- 
pressed allow th residuary matters or cake to be forced 
le below. Above the box they place a steam 
cylinder of cunsiderable dimensions, rest; 
fitted with a piston-rod, or plunger, form 
metal exactly fitting into the aforesaid box. The piston-rod, or plunger, 
works through aslot formed in the cylinder bottom, and the said piston- 
rod, or plunger, should be so arranged that it can be passed into and 
through the aforesaid box at the will of the operator. 

129. H. L. Harris, Somerset-street, ‘‘ Packing cases.” —Dated 15th January, 


on two or more columns, and 
of a flat piece of steel or other 


This consists in making the ends or sides of boxes, cases, or trunks 
deeper than usual, thereby causing the top and bottom to be fitted in and 
fixed in their place. The nails are driven transversely, that is to say, at 
right angles to each other in every edge of the case or box, but the mouth 
or opening of the trunk will be lined inside. 

122. J. Steers, Glasgow, “‘ Cleansing casks.” —Dated 15th January, 1869. 

The machine consists of a large disc, or chuck, fixed on the overhanging 
end of a horizontal shaft, made to revolve backwards or forwards at any 
eonvenient speed by means of gearing. A series of cradles to receive the 
casks are arran with their axes tangents to a circle on the face 
of the disc, and are mounted on journals connected by bevel wheels 
with each other. The casks are placed in the cradles with their axes 
coinciding with the journals, and when the machine is in action each has 
a rotation about its own axis, combined with the motion due to being 
carried round by the rotating disc. There may bea single disc on the 
shaft, or there may be two such discs thereon, on each end and they 
may be provided with cradles for different sizes of casks. The gearing 
for imparting the axial rotation consists in the case of each disc of a bevel- 
teothed ring encircling the main shaft, but fixed to the framing, and 
having in gear with it a bevel wheel on a radially disposed shaft carried 
upon the disc. This radial shaft rotates in consequence of being carried 
round by the disc, and of the bevel pinion consequently rolling round the 
ring, and it imparts motion by bevel gearing to one,of the cradle journals. 
This gearing consists of a bevel wheel on the outer end of the radial shaft 
in with a bevel wheel on a short shaft carried by the disc, and having 
on its other end a bevel wheel gearing directly with one of the bevel 
wheels. 

133. M. Boyce, Abchurch-lane, ‘‘ Whist scores.”—Dated 15th January, 1869. 

This consists of a box, case, or frame, holding, or wherein is affixed or 
delineated, one set of markers, symbols, or contrivances for scoring. This 
box, case, or frame is provided with a sliding cover which, when 
drawn out to a suitable extent, exposes to view a marker, symbol, or 
contrivance indicating a score of one, then, when farther drawn out, ex- 

to view another marker, symbol, or contrivance, indicating « score 
of two, and so on until that particular set of markers, symbols, or contri- 
vances ure exhausted. In the sliding cover of this box, case, or frame 
there is a recess formed, in which is placed or fixed another set of markers, 
symbols, or contrivances, and this recess is provided with a sliding cover 
which operates in a manner similar to the cover first described.—Not pro- 
ceeded with. 
134. A. H. A. Durant, Shepherd’s Bush, “ Manufacture of oil.”—Dated 15th 

January, 1869. 

In the first place the inventor winnows or removes the husks of the 
seeds or berries by the percussive force of blades or fans thereon, such 
blades or fans having a rotary action communicated by steam or other 
power for the pu . The seeds or berries fall through sieves or feeders, 
so that the blades or fans strike them in their descent with sufficient force 
to break the husk or shell, and the albumen is afterwards removed from 
the husked seeds by boiling them in water, or immersing them in hot or 
cold water, and agitating them therein for a sufficient time; but it is 
preferred to use boiling or hot water, and in some cases 10 per cent. of 
nitric, sulphuric, or ether suitable acid is added tu the water for the last 
mentioned purpose. The seeds and berries thus husked and cleansed 
are then crushed, and the oil expressed therefrom in the ordinary way.— 
Not proceeded with. 

138. R. Craic, Dalkeith, ‘‘ Paper.”—Dated 16th January, 1869. 

This consists in 1 e application to paper making machines of a roll or 
roller coated with vulcanite and with vulcanised india-rubber, and which 
roll or roller is substituted for the ordinary iron, brass, or other metal 
under press roll of the paper machine, and may be used as an under or 


upper second press roller. . 
140. J. G. Jonnson, Warwick, “ Signal apparatus.”—Dated 16th January, 
186! 


When this improved signalling apparatus is intended to be used upon a 
railway or tramway, it is conveniently applied by attaching to a convenient 
frame or support fixed by the side of the railway or tramway a signal- 
arm, and also an index pointer and dial, in such a manner that the tires 
of the wheel of the passing engine or carriage, or some part of the engine 
or e, may act upon a bar which acts upon a cam, so as to give 
motion through a connecting rod and lever to a rod attached to the frame 
or support. To one end of the rod is attached a rack, and at the other 
end is a piston working in a suitable cylinder, like that of a force pump. 
The rod, on being raised or lowered, acts upon and turns a piston, which 
carries with the signal-arm and also the index pointer which moves on 
the face of the dial, like that of a clock. The passing engine or carriage 
acts by means of the levers and rod above mentioned upon the pinion 
wheel, and so upon the signal-arm and index pointer, which are thereby 
set at a given position—for example, so that the index pointer points to 
zero on the dial plate. The rod, and with it the position, being raised, 
produces a vacuum in the cylinder, which is connected with a suitable 
small reservoir or vessel containing water or other fluid. The fluid 
rushes in through the suction pipe and fills thecylinder. The piston and 
signal rod, and any necessary weight that may be attached to them, begin 
then to upon the water or other fluid contained in the cylinder with 
a constant and uniform pressure. The water or other fluid is then allowed 
to flow out of the cylinder, through a small aperture, at a given speed, 
which may be regulated by any suitable valve. As the fluid issues the 
piston descends, and moves the signal-arm and the index pointer on the 
clock dial at any given rate. 

141. J. H. Jonnson, Lincoln’s-inn, “ Casks, dec.” —A communication.—Dated 
16th January, 1869. 

The object is to remedy certain defects which exist in the manufacture 
of casks by hand, to which machines hitherto proposed to be used in that 
manufacture are liable. They relate to a series of machines intended to 
shape with the greatest rapidity and the requisite accuracy the different 
eats of which casks, take, and other like receptacles of any required 
dimensions are formed. At each operation the stave is worked according 
to the form it is required to have when the cask is put together, which 
principle admits of producing casks and tubs equal in quality to those 
made by hand. It should be observed that all the wood is first cut to the 
required length, widtb, and thickness in the ordinary manner. 


144. J. Loaper and W.H. Cape, Finsbury, “ Steam boilers.”—Dated 
16th January, 1869. 

The inventors employ a shell or boiler strong enough to withstand the 
strain, and place therein a steam chamber of corresponding form, so that 
a water space is left all round the chamber, between it and the shell. 
This chamber is made steam tight, except at the top, where an opening is 
made to receive a tube, which is fitted steam tight to the chamber; the 
tube is open at the top, or is pesmesaten near the top. As soon as steam 

8 generated it passes through the opening or pe tions of the tube 
into the steam'chamber. ,The steam chamber may be situated either 
above or below the water line, and may be fixed or allowed to float. 

145. W. and 8. Borromiey, Rochdale, ‘Couplings for rollers, dc.” —Dated 

16th January, 1869. 

This consists in turning a round end on one roller, which end has a 
thread or screw formed on it. This round end fits into a round hole, and 
the thread or screw is screwed into this round hole in the other roller, 
and thus coupling them together.— Not proceeded with. 

146. W. Tuomas, Cheapside, “Boots and shoes.”—Dated 16th January, 1869. 

This consists in making boots and shoes as follows :—To the flesh side 
of the inner sole, — by thinning it round the edge, an inner welt 

le 








of leather or other su material is sewn. This sole is then secured 
= > grain side to a last, and after turning up the edge of the inner 
welt the 


upper is drawn on to the last, the stiffener inserted, and the 
upper and the outer welt are sewn to the turned up edge of the inner 
welt. The welts and upper are then beaten flat to the last, the waist is 
stiffened by the insertion of the —y! or shank piece, and the outer sole 
is sewn to the outer welt. The boot is afterwards finished in the usual 
manner. 
156. J. D. Tuomas, Liverpool “‘ Artificial bust.” —Dated 18th January, 1869. 
The inventor forms the whole of the parts of air-proof or nearly air- 
proof materials, the back, or that portion worn next to the person, Cane 
made of a rigid or stiffish material, such as card! , vulcanite, or other 
hardened india-rubber, and the front or raised portion of a flexible material, 
such as india rubber or other ed air-proof cloth. The inflating is 
effected preferably in an atmosphere of about 60 deg. Fah., or air or 
other gas at that tem ure is admitted before the parts are permanently 
closed.—Not proce with. 
162. G. Brown, Edinburgh, “Gas meters, dc.”—Dated 18th January, 1869. 
a The beg — 2 Sp en made in em | _ of Se 
ling wi serves the conducting water e meter. 
There is a cylinder at the back of the front box and an endless screw fixed 
to the cylind le. A toothed wheel is fixed to the upright spindle, 
el made in cast iron, and known as the upright 
le tube, serves the purpose of letting the upright spindle tube 
geetect epnants into the index box. The lower end of tube dips into 
water in the meter, to prevent gas from esca) while its upper end 
projects into the index box, to prevent the overflow of water. tube or 


channel is made in cast iron, and known as the water-line tube, through 

which all surplus water flows out of the cylinder compartment into the 

waste water box. 

164. A. M. Clark, Chancery-lane, “ Refining sugar.”—A communication.— 
Dated 18th January, 1869. 

The mode of treatment forming the subject of this invention is based 
on the d position of the mol y an energetic acid contained in 
alcohol, but in such a diluted condition that the s may remain in 
solution, while, instead of precipitating it by means of acelone, ether, or 
other agent, the sugar is obtained direct by crystallisation. The following 
is the mode of operation. The inventor takes one hundredweight of spent 
molasses, marking, when cold, 45deg. Baume, and about twenty oalens 
of alcohol at 85 deg., with the addition of about 5 per cent. of sulphuric 
acid. The alcohol used may be more highly concentrated, but in this case 
the suitable apparatus contains a stirrer for a few moments, when it 
becomes perfectly a ay and is then filtered, in order to separate 
the mineral salts formed. In this condition the alcoholic liquor, contain- 
ing on the one hand the sugar in solution, aud on the other the acids 
displaced by the energetic acid employed, retains the sugar which 
remains dissolved in the alcohol, mar 85 deg., the latter being 
diluted by the whole of the water contained in the mol 
165. H. and J. Parnay, Bristol, ‘ Weighing muachines."—Dated 18th 

January, 1869. 

The inventors cut or cast sockets or cavities in the bearings, and apply 
the agate or other hard stone by inserting it within such cavities, and 
fixing it therein by an adhesive material or compound, and on each side 
of the agate, transversely to the line of the pivot or movable bearing, they 
apply a steel plate set between the agate and the sides of the socket. 
The surfaces or edges of these two plates are made concave, and at a lower 
level in the centre than the curvilinear surface of the agate, leaving the 
shoulders of the pivot to merely bear againat the sides of the plates. 

171. H. W. Hammonp, Princes-street, ‘‘ Mechanism for driving piles.”— 
Dated 19th January, 1869. 

This consists in applying the force of gunpowder or other explosive 
materials to act between a cap or cylinder upon the pile to be driven, ana 
a ram or hammer arranged in suitable guides, so as to force the pile 
downwards and the ram upwards, the ram being arrested and held at its 
greatest elevation by means of a rack and paw! until the next blow is 
required, when it is allowed to fall, and by its fall to drive the pile and 
explode the charge in the cylinder, which still further forces duwn the 
pile, and at the same time lifts the ram for the next blow. 

173. C. BaunscneEipt, Endenich, Prussia, “Instrument for rheumatics.” — 
Dated 19th January, 1869. 

This instrument for the cure or alleviation of rheumatics consists of a 
metal or other block or disc, from the face of which projects a number of 
needles of equal length, This metal block or puncturer is enclosed in a 
suitable casing provided with a hollow stem or neck, through which 
passes a spiral spring attached to the back of the needle block, said spring 
terminating in a handle which projects from the end of the stem. The 
block is retained within the casing by a raised rim formed on the interior, 
and the open end is provided with a cover for the protection of the needles 
when not in use. 

175. W. R. Lake, Southampton-buildings, “ Railway carriage wheels.” — 
A communication. 

The invention has particular reference to introducing cushions of 
rubber between the hub or the body of the wheel and the tire thereof, so 
that the hub or the body of the wheel is not only supported relatively to 
the tire against elastic cushions, so that, both in radial directions and 
torsionally, the direct strain comes upon the cushions, but is so bolted 
relatively to the tire that, while the parts are securely fastened together, 
wear cannot come upon the bolts. 

178. J. Sippe.ey and F. N. Mackay, Liverpool “ Ice making.”—Dated 20th 
January, 1869. 

This consists, First in the employment in connection with apparatus in 
which ether or other volatile liquid ls evaporared in vacuo, of currents of 
cold air as means for producing certain new and beneficial results in cool- 
ing, refrigerating, and ice making. The inventors apply the currents of 
cold air ; first, to carry off heat from troughs or vessels containing pure 
water to be frozen into ice, by passing the current of air through the 
enclosed space or apartment containing the said troughs or vessels, or by 
passing it through a passage or channel formed around the outer sides of 
the troughs ; second, to carry off heat from water or other liquid passing 
through or in contact with a tubular or other refrigerator, and thereby 
lowering such water or other liquid sufficiently in temperature to render 
it suitable for cooling in another refrigerator worts or other liquids which 
do not requirea very low,temperature ; thirdly, to carry off heat from worts 
or other liquids by surface contact, that is to say, passing the current of 
cold air through a refrigerator formed with tubes or passages, the worts or 
other liquid being either inside or outsi¢e the tubes, but separated from 
the air by the thickness of the metal ; fourthly, tocarry off heat from worts 
or other liquids by impelling or drawing the current of cold air in 
immediate contact with the worts or other liquids to be cooled through a 
closed vessel; and fifthly, to carry off heat from ether condensers and 
effect condensation of the ether. This is accumplished by passing such 
current of cold air either inside or outside of the pipes, or other parts of 
or over the metallic surfaces in the ether condensers. 

180. W. Gitterr and C. BLanp, Croydon, “ Bell and clockchimes.”- - Dated 
20th January, 1869. 

Where separate mechanism is employed for raising or otherwise moving 
or preparing h 3 or other appl for action, the inventors arrange 
rotating or other cams or moving contrivances (which they prefer to be 
rods or bars arranged around a central axis) at the end of the levers upon 
which they act. This cam or moving contrivance they so arrange as to 
act directly upon the lever, which is connected with and actuates the 
hammer or other appliance, in place of upon a lever kept in eonstant 
movement. They arrange a tumbler or movable piece at the end of the 
lever for the cam or moving contrivance to act upon, in order to move the 
lever and place the hammer or other appli in readi After the 
lever has been so acted upon the tumbler moves away from the cam or 
other moving contrivance, so as to allow the lever to move and the striker 
or other appliance to act, when released by the wy ben or other con- 
trivance. After the hammer or other contrivance acted upon the bell 
or other instrument, the tumbler, by coming in contact with a suitable 
surface or projection, is moved into such a position that the rotating cam 
or other moving contrivance at the end of the lever will come in contact 
with the tumbler, and again move the lever and set the hammer or other 
appliance in readiness. — Not proceeded with. 

182. E. Burton, Upper Clapton, “‘Sand distributing machine.”—Dated 20th 
January, 1869. 

The inventor places a hopper of suitable size in a frame mounted on 
wheels to render it portable, the hopper serving to contain the sand or 
other material. A fluted roller is mounted in bearings traversely in 
the framing at the bottom of the hopper so as to close the same. 
This roller, on being rotated by means of suitable gearing driven 
by one of the wheels of the machine, distributes the sand or 
others matters with which the’ hopper is filled evenly over the 
surface of the ground. He also — a gate, composed of a number of 
independent flaps hinged to the hopper and kept up against the tluted 
roller by springs or other means, so as to allow of stones or other sub- 
stances mixed with the sand passing through, and at the same time pre- 
vent the too rapia delivery of the sand. 

183. E. Barcrorr, Rawtenstall, ‘‘ Cocks, taps, and valves.”—Dated 20th 
January, 1869. 

Instead of the valve or plug as now used, the inventor employs a cup 
inverted on a seating of leather. This cup has a shank or pin, which is 
received in a bule in the screw-spindle of the tap, the pressure raising the 
cup and admitting the flow of liquid; on the plug being screwed down the 
cup is bedded on its seating.— Not proceeded with. 

186. H. A. Bonnevitie, Sackville-street, “ Making gos, &c.”—A com- 
munication.—Dated 20th January, 1869. 

This relates to a process for ~ gy | illuminating gas in which 
hydrocarbon fluids, such as rosin, cosin oil, crude petroleum, waste 
vapours from oil wells, &c, are passed through a retort filled with 
metallic ore heated to a red heat, in such a manner that a portion of the 
surplus carbon contained in said hydrocarbon fluids will combine with the 
metal of the ore, while another portion thereof combines with the oxygen of 
the ore anc passes off in the form of carbonic acid, the remainder of the hydro- 
carbon being converted into hydrogen or illuminating gas, and an a 
double object is accomplished, viz., the production of a permanent illu- 
minating gas, and also the conversion of the ore into sponge of a superior 
quality at a comparatively small cost. 

188. Frep. LipscomBe, Strand, “Purifying and storing water.”—Dated 20th 
January, 1869. 

The inventor constructs a chamber in the lower part of the filter, through 
which, by means of an aperture, the unfiltered water flows, finding an 
exit through another aperture to any convenient part or of the house 
or building when necessary. The top side of the chamber is perforated 
with holes, through which the unfiltered water in the chamber flows up- 
wards through the filte: media, which is com of animal or 
vegetable charcoal, plates of porous stone, or any of the usual filtering 
media, separately or in combination, whence the purified water is drawn 
off either directly through one or more pipes leading to the outside of the 
cistern, or the purified water lea’ the filter is allowed to flow in 
to a pure water reservoir placed or formed in the cistern, whence it is 
drawn off as required. 

192. J.C. L. Camet, Lyons, “ Truss.”—Dated ep January, 1869. 




















The inventor employs a pressing or other 
material in a texile form or otherwise, and so shaped as to press upon the 
part to which it is to be He attaches this ing band 








to a small cylinder of or other material, between which and the 
bandage the part rests and is held in the required positi The invent 





attaches this apparatus to the person by means of sucha system of 

bandages, straps, tapes, or ribbons, with or without buckles or elastic 

fastenings, as s) most conveniently fit the form of the patient.—Not 

proceeded with. 

ag” A. M. Ccark, “ Chancery-lane, “‘ Scarf clasps.” —Dated 21st January, 
8u9. 

This consists of the clasp, properly so called and a covering of silk or 
velvet material which is caused to adhere thereto by gumming, sewing, 
riveting, orin other suitable manner. The clasp may be made separately, 
and coverings of different materials supplied with the same. Two modes 
may be adopted of fixing the covering to the clasp foundation ; for 
example, the foundation may be provided with small projections, which 
are turned down on the covering around its edges,or enter small openings 
made in said covering, or the latter may be provided with small pro- 
jecting catches which are caused to enter spaces made in the clasp. 

195. C. J. Cuuss, Tavistock-square, “ Drills for boring coal.”—Dated 21st 
January, 1869. 

The inventor employs a drill, the cutting end of which is formed with 
teeth to cut first into the coal an annular hole, leaving a cylindrical core 
standing inthe centre. This core is afterwards broken up by other cutters 
or projections on the central portion of the end of the bar which forms 
the stem of the drill, which is twisted or formed into a screw to remove 
from the hole the pieces of coal. 

199. W. R. Lake, 
2lst January, 1869. 

This relates to a shearing apparatus wherein a lancet is employed 
which may have a reciprocating rectilinear motion, a continuous circular 
motion, or a reciprocating circular motion. Each modification of this 
shearing apparatus has three distinct parts, namely, the comb, the lancet, 
and the counter knife. These three parts may vary in form, and the 
lancet may receive its motion by different means of transmission. 

2/1. A. B. Cunnincuam, Military Academy, Woolwich, “ Apparatus for 
veterinary purposes,” ~-Dated 22nd January, 1869. 

This apparatus is constructed with a flap or door fitted with a pad, and 
hinged or otherwise suitably attached at one side to the side of a frame 
fixed in the floor or paving, or tothe floor or paving itself, so as to move 
upand down in asimilar manner to that of a trap door. This frame is 
made of a size to receive the flap or door, and is let into a recess in the 
floor or paving, so as to allow the flap to sit flush with the other part of 
the floor or paving. The flap or door is raised to a vertical position to 
admit of the horse (or other animal to be cast) being attached thereto 
by means of blocks and tackle orother suitable meuns adjusted thereto, 
and communicating with pulleys fixed above on suitable supports. 
Not proceeded with. 

203. M.TiLpeEs.ey, Willenkali, “ Annealing cans.”—Dated 22nd January, 


1*69. 


Southampton-buildings, ‘‘ Skin shearers.”—Dated 


This consists in making annealing cans used for the above named pur- 
pose of cast iron, of the description capable of being converted into 
malleable iron, and then annealing the cans, by which process of anneal- 
ing the cans they are rendered much more durable, and are prevented 
from cracking or flying when subsequently submitted to the action of 
the fire for annealing purposes. 

206. A. Maw, Broseley, “ Earthenware 
1869 

From the original model, either in clay or plaster, the inventor takes a 
box mould, by preference in plaster of Paris. He proceeds as follows: 
He places against the poet model pieces of clay or otLer material, so 
as to divideit into segments after casting the first segment. He makesin 
the sides of the segment su cast notches or hemispherical indentations. 
In contact with this segment he casts the pee segment, so that the 
pieces are kept in their proper relative position by means of correspond- 
ing projections and indentations, the process being repeated till the box 
mould 1s completed by a sufficient number of segments — cast round 
the original pattern or block. After drying this mould —if of plaster—he 
applies a suitable material or solution to its whole surface to stop its 
absorption, for which purpose he cither soaks it in a machine of wax and 
oil in a heated state, which he pref. rs, or in a solution of gelatine or other 
suitable material; or, instead of using the original model as above 
described, he employs a corresponding model of glue or gelatine in an 
elastic state, from which he casts a box mould in plaster or cement, as 
above described, in one piece instead of in segments. 

208. T. Cook, Old Keat-road, and J. Watson, “ Gas measuring apparatus,” 
Dated 22nd January, 1869. 

The inventors provide a closed chamber, into which the steam, water, 
or other motive power is introduced by a suitable pipe. The top side of 
this chamber is provided with three or more passages for the exit of the 
steam or water, which passages or ports are placed in a circle, and lead 
from the chamber in an inclined direction at any suitable angle, and open 
out beneath a wheel placed horizontally and resting on the top of the 
closed chamber. This wheel is mounted on a vertical axis, and its under 
surface is provided with a number of cells or recesses of suitable form 
and size formed near the circumference of the wheel. These cells, when 
the wheel is rotated, will pass successively over the inclined ports above 
mentioned, so that when steam or water under pressure is projected from 
the closed chamber through the inclined ports it will fill the cells con 
tained in the wheel, and at the same time rotate the same by impinging 
on the sides of the cells. 

216. W. E. Gepce, Wellington-street, Strand, “‘ Slate quarry machines.” 
Dated 22nd January, 1869. 

This movement of these machines takes place as follows :—When a 
rotary motion has been given to the tool-holder by means of a lever fitted 
to it a rod connected to and drawn by the lever comes against another 
lever, which it cuuses to pivot, the result of this action being the uplift- 
ing of a driver resting on the toothed wheel of a windlass, to which it 
gives a rotary motion. A chain fixed to the end of the tool-holder, and 
passing over a pulley on the framing, winds on the above-mentioned 
windlass or axletree, and thereby causes the tovl-holder to rise a certain 
regulated distance after each stroke of the cutter. 
211. W. Dennis, Aldermanbury, * Letter-boxes, dc.” 

1869. 

The box is constructed without a fan wheel at the aperture, and 
the box is divided at about the centre thereof with two pieces of metal of 
a triangular form, somewhat similar to the letter V,and either with or 
without a flap joint near the point thereof; the flap joint may be shut by 
a hinge, po made to balance and close of itself after a letter in its 
descent has pushed it open and passed through into the bottom of the 

ox. —Not proceeded with, 


moulds,"—Dated 2nd January 


Dated 22nd January, 


212. W. Burcess, Newgate-street, ‘“‘ Mincing machines."—Dated 22nd 
January, 1869. 
The inventor coats the interior surface of the casing with tin. For this 


purpose he first coats each of the two parts of the cast iron casing with 
zinc, by what is known as the galvanising process, and as the parts of the 
case are taken out of the melted bath of zinc they are well shaken about 
to remove all superfluous zinc, and to Jeave only a thin even coating upon 
the parts of the case. The parts of the case are afterwards cleaned with 
acid, by preference hydrochloric acid ; they are dried and dipped quickly 
into «a bath of melted tin, when they are allowed to remain only just so 
long as is required for the metal to take upon the surface. The articles 
are taken from the tin bath and shaken, or, by preference, drained for a 
few moments in hot grease to remove the excess of metal. 

214. J. Mittwarp, Birmingham, “‘ Sawing stone machinery.”—-Dated 2rd 

January, 1869. 

A machine constructed in accordance with this invention in one of the 
simplest forms, viz., with one saw and two drills, has a plate or frame of 
a rectangular or other suitable shape, capable of being screwed by levers, 
bolts, or other fastenings directly to the quarry face or attached to the 
engine or prime mover. A driving shaft, receiving a continuous rotary 
motion from an engine or other motor, is mounted at right angles with 
the frame in a bearing fixed in an opening in a central position in the 
frame, and the inner end projects on the front or acting side of the 
machine, and carries a crank, from which, by means of a connecting rod 
and slide, a reciprocating motion is imparted to the saw frame. The saw 
frame is composed of the blade or cutter-bar, for its lower side the end 
bars, and a top rod or bar, having screws and nuts at the ends to tighten 
the blade in the usual way by means of an intermediate bar, forming a 
fulcrum. It has in its upper division a central vertical rod, upon which 
is fitted a slide block, and this slide block is also fitted to work upon a 
horizontal rod attached to the face of the machine frame, and is con- 
nected by a rod of a length about equal to the crank connecting rod to 
the slide block of the crank motion, but sufficiently far out to be clear of 
the crank motion. In this arrangement the saw frame, when in the 
middle of its path, is about central with the crank shaft, and while 
receiving its reciprocating motion therefrom is free to descend as it cuts. 
The bearing of the crank shaft is made adjustable to a certain extent, so 
that the saw blade may be made to cut more or less on either side; the 
saw blade or cutter bar is furnished with a number of teeth of diamond 
or other very hard substance, the end ones being fixed at the lower 
corners of the ends of the blade, which project somewhat beyond the 
end bars of the frame. All the teeth may be arranged to cut the full 
width of the channel or the intermediate ones on alternate sides of the 
blade. 





Soutu KenstincTon Museum.— Visitors during the week ending 
August 14th, 1869 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 14,871; Meyrick and other 
galleries, 3132; on Wednesday, Thursday, and Friday (admission 
6d.), Museum, 1805; Meyrick and other eries, 209; total, 
20,017; average of corresponding week in former years, 12,087. 
Total from the opening of the Museum, 8,695,818. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


FINISHED 1RoN: Kinds in demand: Heavy samples of bars, with 
angles and T-iron: Hoops, strips, and sheets: Plates for boilers 
and girders—Raits: Present and future orders: Specifications 
out—Prices: List rates given--THE BESSEMER PROCESS AT THE 
Mersey Sree, AND Iron Works: Views expressed here: The 
old and new management in Liverpool—FaNncY PRICES OF 
FINISHED IRON: he day gone for such: What competition has 
done—PIG IRON: Comparative demand for foreign and home 
samples; Prices—WorkKMEN AND THE NoRTH—CoAL TRADE: 
Quiet, but improving—TIN-PLATE TRADE: High prices of 
tin and low ‘prices of plates: Effects — HEAVY CHAIN 
TRADE: A good order—CHAIN TESTING: Its profit— 
REMOVAL OF A CHAIN WORKS—LIGHT HARDWARE TRADES—Co- 
OPERATIVE AND OTHER LABOUR STRIFES: Lockmakers and nail 
Sorgers. 


THE condition of the iron trade of this part of the kingdom is 
steady. Heavy samples in bars, angles, and T’s afford an average 
amount of work, and hoops and strips are selling well. Boiler 
lates are still in only small request, but girder plates are in fair 
emand. Sheets are not up to the average of August make, but a 
large total quantity is being got up. 

Where rails are being made the a are busy, and orders that 

are now running will be followed by others for larger aggregate 
lots. This branch is not, however, even yet as profitable as it is 
hoped it may prove. The difficulty is chiefly with reference to 
the machinery used. Still, makers are so far satisfied with what 
they have done, that in prospect of a continued demand sufficient 
to keep the leading makers out of this district well employed, 
a | are encouraged to negotiate for improved apparatus. 
_ If, therefore, Wales and Cleveland should keep pretty full there 
is little doubt that South Staffordshire will make rails in increas- 
ing quantities as time goes on. The opening of the next season 
will, in all probability, find the means of rolling rails in this part 
of the kingdom considerably enlarged. The firms who have been 
in the trade some time have done well, 

There are many good inquiries in the market for iron 
rails, alike for home and foreign lines. Of the former may be 
mentioned 5000 tons for the Great Eastern, who also require 2500 
tons of chairs and 250 tons of fish-plates. 

The prices of finished iron are quoted as follows by list houses : 
—Marked common bars, £7 at the works; best bars, £8; sheets, 
£8 10s.; doubles, £10; nail sheets, £8; latten, £11 10s.; boiler 
plates, £8 10s.; best and best-best, in the same ratio; common 

, £7; hoops, £8; gas strip, £7 10s.; and all other sorts in pro- 
rtion. Second and third-class makers are selling considerably 
low these rates, and prices are governed according to circum- 

stances. 

No surprise is expressed here that the Mersey Steel and Iron 
Company should have resolved to keep their Bessemer apparatus 
inoperative throughout their past financial year. The extreme 
eostliness of the method when a heavy royalty has to be paid is 
asserted on every hand hereabouts. No difficulty is experienced 
in imagining that the Bessemer apparatus is, as it was described 
at the meeting of the Mersey Company on Monday, ‘a dead 
weight upon the concern.” Other than a millstone around the neck 
of the Mersey shareholders it is unlikely to prove, certainly till the 
inventor's royalty-time has run out; and that it will pay for work- 
ing even then is not universally admitted in this district. 

The measure of success which has attended the management of 
the company, mentioned by the son of the chairman of the 
London and North-Western Railway, is no cause of surprise to 
those who knew young Mr. Moon; and with time, and a con- 
tinuance of the system by which orders are accepted at current 
prices, there is confidence here that he will soon be able to present 
a much more satisfactory financial statement than that which, 
whilst it showed less loss, still could not set forth any profit on 
the year’s trading. 

The day of holding-out for fancy prices in the iron trade is gone. 
Competition has scotched and is fast killing it. The worth of a 
thing is what it will fetch becomes daily more applicable to that 
industry; and the ancient ‘orthodox list” of prices which the 
trade at its preliminary meetings still go through the farce of 
“declaring,” is now hardly more than a standard to which current 
rates approximate nearly or remote, according as the demand is 
active or dull. The instances are few in which makers of finished 
iron in South Staffordshire at the present hour are able to com- 
mand those prices. At the prices now to be got a profit can be 
made, though it is not a profit that should be expected long to 
continue ; for if it should not increase the business would be in- 
sufficiently remunerative to tempt further investments. 

Pig iron is not selling actively, and Middlesborough samples are 
generally offered at 2s, under prices which regulated om this 
time last quarter; but transactions are not generally following. 
The best hematite iron keeps firm. There is a large amount of 
ingenuity being displayed amongst the finished iron makers in 
securing the qualities which will help to meet the competition in 
reference to prices. Asa rule, the iron made in South Stafford- 
shire suffers, as the result of these experiments, in respect at once 
of the best all-mine and of the inferior kinds. Some finished iron 
makers believe that they have found a substitute for the first-class 
Staffordshire in Wellingboro’ iron, which they can obtain at five 
shillings less; and the Cleveland iron is running the common Staf- 
fordshire hard. The prices reported from the Dudley side are : 
All-mine, hot blast, of tirst-rate quality, from £3 7s, 6d, to £3 15s.; 
cold blast, from £4 5s. to £4 10s.; best native hydrate pigs, 
£3 7s. 6d. to £4, according to the brand; best grey forge, £3; 
mottled, £2 17s. Gd.; mine pigs, with a modicum of flue cinder, 
from £2 15s, to £2 17s. 6d.; melters, 1, 2, and 3, from £2 12s. 6d. 
to £2 15s. 

Coal is selling quietly, but there is more doing now than for 
some weeks past. On every hand, however, prices are a cause of 
complaint at the collieries, and there is very little prospect of their 

eing got up throughout the winter. 

The tin-plate makers are still doing as little as will retain their 
customers and also keep their men together, for there are no signs 
of giving way in block tin, and some firms out of this part of the 
kingdom are still producing quantities sufficient to satisfy the re- 
quirements of foreign customers, who are thereby prevented from 
being compelled to give the rates which alone can yield profit 
whilst block tin remains as now. 

The leading chain makers are busy upon heavy classes. One 
maker is active upon an order for river cables for Russia, embrac- 
ing altogether 2000 tons. 

e large chain and anchor testing establishment which was 
erected some four or five years since at Bloomfield has been so 
dilapidated by the extraction of circumjacent coal mines, that it 

een found impossible to carry on operations any longer, and 
the directors have secured another site near the Factory Works at 
Tipton, where new testing apparatus will shortly be erected. 

he light miscellaneous trades are doing a quiet but steady 

business ; much more might, however, be done in almost every 
branch if the workmen should be kept upon orders now coming in. 
But anticipating an improved demand, employers are not reluctant 
to allow their men to make for stock where the prospects of the 
prices for the raw material render such a step reasonably judi- 
cious. 

The strife between the co-operative lockmakers and their late 
employers is not now heard much of. Unable to hold stock, the 
former have had to put upon the market the immense number of 
locks which for a long time they stoutly refused to part with at 
other than what they contended were the remunerative rates they 
had a right to expect. 

The difficulty with the forged nail makers is extending. This 


|is now as brisk as it 





week it is announced that the Sedgley men, who have hitherto 
persistently held aloof from the strike, have joined the agitation, 
which has already extended through .an unconscionably long 
peri 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Iron TRADE: Large shipments of rails for Russia and the 
United States : Good inquiry for vessels to take rails to the United 
States : Exports reaching half a million tons per annum: No rail 
contracts of importance entered into during the past week: Rail 
mills kept regularly running: The future prospects of the trade 
cheering : Home purchases limited—THE PIG IRON TRADES—THE 
TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADE—PROPOSED 
TUNNEL UNDER THE SEVERN—COLLIERY INSPECTION AT TROED- 
YRHIEW. 


CONSIDERABLE quantities of rails are now being shipped by the 
es yal ironmasters in this district, chiefly for Russia and the 

Jnited States, and as the Baltic season is rapidly drawing to a 
close, several steamers are being cleared at the local ports for the 
Muscovite empire. There is also a good inquiry for vessels to take 
rails to the United States, but as there is a probability of higher 
rates being paid for tonnage, owners are evidently holding back for 
that purpose. Last month the total quantity of rails exported 
reached 45,169 tons, being at the rate of cunnatliins more than half 
a million tons per annum. Although no rail contracts of impor- 
tance have been entered into for some days past, the demand 
has been during any period 
of the present year, buyers being desirous of placing con- 
tracts for early delivery; but as makers have sufficient 
orders on their books to keep them fairly employed up to the end of 
the year, it is not probable purchasers will succeed in accomplish- 
ing their object unless higher prices are paid and the time of 
delivery somewhat extended. Although nothing definite can be 
arrived at respecting the future position of the trade, the prospects 
of the rail branch are somewhat encouraging, there being every 
probability of the requirements of American, Russian, and conti- 
nental buyers being somewhat considerable for several months to 
come. India will also require large quantities of rails for the 
renewal of permanent way, whilst Russia will be a considerable 
purchaser for several years to come. The purchases of the home 
railway companies continue limited, but buyers of miscellaneous 
descriptions are entering into transactions a little more freely. 
The pig iron trade continues quiet, and but few sales have been 
transacted during the past week. 

Tin-plate makers report a slight improvement in operations, the 
demand for coke qualities, for exportation to the American markets, 
having slightly increased. 

The steam coal trade is recovering gradually but slowly from the 
depression which has prevailed for several months past, and the 
quantity cleared for the mail packet stations aud principal foreign 
markets is still below that usually sent at this period of the year. 
The exports last month were below the corresponding period of 
last year, but they showed a great improvement upon those for the 
previous month, which were less than for the corresponding month 
of 1868 by nearly 30,000 tons. The dulness in the steam coal 
trade for the past three months has been almost unparalleled, and 
unless a further improvement speedily sets in it is expected that 
several of the collieries in the Rhondda Valley will shortly change 
hands, Inquiries from some of the Baltic ports are increasing, 
and about the usual quantity is being sent to the French markets. 
There is little doing with the Mediterranean ports, and to the 
continental markets the clearances are not equal to the average. 
The shipments coastwise of house qualities show a slight decrease, 
but the season of the year is now approaching when the demand 
will considerably improve. 

In these days of competition it is necessary to l-ok out and sup- 
port any scheme that will tend to promote and extend the trade 
of the district. Some time ago there was a project for carryipg a 
tunnel under the Severn; and now Mr. Williams, of the Mon- 
mouthshire Railway Company, Newport, thinks his scheme of 
carrying a tunnel under the river Severn on the Newport side of 
the new passage will tend to improve the house and steam coal 
trades of this district by shortening the distance to London, Bristol, 
Southampton, &c., which would make the distance from Newport 
to Bristol about twenty-seven miles, instead of 136 miles narrow 
gauge and 123 broad gauge. The distance to London by narrow 
gauge is 228 miles, by broad gauge 159 miles. If the Great Western 
would only make a narrow gauge route to Didcot, vid Bristol and 
the proposed tunnel, and by laying a third rail down through the 
tunnel in the space between the up and down line, then there 
would be a single broad gauge and double narrow gauge through 
the tunnel, the distance to London being 145 miles, thereby 
shortening the distance to London fourteen miles—the distance to 
Southampton 109 miles, instead of the present route, which is very 
circuitous ; and what is said of Newport can be said of the whole 
of South Wales. It would also be necessary for the Great Western 
Company to make a narrow gauge line from Bullo Pill to Cardiff; 
then there would be a narrow gauge route to Bristol, Xc., 
from the Forest of Dean, vid Bullo Pill, the coal and 
iron works of Monmouthshire by the Monmouthshire Rail- 
ways, vid Waterloo Junction, as well as from Aberdare, Neath, and 
Swansea; and from the coal and iron works of Glamorganshire, by 
the Taff Vale and Rhymney Railways, vid Cardiff. ‘To carry out 
this scheme it is suggested that an independent company be formed 
for the purpose of making the tunnel and lines to connect the 
South Wales Railway with the Bristol and South Wales Railway 
and the Midland Railway at Mangotsfield. The scheme is certainly 
one deserving some attention, and if carried out would give a direct 
route from Southampton to the North of England and the Great 
Western Company from Bristol. 

The following letter has been sent to me for publication:—‘‘ Sir, 
—This is to inform you the workmen of the Troedyrhiew Colliery, 
Rhondda Valley, selected Thomas Rogers and Richard Leyshon 
from amongst themselves to travel through the old workings of 
the colliery with the firemen, on the 17th inst. of this month, in 
search of gas or anything that would be an injury to the safety of 
the workmen. But happy we are to be able to state that there 
was not any of the dually vapour to be found in the colliery any- 
where. Praise be to the manager and firemen; and it is the 
resolution of the above-named workmen to examine the colliery 
once in every month; also, we believe, if this example was followed 
in all other collieries it would be a great help for the safety of the 
workmen.—GEORGE CoLEs, for the workmen,” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

LiveRPOOL: Mersey Steel and Iron Company—StatE OF TRADE IN 
SourH YORKSHIRE—SMOKE AT NEWCASTLE—THE SHEFFIELD 
MASTER CUTLERSHIP — STEAMER CONTRACT AT GREENOCK— 
LANCASHIRE AND YORKSHIRE RAILWAY— THE COTTON TRADE 
In NortH LANCASHIRE— STATE OF TRADE AT SHEFFIELD— 
Great NortaerN RaiLwaAY—Nortu-EasteRN TOPICS: Rwer 
Tyne Commission: The Cleveland Iron Trade, dc. 

A-GENERAL meeting of the Mersey Steel and Iron Company was 

held on Monday at Liverpool. The loss on working for the past 

year was stated to have been £2657, of which £1000 appertained to 
an order taken before June 30th, 1868, £1300 to a reduction in the 
valuation of a portion of the stock, and £343 to the loss of return 
royalty on steel rails, leaving a very small balance against the 
actual working of the year. The sales amounted to £173,553, 
showing an increase of £22,064 upon 1867—68 ; and the directors, 
although unable to report any imniediate imp.ovement im trade, 








expressed hopes as to the future. After considerable discussion 
the report of the directors was adopted. 

The South Yorkshire ironworks are still well employed, there 
being a fair demand for most descriptions of manufactured iron. 
There is rather more doing atsome of the South Yorkshire collieries, 
but still the coal trade generally is far from good, the tonnage 
forwarded to London from the South Yorkshire district showing 
no improvement. Rather more has been doing in steam coal to 
Grimsby. 

Ata Seats meeting at Newcastle Sir W. Armstrong said he 
was as great an enemy as anyone to recklessly creating superfluous 
emoke, but he thought it would be very impolitic to institute any- 
thing like an indiscriminate crusade aguinat smoke in general. 
Nevertheless, it was an undoubted fact that the quantity of smoke 
produced was far more than was necessary. So far as steam 
Caen were concerned there was no doubt that smoke could be 
prevented by skilful firing, but it was a difficult — to obtain 
men who would perform their duties with skill judgment. 
The chief cause of smoke was the inadequate boiler 
power generally employed in manufactories, which required 
that the fires should be stoked much more a oe aa | 
than would otherwise be necessary. Messrs. T. and T. 
Vicars have applied their patent self-stoking smokeless fur- 
nace to all the Prilers at the Elswick Ordnance and Engine Works. 

Mr. Mark Thirtle is to be master cutler of Sheffield for the third 
time in succession. , 

Messrs. Scott and Co., of Greenock, have contracted to build # 
screw steamer of 1800 tons burthen, and 200-horse power, for Mr. 
Alfred Holt, of Liverpool. . 

The doubling of the branch of the Lancashire and Yorkshire 
Railway from North Dean to Halifax has been nearly finished, 
The Shawforth branch will be ready for traffic in October. The 
Lancashire and Yorkshire Company appears to contemplate an 
improved and permanent steam service from the port of Fleet- 
wood, 

The cotton trade in North Lancashire continues in an extremely 
depressed state. 

‘The armour-plate mills at Sheffield are still represented to be 
well employed. Foreign orders are producing considerable — 
ment in the rail and tire branches; the manufacture of way 
buffers is also moderately active. Most of the puddling furnaces 
in the neighbourhood of Sheffield are working full time. 

The cost of locomotive power on the Great Northern Railway 
ni the first half of this year was £10,925 less than in the corre- 
sponding period of 1868, although 167,620 more train miles were run. 

To turn to the North-Eastern district, we may note that at the 
last meeting of the River Tyne Commissioners held yesterday week, 
the River Works Committee reported that during July 743,903 tons 
of concrete had been dredged, and that twenty-nine cylinders of 
the new Tyne Bridge had been sunk to the rock and filled with 
concrete. A slight advance is anticipated in the price of pig in 
the Cleveland district, stocks being low. n the manu- 
factured iron trade of the Cleveland district the prospect 
is satisfactory, an excellent demand for rails continuing on 
foreign account. Messrs. Lishman and Co., of Stockton, 
are stated to have obtained an order for bridge work in Spain. A 
new cast iron bridge has been erected at Morpeth by Messrs. 
Swinney, of the Wansbeck foundry. The plans were supplied 
gratuitously by Mr. W. Annandale, of Morpeth. The bridge is a 
cast iron girder trussed with wrought iron tension rods. One of 
the spans is 60ft. long, and the other is 55ft.; but, including the 
breadth of the middle pier, the whole length is 122ft. 





PRICES CURRENT OF METALS AND OIL 
1869. 1868 



























































| 
Correr—British—cakeandtile; £ sda £34) £5d.£8. 4. 
per tON .escccccccceseee| 74 0 O.. O 0 0/73 0 0.. 74 0 0 
Best selected ooe| 76 0 0. 0 0 0/75 0 0..76 0 0 
Sheet... |79 0 0.. 80 0 0/78 0 0.. 80 0 0 
Bottoms ...-eeeee . 82 0 0.. 0 0 0} 81 O 0O.. 82 0 0 
Australian, per ton 76 0 0.. 7710 0} 77 0 0.. 80 0 0 
Spanish Cake ...+e. 00 0.. 0 0 0; 72 0 O.. 00 
Chili Bars....++.++ eoccescce| 68 0 0.. 0 O 0] 6810 0.. 00 
Do. refined ingot .....0..| 71 0 0.. 73 0 0); 7110 0.. 72 0 0 
Yettow Merat, per lb, ......| 0 0 6% O 07] O 0 4 0 07% 
Iron, pig in Scotland, ton....| 2 11 10§ cash 212 7} cash 
Bar, Welsh, in London......| 612 6.. 615 0) 6 5 0.. 615 0 
Vales ......| 6 0 0.2 6 5 0) 515 0... 6 0 0 
Staffordshire | 7 5 0.. 7 7 6) 750. 77 0 
Rail, in Wales.........- coco] 6 3 GC. 6 & OF 615 0. 6 OO 
Sheets, singlein London ..| 9 5 0. 000) 950... 000 
Hoops, first quality .. 850.8 76) 850.9000 
Nailrods ....e0 75 0.. 710 0| 7 7 6. 712 6 
Swedish.... 915 0..10 5 0} 915 0..10 0 0 
Leap, Pig, Fore 1810 0.. 0 0 0|18 5 0..18 7 6 
English, W.B.. 20 7 6.. 2010 0/21 0 0..21 5 0 
Other brands . 19 0 0..19 5 0/1815 0..19 0 0 
Sheet, milled . 2 0 0.. 20 2 6)/20 0 0.. 0 0 0 
Shot, patent... 2 5 «O 210 0} 2210 0.. 2215 0 
Red or minium . 5 0 910 0,;2015 0.. 0 0 0 
White, dry .....0 0 0 8 0 0/27 0 0.. 28 0 0 
ground in Oil ..... ° 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. .... ‘ 0 0.. 0 0 0/24 0060. 00 0 
QUiCKSILVER, per bot. .....06.| 617 0.. 618 0} 617 0.. 00 0 
SpE. TER, Silesian, per ton ....| 2012 6.. 2015 0/20 0 0.. 20 2 6 
English V & 8 .....cccooce--| 2015 0.. 0 0 0/1915 0.. 20 0 0 
Zinc, ditto sheet....... 25 0 0.. 0 0 0/25 0 0.. 2510 0 
Sree., Swedish faggot . 000... 00 0) 0060. 000 
Keg... ccccccce eves 15 0 0.. 0 0 0/1415 0..15 0 0 
Tin, Banca, per cwt. ... 615 0.. 0 0 0] 415 0. 00 0 
Straits, fine—cash ..........] 610 0.. 611 0] 413 0.. 0 0 0 
Por attivel. ..cocesccccese| © § O.. 0 DO OF 48 GO. OWS 
English blocks ....... eoooe| 6 3 O01. 0 0 Of 415 0.1. 416 0 
Bare ..cccccccccce eves 6 4 0.. 0 0 0} 416 0.. 417 0 
Refined, in blocks......../ 611 0.. 0 0 0} 417 0.. 418 O 
TrnpLates, per bx of 225 sheets 
IC GOR0 ccccccccse-ccocesces] 1 3 OG. 1 6 6} 1 8 O. 3 8 
IX ditto....cccc-scocccocese) 1 8 O.. 110 6} 18 0%; 1 YD 
IC charcoal ..ccccccrcccccoe| 1 8 O. 111 0] 1 7 6. 1 8 
IX ditto..ccccccccccccccccee| 114 0. 117 0] 118 6. 1M 
Coats, best, per tom .e.seeeeee| 018 3.6 018 6) O18 3B. O18 9g 
Other sorts ......+.- sooscee| O14 3.. O17 6} O15 6 O17 Q 
Ons, per tun, Seal, pale......) 40 0 0.. 0 0 0/36 0 0. 000 
POWR. cccocccccesecccess| SS 8 Oe BM GO GIS 6 6. 8 2 O 
Sperm, body ...c.cccossecee| 90 0 0.. 92 0 01/90 0 0., 0 00 
Whale, South Sea, pale....../ 3915 0.. 0 0 0/35 0 0.. 36 0 0 
[GOW cocccccecccscccess | SO 8 O.. 0 0 O88 0 0. 8 8 6 
Brown ‘.sesccccescsecee | 84 0 0.. 95 0 0/83 0 0.. 0 0 0 
E.I. Fish .... 32 0 0.. 0 0 0) 31 0 0.4. 00 9 
Olive, Gallipoli 56 0 0.. 57 0 0/68 0 0.. 0 0 y 
Spanish . 55 0 0.. 56 0 0/64 0 0 65 0 9 
Palm 4115 0.. 42 0 0/40 0 0. 00 9 
Linseed osersecese 31 15 0 0 0) 3015 O.. 31 0 g 
Rapeseed, 4110 0.. 0 0 0/34 0 0. 0 0 y 
Brown ... 910 0... 0 0 0} 32 0 0.. 32 5 g 
Foreign pal 43 0 0.. 4310 6| 35 0 0.. 36 0 y 
Brown 40 0 G. 0 0 0/32 0 O.. 32 5 g 
Lard . 70 0 0.. 72 0 0/63 0 0.. 66 0 Q 
Tallow . 35 0 0.. 0 0 0/37 0 0. 0 0 
PRICES CURRENT OF TIMBER. 
» | L 1869. , 1868. 
Per load £s28 4a, 4 2.| Per lond— Z24s,2n£44%4. 
, ere .1010]1!0)/11 0 EAP Tg Riek eh! | 
Quebec, redpine .. ‘15 415) 3 5 418) ia, 1st quality 18 10 9147 01810 
yellow pine .. 3 56 410| 3 0 4 5 Qnd do. .. 13 013 10, 11 10 1210 
St. John’s N.B.. yel 0 0 0 0} U0 % @ 0} Archangel, yellow,. 101013 0 11 O12 0 
Quebec, oak, w! Slv 6 O| 5 O 510) St. Petersb el. 10 1512 10/19 012 0 
birch -4 5 417] 4 0 415) Finland .. + 60610 7080 
-455) 40 416 000000800 
-O0 00/0000 6 0 915 8 @ 910 
456 5) 40 510 71° 810) 8 0 + 0 
-210 40/3 5 315 9 01010 9 03010 
210 310; 4 0 4 5) sess-see 81010 Bo 9 01010 
5 217] 3 © 8 8) Christiana, per CG. 
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ON THE DYNAMICAL PRINCIPLES OF THE 
MOTION OF VELOCIPEDES. 
By W. J. Macquorn Ranxivz, C.E., LL.D., F.R.S. 
(Continued from page 79.) 
Section I. conTINvED.—BALANCING. 

8.—Deflection of Base-Track.—In Fig. 2, let the plane 
of the paper represent a vertical plane, traversing the 
centre af 1 mass m, and the centre c of the circular track in 
which the centre of mass is moving; so that c mis the 
radius of that circle. The vertical line Ce is the axis 
about which the velocipede is revolving or sweeping round 
asa whole. Let C P M be the trace of the roadway, sup- 


oeceneneiiamaliiail 
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c 
posed horizontal, and let m P be a vertical straight line 
through the centre of mass, Lay off the horizontal dis- 
tance P M, bearing the proportion to m P, which the cen- 
trifugal force of the curvilinear motion bears to gravity ; 
then the inclined straight line m M will be the line of 
action of the resultant of gravity and centrifugal force ; 
and M will be the proper position for the base-point. Let 
v be the speed with which the centre of mass m is moving ; 
then the ratio of the centrifugal force to gravity is ex- 

72 

pressed by <s gs (g being 32°2ft., or 9°81 metres per 
second) ; and, therefore, the horizontal distance P M 
between the tracks of the base-point and of the centre of 
mass is given by the following equation : 





o----------—> 


4 > 92 
ma... . (1.) 
g ~CMm 
I shall call this distance, for brevity’s sake, the deflection of 
the base-track. 

Another way of expressing the same principle is as fol- 
lows :—let § denote the angle py M m which the line of 
action of the load makes with the vertical ; then 
PM 
mP~g.cm* 

The use of Equation 1 is subject to the inconvenience 
that the vertical height m P of the centre of mass above 
the roadway is not, like the perpendicular m M, let fall 
from the centre of mass on the base, & constant quantity. 
When the angle g is very small, the variable difference 
between m P and m M may be neglected ; but when that 
difference becomes considerable the following formula is 
to be used, giving the deflection of the base-track P M in 
terms of the constant perpendicular m M. Calculate 
tan, 6 by means of Equation 1A, and then make 

i M m. tan. 9 
PM=m M. sin. 9 =V (ttn) °° 


v2 


tan. §@= (1 A.) 
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The following table shows examples of the results of 
Equations 1 A and 2, as applied to a velocipede in which 
the perpendicular m M = 3°28 ft. = 1 metre. 

Velocity 5ft. per second = 3°4 miles per hour = 1°524 metres 
per second, 

Radius of track of centre } - 


of mass, feet. - 10 15 20 
Ditto, metres , 1524 3048 4°572 6°096 
Tan.@....... ‘1553 jO776 ‘0518 ‘0388 
Deflection, millimetres . 154 77 52 39 
Ditto, feet “504 “254 170 "127 
Ditto, inches 6°05 3°05 2°04 1°52 


Velocity 10ft. per second = 6°8 miles per hour = 3°048 metres 
per second, 


Radius of track of centre . e or 
of mass, feet. } 10 15 20 30 
Ditto, metres 3°48 4572 6096 9144 
. ae 3107 «=—*°2070 = *1553 *1036 
Deflection, millimetres 297 203 154 103 
Ditto, feet al - 874 "666 “B04 "338 
Ditto, inches .. - 11°69 7°99 6°05 4°06 


Velocity 15ft. per second = 10°2 miles per hour = 4572 metres 
per second. 


Radius of track of centre ° ‘ r 
of mass, feet. } 20 30 sad ” 
Ditto, metres . . . . 6096 9144 12°192 15°240 
Sara “3494 °2329 ‘1747 1398 
Deflection, millimetres 330 227 172 138 
Ditto, feet - « « 1082 O747 0565 0°454 
Ditto, inches .. . . 12°99 8°97 6°78 5°45 


Velocity 20ft. per second = 13°6 miles per hour = 6-096 metres 
per second. 


’ 
Radius of track of centre) r ; 
of mass, feet. 5 40 50 60 
Ditto, metres . 12°192 15°240 18°288 
OS “3106 + °2484 «= 2070 
Deflection, millimetres 297 241 203 
Ditto, feet . “974 790 “666 
Ditto, inches — 11°69 9°48 7°99 


9. Horizontal Oscitlations.—As it is impossible to find 
any actual roadway which is absolutely smooth, the tracks 
of the centre of mass and of the base-point can seldom, if 
ever, be exact straight lines, or exact circles, but will be 
curves of a form more or less wavy, according to the 
roughness or smoothness of the road, and the less or 
greater skill of the rider. For example, in Fig. 3 the 
straight line represents the track in which the rider is 
attempting to move; the plain wavy line represents the 
actual track of the centre of mass, and the dotted wavy 
line represents the actual track of the base-point ; the pro- 
portionate amplitude of the deviations of both points being 


the instant ; which curvature, by the known properties of 
harmonic curves, or wavy curves of small deflection, varies 
directly as the deviation, inversely as the square of the 
velocity, and inversely as the height of a pendulum whose 
swings would keep time with the oscillations of the wavy 
motion. In symbols, let gy denote gravity; y the lateral 
deviation of the central mass from a straight track at any 
instant ; T, the time of’a double oscillation of the wavy 
motion; 7, the radius of curvature of the track of the 
centre of mass at that instant; then we have, very nearly 


pet IY ; sae oe 

r vy? T2 
in which p is the height of the supposed pendulum. Let 
y' be the deviation of the base-track from a straight track ; 
so that 7’ — y is the deflection of the base-track ; and let 
h denote m P, the height of the centre of mass above the 
roadway. Then, by Equation 1, we have, for the deflection 
of the base-track at the instant in question, the following 
value :- 


~~ 
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and, for the deviation of the base-point from a straight 


track, 
=e ia = =—Yy e ° 2») 
7-7 P ‘ 


There is a tendency for the transverse oscillations to keep 
time with the alternate pressures of the rider's feet on the 
cranks, 
fore-wheel; then we have the following value for the 
periodic time of a revolution of that wheel and of a double 
transverse oscillation :— 


y—y= (4.) 
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tions 4 and 5, it gives for the deflection of the base-track, 


veh ¥y 
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and for the deviation of the base-point from a straight track, 
v? ha 
g a*y 
Suppose, now, that no deviations arise from deficiency of 
skill on the part of the rider, but that unavoidable trans- 
verse oscillations of the base-point, of the extent denoted 
by y’, arise from the roughness of the roalway. Then the 
corresponding extent of the transverse oscillations of the 
centre of mass is given by the following equation :-— 


8.) 
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This last equation shows that the transverse oscillations of 
the centre of mass are always less extensive than those of 
the base-point, and also that the extent of the oscillations 
of the centre of mass, as compared with that of the oscilla- 
tions of the base-point, is the less the greater the speed ; 
being in accordance with the well-known fact already stated, 
that speed promotes steadiness. Equation 9 further shows, 
by the way in which the height 4 of the centre of mass 
enters into the denominator, that steadiness at a given 
speed, and with a given size of fore-wheel, is promoted by 
a high position of the centre of mass. 

The equations 4, 5, 7, 8, and 9, are applicable to oscilla- 
tions to one side and to the other of a circular track, as wel 
as of a straight track. The following 
geometrical construction represents, in 
a simple way, the relation between 
the transverse oscillations of the base- 
point and those of the centre of mass. 
in Fig 4, let M be the base-point in its 
undisturbed track; m, the centre of 
mass, also in its undisturbed track. 
Join M m, and produce it to H, making 
m H equal to the altitude of a simple 
pendulum which would keep time with 
the oscillations. This is calculated by 
recollecting that the altitude of a pen- 
dulum which makes a double swing ina 
second is very nearly 0°815ft. = 9°78in. 
= 248 millimetres, and that the alti- 
tude varies as the square of the periodic 
time. Draw M N horizontally, to 
represent the extent of the horizontal oscillations of the 
base-point ; join H N, and through m draw a horizontal 
line, cutting H N in x; then m n will represent the extent 
of the horizontal oscillations of the centre of mass. 

As an example, suppose that the height m M of the 
centre of mass above the roadway is 39 in., and that the 
period of a double oscillation is one second, so that m H is 
93 in., nearly; then the oscillations of the centre of mass 


H 


L. 
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93 
will have 55 93> one-fifth of the extent of those of the 


base-point. Now, suppose the speed reduced to one-half, 
so that the period of oscillation is doubled; the altitude 
m H will be increased fourfold, so that it will be equal to 
mM; and the extent of the oscillations of the centre of 
mass will be increased to one-half of that of the oscillations 
of the base-point. 

10. Effect of Unski! fulness in the Rider upon Oscillations. 
—The most probable effect of unskilfulness in the rider is 
to produce unnecessary additional deflections of the base- 
track alternately to one side and to the other, keeping time 
with the pressures of his feet on the cranks. Let y” be the 
greatest additional deflection of the base-point produced in 
this way; then, according to Equations 4 and 7, the cor- 





exaggerated for the sake of distinctness. The deviation 
of the base-point from a straight track at any point is 


responding additional extent of oscillation of the centre of 
mass is 
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ee on Va a ee viations of the base-track of the ex- 


greater than the deviation of the centre of mass by an | tent y’ caused by roughness of the roadway, and of un- 
amount equal to the deflection of the base-point correspond- | necessary deflections of the extent y” caused by the un- 
ing to the curvature of the track of the centre of mass at! skilfulness of the rider, the results of Equations 9 and 10 


When such is the case, let @ be the radius of the | 


y= ¥ —- ¥ =— y 
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are to be added together, giving the following value for the 
extent of oscillation of the centre of mass :— 
py’ 





oo 2Y ' 
os 2. + Fee 11, 
prh h sated 
the value of p being, as before, 
gT* ' . _ 
att oe T® (seconds) x ‘815 ft., or 9°78in., 
or 248 millimetres 11A.) 


To introduce the effect of the rider’s unskilfulness into 
the construction of Fig. 4, lay off M K horizontally, to re- 
pas the extent of the unnecessary deflections of the 
yase-track; join K m, and produce it till it cuts a horizontal 
line through H in the point L, through which draw L¢ Q 
parallel to HN, cutting mn produced in g, and K M N 
produced in Q. Then m q will be the extent of oscillation 
of the centre of mass, mad Q the extent of oscillation of 
the base-point. 

11. Lffect of a Side Wind.—To keep the balance when a 
side-wind is blowing there is required a horizontal deviation 
of the base-point to leeward of the centre of mass, bearing 
a proportion to the height of the centre of mass above the 
roadway equal to the proportion which the pressure of the 
wind bears to gravity ; and that deviation is to be combined 
with the deflection required by the curvature of the track 
of the centre of mass, When the pressure of the wind 
varies the deviation which counterac‘s it must be varied at 
the same time and in the same proportion by guiding the 
fore-wheel. : 

12. Concluding Remarks on Balancing.—The preceding 
articles of this section relate to the balancing of the mass 
composed of the velocipede and rider as a whole; 
assumed throughout, that the rider sits steadily on the 
saddle, causing, or rather permitting, his body to accom- 


and lt is 


| pany the lateral movements of the hind-wheel plane, in 
| order that this plane may always traverse the centre of mass. 


When that value of the periodic time is inserted in Equa- | 


He cannot, by any attitude or movement of his body and 
limbs, pre xluce any direct effect on the track described by 
the centre of mass. He may, however, cause the hind- 
wheel plane to incline to one side or to the other of that 
centre by leaning over himself to the contrary side; but 
such inclinations of the hind-wheel plane are useless for 
purposes of balancing and steering, and they tend to over- 
strain the wheels and frame, and to make the rider slip off 
the saddle. The balancing of a velocipede with its rider is 
in some respects analogous to that of a skater while only 
one of his skates touches the ice: the skater guides his foot 
so that the edge of the skate always traverses the resultant 
of gravity and centrifugal force acting through his centre of 
mass ; and, in like manner, the velocipede rider guides the 
wheels so that the wheel-base always traverses the same 
resultant. The force which produces circular motion is 
derived in the one case from the resistance of the ice to 
sideward slipping of the skate; in the other case, from the 
resistance of the roadway to sideward slipping of the wheels. 
There is a difference, however, in the action by which the 








guidance is effected ; the skater, at the instant of beginning 
to describe a circle on one skate, impresses on his body, by 
the aid of the other skate, a rotation about his own vertical 
axis with an angular velocity equal to his intended angular 
velocity of revolution about the centre of the circle; and 
the skate on which he rests, by turning with his body, is 
guided so as to accompany the circular motion of his centre 
of mass: the velocipede rider, on the other hand, guides the 
wheels so as to move in circular tracks about a given centre, 
by adjusting their planes to a certain angle with each other. 

The keeping of the balance in mounting a velocipede 
depends on the fulfilment of one or other of two conditions : 
either the line of motion of the centre of mass of the rider 
at the instant when he alights in the saddle must be in the 
same vertical plane with the line of motion of the centre of 
mass of the velocipede, and the track of the wheels; or, 
should that be impracticable, the rider must be prepared 
instantly to correct the deviation by means of the steering 
apparatus, 

(To be continued.) 





THE ABUSE OF THE CorD.—At the Hertford County Sessions on 
Saturday Mr. Joseph Judge Hayes, a gentleman residing at Herting- 
fordbury, appeared to answer a charge pe ne against him 
by the Great Northern Railway Company of unlawfully signalling 
a train to stop without reasonable or sufficient excuse for so doing. 
Mr. Oppenheim appeared for the Great Northern Railway Com- 
pany. The proceedings were taken under the Act 31 and 32 
Victoria, cap. 119, which requires that there shall be provided 
means of communication between passengers and guards and 
drivers of all railway trains travelling twenty miles without stop- 
ping. It appeared from the evidence that on the 12th inst, the 
defendant left King’s Cross by the 2.45 express to Manchester and 
Liverpool, which does not stop till it reaches Peterborough. He 
should have got into a “‘slip” carriage placed in the rear of the 
train, which is dropped at Hatfield, at which place he wanted to 
stop ; but instead of doing so he got intoa carriage labelled ‘* Brad- 
ford,” placed nearly in the centre of the train. Just after as 
Hatfield Mr. Hayes pulled the cord of communication which runs 
outside the carriages, and the driver and guard, hearing the gong 
on the engine sound, looked round and saw him at the window of 
the Bradford carriage, making signs to the effect that he wanted 
to get out at the station just passed. The guard signalled back 
that the train could not be stopped for such a purpose, and the 
defendant, by a gesture, intimated that he was satistied. Shortly 
after the train passed Hitchin the gong sounded again, and on its 
being brought nearly to a standstill the defendant got out. Mr. 
Hayes, in defence, said he could not find a “slip” carriage on at 
King’s Cross, and got into the Bradford carriage under the impres- 
sion made upon his mind, by looking at the time-table, that the 
train stopped at Hitchin. The magistrates having consulted for 
some time, the chairman announced their decision. They were, 
he said, of opinion that the offence charged had been committed — 
that Mr. Hayes had used the means of communication without 
reasonable and sufficient cause. It ought never to be used except 
in grave and important circumstances, such as murderous violence, 
sudden illness, a carriage being found on fire, or other serious cir- 
cumstances of a similar kind. As, however, the Great Northern 
Railway Company had no vindictive feeling in this matter, and as 
this was the first case of the kind that had come before the bench, 
they would only inflict a penalty of 5s. and the costs. Mr. Webb 
(of the firm of Messrs. Le Farquhar, and Leach) said he 
was afraid that the public would infer from the amount of the 
venalty that the magistrates looked upon the offence as a very 
fight one. Mr. Oppenheim said the remarks of the bench were of 
more importance than the amount of the penalty. Mr, Cherry : 
‘*The press will give publicity to my remarks.” Mr. Hayes is to 
be prosecuted at Hitchin for stopping the train in that district. 
A similar case has occurred since on another line. 
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EXPERIMENTAL RESEARCHES ON THE 
MECHANICAL PROPERTIES OF STEEL. 
Mr. W. Farrparry, F.R.S.* 


In my last report I had the honour of submitting to the Asso- 
ciation an experimental inquiry into the mechanical properties of 
steel, obtained from the different sources of manufacture in the 
United Kingdom. On that occasion several important experi- 
ments were recorded from specimens obtained from the best 
makers, and bars were received from them, the experiments on 
which were at that time incomplete. Since then I have had an 
opportunity of visiting the important works at Barrow-in-Furness, 
and from these I have received bars and plates of different quali- 
ties for the purpose of experiment, and such as would admit of 
comparison with those recorded in my last report. I have also 
received specimens from Mr. Heaton for experiment, illustrative 
of the new process of conversion from crude pig iron—of different 
grades—to that of steel, as exhibited in the results contained in 
this report. cad 

In every experimental research connected with metals it is | 
necessary to ascertain as nearly as possible the properties of the 
ores, the quality of the material, and the processes by which they 
are produced, On most occasions this information is difficult to 
obtain, as in every new process of manufacture there is a natural 
inclination—where the parties are commercially interested—to 
keep it as long as possible to themselves, and hence the reluctance 
to furnish particulars. Of this, however, I can make no com- 
plaint, as Mr, Bessemer, the Barrow Company, and Mr. Heaton 
have unreservedly not only opened their works for inspection, but 
they have furnished every particular required, including chemical 
analysis, relative to the properties of the ores and the processes 
by which they are reduced. 

From this it will be seen that in some of the experiments I have 
had the privilege of recording the chemical as well as the 
mechanical properties of the specimens which have been for- 
warded for the purpose of experiment, and of ascertaining their 
respective and comparative values. 

As regards the works at Barrow I have, through the kindness 
of Mr. Ramsden and Mr. Smith, the manager, received every 
facility for investigation, and they have kindly sent me the 
analyses of all the ores in use. In these works it will be noticed 
that the manufacture is exclusively confined to the hematite ores 
and that by the Bessemer process. 

It is curious to trace the progressive development of the manu- 
facture of steel from the earliest period down to the present time, 
and to ascertain how nearly the more premature and early stages 
of manufacture approach to those of Bessemer and others in our 
own days. To show howclosely they approximate in principle— the 
exception being in the vessels used and the power employed—I 
venture to quote from my own report to the Barrow Company, in 
which the coincidence between the ancient and modern process is 
exemplified, 

In treating of the value of the hematite formation I have 
stated that, ‘‘ We have no reliable accounts of the time when the 
hematite ores were first used for the purpose of manufacture. 
They must have existed contemporary with those in Sussex and 
the Forest of Dean, for the numerous cinder-heaps in those coun- 
ties and at Furness bear evidence of the smelting process having 
been carried on from an early period, until the forests became 
exhausted during the reign of Elizabeth and her successors. The 
process by which the ores were reduced in those days was ex- 
tremely rude and simple, and was probably no better than what 
had been practised from time immemorial at the ancient 
bloomeries, to which were attached artificial blasts, first practised 
in this country after the Roman conquest. What was the nature 
of the apparatus for producing this blast we are unable to ascer- 
tain, but it is likely that two or more pairs of bellows may have 
been used, or the method still practised by the natives of Mada- 
gascar might have been adopted of fitting pistons loosely into the 
hollow trunks of trees. In whatever form the hematite ores were 
reduced, it is clear that the smelting furnace was not in operation 
in thcse days; and assuming that the bloomery was the only process in 
use, the result would be a species of refined malleable iron or steel. 

It is interesting to observe how nearly our improved modern 
process of making steel approaches to that of these rude and early 
times. The Bessemer system is neither more nor less than the old 
process of the b'oomery and the Catalan furnace; the former 
being adapted to smelt the ore, and the latter to decarbonise and 
refine it into the malleable state of iron or steel. 

That such was the state of the early manufacture of hematite 
iron can hardly be questioned, as the country around Ulverstone 
was covered with forests; and the name given to Furness Abbey 
shows that its site was in the vicinity of furnaces employed ex- 
clusively for the reduction of the ores with which the surrounding 
country abounds. The remains of these ancient furnaces have to 
some extent been carried down to our own times, and Messrs. 
Harrison and Co, still manufacture a fine quality of charcoal] iron, 
the wood being obtained from the adjoining forests. The new 
works at Barrow have, however, entirely changed the nature of 
this process ; and the system of manufacturing direct from the ore 
has become a question of such importance as to induce an investiga- 
tion of its value and the improvements it is likely to effect both in 
the manufacture of iron and steel. For this object the following 
experiments have been instituted in order to show the peculiar 
properties of this manufacture, and the extent to which it is 
applicable for the general purposes of trade and constructive art. 

The proprietors of the Barrow Works have confined themselves 
to certain descriptions of manufacture on the Bessemer principle, 
these being chiefly steel rails, tires, plates, and girders. From the 
nature of the ore and fuel—the latter of which is chiefly brought 
by rail from the coal fields of Durham and Northumberland—a 
description of highly refined homogeneous iron and steel is pro- 
duced ; and as this manufacture is intended for purposes where 
tenacity and flexibility are required, it would not be just to com- 
pare it with other descriptions of manufacture, where the object to 
be attained is hardness —such, for instance, as that employed for 
carriage springs and tools. The description of steel or iron required 
for rails, beams, girders, &c., is of a different character; tenacity 
combined with flexibility is what is wanted, to which may be added 
powers to resist impact. The same may be said of wheel tires and 
other constructions where the strains are severe, and where the 
material is sufficiently ductile to prevent accidents from vibration, 
or those shocks and blows to which it may be subjected. Keeping 
these objects in view, the Barrow Company’s works have to a 
great extent been limited to this description of manufacture ; and, 
judging from the ductility of the material as exhibited in the ex- 
periments, there is little chance of accidents from brittl when 
subjected to severe transverse strains or to the forse of impact. 

In calculating the value of the hematite steel we have been 
guided by the same formule as adopted for ison with similar 
productions from other works. Very few of them, however, will 
admit of comparison, as no two of them appear to be alike. The 
hematite steel is manufactured at the Barrow Works for totally 
different purposes from those of other makers, and having a com- 
mand of a variety of ores for selection—as may be seen from the 
analysis of the ores given in the table—the desired: quality of steel 
can btained at ph We have, therefore, submitted the 
different specimens to the same tests as those received from other 
makers, not only for the purpose of ascertaining wherein their 
powers of resistance differ, but also wherein consists their supe- 
riority as regards deflection, elongation, and compression, from all 
of which may be inferred the nature and properties of their 
respective structures, and the uses to which they may be applied. 
It is for this purpose we have applied the same formule of re- 
duction to each particular class of experiments as in the other 
cases, and the results have been embodied in the summaries. If, 

for example, it were required to know the modulus of elasticity, 
the work of deflection, or the unit of working strength, these will | 
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be found in their respective columns, carefully deduced from the 
experiments as given in the tables. The same principle for ascer- 
taining the amount of work done to produce rupture from tension 
has been followed, and the force required to produce compression 
with a given load has also been calculated with the same degree of 
care and attention to facts. 


As the Bessemer principle of manufacturing direct from the ore | 


is calculated to oan great improvements and great changes in 

refined iron and steel, and as the homogeneous 
properties of the material thus produced are of the very first im- 
portance as regards security, Xc., it is essential to construction 


that we should be familiar with the mechanical properties of the | 
material in every form and condition to which it may be employed. | 


For this purpose I have given all the various forms of strain, 


excepting only that of torsion, which is of less moment, as the | 


strains already described involve considerations which apply with 


some extent to that of torsion, and from which may be inferred | 


the fitness of the material for the construction of shafts and other 
similar articles to which a bursting strain applies. 

The great advantage to be derived from the Barrow manufacture 
of steel is its ductility, combined with a tensile breaking strain of 
from thirty-two to forty tons per square inch. With these 


of steel per week, which, added to a weekly produce of 4500 tons 
of pig iron, enables us to form some idea of the extent of a manu- 


facture destined, in all probability, to become one of the most | 


important and one of the largest in Great Britain.* 


In this extended inquiry I have endeavoured to deduce true and | 


correct results from the specimens with which I have been favoured. 
In the same manner I have now to direct attention to the products 


of an entirely new system of manufacture introduced by Mr. | 


Heaton, of the Langley Mills, near Nottingham. The experiments 
in this peculiar manufacture require a separate introductory 


notice, as the process of conversion is totally different to that of | 


3essemer, the puddling furnace, or that of the old system of the 
charcoal beds. 

For the finer description of steel the old process of conversion is 
still practised at Shefiield, from a fortnight to three weeks being 
required for the conversion of wrought iron into steel, and, with 
the exception of Mr, Siemens’ reverberatory gas furnace, there had 
been no improvements made on it until Mr. Bessemer first 
announced his invention by means of which melted pig iron was 
at once converted into steel. This new process of forcing atmo- 
spheric air through the metal in a molten state took metallurgists 
by surprise, and when it was taken into consideration that the 


| conversion was effected in twenty minutes, and at one heat, the 


question became one of absorbing interest to the whole of the 
commercial population. 

3y the old process the metal was first deprived of its carbon and 
reduced to the malleable state, when it was rolled into bars and 
retained, as above described, from fourteen to twenty-one days in 
charcoal beds until it had absorbed, by cementation, the necessary 
quantity of carbon. The new process of Mr. Heaton, unlike that 
either of Mr. Bessemer or of cementation, simply deals with the 
pig iron, and, according to his own statement, eliminates the 
superfluous carbon, so that steel is in the first place produced, and 
thence wrought iron by a still further elimination of the carbon. 
This is totally different to the puddling or the Bessemer process, 
which in the former was tedious and expensive, whilst in the 
latter the pig iron was rendered malleable without any additional 
fuel, and ready for the hammer or the rolls in a very short period 
of time. 

It is unnecessary to notice in detail the subsequent mechanical 
processes of reheating, rolling, hammering, &c., which are common 
to all the systems of conversion ; it is, however, important to men- 
tion that an admixture of spiegeleisen, a description of cast iron 
containing an excess of carbon, is made into the molten mass, with- 
out which the conversion is not easily effected by the Bessemer 
process. 

It is asserted by some writers on this subject ‘that whatever 
are the merits of the Bessemer process the conversion cannot be 
effected without a destructive action upon the converters, and a 
rapid wear and tear of the tuyeres, that there is waste in filling 
the moulds, and that the heavy royalties attached to the patents, 
&c., are serious drawbacks to the extension of the process.” Mr. 
Hewitt, a writer on this subject, comes ‘to the conclusion “that 
good steel can only be made from good material, no matter what 
process is employed ;” and he further states ‘‘that the Bessemer 
process will not, as Mr. Bessemer originally supposed, supersede 
the puddling process, which appears to be as yet the only method 
applicable to the conversion of by far the greater portion of pig 
iron made into wrought iron, because by far the larger portion of 
pig iron made is of a quality not good enough for the Bessemer 
process, which absolutely exacts the absence of sulphur and phos- 

phorus.” 
. There may be some truth in this statement, as it was found 
necessary in the selection of the hematite ores at Barrow to 
make use of the best quality ; and only seven or eight out of twenty 
sorts were found suitable for the purpose. Itis, however, evident 
from the rapid extension of the process, and the estimation in 
which it is held by manufacturers and the general public, that 
whatever objections the process is subject to, on purely economical 
grounds, Mr. B ha 1 in carrying out the pneu- 
matic principle of conversion to the highest degree of excellence 
at present attainable by that process. 

In so important a branch of metallurgy it would be remarkable 
if Mr. Bessemer had hit upon the only feasible means of converting 
iron into steel. Other minds have been inspired by his success in 
the same direction ; and the admixture of metals to effect a trans- 
mutation has been assumed in many forms and proportions, so as 
to increase our knowledge and lessen the cost of production. 
Amongst these is the new process of Mr. Heaton, a description of 
which we venture to transcribe from a pamphlet published by the 
proprietors of the Heaton process :— 

‘*The furnace, which is a common cupola, is charged with pig 
iron and coke, and fixed in the usual way; and the iron, when 
melted, is drawn off into a ladle, from which it is transferred to 
the converter. 

‘‘The converter is a wrought iron pot, lined with fire-brick. In 
the bottom is introduced a charge of crude nitrate of soda, usually 
in the proportion of 2 cwt. per ton of converted steel, usually, 
but not invariably, diluted with about 25 lb. of siliceous sand. 
This charge is protected or covered over with a close-fitting per- 
forated iron plate, weighing about 100 lb., the diameter of the 
plate being about 2ft. The converter, with its contents, is then 
securely attached, by movable iron clamps, to the open mouth of 
a sheet-iron chimney, also lined for 6ft. with fire-brick, and the 
melted iron taken in a crane ladle from the cupola is poured in. 
The subsequent part of the process is thus described by Professor 
Miller :-— 

“*Tn about two minutes a reacti 1. At first a 
moderate quantity of brown nitrous fumes escaped; these were 
followed by copious blackish, then grey, then whitish fumes, pro- 
duced by the escape of steam, carrying with it in suspension a por- 
tion of the flux. After the lapse of five or six minutes a violent 
deflagration occurred, attended with a loud roaring noise and a 
burst of brilliant yellow flame from the top of the chimney. This 
lasted for about a minute and a-half, and then subsided as rapidly 
as it commenced. When all had become tranquil the converter 
was detached from the chimney, and its tents were emptied on 
to the iron pavement of the foundry. 

*** The crude steel was in a pasty state, and the slag fluid ; the 
cast iron perforated plate, which was placed as a cover to the con- 
verter, had become melted up and incorporated with the charge of 
molten metal. The slag had a glassy or blebby appearance, and a 


* In round numbers it is stated that the produce of the Barrow mines 
is 600,000 tons of ore per annum, of the Barrow blast furnaces 230,000 
tons of Ris iron, and of the rolling mills 60,000 tons of steel rails, tires, 
plates, &c. 














| qualities I am informed that the proprietors are able to meet all | 
the requirements of a demand to the extent of 1000 to 1200 tons | 


dark or green colour in mass. Professor Miller proceeds to detail 
the subsequent parts of the process, and the results of his analysis 
of some of the products. 

** © A mass of crude steel from the converter was then subjected 
to the hammer. 

‘** About 44 ewt. of the crude steel was transferred to an empty 
but hot reverberatory furnace, where in about an hour’s time it 
was converted into four blooms, each of which was hammered, 
rolled into square bars, cut up, passed through a heating furnace, 
| and rolled into rods, varying in thickness from one inch to five- 
| eighths of an inch. 

“**' Three or four cwt. of the crude steel from the converter was 

transferred to a re-heating furnace, then hammered into flat cakes, 

tr when cold, were broken up and sorted by hand for the steel 
melter. 

“** Two fire-clay pots, charged with a little clean sand, were 
heated, and into each 42 lb. of the cake steel was charged. In about 
six hours the melted metal was cast into an ingot. 
| ‘**Two other similar pots were charged with 351b. of the same 
cake steel, 7lb. of scrap steel, and loz. of oxide of manganese. 
These also were poured into ingots. 

““*The steel was subsequently tilted, but was softer than was 
anticipated. 

***'These results are, on the whole, to be considered as experi- 
mental rather than as average working samples. 

> ‘Ihave, therefore, made an examination of the following 
only :— 

*** No. 4.—Crude cupola pig. 

*** No. 7.—Hammered crude steel. 
|  ***No, 8.—Rolled steely iron. 

*** No. 5,—Slag from the converter. 

“**T shall first give the results of my analysis of the three samples 
of metal :— 


a " ——_ 
Cupola Pig (4.) Crude steel (7.)| Steel-iron (8.) 

















a ee oe 2°830 . 1800 0°993 

| Silicon, withalittle titanium 2°950 | 0°266 0149 
| Sulphur .. - 0113 0018 traces 
| Phosphorus 1°455 0-298 0-292 
Arsenic 0-041 0-039 0°024 

| Mangane 0-318 | 0-090 0088 
| —— o on ae ° - | 0-319 07310 
OE cc se) oe se oe - 07144 traces 
Iron (by difference) .. .. | 92°23 | 977026 98°14 

| 100°000 100°000 100°000 


“* “Tt will be obvious from a comparison of these results that the 
reaction with the nitrate of soda has removed a large proportion 
of the carbon, silicon, and phosphorus, as well as most of the sul- 
phur. The quantity of phosphorus (0°298 per cent.) retained by 
the sample of crude steel from the converter which I analysed is 
obviously not such as to injure the quality.* 

‘**'The bar iron was in our presence subjected to many severe 
tests. It was bent and hammered sharply round without cracking. 
It was forged and subjected to a similar trial, both at dull red and 
a cherry red heat without cracking ; it also welded satisfactorily. 

‘* ©The removal of the silicon is also a marked result of the action 
of the nitrate. 

*** Tt is obvious that the practical point to be attended to is to 
procure results which shall be uniform, so as to give steel of uni- 
form quality when pig of similar composition is subjected to the 
process. The experiments of Mr. Kirkaldy on the tensile strength 
of various specimens afford strong evidence that such uniformity 
is attainable. 

“**T have not thought it necessary to make a complete analysis 
of the slag, but have determined the quantity of sand, silica, phos- 
phoric and sulphuric acid, as well as the amount of iron which it 
contains. It was less soluble in water than I had been led to ex- 
pect, and it has not deliquesced, though left in a paper parcel. 

***T found that out of 100 parts of the finely-powdered slag 119 
were soluble in water. The following was the result of my analysis : 
—Sand, 47°3; silica (in combination), 6°1; phosphoric acid, 6°8 ; 
sulphuric acid, 1°1 ; iron (a great deal of it as metal), 12°6; soda 
and lime;t 26°1; total, 100°0 

“**This result shows that a large proportion of phosphorus is ex- 
tracted by the oxidising influence of the nitrate, and that a certain 
amount of the iron is mechanically diffused through the slag. 





‘**The proportion of slag to the yield of crude steel iron was not 
ascertained by direct experiment ; but, calculating from the mate- 
rials employed, its maximum amount could not have exceeded 23 
per cent. of the weight of the charge of moltenmetal. Consequently, 
the 12°6 per cent. of iron in the slag would not be more than 3 per 


| cent. of the iron operated on. 


“**TIn conclusion, I have no hesitation in stating that Heaton’s 
process is based upon correct chemical principles; the mode of 
attaining the result is both simple and rapid. The nitric acid of 
the nitrate in this operation imparts oxygen to the impurities 
always present in cast iron, converting them into compounds which 
combine with the sodium, and these are removed with the sodium 
in the slag. This action of the sodium is one of the peculiar 
features of the process, and gives it an advantage over the oxidising 
methods in common use. 

“**The slag produced is already utilised at the works, and forms 
the subject of a new and odinaile patent. There is every reason 
to believe that the products of combustion may, by the means of 
a mechanical arrangement devised by Mr. Heaton, be further 
utilised, and afford a large set-off on the original cost of the nitrate. 
It is also a great question whether the phosphorus may not be most 
profitably reduced from the slag for commercial purposes.’ ” 

In addition to Dr. Miller’s statement Mr. Robert Mallet reported 
on the subject, and expressed himself highly satisfied with the 
results, both as regards the chemical and physical properties of 
the metal ; and having been present at the experiments made on 
Mr. Kirkaldy’s testing machine, he states the results as under :— 





Extension at rupture, 
per cent. 
of original length. 


Rupturing strain, in 


ons, r 
square inch of section. 











Heaton’s steel iron 22° 


2 21°65 per inch 
Heaton’s cast steel 417. 7°20 


” 











The results recorded in the above table for cast steel are some- 
what below the results obtained in my own experiments, being in 
the ratio, for the breaking strain, as 44°94: 41°73, or as 1: ‘936 
nearly. 

The whole of these experiments appears to be correct, and 
assuming the statement of cost to be equally satisfactory, we 
arrive at the conclusion that ‘‘ taking steel from the furnace in 
ingots, or made into steel rails or bar iron, or in any other form of 
ordinary manufacture, the net cost of production, after adding 
10 per cent. for management, including all cost of labour, 
fuel, and material, and making all allowances for wear and 
tear and the like, is several pounds sterling per ton under the 
present market prices of similar descriptions of the metal ;” and 
this will cease to be a matter of surprise when it is taken into con- 
sideration that, to repeat the words of Mr. Mallet, ‘‘ steel cam be 
produced from coarse low-priced bands of crude, pig irons, rich in 

hosphorus and sulphur. Thus,” continues Mr. Mallet, ‘‘ wrought 
iron and cast steel of very high quality have been produced from 
Cleveland and Northamptonshire pig irons, rich in phosphorus and 
sulphur, and every ironmaster knows that first-class wrought iron 
has not previously been produced from pig iron of either of these 
districts, nor marketable steel at all.” 








* It is important to point out that, as no analysis of the finished steel 
tested by Mr. Kirkaldy is given, it is not — that this small per 
centage of phosphorus might have been still further reduced before it 
arrived at its final state of manufacture. 

+ The use of lime was exceptional. Its use is now discontinued ; but 





its use on that oceasion no doubt accounted for the slag being less deli- 
quescent aud soluble than it is usually found to be. 
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With these observations I have now to refer to the drawings of which gives the mean value of the modulus of elasticity, where D, By formula (8), work of deflection U, up to the limit of elastici 
; od : ; ; ~valltge-™ 949 
the furnaces and apparatus, which I have attached in illustration, is determined from equation (6) — mahal eet ot Gl b : 
as an appendix. In conclusion, I may state that, looking at this The work (U) of deflection is expressed by the formula | wp elena Tit value ef C een die — » he fs 14 
new process and its further development as a step in advance of 1 —_— g 
what has already been done by Eessemer and others, we may U=5 x*uvxs= 5, ee Sn oe ye ae BD oa cae 
reasonably look forward to a new and important epoch in the « 12 2 D oa “2 . : . 
history of metallurgic el : +t will b vasary to | Where 2 is the deflection in inches corresponding to the pressure |< H 
Before entering — = experiments, it = e necessary t (w)in lb. If w and @ be taken at or near the elastic limit, then Pe 
repeat the formule of rec “ge as given in the Pi cao aa this formula gives the work or resistance analogous to impact os 
of 1867, — a rr ne mere eye 1867, * ie m- | which the bar may undergo without suffering any injury inits | No of |... Deflection | 3 ; 
convenient to refer to the ransactions “ 0 4, Where 10 W&S | material. This formula, reduced to unity of section, becomes | experi Weight J in Remark 
originally introduced. | ; | ae on in Ibs PR 
w rent nches inches 
- } —P A Tn CN Saas rent sth tdittepaitacs dinates 
FoRMULE OF REDUCTION. WET + + ss (9) | 1 -" 074 
a Pig a ag p the by ee oath 4 iene eater yr nnd If C be aconstant, determined by experiment, for the weight(W) | 3 4 aa | 
ddl & bar is supported a . 7 straining the bar up to the limit of elasticity, so that the bar may on 9 
—— - be able to sustain the load without injury, then 
E=7jKa° ~ + @ Wt ose , 
l | = t oe: ws le pee we 
Where / is the distance between the supports, K the area of the | 4 
é - : ! 5 . . , ’ : r 
section of the bar, d its depth, w the weight laid on added to §ths | where C = } S, or one-sixth of the corresponding resistance of the } 
of the weight of the bar, 3 the corresponding deflection, and E the | material per square inch at the upper and lower edges of the section | 
modulus of elasticity— Ww? 0) | 
73 | C= 5 2 O02 
E= wil (9 iKd 4 = 6 (11) ° 
t=4 as . ° . ‘ (2) : f : 
: - When the section of the bar is a square, 1 | Remerimes : 
when the section of the bar is a square. a 
These formule show that the deflection, taken within the Sm W (12) | I 
elastic limit, for unity of pressure is a constant, that is, ae ee ee eee * 
— =D, a constant which gives the value of C, the modulus of strength, or the unit : 
w of working strength, W being the load, determined by experiment, 
a : a, , , which strains the bar up to the elastic limit ; this value of C gives 
Let ca - + + «=, be a series of value of D, deter- | the comparative permanent or working strength of the bar. , 
F ! re : : j Up to the elastic limit the deflections are proportional to their i ! (2) the , 3 
mined by experiment in a given bar, then— corresponding strains ; but beyond this point the deflections increase | pressus +37 000 
1/4 2, Pi] ; in a much higher ratio. Hence the deflection corresponding to | By for 8) rk l 
oS ea * 4 ose ee ae + 2 oe (v) the elastic limit is the greatest deflection which is found to follow | 20:1 
1 : Wa } . 7 | . = 
: : the law just explained. | By formula (9), work of 
which gives the mean value of this constant for a given bar. , : : . . By fort ( ul ( ! 
Now, for the same ee and length— - For the Reduction of the Experiments on Tension and Compres- 
’ ; 8 | sion.—The work u expended in the elongation of a uniform bar, JANUAI 
= or D®— 1 } ae (4) lft. in length and lin. in section, is expressed by EXpern: IV 
wv K ds; _1P 7_1Pihi, | » : 
and when the section of the bar is "a square, U=>5. ae (13) | ‘ Hl 
P) 
> o.> ~ — Fe . —_— a nitw of sects N f rot he Defi o1 I lane 
= or D Bia e eee eee es 5) where P\ = K = Strain in Ib. reduced to unity of section, on expe oe “4 i % ¢ in i 
} ment _ ich he 
If D, be put for the value of D when d = 1, then . ? re : : : ee ee — i —— a 
' ~ = the corresponding elongation reduced to unity of length, | a0 
Di=Dds L - ~ . 
5 5 4 t I 
@ , 4 ‘hl . ° ° ° Se + . m4 
= J ( i is er (6) The value of determined for the different bars subjected to ) 
n Ww; We Wa , ¢ xperime nt, gives a comparative measure of their powers of resist- : 
which expresses the mean value of the deflection for unity of pres- , * _~ a neg 2 analogous to that of on + ihe. } : 
sure and section. This mean value, therefore, may be taken as the “y t a 1 to repr Ben the crushing peeevare apg aes ay - 
measure of the flexibility of the bar, or as the modulus of flexure, | *Y e y 5, the corre ocean aaa « per "hed Ss aa 
* : > : m . he foregoing ula w ress the rh } ndec rushin 
since it measures the amount of deflection produced by a unit of , * a formula ish CEPEOS THO WHEE GkpeRaeS 2 ee 
pressure for a unit of section. the bar. : ‘ , — ; 
Substituting this value in equation (2), we get Having given the formule for calculating the resisting powers 
. . of the steel bars to a transverse, tensile, and compressive strain, ‘come 
E ? » or the amount of work expended in producing fracture, we now ‘ 
5 (7) : \ - 
" #D, eM . proceed to the experiments as follows :— , 
I 0 ] H ] S U any’s Works, Bary F L H 
—_ — ee — —— —— — = - I } I 
~~ S : ~ - nd 
e : 3 E Ss , Ss = ‘ a 2 I ) 2 
No. Na - F 2 | 23 ei aiwe! si & aj: a | 2 | 28 . 
= we : m =e va = _ = 2 = va - B 
a S | @ - < = =* = = p 74 
and aS By f rk 1 I 
1 Park « iverage) ..| 191 | 76°77 74) O04 € None 0-14 1, Ov 24 7 19-79, 99 1851) Oo O04 Tr RB 
o* | 4, (best rough)... 0°47 | 94°88 | 66-42| 0°03 6-01 »)| 007! O04! 0-34 19 100°39| 4°45 Trace. Trace. None. | ( 
»» 39 (best fine) O68 9044 | | None. Non¢ r09 O° 30) 0 rll W095 74, O24 Tr Trac | 
iE { V 
1 ‘Lindal Moor (blast) No.1 2°02 | 78°61 55°03} 0°03 0°01) 0-04 N 0-04 Trace.| 0°24; 0°57 0°19 18°31 100°05 16°11| 167) 0°03] 0°05 : 
5 is m de No.2 161) 7605 53°24) 0°04 0°02 Trace. Trace None 0 049) «=0°14 | 21°07 | 99°53 1860 204) 00 Ol . 2 
6 si a No.3. 2°68 | 70°17 | 49 0°04 0°02! 0°03 None.) ( ( 0-31 59 Trace, 25°24 | 99 49/ 22°24) 248) 0°24] O16 | H2 + 
roe ws + (common) 10°84 | 65°21 | 45°65 | 0°03 0°01 Trace. I 0-24|) 101! 0-41 14/2238 10026 1867, 3°42! 0°05] 0-04 
Ne f Def i I 
eigt 
Lindal Cote (puddling) 2 | 77-24 54-07 |None. None. None. 4 0-24) O11) 600) 0-41) 9:07 10017, 727) 147! 0-08 /Tr | ox pny ng ony Re 
A j ii 
| i i incl 
9* 'Lindal Moor (puddling), (Pewee Se — “ . —— 
No. 1 vii ee 8°35 86°20 | 60°34 ‘Trace. Trace.| 0°04 ] 0 0°43 Trace 2°23 0-59 6°50 100°85 5°58 0-58 0-05 | 1 ow 12 Soft st 
) m i 5, No.2 2°35 66°60 | 46°62 Q 0 02 0-07 8664 1°94 | 16°28 100°20 14°02!) 1°76) 0710 ° 2 4t 19 
1* |Whitrigg n ing) 197 58 None. None. Tra 4 Ss 0 l 7°51 | 99°68! 6°55, O7 on 
12 Brogden’s (blast 1°80 67°14 47°00 No $45 1 < 0°25 0 602 O01 0°51 0712 é ) j ( 
7 ( 4 
13" Mouzell mine (best) 83°94 58°76! 0°03) 0°01 si None. 0°09 O00 O 0°65 None 0-48! 020! 0-09 | 8 j 3 
14 - (average) 1°40 69°41 | 48°59 | None. None 0°03 0 006) OO O44) ¢ 153 OW7!| O04 ” 
} 10 4 780 
15 Newton mine (blast) .. 3°0S | 77°64 | 54°35 Trace. Trace. Trac 001) O15! O71 1:09! 0°14/17°94 100°17 15°44 2°13 0°06 Trace. | 11 650 70 
| 12 706 968 
6 Urswick (blast) 6°59 61°30 42°91! 0°02; 0°01 0-0 0-28 | 0:24! 1°01 | 0°58 | 29°73 | 99°75, 26-78 254 016) 0°07 | 13 76 1199 
- : - “ 14 818 1°445 74 
* Used for making iron by the Bessemer process. Note.—The alkalines were not determined <n , PaSee , caiman S 
R ts of nt 
FIRST SERIES OF EXPERIMENTS. By formula (6) the mean value of the deflection for unity of pressur: Here the weight » at the limit of elasticity is 7161b., an 
OOS 


TRANSVERSE STRAIN. 
[JUNE, 1867]. 
EXPERIMENT I.—Bar of steel from the Barrow Hematite Steel Company, 


Dimensions of bar, 1°02in. square; length between supports, 4ft. Oin.; mark 


on bar, H1. 
Harp Sree. 


No, of | 











Tete aiq, Deflection » Permanent 
experi- pn, ge _ in | set in Remarks. 
ment. | . inches. | inches. 
1 | 50 065 _ Weight of scale, &c., 36 Ib. 
2 | 100 
3 | 150 _ 
4 | 200 
5 250 - 
i 300 | 
7 350 | —_— 
8 400 
9 450 | j 
10 500 | 
1 550 
12 600 
13 650 } - 
14 700 | 
5 750 | 
16 800 | a 
17 850 | - 
18 900 | 
19 950 
20 1000 | — 
21 1050 | - 
22 1100 } “000 
23 1150 “000 
24 1200 } “016 
25 1250 | 055 
26 1300 “133 
27 1350 | 429 | 
28 1400 "883 Experiment discontinued 














Results of Experiment I. 


Here the weight w at the limit of elastici a 
a... os Foot By e! ity is 120 Ib., and the corre 


and section, Di 001308. 
By formula (7) the me: 
30,096,000, 
By formula (2) the modulus of elasticity E, corresponding to 1121b 
pressure 33,830,000. 
By formula (8), work of deflection U, up to the limit of elasticity 
7944 


in value of the modulus of elasticity, E 


7 
By formula (9), work of deflection u, for unity of section = 77°917. 
By formula (12), value of C, the unit of working strength = 6°860 tons. 
EXPERIMENT II.—Bar of steel from the Barrow Hematite Steel Company. 
Dimensions of bar, ‘995in. length between supports, 4ft. 6in.; 
mark on ber, H 2. 


square; 


| 
| 
| 








MEDIUM. 
. } | 
No. of | w.; ;, Deflection | Permanent | 
oxperi- | oy in setin | Remarks. 
nent. | inches. inches. 
| a | 50 |) 065 - | 
3 100 128 - 
3 | 150 “201 — | 
4 | 200 "266 — 
5 250 “330 _ 
6 | 300 396 ~ 
7 350 “466 — 
s 400 | 534 - 
9 450 | “601 —- 
10 500} "682 “000 
ll 550 | “760 027 
12 600} “880 "052 
13 | 650 | 1-020 115 
14 700 2-040 1-068 
| 750 — - Bar destroyed. 








Results of Experiment IT. 


Here the weight w at the limit of* elasticity is 510Ib., and the corre- 
sponding deflection 3 is °682 

By formula (6) the mean value of the deflection for unity of pressure 
and section Di = ‘001280. 

By a (2 4 modulus of elasticity E, corresponding to 112 Ib. 

jure = 34, ,' . 

By formula (7) the mean value of the modulus of elasticity, E= 

' 30,754,000. 








sponding deflection 4 is 


By formula 
tons. 


By formula (6) the mean value D; of the deflections for unity of pre 
and section 001384 

By formula (7) the 
28,440,000. 

By formula (2) the modulus of elasticity E, 
pressure 28,610,000 

By formula (8) the work of deflection U, up to the limit of elasticity 
28°28. 

By formula (9) the work of deflection w, for unity of section 

By formula (12), value of C, the unit of working strength = 3°95 


mean value of the modulus of elasticity B 


corresponding to 112 


or 





Bar of steel from the Hematite Steel and Iron Co 
Dimensions of bar, 1°016in. square; lengths bet 


mark on bar, H 3 + 


EXPERIMENT VI. 
Barrow-in-Furness. 
the supports, 4ft. 6in.; 





rmanent | 











No. of |... :3| Deflection | Pe 
experi-| Weight laid in | setin Remarks. 
ment. | , inches. | inches. 
1 | 90 13 } - Soft steel. 
3 | 146 ‘199 | - 
3 202 «| "274 | 009 
4 | 258 352 016 | 
5 | 314s 4 CO 016 | 
6 | 370 ‘505 | «= 020 
7 426 "580 e422 
8 | 482 | 656 | 048 | 
Q | 538 | “734 “048 | 
10 | 594 | “808 056 | 
1l 650 "882 079 
12 706 990 98 | 
18 762 1°530 798 











Results of Experiment VI. 
Here the weight w at the limit of elasticity is 6601b., and the corre- 
sponding deflection 4 is = “882. ‘ 
By formula (6) the mean value of the deflection for unity of pressure 


and section, Di = ‘001406. 
By formula (7) the mean value of the modulus of elasticity, E = 
000. 


28,000,000. 

By (formula (2) the modulus of elasticity E, corresponding to 112 Ib. 
pressure = 29,080,000. 
By formula (8) the work of deflection U, up to the limit of elasticity = 
9) the work of deflection u, for unity of section = 23°49. 
%) the value of C, the unity of working strength = 3°781 


ind 


25. 
By formula 
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Experiment VII.—Bar of steel from the Barrow Hematite Steel Company: 
Dimensions of bar, lin. square; length between supports, 4ft. 6in.; mark 
on bar, H a 4 +. 


EXPERIMENT XI.—Bar of steel from the Heaton Steel and Iron Company, 
Langley Mills. Dimensions of bar, 1°044in. x 1°028in.; length between sup- 
ports, 4ft. 6in.; mark on bar, 2 

















No. of we Permanent 
Experi- Weight nit set in Remarks. 
am | OS inte, inches. 
90 15 - 
2 146 215 - Soft steel. 
3 202 285 044 
4 258 352 “046 
5 314 432} "048 
6 370 “498 | “054 Weight remained on bar 
7 426 “B74 | — from 5 p.m. to 10 a.m. 
8 482 646 | “= The deflection in that 
9 538 “734 -- time increased ‘004 of 
10 594 “804 “= an inch, 
ll 650 *873 ran 
12 706 “968 | —- 
3 762 17136 | ‘151 
14 818 1°528 | “516 








Results of Experiment VII. 

Here the weight w at the limit of elasticity is 7161b., and the corre- 
sponding deflection 4 is ‘968. 

By formula (6) the mean value of the deflection for unity of pressure 
and section Di = *001330. 

By formula (7) the mean value of the modulus of elasticity, E = 
29,600,000. 

By formula (2) the modulus of elasticity E, corresponding to 112 1b. 
pressure = 28,590,000. 

~ & ‘we (8) the work of deflection U, up to the limit of elasticity = 
28-9) 

By citi (9) the work of deflection u, for unity of section = 28°28. 

By formula (12) the value of C, the unit of working strength = 4'315 tons. 
Experment VIII.—Bar of steel from the Barrow Hematite Steel Company. 

Dimensions of bar, 1:051in. square; length between supports, 4ft. 6in.; mark 

on nee H5 +. 





No. of | w Deflection | Permanent 
Experi- |W —_ in set in Remarks. 
nn, | Or inches. inches. 
1 90 *122 —_ Rather harder steel. 
2 | 146 “196 — 
3 202 271 “002 
4 258 "348 “002 
5 314 “420 “O04 
6 370 “493 “006 
, | 426 “566 “008 
8 482 “648 “Olo 
9 538 718 “012 
10 594 “783 i 
11 650 "848 5 
12 706 932 — 
13 762 1°058 - Weight left on from 1 p.m. 
14 818 1-182 "104 to 2 p.m 
15 974 1410 «| = "295 








Results of Experiment VIII. 

Here the weight w at the limit of elasticity is 7721b., and the corre- 
sponding deflection 6 is 1:053. 

By formula (6) the mean value of deflection for unity of pressure and 
section Di = *001658. 

By formula (7) the mean value of the modulus of elasticity, E 
23,740,000. 

By formula (2 the modulus of elasticity E, corresponding to 1121b. 
pressure = 25,720,000. 

By formula 8) the work of deflection U, up tothe limit of elasticity = 
34°03. 

By formula (9) the work of deflection u, for unity of section = 30°81. 

By formula (12) the value of C, the unit of working strength = 4°108 
tons. 
ExpERIMENT IX.—Bar of steel from the Barrow Hematite Steel and Ivon 
Dimensions of bar, lv42in. square; length between the supports, 


Company. 























4ft. 6in.; ; mark on bar, H6 +. 
No. of | Deflection Permanent 
oxperi- pis ay aad set in Remarks. 
ment. | inches. | inches. 
1 90 148 | 000 | Rather harder steel. 
2 146 | °220 | “000 | 
3 202 | 228 “018 | 
4 258 =| “360 "018 
5 314 “O18 
6 370 “O18 
7 426 022 
8 482 "022 
9 538 “022 
10 504 “022 
ll 650 “024 
12 706 | - 
13 762 050 
14 818 “O81 | Weight left on bar from 
15 874 “404 | 4°30 p.m, to 10am. 








Results of Experiment 1X. 

Here the weight # at the limit of elasticity is 772lb., and the corre- 
sponding deflection 4 is 1°07. 

By formula (6) the mean value of the deflection for unity of pressure 
and section Di = ‘001595. 

By formula (7) the mean value of the modulus of elasticity, E = 
24,680,000. 

By formula (2) the modulus of elasticity E, corresponding to 1121b. 
pressure = 23,550,000. 
By formula (8) the work of deflection U, up to the limit of elasticity = 
“42. 





By formula (9) the work of deflection uv, for unity of section = 31°7 
By formula (12) the value of C, the unit of working strength = de ‘112 
tons. 
APRIL, 1869. 
—Bar of steel from the Heaton Steel and Iron Company, 
Dimensions of bar, VO18in. x 1'O4in.; length between sup- 
meork on bar, 1. 


EXPERIMENT X. 
Langley Mills. 
ports 4ft. Gin: 














No. of ex- Ww eight ls nid on Deflection in “Permanent set in 
periment. | in Ibs. inches. inches. 

1 34 054 — 
2 62 “094 -- 
3 118 “162 “006 
4 146 “190 002 
5 174 228 005 
6 314 | 004 
T 370 | “004 
8 426 025 
9 454 026 

10 482 “028 

ll 510 a 

12 538 
3 566 

14 594 

15 622 | - 

16 650 | = 

17 678 = 
18 706 

19 762 | 

20 818 

21 874 “028 

22 930 

23 986 

24 1041 

25 1097 

26 1153 1°526 

27 1209 1610 | 

28 1241 1°693 | - 
29 1321 1°860 | “040 











Results of Experiment X. 

Here the weight w at the limit of elasticity is 1251 lb., and the corre- 
sponding deflection 4 is 1°693. 

By formula (6) the mean value of the deflection for unity of pressure 
and section Di = ‘001481. 

By formula (7) the mean value of the modulus of elasticity, E 


26,580,000. 
By formula 1) = dulus of el E, corresp ig to 112 Tb. 
By formula 8), a of deflection U, up to the limit of elasticity = 


pressure = 26, 
“250. 
By formula (9) the work of deflection u, for unity of section = 83°410. 
By formula (11)the value of C, the unit of working strength = 6°831 tons 


+7 ity 

















No. of ex-| Weight laid on Deflection in Permanent set in 
periment. in Ibs. inches. inches. 
1 | 90 "120 _ 
2 146 “186 008 
3 202 "242 “009 
4 258 312 009 
5 314 “37; “009 
6 370 “470 “009 
¥ 424 546 010 
8 | 482 “612 010 
. | 538 677 010 
10 594 “744 _ 
ll 650 “812 _ 
12 706 “888 _ 
13 762 “952 _ 
14 $18 1-016 _ 
15 | 874 1°084 “O11 
16 | 930 1-154 -- 
7 986 | 1-212 ‘014 
18 1042 1276 ce 
19 1098 | 1°336 
20 1154 1°398 
21 1210 ! 1°460 
22 1266 1°522 — 
23 1322 1-615 | 016 
24 1378 1:708 “042 
25 1434 1-801 “082 
26 1466 | 1°933 -- 
27 1522 | 2-086 “208 
28 1578 | 3°836 1°836 








Results of Experiment XI. 

Here the weight 2 at ea _— of elasticity is 14441b., and the corre- 
sponding deflection 4 is 1°8 

By formula (6) the mean a of the deflection for unity of pressure 
and section Di = “001354. 
mi. a. formula (7) the mean value of the modulus of elasticity, E 
29,070,000. 

By formula (1) the modulus of elasticity E, corresponding to 112Ib. 
pressure = 29,640,000. 
By formula (8) the work of deflection U, up to the limit of elasticity 

084. 


By formula (9) the work of deflection uv, for unity of section = 101°1. 
By formula (11) the value of C, the unity of working strength =7°879tons. 

EXPERIMENT XII.—Bar of steel from the Heaton Steel and Iron Company, 
Langley Mills. Dimensions of bar, 1°022in. x 1°013in.; length between 
supports, 4ft. Gin.; mark on on n bar, 3. 








No. of ex- Weight Jaid on Deflection in Permanent set in 
periment. in Ibs. | inches. inches. 
fl 90 | “000 
22 258 | “022 
3 370 | 032 
.4 482 | “026 
5 594 “047 
6 706 | es 
7 762 022 
8 828 ie 
9 884 023 
10 940 a 
il 996 - 
12 1052 — 
13 1108 021 
14 1164 - 
15 1220 } “046 
16 1276 “062 
17 1332 “166 
18 1388 166 
19 1444 “842 
20 1556 2°588 














Results of Experiment XII. 

Here the weight w at the limit of elasticity is 1398Ib., and the corre- 
sponding deflection 3 is 1°819. 

By formula (6) the mean value of the deflection for unity of pressure 
and section D: = ‘001419. 

By formula (7) the mean value of the modulus of elasticity, E <= 
27,740,000. 

By formula (1) the modulus of elasticity E, corresponding to 112Ib. 
pressure = 26,160,000. 
m4 formula (8) the work of deflection U, up to the limit of elasticity = 


By formula (9) the work of deflection v, for unity of section = 102°3. 

By formula (11) the value of C, the unit of working strength = 8028 tons. 
EXPERIMENT XIII.—Bar of steel from the Heaton Steel and Iron Company, 

Langley Mills. Dimensions of bar, 1°008in. x 1°012in.; length between 
supports, 4ft. 6in.; mark on bar, 4. 











No. of ex-| Weight laid on Deflection in Permanent set 
periment. in Ibs. inches. in inches. 
! 
1 | 90 “108 
2 314 | “406 
s | 538 | “686 
4 | 762 | “975 
. | 874 1-090 
6 | 986 | 1°198 
7 1042 1°304 
8 | 1098 17408 
9 | 1154 17459 
my 4 1210 | 1543 . 
ll | 1266 1592 “001 
12 1322 | 1°676 “012 
18 | 1378 | 1‘769 “046 
14 | 1434 1908 “094 
6 | 1490 2°428 672 











Kesults of Experiment XIII. 

Here the weight w at limit of elasticity is 1388Ib., and the corre- 
sponding reflection 4 is 1-7 

By formula (6) the chee value of the deflection for unity of pressure 
and section Di = ‘001295. 

By formula (7) the mean value of the modulus of elasticity, E = 
30,400,000. 

By formula (1) the modulus of elasticity E, corresponding to 112 1b. 
pressure = 35,120, 

ant formula (8) the work of deflection U, up to the limit of elasticity = 


“— ‘formula (9) the work of deflection v, for unity of section, = 100°3. 
By formula (11) the value of C, the unit of working strength = 8°094 tons 


ExpPeRIMENT XIV.—Bar of s'eel from the Heaton Steel and Iron Company, 














Langley Mills. Dimensions 7; bar, 1°025in. x 1°02in.; length between sup- 
ports, 4 ft. Gin.; mark on bar, 5. 
No. of ex-| Weight laid on Deflection in Permanent set in 
periment. | in Ibs. inches. inches. 
-_ 90 “000 
2 146 009 
8 202 009 
4 258 | “009 
5 314 | “009 
6 370 | “009 
7 426 “010 
8 482 010 
9 538 “010 
10 650 “010 
ll 762 “010 
12 818 012 
13 874 “012 
14 930 “O11 
oh 986 | 007 
16 1042 | 003 
17 1098 | “001 
18 1154 “001 
19 1210 “005 
20 1266 } “007 
21 1322 | 013 
22 1378 029 
23 1434 | “073 
24 1490 | ‘161 
25 1546 | “797 














Results of Experiment XIV. 
Here the weight a at the limit of elasticity is 12761b., and the corre- 
sponding deflection 4 is 1°607. 


By formula (6) the mean value of the deflection for unity of pressure 
and section Di = 001351. 
exis — (7) the mean value of the modulus of elasticity, E— 


eet eos (1) the modulus of elasticity, E, corresponding to 112Ib. 
pressure = 31,140,000. 
. Byformula(8)the work of deflection U, up tothe limit of elasticity — 85°44. 
By formula (9) the work of deflection u, for unity of section = 81°60. 
By formula (11) the value of C, the unit of working strength’= 7°209 
Experiment XV.—Bar of steel from the Heaton Steel and Iron Company, 
Langley Mills. Dimensions of bar, 102in. x 1°O2in.; length between 
supports, 4ft. 6in.; mark on bar, 6. 








No. of ex-| Weight laid on Deflection in | Permanent set in 
periment. in lbs, inches. inches. 
1 90 132 000 
2 146 “200 013 
3 202 268 “016 
4 258 “331 “019 
5 314 -406 “019 
6 370 “474 “019 
7 426 550 023 
8 482 “610 — 
9 538 “680 018 
10 594 ‘774 “020 
ll 650 “854 024 
12 706 “926 — 
13 762 “994 014 
14 818 1:°078 “014 
15 874 1142 — 
16 930 1°208 -- 
17 986 1274 “015 
18 1042 1°344 = 
19 1098 1440 -- 
20 1154 1°502 016 
21 1210 1°578 022 
22 1266 1719 037 
23 1322 1°753 “072 
24 1378 1°866 “078 
26 1434 2°003 158 
26 1490 3°378 1378 














Results of Experiment XV. 

Here the weight « at the limit of elasticity is 12201b. , and the corre- 
sponding deflection 6 is 1°578 

By formula (6) the mean value of the deflection for unity of pressure 
and section Di = ‘001372. 

By formula (7) the mean value of the modulus of elasticity, E= 
28,690,000. 

By formula (1) the modulus of elasticity E, corresponding to 1121b 
pressure = 27,590,000. 

By formula (8) the work of deflection U, up to the limit of elasticity = 


By formula (9) the work of deflection u, for unity of section = 77°13. 
By & formula (uy the value of C. C, unity of” working: eength = = 6-925 tons, 




































































o 
et hat tbe pt B.w2A 
OPad RS] CONGO] wie e'g° 
Be. 
rie 
| [| fax 
~a a 
| r-) ® 
& ~~] 
3 s FS 
é = - 
pot s S 
a 4 z 
= | i = 
: e| § E 
B22007 | BaoRes5 | BOs = 
4-4 -4-4-4- BR 4-4-4 4-4 > 
Trt rats ttt et ot ct = 
Sorter ero | cee oces | ees & 
SSSssea\  sssose|ooe = 
° vA A 5 
a oe oe 
= e S | - 
= 2 = | 
= } a | 
é ro) Ss | 
| E| & | 
| & FS 
Ss = nm 
| i = | 5 
= 
-f-f-t--f-]-- 9 etete 4 8 
Ln eee l 
Hom worms | SAM wOwWM) we 2 
eo to 
++++++ Bw & 
a I 
> 3 = g = 
eeves Slewvesre Sieve & i = 
$3 3¢2 ajststs Eis: Eas = 
F & : ae 
oa < ae oe © 
“eee @ -+s @ ° psc 
$is3-2 ed se a eg - 
eir-,;.7* s =I i=] > 
. % ° oc a 
: fy 
eons i Ra) 
ps Cal - 28eeer es 
esses ESBESS p 
Sses = BSebsQs | s 
Sees Ps FSSSses | 5 
SESS = grasses 13 
WEGS ® SceSsae |= 
a "82? 18 
epepesenes ene 2 
BBSNB sss | 2 28 F |? 
SEses Sas | BREESE |§ 
oa a & 
22232. SPS Sceses = 
> = a25e 
33333 Sse | B<5ESe 18 
Ssss ss x So & & 
an 
— 2 
row conip ts | torononpno ce | cc co eo SESE 
SSSS88|/ESE882\ eee | Bsasee |e 
ee Sl oar oon | Se Eee ss = 
Sew oeSi aw coewe | Kee selece . 
PSSSSES | SSS E2E2 | ASS ie B= - 8 
= S ees SSrese 
S38ses|essss2|ss2 | 2S kis 
SSSS5S5S5/ SS5SSSS ss hated) 
“4 ores 
QPeSRSSSOM] Swenwnwn = Pee Ss 
SSoeee | Se oeeoe Soakles 
| Ne edend | eon vww aS pe 
SsSSSS2| BSSRe= CN858s 
| esssss}/ SSssosss B sQnc¢ 
os FS™ 
ee eee, ~ @ 
eSa 
£ 8 Fs 
5 2on- 
aos te 
es eear 
B SBS 
o Pos™ 
: a 
2s le< 
Ormerc|eemewelevos| ESIeE 
SiSSHOH!] Me sersns |] AK SS S09 ZED 
WSSweaIhS| SHeasw “¥-$-} 
SSeSoun| wSnaeS| S8SE ESRB S 
. VF py 
Sok Oo 
Ne Fre 











SECOND SERIES OF EXPERIMENTS. 
TENSILE STRAIN. 
[June, 1867.] 

EXPERIMENT I.—Bar of steel from the Burrow Hematite Steel and Iron 
Company. Blongations taken on Bin. length. Mark on bar, H1. ia- 
meter of specimen, “T44in.; area, “4347 square inch; reduced diameter after 
Sracture, ‘744in.; area, “4347 square inch. 























Breaking strain 
No. of | Weight | ;_ Her pause Pong ‘J 
experi- | laid on | Ch of section. Remarks. 
ment. | in lbs. Elonga-| Perma- 
Ibs. tons. tion. [nent set! 

1 10249 | — -- -—- |—- 

2 11929 — — _ — 

3 13609 —- — - 

4 15289 _ — - _ 

5 16969 — — - - 

6 18649 - _— - - 

7 20329 -- -- = -- 

8 22219 — — _— —- 

9 23899 — -- 0062 “0031 
10 27259 _ _ 0063 “0031 
ll 30619 _— _ “0065 0031 
12 32299 _ _- 0125 0093 
13 33979 _ _— 0163 0101 
14 35659 _ _ 0218 ‘0171 
15 37339 _ — 0375 0312 
16 39019 _ — 0406 “0390 
17 4054 | 93383) 41:7 _ — {Broke in neck. 
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Results of Experiment I. 

Here the breaking strain P; per square inch of section is 93,3831b., or 
41°7 tons, and the corresponding elongation h is ‘0406. 

By formula (13) the work u, expended in producing rupture = 1895. 
EXPERIMENT II.—Bar of steel from the Barrow Hematite Steel and Iron 

Company. Elongations taken on Bin. length; mark on bar, H 2; dia- 

meter of specimen, 69in.; area, ‘3754 square inches; reduced diameter aster 

Jracture, 66in.; area, 3401 square inches. 


Breaking strain per Per unit of length. 











baa Weight laid _ Square inch of section. | imine tsinis ; 
ment, | 2 in lbs. | Permanent 
: Ibs. | tons. Elongation. = 
| set. 
1 15289 — | “0062 | _ 
2 18649 _ | | “0178 
} 22009 - | “0226 
! 25369 | “0515 
) | “06 
in ~_ | “OS63 
; 80724 36°03 | 


Results of Experiment II. 

Here the breaking strain P,, per square inch of section is 80,7241) 
56°05 tons, and the corresponding elongation i is 6. 

By formula (13) the work uv, expended in producing rupture = 
IIlI.—Bar of steel from the Barrow Hematite Steel and Iron 
Blongations taken on 8in. length; mark on bar, H 3; dia- 
: area, ‘4417 square inch; reduced diameter afte r 








3495. 


EXPERIMENT 
Company 
eter of specimen, “75ii 


> area, °2306 syuare inch 


ectu 











Breaking strain per . 
No. Of wont Jaiq Square inch of se aia. Per unit of length 
experl- eight laid fis, ou <p nth asset i 
ment ou in Tbe | Permanent 
‘ Ibs. tons. Elongation. | . sal as 

] 0012 

4 Os | 

3% 029 O63 

4 “Ot W622 

, | 0656 | (22 

6 68607, | 0°63 | 





Results of E. 
Here the breaking strain Pi pe 


iment II, 
square inch of section is 68,607 1b., 






or 50°63 tons, and the corresponding elongation 4 per unit of length is 
(656 
sy formula (13) the work uv expended in producing rupture = 2250 
[JaANUARY, 1868.] 
EXPERIMENT IV.—Bar of steel from the Barvow Hematite Steel and Iron 
Coiapaay. Elongations taken ou 8&8 wth: mark on bar, H1 +. 





of inch; reduced diamete: 

















diameter specimen, “T6Sin.; area, *4572 square 
after fracture, *dlin.; area, °2043 square inch. 
Breaking strain Per unit of 
No. of | Weight | , Pet Square length. 
’ : inch of section 6 
experi- | laid on | Remark 
ment. | In ibs n t ‘ Elonga- Sinn’ 
re] ons. : 
tion. nent set 
“0006 - 
— "W062 
. 2 “0195 
“0265 
0343 
. 0483 
— “0765 “0733 
: 2 - "1858 ‘1765 | 
9 30304 66281 29°59 — | Broke in centre 





Results of Experiment IV. 

Here the breaking strain Pi per square inch of section is 66,281 Ib., « 
29°59 tons, and the corresponding elongation 4 per unit of length is 

By formula (13) the work « expended in producing rupture = 6157. 
V.--Bar steel From the Burrow Hematite Steel and Tron 
tlongations taken Bin. length; mark on H2 + 
of ‘T64in.; area, “4584 square inch; reduced diameter 
after fracture, ; area, 2696 square inch. 





EXPERIMENT 


4. 


of 


Compa on bar, 





Breaking strain per | Per unit of length. 





pant Weight laiq Sa@re inch of section. 
et on in Ibs : yes _— — : mew 
4 Tbs. | tons. Elongation. ermanent 
1 | = = 
2 12 | 
: | | _ | 0003 _ 
4 | - 0004 “0003 
6 } - “0118 “0106 
: _- O137 0125 
: 0171 “0156 
4 | “0233 “0218 
> . ] O312 | "0296 
< 73241 82°69 | 





Results of Experiment V. 
_ Here the breaking strain P, per square inch of section is 73,241]b., or 
32°69 tons, and the corresponding elongation 1, per unit of length is 0312. 
By formula (13) the work u expended in producing rupture = 1142. 


EXPERIMENT! VI.—Bar of steel from the Barrow Hematite Steel and Trou 
Blongations taken on 8in, length ; mark H3 +; 
L ( ‘TTlin.: inch; reduced diameter 
«fler fracture, “59Bin, ; 


Company on ber, 


diameter of specimen, area, “4656 square 
area, *2808 square inch, 


Breaking strain | . 
oe Per unit of 















No. of | Weight |, Per square = | 
experi- laid on | ™*4 of section. — Remarks. 
ment. | in lbs. — >, | ‘ 
Ibs. done Elonga-| Perma- 
tion. nent set 
1 li ) 0053 | -—— 
2 18649 - 0116 | - 
3 | 20329 _ 0187 | ‘0171 
4 22009 0265 187 | 
5 | 23689 0321 | 025 | 
6 | 25369 “0375 | 0296 
7 | 27049 vy) 045 "0437 
8 28729 - 0718 “0593 
+f) D304 — | 0612 0786 
10 | 32014 | 68758 30°69 — —  |Brokeljin.fromneck, 


Results of Experiment VI. 
Here the breaking strain Pi per square inch of section is 68,758 Ib., or 


30°69 tons, and the corresponding elongation li per unit of length is ‘0812 
By formula (13) the work w expended in producing rupture = 2791. 


EXPERIMENT VII.—Bar of steel from the Barrow Hematite Steel and Trou 
Company. Blongations taken on 8in. length; ymark on bar, H 4 +; 
diame ter of specimen, “768in.; area, 4639 square inch; reduced diameter 
after fracture, ‘T68in. ; area, *4639 square inch. 


| epee 
Breaking strain per Per unit of length 

















- | 
oun Weight laid square inch of section. | 
eg | On in Ibs. ae oe , tO 
ment. | | Ibs. tons. _| Elongation. | Permanent 
aa | set. 
1 18649 - -- | “0081 
2 22009 - “0108 
3 23689 | = = 
t | 25369 | — | 
5 =| 27069 a - | 
6 | 28729 _ | 
7 | 30804 - ~ | | 
8 } om | | 
” — - | 0906 
10 75736 33°81 








. Results of Experiment VII. 
‘ Here the breaking strain Pi per square inch of section is 75,736 Ib., or 
es tons, and the corresponding elongation per unit of length is 











By formula (13) the work u expended in producing rupture = 3430. 


Expertment VIII.—Bar of steel from the Hematite Steel and Iron Company 
Burrow-in- Furness. 
H 5 +; diameter of specimen, “Féin. ; 


’ 
Blongations taken on 8in. length; mark on bar, | 
area, 4536 square inch ; reduced | 


366 square inch, } 





Breaking strain per Per unit of length. 











No. of Weight laid square inch of section. 
—_ on in Ibs. |" i ips : |Perm anent 
— Ibs. tons. Elongation. ‘t 
| ie se 
18649 
2 22009 . 
3 25369 | | 
4 27049 | | 
6 | 28729 | 
6 30304 | 
7 32014 | - | 
8 | 33574 | 74016 33°04 | 
¥ Results of Experiment VIII. — 


or | 


Here the breaking strain Pi per square inch of section is 74,016 1b., 
33 v4 tons, and the corresponding elongation /; per unit of length is “0765 
By formula (13) the work u expended in producing rupture = 2831 | 
Experiment I1X.—Bar of steel from the Barrow Hematite Steel and Ivan 


Company. Blongations taken on Bin. length; mark on bar, H 6 + 
diameter of specimen, ‘T72in.; area, “4677 square inch; reduced diameter | 


after fracture, “58lin. ; area, 3651 square inch. 
Breaking strain per , 
y : : Per unit of length 
No. of Weight laid square inch of section 











| 
experi- A | 
on in Ibs. -ermane 
ment. Ibs. sone | Elongation I ermant nt 
—_— : ——| | 
1 : . 
2 
3 0218 
4 O21 
5 0375 
6 0468 
- W678 
s l OU37 
9 j 75120 353 
' — 
Reselts of Expervimen’ IN 
Here the breaking strain P; per square inch of section is 75,1201 


29-8 
Jd Sk 


By formula (13) the work uv expended in producing rupture 
[APRIL, 1869.] 


3 tons, and the corresponding elongativa /) per unit of length is “1 


3756 


EXPERIMENT X.—Bar of steel From the Heaton Steel cud Iron Comp 
Langley Mills, Elongatious taken on Sin. length: wrk on bar. 
meter of specimen, “T48in.; aren, “4394 square « yeduced diamete 


aster fracture, “748i: 


saved, 4394 square incl 


3reaking strai . 
Breaking strain Per watt of 
per square | 











No. of | Weight . ; length. 
experi- | eld on inch of section. Remarks 
ment. | in Ibs. It dene Elonga- Perma 
| sts wan. tion. nent set 
1 | 4 in -_ “000 
2 “000 
3 | “O00 
4 | “000 
5 | “000 | 
6 “ool2 | 
7 _ “O16 
- 2 — “208 _ 
9 | _ 6208 
10 “0315 
1 - “OS51 
12 41104 93545 | 41°761 Broke in neck 


Results of Experiieut N | 
Here the strain per square inch Pi causing rupture 45 1b., or | 
41°76] tons, and the corresponding elongation (4; per unit of length is 0°390. | 
By formula (13) the work uv expended in producing rupture 1824 
EXPERIMENT XI.—Bar of steel from the Heaton Steel aud Iron Company, 





is % 








Langley Millis. Elongations taken on Sin. leagth; mark on bar, 2; dia- 
meter of specimen, “758in.; area, *4512 aquare inch; veduced diameter 
ujter fracture, ‘T58in.; aved, ‘4512 aquare inch. 
Breaking strain Per unit of } 
No. of Weight |, ec ? tootic length. 
experi- | laid on | 1C4 of section A Remarks | 
ment. | in lbs. | has Elonga- Perma | 
| is 04 tion. nent set | 
1 “oOo1ld | 
2 “0024 | 
3 “0024 ~ 
4 } 
5 “0125 0103 | 
6 “0235 187 ° 
7 “u312 0235 =| 
8 93526 | 41°752 eh Broke in neck | 





Results of Experiment XI 
Here the breaking strain Pi per square inch of section is 93,5261b, 

41°752 tons, and the corresponding elongation /i per unit of length is w12. | 
By formula (13) the work u expended in producing rupture = 1459 

Experiment XII.—Bar of steel from the Heaton Steel und Iron Company, 
Langley Mills. Elongations taken on Sin. length; mark on bar, 3; 


dia 











meter of specimen, “746in.; area, “A870 square inch; reduced diameter 
after fracture, “626in.; area, “3077 square inck i 
« aleasal Ee | Meme 
0. 0 elgh . . ength. 
experi- don inch of section. “ Remarks 
ment. | in Ibs. ¥ » | | 
Ibs. boon. Elonga Perma | 
tion. nent sect 
1 16969 
2 22144 
3 | 26149 0019 
4 29794 0038 
5 32944 | 
6 36019 | 
7 37699 } | 
8 39379 | | 
9 41059 | 
10 41899; — i |e | 
ll 42739 “0375 
12 43379 "U300 
13 44419 — H 
14 | 45259 | — “0416 0400 
15 | 46699 | 0468 | “0416 
16 | 46939 0520 | 0452 
7 | 47359 0582 0512 | 
18 | 47779 “0625 | | 
19 48199 0645 0588 | 
20 48619 - | 0781 | 0720 | 
21 | 49089; — ; — 0937 | ‘0758 | 
22 | 505% | — | — : 


49459 | 113178 


Broke 2in. from centre 


Results of Experiment XII. 
Here the breaking strain P; [nd uare inch of section is 115,178 1b., or 

50°526 tons, and the corresponding elongation /: per unit of length is ‘0937. 
By formula (13) the work u expended in producing rupture = 5302 

EXPERIMENT XIII.--Bar of steel from the Heaton Steel and Iron Company 
Langley Mills, Blongations taken on 8in. length ; mark on bar, 4; di 
meter of specimen, “T46in.; area, 4370 square inch; reduced diameter aster 
fracture, *746in.; area, 4370 square inch. 





dia- 











| 
| Breaking strain : 
4 | | Perunit of | 
No. of | Weight tndn a | aocttom length. 
longest} 0 om _ " = Remarks. 
ment. | in Ibs. | | 
| | | Elon- | Perma- | 
| Ibs. tons. gation. Inent set 
-_+_—— | | —_——. —— -_ 
1 16969 - | - | 
3 35459 | - | - “0019 | 
. | \4 0131 
0 0206 | 
6 
7 
8 0312 
9 Broke in neck ' 





Results of Experiment XH. 
Here the breaking strain P; per square inch of section is 104,8691b.4 or 
46,816 tons, and the corresponding elongation /, per unit of length is ‘0364 
By formula (13) the work « expended in producing rupture = 190> 





ExpertMent XIV.—Bar of steel from the Heaton Steel and Iron Company, 
Langley Mills. Elongations taken on Bin. length; mark on bar, 5; dia 
meter of specimen, “Th4in.; area, “4465 square inch; reduced diameter after 
Jracture, “T5Ain.; area, “4465 square wicl 


Breaking strain Per unit of 








No. of | Weight; Der *dotion length 
experi- laid on . — Remarks 
: i | 
ment. in Tbs i i Elon Perme- 
nae tons. ution. nent set 
l 24049 
- aU] ° 
3 40754 ' ( 
4 42404 O46 
5 43304 O7s1 OT 
6 i724 0937 sl 
7 44144 PRS 44°16 Broke near neck 
Reaults of Exp *. 7 
Here the breaking strain Pi per square inch of section is 98,866 lb., or 
44136 tons, and the corresponding elongation 4 per unit of length ‘0937. 
By formula (13) the work v expended in producing rupture = 4631 
Experiment XV.—Bar of steel fro H Ste t Iron Co 
Langley Mills. Blongations taken on 8 evat wrk on bar, 6; 
weter of as ore 4465 ‘ el yeduced du 
aster Fracture, area, “2560 » } 
oo Per unit 
o. of Weight 7 ~ lengt 
No. of Weight | inch of section - — 
experi- laid on tema 
mnent in lbs " ; — Posen 
- — tio nent 
4 4 
5 0500 ( 
9 f Wie 
ti “7 
ll l O12 
lz 105003 46°915 Broke 2in. from neck 
Results of Exp Ny 
Here the breaking strain Pi per square inch of section is 105,093 1b., or 
46°915 tous, and the corresponding elongation (per unit of length is 1041 


By formula (13) the work v expended in producing rupture =4 5 6 


No. of ex- | | 














Oe vice S i ie periment 
| | | 
. — a | 
E 7 nd | 
- = = | 
= 5 < | 
& 2 C 4 | 
x a 
4 = = = | 
S o C = 
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~ 4 ; | 
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a a. | 
: | 
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SERIES OF EXPERIMENTS. 
COMPRESSIVE STRAIN 
{(JuNE, 1867.] 


| 
| 


THIRD 


tite Steel and Tron Co 


EXPERIMENT I.—Bar of steel from the Barrow He: 
pany. Mark ox bar, H1 





Before experiment {rt rv experiment 
Height of specimen. . . P8lin 784in. 
Diameter of specim 72in. ; 854in. - 
Area of specimen 4071 square 5728 square inch 
Weight laid on | Go. 


Weight laid on 












No. of Sons per square inch -m 
experi- ae. of section. ae 
ment. — aed a“ 5 
Tbs. tons. Ibs. tons, | imcne* | 
: 91951 
4 110440 | 
: 128124 
144786 
6 | 162156 
6 99 
8 
° 2 No cracks. 





Results of Experiment I. 
Here the strain per square inch P; causing rup' 
100°7 tons, and the corresponding compression / per un 
By formula (13) the work « expended in producing rupture 


or 


om) 


ture is 225,568 1b., 
it of length is 
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Auc. 27, 1869. 











Expertment II.—Bar of steel from the Barrow Hematite Steel and Iron Com- 








pany. Mark on bar, H 2. 
Before experiment. Ajler experiment. 
Height of specimen.. . O7lin, Je ie” be Oe ee 
Diameter of specimen 72 ve oe ee 


+ a 
“4071 “8922 square inch 


square ith. + 


Area of specimen 


Weight laid on | 








, Weic! ai r Com- 
No. of ci ght | aid on per square inch om | 
e specimen. of section. ler tts 

: in 





vie inches. 


o1051 


tons. 










Results of Experiment II. 
Here the strain per square inch Pi causing rupture is 225,568 Ib., or 
100°7 tons, and the corresponding compression 4 per unit of length is °45, 
By formula (13) the work u expended in producing rupture = 50,7! 
IIl.—Bur of steel Srom the Barrow Hematite Steel and Iron 
Mark oa bar, H 3. 
Before ¢2 


Height of snecimen oe oe 





EXPERIMENT 
Company. 
riment. 


Ayter experiment. 
Sin. “367 


ti. 





Diameter of specimen n. ee 
/ 


8906 square inch. 

















Area of specimen “$071 square inch. 
. : Weight laid on 
No. of | © - laid © | per square inch | Com- 
experi- ssa of section. pression ia tar - 
meut. cag ‘ in | 
Tbs. tons. Ibs. | tons. | inches. i EXPL, ; 
| 
91951 | 41-049 ‘1 ' | 
110440 | 49°303 15 
} 128124 | 57°198 3] 
>| 144786 | 64°637 
| 162156 | 72-391 








216465 | 


295563 


f SO°345 
91840 | 41°00) 








No cracks. 





Results of Experiment IT. 
Here the strain per square inch P; causing rupture is 225,568Tb., 
100°7 tons, and the corresponding compression / per unit of length is “45 
By formula (13) the work uv expended in producing rupture = 50,7 
[JanuaRy, 1868.] 
EXPERIMENT IV.—Bar of steel srom the Burrow Hematite 
Mark on bar, W1 +. 
ef ne 
Height of specimen 
Diameter ¢ 








Steel and Tron 


Company. 
f. Aster experiment, 


EF peremeit 





specimen 





}, 
ch. 


























Area of ap Crue wel, 
: Weight laid on W eight laid ae 
No, of snesivoen per square inch Resicece 1, 
experi- " ; of section. I in | 
Me. — “| inches | 
| tons. Ibs. tons. oi 

1 | 16713 91951 j 

2 110440 

4 ' 

5 

6 

7 

8 Of O36 b 

9 100-700 “48 No cracks. 

2 sof Experiment IV. 





strain per square inch Pi causing rupture is 25,5631b., or 









i the ¢ iding compression /; per unit of length is ‘4s. 
4 (13) tl k vw expended in producing rupture = 54,136. 
m™ENT V.—B the Barrow Hematite Steel aud Trou Com- 
lurk o 


After experiment. 





"DOSiN. 
102 


*B1OS square anch, 


Height of specimen 


Diameter of specie 








n ir 


Area of specimen 4071 squcrre inch. 


Weight laid on 





















No. of | Weight laid on | per square inch Com- 
experi-; 5pecimen. of section. oie Sia jc 
n= a \ vi 
Ibs. | tons. | Ibs. | tons, ;mches.| | sailed 
! 

1 37438 | 16°713 | 91951 | 417049 092 Mm 

2 44066 | 20-074 | 110440 | 49°308 12 ) 

3 52166 | 128124 | 577198 : 

4 } 58950 | 144786 | 64°637 

5 66022 165 ; ” 

6 73134 | 17 

7 80214 | | 1976 87 

8 BS134 | GOBKS | 216465 | 96636 | “412 

+ ee | 41°000 | 225568 | 100°700 *b25. | No cracks. 


Results of Experiment V. 
Here the strain per square inch P) causing rupture is ‘ 
100°7 tons, and the corresponding compression /; per unit of leng 
By formula (13) the work vw expended in producing rupture = 59,211. 





Experiment VI.—Bar of steel from the Burvow Hematite Steel and Iron 
Mark on bar, H 



























Company. 3 +. 
Before expevinent Ajter experiment 
Theight of specimen «os 4K. 
Diameter of species a R . > & 1°O7in. 
Area of specimen “4071 square inch .. ‘S084 syuare inch. 
- Weight laid on , Weight laid on | Com- 
No. of i esac per square inch | accion 
experi- ! . of section. — Remarks. 
ment. i -_ 
Ibs. | tons. Ibs. | tons. 
1 | | 16713 | 91951 
2 | 20°074 | 110440 | 
2H 128124 
4 | 144786 
5 162156 
6 7 | 
7 | | 
$ | 


‘474 Twoverysmall cracks 


Results of Experiment VI. 
Here the strain per square inch P; causing rupture is 225,568 Ib., or 
100°7 tons, and the corresponding compression 4 per unit of length is *474. 
By formula (13) the work wu expended in producing rupture = 53,459. 


Experiment VII.—Bar of steel from the Barrow Hematite Steel and Tron 
Company. Mark on bar, H4 +. 
Before experiment 


WOSen. 


Aster experiment. 
ve “DBin. 
“996in. 
“7791 square inch. 


Height of specimen 
Dianeter of specimen 
Area of specimen 


Ticn ve 
“4071 square inch 


ee Ore | 
Weight laid on Weight laid on 














| | | 
os ri Com- | 
No. of | / yer Square inch |) “ne | 
experi-| Specimen. | PCPS ection. ers ‘Duals 
ment. | ——— eaen Po 
| Ibs. | tons. | Ibs. | tons. ‘peat ! EXP. Vil. | 
| 
1 87433 | 16-713 | 91951 | 41049 | “075 J : 
2 44966 | 20-074 | 110440 | 49°303 | "1 
3 52166 | 23° | 128124 | 57°198 133 
4 58950 | 144786 | 64°637 | “19 
5 66022 | 29-474 | 162156 | 72°391 | “22 
6 73134 | 32°649 | 179722 | 80-233 | -295 
7 80214 | 35°809 | 197023 | 87-952 | 325 
8 88134 | 39°345 | 216465 | 96-036 | “375 
91840 | 41-000 | 225568 |100°700 | 392 | Nocracke. 


} 








Results of Experiment VII. 
Here the strain per square inch P, causing rupture is 22 
109°7 tons, and the corresponding compression /; per unit of length 2 
By formula (13) the work v expended in producing rupture = 44,211. 
EXPERIMENT VIII.—Bzr of steel from the Barrow Hematite Steel and Iron 
Company. Mark ov bar, HS +. 
Before experiment. 





After experiment. 
Height of specimen “D3in. 
Diaineter of specinen ’ ae. 





Area of specimen square inch ‘TTY square inch. 


| Weight laidon | ., . | 



























No. of | Weight laid on per square inch |? 
NO. 0 * ver square hi 
experi- apogee. | of section. igaee? - cunadniactecaittaies 
in 
ment. mis Bape tidied Pec ! y | 
Iba. tons. | Ibs. tom, j ExXP.vet | 
— -—— —_—__ —— u _ c 
1 16-713 91951 ; 
2 20-074 
H 6 
| 7 
| § 88134 | 
9 visio , 41°00 | 
| Results of Experiment VIII. 
| Here the strain per square inch Pi causing rupture is 225,568 1b 





ssponding compression /; per unit of length is “4. 
urk uw expended in producing rupture = 45,115. 






j 10u'7 tons, aud the ex 
By formula (13) 

























Results of Experiment 1X. 

Here the strain per square inch P; causing rupture is 225,563 Ib., or 
1007 tons, and the corresponding compression /1 per unit of length is “4. 
By formula (13) the work uv expended in producing rupture = 45,113. 

[APRIL, 1869.] 





Steel and Iron 


























Experiment X.—Bur of strel from the Heator Company, 
Langley Mills. Mark on bar, 1. 
Before experiment. After ex, 
Height of speciinen ue n. i 
Diameter of specimen é ‘ & 
{rea of specimen 4071 equare inch inch. 
- yf 8} 1 
— i W . . 
| ows , Veight laid on | «.,, 
Soot W eight _ OM | per square inch . or X 
experi-| “pectmen. of section, [P°n,  —-—-———- Exp, 
ent. : ie ey "| inches. ; x 
Ibs. | tons. lbs tons. 
1 
° 
- 4 
5 
6 
7 } 
8 | 253 
9 “000 5568 | L0O'700 









Results of Experiment X. 
Here the strain per squi inch Pi causing rupture 

100°7 tons, and the corresponding compression (: per unit of 1 
by formula (13) the work uv expended in producing rupture = 37, 


Ex 
Lungley Mills. 










‘ERIMENT XI.—Bar of atee! from the Heaton Steel and Iron Company, 


Murk on bar, 2 







































Before experiment. After experiment 
Height of specimen lin. ‘T4in. 
Area of specimen “4071 square inch 
aint j 
- , Weight laid on 
‘ Weight laid on ag | COM | 
No. of , specimen. per square inch |pression| a 
experi- of section. reggae 
ment. 4 * " inches. | 
| lbs. | tons. Ibs. tons. | 
| 44606 | 19°913 | 10! | 06 =| 
| 52030 | 23-227 | 127806 | 0s | ff 
50102 | | 
5 15 
| 20 
6 | “24 
7 | 7 | 
8 | 92540 | 41-000 | 100°700 288 | 
Results of Experiment XL 





68 Ib., 
his ‘288, 


32,481. 





Here the strain per square inch P; causing rupture is 
100°7 tons, and the corresponding compression /i per anit of lengt 
By formula (13) the work u expended in producing rupture 








Exrerment IX.— Bar of steel from the Barrow Hematite Steel and Iron 
Company. Mark ou bar, H6 +. 
Before experiment After exneviment. 
Tight of specimen . Y "88: 
Ditmeter of speci: ae ses . 1012 
Aree of specimen “A071 syuare inch *B042 yu F 
i Weicht laid on Weight laid on | gy). 
cence Bae tae per square inch pression 
experi | zi of section. im eres sas 
ment. | ee eae ! 
| ibs. | tons. | Ibs. | tons mee) | EAPAX 
L | 87438 | 16-713 | 91951 
2 | 44966 | 20°074 | 110440 
3 | (62166 128124 
4 | 58950 144736 
5 | 162156 
6 4 7 
7 | § 9 | 1976 
8S | S88lsd | 89345 
) | 91840 41°000 | * 








Expertment XI1.—Bar of steel from the Heaton Steel and Iron Company, 

Langley Millis. Mark on bar, 3. 

| Before experiment. 
Hleight of specimen... i 

Dian 


Area of specimen 


After experiment. 
“J6in. 


Tin, «2 +e oe 





r of specimen 





| Weight laid on 


| 
! 
o. of | 











N Ww eight Isid on per square inch Com- --—-—~- 
experi- | tad of section. pression EXP. 1 
ment. | a Sanh’ n 
! Ibs. | tons. Ibs. tons. inches. 

1 44606 

2 52030 

3 } 

! 

5 

6 | 

7 88726 | 29-609 

s 91840 | 41-000 





No cracks. 
Results of Experiment XI. 

Here the strain per square inch P; causing rupture is 225,568Ib. or 
100°7 tons, and the corresponding compression 4 per unit of length is 
77 
aie 


By formula (15) the work vu expended in 


roducing rupture == 23,935. 





Experiment XUL.—Bur of steel From th 


Heaton Steel and Iron Company, 
Langley Mills. Murk on bar, 5. 





experiment, After experiment. 
Height of svecimen .. *‘T84in. 
Diameter of specimen “864in. 





red of specimen “5303 square inch. 











No. of per square inch bs omi- 
experi- of section. pression 
A in 
Inent, - - 
As 
tbs. | tons, , mches. 
1 
» 
4 
5 
6 
rj . 46 | 
| 8 P1od0 | 41-000 v7 No cracks. 


$3 }100°700 





| Results of Experiment X11. 
Here the strain per square inch P; causing rupture is 22 


100°7 tons, and the corresponding compression {; per unit of length is 





247. 
| By formula (13) the work uv expended in producing rupture = 27,857. 


| Experiment XIV. 
Langley Mills. 


Bar of at 


el from the Heaton Steel and Tron Company, 
Mark on 5 : 


bar, 5. 


Before experiment. 





/ After experiment. 
| Theight of s . 
Diameter ¢ 


ee «=F BUN. 





“STin. 





















Arett of speci ue "5944 square inch, 
} cum } EXP. XIV. 
| S ressjoh  »>——— — — 

| of section oo ; “. 

| . jn | ! 

mient. | — -_—_——— , shes 7 

| Ibs. tons. Ibs. on, | y 
1 44606 19°913 “05 
52030 | 2! 07 
“09 





3u-6o9 
41000 2 





7 
0 
Results of Experiment XIV, 

Tere the strain per square inch P; causing rupture is 225,5681b., or 
100°7 tons, and the corresponding compression /; per unit of length is 
9 


100°70 





No cracks. 








By formula (15) the work wv expended in producing rupture = 28,985 
XV.—Bar of steel froin the Heaton Steet 
Hs, Mark ou bar, 6. 


Before « 


“= . 
and Ivor Company, 


After experiment. 























inher n T34in. 
pecimen ie wise «a “903in. 
wei 4071 square inch 5604 axuave ineh. 
| ris Weigt th id i gersmeE aes reg 
Weicht lai elght laid on — wea 
os ~ sie pers e inch y oa | ~ EXPIAV, 
at ‘ of section. |P*ession, | ‘ 
Bein ee 
| Ibs. | tons. | Ibs. tons. | inches. 
2 48 916 “06 
2 57056 
3 I 64811 
5 | 
5 
6 
7 297 
Ss 100°700 





Results of Experiment XV. 

Here the strain per square inch P; causing rupture is 225,568lb., or 

100°7 tons, and the corresponding compression 4; per unit of length is 
“ORR, 


By formula (13) the work u, expended in producing rupture = 32,481 


Summary of Results of the Experiments on Compre ssion. 





No. of 











experi- Manufacturer. | M - | _ Date of 
ment. on mar, | experiment. | 
1 The Barrow Hematite Steel Company.! H 1 June, 1507. 
2 ditto. H2 o 
3 ditto. iis na 
4 (The Barrow Hematite Steel Compauy.. H 1+ January, 1868. 
5 «| ditto. | 2+ 9” 
6 | ditto. H3+ ee 
4 ditto. H4+ . 
8 ditto. HS+ . 
9 ditto. | H6+ | if 
10 | The Heaton Steel Comp: | 1 April, 1869. 
ll | ditto. = ‘so | 
12 | ditto. 3 | ss } 
3 ditto. | 4 | of i 
ditto. 5 | e | 
| 6 ” | 





ditto, 


Greatest weight laid on per 





Value of wv, or 
work ex- | 
pended in | 

crushing the 

bar, by | 
equation 13. 
| No cracks, 


. 


” 


Correspond- 
ing compres- 
. sion per unit 
of length. 


square inch of section. 
Remarks. 


tons. 





100°700 
100°700 
100°700 





















iS 





| No cracks. 





100°700 
100°700 | 


Slight crack. 


100°700 | 

100°700 | No cracks. 
100°700 | ” 
100°700 | ” 





100°700 





| No cracks, 





| 100°700 ” 
| 100°700 * 
| 100°700 | “ 
100°700 j oe 
100°700 ” 





ABSTRACT OF EXPERIMENTS ON HEMATITE STEEL. 


The strength of these bars, owing to their flexibility, is inferior 
tothe strength of the other Bessemer steel bars before experi- 
mented upon. Taking the average of all these latter bars, the 
mean value of C, the unit of working strength is 5°8 tons; 
whereas this constant for the hematite bars is 4'2 tons, showing 
that the former are about one-third stronger than the latter. With 
about one-seventh more weight laid on the bars, their power of 
restitution was measured by about two-thirds of the whole de- 
flection, showing that this load was considerably within that 
requisite to produce rupture. e 
hematite bars, their modulus of elasticity is low. It may be here 
worthy of observation that for bars of the same length the 
modulus of elasticity varies inversely as the coefficient (D1) of the 





deflection for unity of pressure and section—that is, Eo Di 


These bars underwent a great elongation by a tensile strain, 


| and a large compression by a compressive strain; the average 


Owing to the high flexibility of the | 


| compressive strain. 


elongation being, per unit of length, ‘0792, and that of com- 
pression ‘419; whereas these numbers for the other bars before 
experimented upon did not, on an average, exceed ‘06 and ‘355 
respectively, showing the flexibility and superiority of this steel 
in its powers to resist impact. The average tensile resistance of 
the bars is about 35 tons per square inch, whereas the resistance 
for the other Bessemer bars before experimented upon was about 
42 tons, so that the tensile strength of the latter is one and one- 
fifth greater than that of the former. 

The quality of hardness of steel and wrought iron may be 
comparatively measured by the amount of extension unier 4 
given tensile strain, and the amount of compression under a given 

Applying this test to the results of the ex- 
periments on the various steel bars, we find that the hardest bars 
| were the strongest, irrespective of the companies by whom they were 











Ave. 27, 1869. 


manufactured. We find, for example, that the elongation per 
unit of length for eight of the best Bessemer bars did not exceed 
018, and the compression per unit of length did not exceed ‘25, 
These bars had a temper probably exceeding that of spring steel, 
and less than that for tools The hematite bars are of a totally 
different description of steel from that manufactured for springs 
and tools, and this accounts for their comparatively low powers of 
resistance. 

The experiments first made upon the hematite steel are 
anomalous. The first bar experimented upon showed great powers 
of resistance, but the last two gave results inferior to those 
obtained by the last experiments. At the same time, the value 
(D,) for unity of pressure and section in the first experiments is 
somewhat below the general average of the results of all the other | 
experiments, thereby giving a considerable value to the modulus of | 
elasticity. I suspect that the temper of the first bar was high, 
but whether the last two bars had a temper too high or too low, I 
am ata loss to determine. If it is desirable to have full justice 
done to the hematite steel bars as to their powers of resistance, a 
series of bars of the same degree of hardness as the first bar 
mentioned, which gave considerably more than average powers of 
resistance, should be made, in order to compare with the harder 
descriptions of steel as exhibited by other makers, numbers of | 
which have no doubt been melted in the crucible, and selected for 
the purposes of experiment. 





ABSTRACT OF THE EXPERIMENTS ON THE HEATON STEEL. 

This steel being the product of a totally different process of 
manufacture from that of all the other steel bars previously ex- 
perimented upon, and as those bars were derived from the best 
known processes and received from the best of makers, it is a 
matter of great moment to know how it stands in relation to them 
as regards strength and those other properties which are peculiar 
to steel. It is for this object that an abstract separate from the 
Barrow steel manufacture has been drawn up. These bars, in 
their resistance to a transverse strain, show a very decided 
superiority over the steel bars before experimented upon. For 
instance, the mean value of C, the unit of working strength for 
these bars is 7°494 tons, whereas this value for the other bars was | 
only 5°746 tons, showing that these bars are 1°3 times stronger 
than the former bars. The value of u, or the work of deflection 
for unity of section for these bars is 90°970, and for the other 
steel bars before experimented upon it is only 51°696. This value 
of w exhibits the powers of the several bars to resist a force 
analogous to that of impact. It is, therefore, clearly 
shown that this steel must be peculiarly well adapted 
to resist a force of impact, considering that is one- 
and three-quarter times superior in this quality than in 
that of the previous bars. The flexibility of this steel is somewhat 
inferior to that of the former bars; the measure of flexibility Du, 
being for these bars 001845, and for the other bars ‘001361. The 
modulus of elasticity is somewhat low for steel, although at the 
same time it is very little below that for the general average. 
This steel I consider is well adapted to withstand severe trans- 
verse strains, for it combines the two essential qualities of great 
strength and superior powers in its resistance to the force of 
impact. The mean breaking tensile strain per square inch of 
section of this steel is 45°28 tons; whereas this value for the other 
steel bars before experimented upon is 4177 tons. The Heaton 
steel is therefore 1°08 times stronger than the ave result given 
for all the steel produced by other makers. This result, whilst | 
placing the Heaton steel in a highly satisfactory position when 
compared with the mean of the whole of the steel experimented 
upon, places it at the same time below that produced by some 
individual manufacturers. The elongation of these bars was con- 
siderable, and a good deal above the mean for the other bars, 
thereby giving a large value for the work done in breaking the 
bar. ‘These bars show high powers of resistance to a compressive 
strain, all the specimens having undergone the test of 100 tons on 
the square inch without any visible external signs of fracture. 

It would be very difficult to compare the different bars in their 
resistance to compression, for nearly all the specimens underwent a 
strain of above 100 tons on the square inch without exhibiting the 
slightest trace of a crack. As the lever by which the specimens 
were crushed was not competent to produce a greater strain, it 
was impossible to find out the crushing weight ; besides, even then 
supposing it possible to produce the requisite strain, it would be a 
task of extreme difficulty to find out at what precise weight the 
column began to give way. Under these circumstances it can 
only be left to the judgment of the person wishing to select steel 
to resist a compressive force to choose that which he thinks best 
adapted to his purpose, the choice being regulated by the ductility 
of the metal as exhibited by the amount of compression. In 
looking through the experiments, however, one thing is clear, that 
the hardest steels sustained very little compression, whilst the 
softer ones, in the majority of cases, were reduced to almost half 



































their original height. 

From this abstract it will be seen that this steel manufactured 
by Mr. Heaton stands in the most favourable light in comparison 
with steel produced by other manufacturers, and if taken into 
consideration that two-thirds of the iron from which this steel | 
was converted was composed of Northamptonshire pig iron, we | 
imay reasonably look forward to this invention creating a con- 
siderable improvement in the production and cost of steel. 





COMPARISON OF WrovuGnt Iron WITH STEEL. 


Having lately had occasion to experiment on some wrought iron 
bars of the best quality used in the manufacture of armour plates 
by Messrs. J. Brown and Company, I avail myself of the oppor- 
tunity of comparing the results obtained from this iron with those | 
obtained from the steel bars. The wrought iron bars were teste 
in exactly the same manner as the steel ones, and were successively 
subjected to transverse, tensile, and compressive strains; the 
results obtained from which will be found in the following 
abstract, where they are compared in their several strains to the | 
steel bars. 

The average value of C, the unit of working strength for 
wrought iron, is about 2°25 tons, whereas the value of this constant 
taken for fifteen of the bast steel bars is 7°4 tons, so that the 
strength of the latter is three and three-tenths times that of the 
former. The average value, however, of C for the whole of the 
steel bars experimented upon is 5°172, showing that the average 
strength of steel in resisting a transverse strain is more than twice 
that of wrought iron. The mean transverse resistance per square 
inch for the wrought iron bars at the elastic limit is equal to 6 Di, 
or 6 x 2}, or 134 tons, which is somewhat greater than the resis- 
tance usually assigned to wrought iron bars. The average value 
of Di for unity of pressure and section for the wrought iron bars 
is ‘00167, whereas the value of this constant for the steel bars is 
about 0013, showing that wrought iron bars have a much greater 
flexibility than steel bars, and, as a necessary consequence, they 
have a much lower modulus of elasticity. Under a transverse 
strain, the work of defiection up to the limit of elasticity is 
exceedingly low for wrought iron bars; but the work expended in 
elongation up to the point of rupture is greater than the average of 
that determined for the steel bars. This is owing to the extensibility 
of the wrought iron, for whilst the unit of elongation for the average 
of the steel bars is not quite ‘05 that of wrought iron is ‘14, or 
about three times greater. The same observation applies to the 
work of compression. The average compression per unit of length 
1s ‘45, whereas, for the steel bars it is only about ‘3 of an inch. 
The average breaking tensile strain per square inch of section of 
the wrought iron bars is 25} tons, while this average for the steel 
bars is 425 tons; showing that the latter are nearly twice as strong 
as the former. With a strain of 224 tons per square inch, the 
wrought iron bars had not entirely lost their powers of restitution, 
or the power of regaining to some extent their preceding set. 

Although the short columns underwent a large compression, 
under the action of compressive force, yet the pressure correspond- 
ing to the first visible indication of rupture is considerable, 
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being, on an average, about 70 tons per square inch, which is about mates closer to that of iron, we may soon look forward for the 
two-thirds of that of hard steel columns. With comparatively | substitution of this important metal in the place of iron. 

soft material like that of wrought iron, it is difficult to determine aie 

the exact point at which the material in such columns is fractured, APPENDIX I. 


nts, it was considered 








so that the fullest reliance cannot be placed on the results of such In addition to the for g experir 3 ¢ 
experiments. desirable to have a steel beam maie of the usual form, in or to 
I have appended a general summary of all my experiments on ascertain the comparative merits of steel and wrought iron girder 


steel in order that comparisons may be readily made without the For this purpose two beams were ordered to be constructed of that 
inconvenience of referring to the preceding report. It may be quality of steel best suited to insure durability and safety. A much 
stated that the experiments have given good results, and prove harder material—forty tons to the square inch—might have been 
that steel can be produced of double the strength of wrought used; but that was not wanted, for the object sought for was 
iron, and, at the same time, the homogeneity of its structure can | ductility and strength in its powers to resist impact. The follow- 
be depended upon. If the cost of steel be reduced, and approxi- | ing experiments will show the results :- 





GENERAL SUMMARY OF RESULT 
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. 370,000 t 
166,000 30,690,000 
810,000 re 
31,901,000 















Mean ..  - a 0013611 29,663,000 30,118,000 








Tensile Strain. 





Breaking strain per square i of 
Weight laid on inch of section Elong - 
| producing 
; rupture 





Specific 


n ture 
Manufacturer. gravity. 








Messrs. Naylor, Vickers, and Co. .. 
Messrs. 8. Osborn and Co je 
Messrs. C. Sanderson Brother 
Messrs. T. Turton and Sons 
Messrs. J. Brown and Co 
Messrs. C. Cammell and Co. 
Messrs. H. Bessemer and Co 
The Titanic Steel and Iron Cor 
The Hematite Steel and Iron Co. .. 
The Heaton Steel and Iron Co 








Mean 














Weight laid on 


| 
| 
Manufacturer. nll ‘ , ny t 
in lbs - $< _ . ‘ } im cr 5 bee 
} 
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Experiment on «a steel girder from the Barrow Hematite Steel Company. » beams and the amount of deflection when submitted to a transverse 

Length between the aupports, VSRt.; sectional are, 23lin strain, it will be found that they are not only one-third stronger 
a . acetate a than those of the best wrought iron, but they are much superior in 
Weight laid on their powers to resist impact, and, therefore, more secure under 


























flec 
girder. > ny Remarks the influence of a rolling load or severe vibratory action often 
: : inches. repeated. Taking into account the peculiar properties of this 
Ths. tons. material, its superior strength, the saving of one-third in weight, 
—_——' —— ——_—-——— | and other conditions of security, it is (under the conditions of per- 
1 866 0°38 | Weight of slings, &e. fect uniformity of characte rin the manufacture )admirably adapted 
Bt 106 | 1°386 on ° for rolled joists and girders, as also for bridges where high powers 
. ‘ , ode | of strength and elasticity are required to resist the united forces 
3 o340 | 2 386 "108 | | of load and impact. 
4 =586 | 3°386 M7 | APPENDIX II. 
5 9826 4°386 “184 DESCRIPTION OF THE FURNACE AND APPARATUS FOR THE MANU- 
- 12068 201 FACTURE OF STEEL ON THE HEATON SYSTEM.* 
a The Heaton converter is nearly a cylindrical cupola, lined 
. eee sie | with 4in. fire-brick, the shell of boiler plate, and surmounted 
8 16550 | 7'386 “304 | by a plate iron conical cap and narrower cylindrical flue of a 
a 18790 8°386 29 few feet in height. The cupola may be supposed cut in two 
10 9-386 | horizontally at about one diameter and a-half in height, and the 
| bottom part rendered movable and capable of being withdrawn on 
11 10°386 | | | wheels, without disturbance to the supports, Xc., of the remaining 
12 | 26880 | 12-000 "423 | upper portions of the converter. Ready means of temporary 
13 29120 |13°000 “480 | attachment by clamps and cotters are provided to connect the two 
“4 ss600 115-000 545 il | parts, which thus far present a close resemblance to the Calehasse 
m ¥ prs b= | cupola, still in use in Belgium, and described a year or two back 
15 35840 | 16°000 626 | ' inour pagesin one of the articleson the ** Practice of Ironfounding.” 
16 36060 |16-098 “$02 | ) | At one side of the cylindric fixed part of the converter a s rt of 
i7 38080 |17-000 965 | ‘ik hopper, with a loosely-hinged iron-plate cover, is provided, which 
Ae a = | communicates with the cavity within. 
18 39200 |17°500 | 1°430 The lower part, or “‘converting pot,” has a cylindrical cavity 
19 40320 |18°000 | 1°872 | with a flat bottom, and with the sides near the top edge sloping 
20 10544 |18°100 . Broken by tension through the angle inwards to a cone all round. The cavity, up to the level of the 


lower edge of this cone, is prepared to just hold the bulk of crude 
| nitrate of soda required for the volume of liquid iron to be operated 


A wrought iron girder of the same dimensions would break with | °”” nom “ys _ ne 1 ms --eapaer teeny ; the nee — ~ at 
11°8 tons. The comparison, therefore, stands as 18°] : 11°8, being ome Pid it ae onregen by the pasentes = = ows. bas se whist 
in the ratio of 1652. The resistance of this description of steel | we yt pede, 1 athe 7 ae operas om oy Sees woven 
to a transverse strain is, therefore, more than one and a-half times | thi wahsead = oo Ay i ers o a if Qn agen bee: — rere ito 
greater than that of wrought iron. | Ste possess bey the pron = ow fof the peeves scedeelg “rae: 
is a good deal in excess of what is needed, when the conditions 

Experiment on a stecl girder from the Barrow Hematite Steel and Iron Com- | for the most favourable action shall be more completely and more 
pany. Length between supports, 13°9/t.; sectional area, 2-Blin. | scientifically understood. The converting pot is lined with 
—— _________| fire-brick and refractory clay. When the crude nitrate is filled 


iron of the bottom flange, as above. 











Weight laid on in and levelled up to, or a trifle beyond, the narrow part of the 
No. of ‘ - 


















' 
girder. Deflec- | . conical lining, the cast iron perforated plate is simply laid upon 
pos ig dita baer od | temarks. its level surface, and worked round a little until its edges bed 
>. . ~ ) snes. iz . es . . 
ace Ibs tone. | at | firmly into and upon the clay lining. In this state the converting 
Bet b..  Ooe iz — pot is rolled in under the upper part of the converter, clamped up 
1 | 12152 5°425 | i | This weight remained on 120 hours, | to it, and the whole is now ready for work. __ i 5 
2 | 18872 8425 | “33 The charges of crude cast iron is melted with coke in an ordi- 
S | 24198 | 10300) 48 nary cupola ; at present it is tapped out into a crane ladle. This 
99515 sara i <a , wil = — 1 ! 
29512 | 13175 | “524 | This last weight having remained | js swung round by the crane, and the contents are at once emptied 
pg — bd ae ihn By into the opened hopper of the converter. The molten iron falls 
u cS ay y laters x- . ° . 
ure, whick broke “one of the angle | Upon the cold cast iron plate ; its lowermost stratum is for the 
irons; when the experiment was | moment chilled and nearly consolidated by the heat withdrawn by 
} discontinued. contact, and for some minutes thereis no perceptible action. Soon, 








however, the lower stratum recovers its liquidity, and begins to 
penetrate below the now more than red-hot and softened perforated 
cast iron plate, and reaction commences, evidenced by the appearance 
of white and gray vapours at the top of the converter funnel. The 
nitrate has no doubt by this time got much impacted and partly fused 
| atits upper strata, The reaction producing a large accession of heat 


There is great difficulty in testing beams of this description, 
arising from the narrow top and bottom flanges, which, to prevent 
injury from lateral flexure, should be loaded and broken through 
the sides of a rigid frame. In this case the beam was identical in 
every respect with the previous one, and would have carried the . “ 
same weight but for the lateral injuries it received in the early | * [We have already illustrated these in our impression for October 23rd, 
stages of the experiment, Taking, however, the strength of steel | 1868.—Ep. BE.) 
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WE illustrate above a second engine constructed from the designs 
of M. Vaessen by the Société de St. Leonard. This engine is in- 
tended for the ascent of steep inclines, and the traversing of 








sharp curves with a train on what M. Vaessen calls “ the universal 
system,” patented by him, andabout which we may have something 
more to say. The engine we illustrate has been constructed for the 








at the plane of contact of the molten iron and of nitrate, the 
plate melts and disappears. A burst of brilliant yellow flame at 
the top of the converter funnel indicates that the reaction is then at 
its height. This lasts steadily for some few minutes (three to five 
usually, with 12 cwt. or 15 cwt. charges), and then rapidly subsides. 
The conversion is now complete. 


The bottom of the converter, or | 


converting pot, is now detached and rolled avay, aw the con- | 


verter is ready for another bottom and another « harge. 

When we examine the converting pot with: rawn we find its 
surface covered to the depth of an roll or two with a dark ‘*: labby 
slag,” through which brilliant jets of yellow sodium-col.1 red 
flame from escaping gases are constantly spurting. This sla; .uu- 
sists chiefly of the soda of the nitrate, combined wir. silica and 
clayey matters derived from the lining of the converter, and in- 
volving some “shots” of metallic iron or steel, and some little 
silicate of iron, &c. Beneath this is the converted metal, which 
the patentee calls ‘‘crude steel.” It forms a white-hot Loursouflee, 
and tolerably liquid mass, not sufficiently fluid upon the small 
scale of the 12 cwt. converters to readily be run or tapped out of 
the converting pot, but quite readily capable of that with a 
larger converter, and therefore larger mass of material. 

The converter is upset upon the iron-plated floor, some water is 
aspersed to bring the mass to its frangible state at a dull red heat, 
and it is then broken up into lumps of convenient size, to be 
brought, after receiving a little renewal of heat, under the 
** shingling hammers,” and patted into “cakes of crude steel,” as 
denominated by the patentee. It is purely 2 matter of ‘‘metal- 
lurgical taste ” whether these are to be called crude steel or crude 
iron. The material is in reality a form of steely malleable iron, 
or mild malleable steel, whichever we choose to call it. It will 
not harden in water as perfectly as complete steel; it always, 
probably, where the process is rightly conducted, contains 
more combined carbon than usually belongs to wrought iron. It 
is, however, metal of the purest and finest quality, and from 
which, by two different methods of treatment, either very strong, 
but soft, tough, and malleable, wrought iron may be made or 
fine cast steel. 

For the first the “ cakes of crude steel” are piled, heated in a 
common balling furnace, and at once rolled out into “steel iron” 
bars, or plates, or rails, &c. ; and so fine is the material that but 
little difference is produced, except that of increased fibre, by 
cutting up, piling, and balling these bars and rolling a second 
time. 

Then, for the cast steel manufacture, these ‘‘cakes of crude 
steel” are broken or cut up, melted in 60 1b. or 80 lb. crucibles, with 
about 2 lb. or 3 lb. per 100 lb. of spiegeleisen, orits equivalent of 
oxide of manganese, and some charcoal poured out into ingots of 
iron, i.¢., into the usual ingot moulds of iron. These ingots of cast 
steel are then tilted into bars, and are cast steel bars fit for the 
market, or for any use to which excellent steel is suitable. 

There is the whole process through its bifurcate train, up to 
wrought iron as good and stronger than Low Moor or Bowling, on 
the one side, and to cast steel as good as any other process can 
produce on the other. 

It is given by the patentee, and we have no doubt correctly, the 
cost per ton of converting crude pig-iron into “‘ crude steel,” ex- 
clusive of the cost of the pig, but allowing for the waste upon it 
at the ratio of 69 lb. per ton, is £2 4s. per ton, or £2 15s. in crude 
steel cakes ; the cost of making it into “steel iron” bars, from 
the pig iron, is £3 10s. per ton of finished bars, and the cost of 
making into tilted cast steel bars, from the pigiron, is £12 15s. 
per ton. We have seen the invoices of cast steel bars of this 
sort sold from Langley Mills at prices equal to those now current 
at Sheffield for well reputed cast steel made by cementation. 








MARTIN’S PATENT PISTON. 

On the accompanying engraving we illustrate a piston invented 
by Mr. H. Martin, Morfa Copper Mills, Swansea, and used by him 
with much success. The invention consists in the introduction of 
a valve in the body of the piston, which being opened and closed 
ty, the pressure on each side, causes it to act continually against 
the inner surface of the rings, forcing them against the cylinder in 
such a manner as to effectually prevent any escape of steam, air, 
or water from one side of the piston to the other. 

Fig. 1 represents a plan of piston with a top or lugg ring; 
Fig. 2, a vertical section through the line A B, Fig. 1 of the same; 
and Fig. 3 a side elevation of the valve; A is a valve placed in the 
body of the piston, having chambers B (Fig. 2) formed in its in- 
terior; around the walls of these chambers and communicating 
with the interior of the piston, are any convenient number of ports 
or openings C D, these, as the piston is forced up or down alter- 





| nately, communicate with the interior of the piston and the water, 


gas, steam, or whatever the working medium may be, first 


air, 
3, and then passes through either 


enters either of the chambers 


Fic.! 








of the ports C or D, as the piston is being forced up or down into 
the interior E of the piston, and there presses or tightens the rings 
F of the piston against the sides of the cylinder. 





SMART'S WATER TUBE BOILERS. 


Smart’s patent vertical syphon water-tube boiler, as shown in 
the above engravings, is of simple construction, consisting of a 
cylindrical shell with internal cylindrical fire-box, from the crown 
of which the water tubes are suspended, hanging free into the fire. 
Every part of the boiler is easy of access for the purpose of clean- 
ing ; and as no strain is thrown upon any part by expansion or 
contraction, the tubes being fixed at one end only, the boiler is less 
liable than any other kind to get out of order, and a great source 
of expense, in the shape of repairs, is thereby avoided. Into each 
of the water tubes a syphon is inserted, which extends down into 
the water space of the boiler a short distance beyond the ends of the 
tubes. These syphons act as very efficient circulating tubes when 
the boiler is at work, supplying the water tubes constantly with 
water from the water casing, where it has a tendency to keep cooler 
than in the upper part of the boiler ; but by means of the circula- 
tion through the syphons the temperature is very much equalised. 
It is also obvious that the syphons avoid taking scum into the 
water tubes, as it is well known that the lighter portions of the 
impurities in the water float on the surface, whilst the heavier 
parts are thrown to the bottom of the water casing ; the syphons 
avoid both by taking the water midway, thus keeping the water 
tubes cleaner than in any other form of water-tube boiler. When 
the boiler is blown off the action of the syphons is to empty each 
tube entirely of water, and any dirt which may be present in the 
tubes will then be blown out, A further advantage of the syphons 
is that danger from shortness of water is more remote than in any 
other existing kind of boiler, as the water tubes will be supplied 


with water till the level in the water space falls below the ends of 
the tubes. 
It will be readily understood that owing to the exposure of a 








Chemin de Fer Isabelle II. Spain. The cylinders are 18*Llin. 
diameter, and 24°16 stroke. The four driving wheels have a 
diameter of 6ft. 2in. nearly. The leading wheels are 2ft. 114in. diam. 





large heating surface directly to the fire, and toa very perfect 
circulation of the water in thin streams, the boiler is a very rapid 
| steam generator, and consequently the consumption of fuel is 
extremely small. 

.The tubes used under ordinary circumstances in stationary and 
marine boilers are of an external diameter of lin. and _ 
with the exception of the portable boilers, in which smaller tubes 
| are used, 

In Smart’s portable boilers the water space surrounding the fire- 
box is omitted for the sake of lightness, and the hanging tubes are 
simply enclosed in a sheet-iron casing, which carries the fire-grate. 
The central flue is carried down below the grate, and a water space 
of the shape of an inverted cone is constructed around this flue, 
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with short lateral flues for the escape of the smoke. Into this 
water space the ends of the syphon tubes are taken, and the action 
will be precisely as in the stationary boiler already described. The 
blow-off cock is situated at the bottom of the conical water space, 
and into the bottom opening of the flue the exhaust pipe of the 
engine is fitted so as to close the opening, the nozzle of the exhaust 
pipe terminating just above the lateral smoke-flues, and the 
exhaust steam is by this arrangement made to produce a powerful 
blast. In cases where even this central cone adds too much to the 
weight of the boiler it is dispensed with, and the circulation and 
blowing out is provided for by means of a peculiar arrangement of 
two-way cocks, and the boiler is made without any water casing 
at all, 





A company has been formed at Madras for the purpose of run- 
ning traction engines for the carriage of passengers and on 
the Great Southern Trunk Road, between Madras and Suddalore. 





It is called the Madras Traction Engine Company (Limited), with 
a capital of £5000, in shares of £10 each, ‘ 
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ON THE INFLUENCE OF FORM CONSIDERED 
IN RELATION TO THE STRENGTH OF RAIL- 
WAY AXLES AND OTHER PORTIONS OF 
MACHINERY SUBJECTED TO RAPID ALTER- 
NATIONS OF STRAIN. 

By Mr. F. BRAMWELL, M.I.C.E.* 


BEFrorE the days of railways, when not only was there much less 
machinery on which to found observations, but such machinery 
as there was worked under far lighter strains and with far fewer 
alternations of those strains in a given time than the machinery of 
the present day is subjected to, the question of the influence of 
form was not an obstrusive one; and, in fact, so long as the weakest 
part of any piece of machinery, such as a shaft, had the sectional 
area due to the efficient resistance of the strains that could be 
ascertained as coming upon it, little or no attention was paid to 
the manner in which the smallest sectional area was to be as- 
sociated with enlargements formed for the purposes, in the case of 
shafts, of receiving wheels or of acting as collars. As an instance 
of this, few engineers in the pre-railway days would have hesi- 
tated to make a cast iron wrank shaft for a steam engine in the 
manner shown in Fig. 1. They would have taken care to give the 
bearings (or journals as they are called) A A such a diameter as 
was judged to be sufficient, having regard to the area of the 
piston, the pressure and the length of stroke; but they would have 
made the body part B of the shaft and the end C in the eye of 
the crank of a much larger section than that of the bearings A. They 
would probably have made these square, and would without 
hesitation have formed the junctions of the small s A with 
the e parts B and C abruptly with right angles, as drawn 
in full lines, and without any attempt to ease off the change 
in form by a bold curve, as shown by the dotted lines. 
The square shoulder would be left in order to get a good endway 
bearing against the sides of the supporting brass, and few, if any 
engineers, in those days would have imagined that if the bearin 
AA were large enough, the making the shaft at B and C of agreatly 
increased section, and the making the junctions of these sections 
with the sections A by right angles, could in any way be prejudicial 
to the strength of the bearings A A. The opinion was (and on the 
face of it by no means an unreasonable opinion) that if the bearings 
A A were strong enough, the fact of any neighbouring part being 
stronger could not in any way detract from the value of A A. 
onally, however, there were occurrences which might have 
aroused attention, but which it is believed were allowed to pass 
by being accepted as mere workshop accidents, and not thought 
worthy of inquiry by the skilled engineer of the time, and still 
less were they treated as problems to be solved by scientific men 
outside the profession of engineering. 
Fig. 2 illustrates one of these occurrences. It shows a form of 
eccentric rod commonly then in use. In such a rod the ends A A 
were made of long screws to carry nuts to tighten against the lugs 
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of the eccentric band, as shown dotted at B B ; these ends A were 
forged in short lengths, say, from C, and after having been turned 
at the parts A and secon were welded at C to the body of the 
rod, 

It was by no means ‘a common thing, but occasionally it did 
happen, that in the act of making the weld at C the screwed end 
snapped off at D close to the enlarged part without any blow 
whatever having been struck upon the end. It has been said the 
occurrence was not a common one, but it was sufficiently well 
known to experienced smiths to induce a prudent workman to 
hold up by grasping it with his leathern apron the screw A while 
the weld was being made at C, and this precaution was generally 
found sufficient to prevent the fracture. When, however, the 
fracture did occur it was usually attributed to the iron having been 
originally bad or to its having been injured by the great amount of 
local hammering in reducing it from the size of the collar to that 
of the screw, or to its having been burnt, or to some other such 
cause. Enough has probably been said to give an idea of the 
state of engineering practice and knowledge on this subject ‘of 
form” in the pre-railway times. 

The introduction of railways, however, caused machinery to 
live a very fast life, and so subjects an axlein the course of two or 
three years’ work to the reception of alternating strains and shocks 
which it would have required half a century to inflict upon the 
crank shafts of steady-going old-fashioned engines. On the first 
establishment of railways the loads were lighter and the pace was 
slower than they subsequently became, but more than twenty- 
five years ago attention was directed to the fact that railway 
axles which appeared from the dimensions to be amply strong 
were nevertheless frequently broken after one or two years’ work, 
an idents to y gers arose from these breakages, which 
accidents called the serious attention of engineers to the subject of 
the fracture. 

Fig. 3 exhibits in a somewhat exaggerated manner the construc- 
tion of axle then in use on railways, where A A are the bearings 
or journals, B B enlarged parts to receive the wheels, and at 
C C there were left projections against which the backs of the 
wheel bosses abutted. The journals were made with collars D D 
at the outer ends, and the junctions of these collars and of the 
enlarged parts B with the journals were made (as in the case of 
the old form of crank shaft shown in Fig. 1) by right angles. It was 
found that axles thus constructed were liable to fracture at the 
junctions of the journals A A with the B, and also at the termina- 
tions of the en ed parts B up against the shoulders C C, such a 
fracture always exhibiting evidence of a crack of longstanding round 
about the axle, which crack had reduced the section of sound metal 
to but a fraction of three-quarters to half of the original area. 
On one or two occasions the fact of these fractures and the 
consideration of their cause was brought before the Institution of 
Civil a, but in the papers so presented (with the excep- 
tion of Mr. Rankine’s, to be hereafter mentioned), and in the dis- 
cussions which ensued upon the reading of those papers many 
curious causes, including magnetism and electricity, were assigned 
for the fractures; the prevalent opinion, however, appeared to be 
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that the iron was deteriorated by the rapid vibration. In 1843 
Mr. Rankine read a paper before the Institution of Civil Engineers, 
in which he combated the deterioration theory, and attributed the 
fractures to the fact of the fibres of the iron not following the 
outline of the axle, they having been stopped short at the square 
shoulder by the turning down of the journal out of the solid, and 
to the fact that on the axle being subjected to impact the inertia 
of the particles on the outside of the enlarged parts B causes a 
greater strain my the outer part of the journals A. Mr. Ran- 
kine recommended that the axle should be forged to the shape, so 
as to cause the fibre to follow the outline, and further recom- 
mended that the junction between the two different sizes should 
be made by a curve. Mr. Rankine gave instances of the beneficial 
results obtained with certain experimental axles thus constructed. 
This suggestion of Mr. Rankine’s is now, so far as regards the 
curvature, always followed by men of skill. 

As a matter of fact, all makers of railway wheels and axles, and 
all mechanical engineers of experience, now know that in order 
to obtain an enduring axle it should be made, as shown at Fig. 4, 
with bold hollows at the junctions of the journals and of the parts 
on which the wheels fit, and with the least possible projection at 
the back of the wheel boss, and the formation of a curve at the 
point of juncture with even this small projection. 

The ordinary railway wagon or carriage axle has from its 
simplicity been used for an illustration, but it need hardly be said 
that the cranked axles— those important parts of locomotives—were 
found to suffer under similar conditions of abrupt change of form. 

The writer of this paper has the very strongest conviction of the 
ultimately fatal effects of these abrupt changes. He,has known 
instances where, after many years’ work inslow-going engines, large 
shafts have broken through where changes in the area of section 
were abruptly made, although these changes of area were but to a 
very slight extent. The writer is in the habit of introducing into 
his specifications the following clause : ‘‘ Bold hollows are to be 
formed in the angles of all the bearings and against all collars or 
other projections, onall shafts oraxles, and generally throughout the 
engine care is to be taken that every change of dimension is to be 
made gradually.” a 

Even at the present day, except in the case of those intimately 
acquainted with the —— of railway work, it is difficult to get 
the necessity of attending to these rules appreciated. As an 
instance the writer may mention that having directed the swivel 
hook of a large crane to be made with bold hollows, as shown at 
Fig. 5, the workman finished it in what he considered a nice, square, 
workmanlike job, as shown at Fig. 6. The materials were that 
could be desired, but the writer was compelled to reject this hook, 
because he has not the slightest doubt t had it been kept at 
work it would very shortly have broken through at the line z y. 

Having said thus much in relation to what may be called the 
history of the subject, and having brought that history to the 
point where it is admitted by all men of skillin railway work that 

i ity from ident it is not sufficient that the 


to obtain 
weakest part of an axle should be strong enough, but care must be 
taken that no neighbouring part shall be abruptly stronger. The 
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writer will endeavour to show in a plain, familiar, and he might | 
even say workshop manner, some only, it may be, among many of 
the reasons which cause such abrupt enlargements to be attended 
with the disastrous effects which we now know to accompany 
them, and in doing this he will consider four different propositions. 

(1.) That abrupt change of form is detrimental even under a 
quiescent load, (2.) That under impact abrupt changeof form is 
detrimental, even if the object be supposed to be made of impon- 
derable matter. (3.) That, under like conditions, abrupt change is 
still more detrimental when the weight and inertia of the object are 
considered. (4.) That abrupt change is detrimental when the 
object is subjected to a vibratory action. 

As regards the first of these positions, that abrupt change of 
form is detrimentral evenundera quiescent load. Let Fig. 7 repre- 
sent asuspended bar of uniform sectionalareainits body part, and let 
Fig. 8 represent another suspended bar of the same sectional area 
at its lower part as Fig. 7, but having an increased section at its 
upper part, such increase being abruptly made; then if these two 
bars be supposed to be subjected to equal loads, there will be more 
strain at the outside of the smaller part of the bar, Fig 8, sayat A A, 
than there is on any part ef the uniformly small bar, Fig. 7. 

Assume that the bars are composed of a number of equally 
elastic parallel columns, and to get rid of any question of what 
may be called the natural fibre of wrought iron not following the 
outline of bar Fig. 8, let it be supposed that the bars are made of 
cast iron or cast steel. Now if these elastic columns are capable, 
within certain limits, of equal increase of extension with equal in- 
crements of load, it follows that if the unloaded bar, Fig.7, were 
to have a horizontal line drawn across it as at zy, and the bar 
were then to be loaded, the result would be to lower this line to the 
position’ y’, theline still being horizontal. In Fig. 8, however, where 
the wide upper part containsa greater numberof such elastic columns 
than its lower part (or than Fig. 7 contains), then if the hori- 
zontal line were in the unloaded state of the bar drawn at z y (the 
part where the dimensions abruptly change), and if the load were 
afterwards applied 2 y could not be drawn down so great a d's- 
tance as in the case of the bar Fig. 7, because there are more elastic 
columns on the upper part of the bar Fig. 8 to uphold the load 
than there are in the bar Fig. 7, and moreover « y could not be 
drawn down so as to preserve its straightness unless it could be 
assumed that the elastic columns at the sides of the wide upper 
part were equally extended with those in the middle; but it is 
obvious that these outer upper elastic columns not having any 
columns below to pull them, can only be brought down by their 
lateral connection with the neighbouring upper elastic columns, 
but this connection being in itself elastic, the effect can only be to 
draw the outer parts partially down, and thus to cause the lowered 
line « y to assume the curved form of 2 y’, but the strain on the 
elastic columns in the lower part of the bar Fig. 8 may be ascer- 
tained by a reference to their extension. Now it will be seen that 

the outer elastic columns of the lower parts of the bar are more 
extended than the internal ones, or, in other words, are subjected 
to agreater strain. 

An endeavour will be made to explain and establish this 
proposition by the diagrams Figs. 9 and 10 ; in these diagrams the 
cross bar Lb is taken as the equivalent of the lateral connection 
which exists among the elastic columns in the bars, Figs. 7 and 8. 

Let Fig. { represent three spiral springs suspended at equa! dis- 
tances apart, and attached at the bottom to tie bar B hinged in 
the middle, and let CU C be three othersimilar spiral springsattached 
at the their upper ends to the bar B, and at their lower to a 
perfectly r gid bar D carrying the load L. 

Under such an arrangement as this the load would be uniformly 
distributed, and the result would be simply to stretch the springs 
equally and to lower the parts B vad D from their original positions 
indicated by the dottet lines. Now let it be assumed that, as in 
Fig. 10, two other springs A’ A’, each equal to one of the springs A, 
have been placed alongside of them, and have been attached to the 
outer ends of the hinged bar B, and that the load L has been 
applied to the bottom bar D, as before ; the result of such a con- 
struction would be to pull down the hinged bar B, no longer in a 
manner to preserve its horizontality, but to bring it down ina 
bent form, and thereby to cause less of the load to be carried by 
the middle lower spring C than its fair share of one-third, as 
carried by the middle spring of biz. 9, and to throw of necessity 
this deficiency as an extra burden upon the two lower outer 
springs C C, 

The writer trusts he has succeeded in making his meaning clear, 
and in proving his position that even under a quiescent load a 
sudden increase of dimension in a suspended bar carrying such a 
load is a source of weekness ; if the writer has not succeeded in 
making his meaning clear he is at a loss how to illustrate it further 
unless it be by some such proposition a i Assume 100 men 
opposed in line to 100 men in another line, then the conilict is 
equal for all ; and then assume chat one of the contending parties 
is increased to 102 men by placing one man on each flank, the two 
men will clearly exert but little influence upon those who are 
fighting in the centre of the lines, but their presence will be most 
injuriously felt by the two flank men of their opponents, as these 
two men will each have to contend with two adversaries in lieu of 
one. In the same way the internal elastic columns in the lower 
part of the bar, Fig. 3, have only similar fibres to deal with up 
above, but the external fibres of the lower part have not only to 
deal with their own proper continuations above, but have also to 
deal with those above them in the parts projecting at the sides, 

The second proposition comes now to be considered, namely, the 
influence of the abrupt change of form when the force of impact 
has to be resisted by the elasticity of an assumed imponderable 
bar. 

Let D, Fig. 11, be a plain bar of uniform section in its body part, 
but with an enlargement at the top to enable it to be suspended, 
and with one at the bottom to receive a collar 1}, on which the 
falling weight W is supposed to fall through the length AB. The 
comparative bar D’, Fig. 12, is assumed to have in its body part 
four times the sectional area of D, but to terminate at its bottom end 
in a short piece E, having a sectional area equal to D, or a quarter 
that of the upper part of D’. This bar D’ is also provided with a 
weight W failing through AT on to the collar B. Now let the 
spring arrangements of Figs. 13 and 14 be substituted for the bars 
D and D’. 

In the Fig. 13 there is a single spring D suspended from a sup- 
port and carrying a collar B, on which the weight W can strike on 
falling through the distance A LB. 

In Fig. 14 there are four suspended springs D’ D’D’D’, each 
equal to D of Fig. 13. These springs are supposed to be united at 
their lower ends to an absolutely intlexible bar X, below which is 
a short single spring E, similar in area and strength, so far as it 
goes, to either of the springs DD’. This spring E supports the 
collar B to be struck by the weight W on falling through the 
distance A B, equal to the A B of Fig. 13. 

Now, if, as in any of these figures 11 to 14, the weight W be 
suffered to fall through the distance AB, the accumulated work 
residing in it when it reaches B will equal the weight into the 
distance AB, Let this accumulated work be represented by the 
parallelogram, Fig. 15, ABW W. 

This accumulated work it is intended in the case of Fig. 14 to 
transfer to the spring D by the extension of that spring; but as 
the resistance ofiered by the spring will increase directly as the 
extension of it, the efficacy of the spring to receive accumulated 
work may be represented by the triangle Fig. 16, where ab re- 
presents the extension, and the several horizontal lines represent 
the strains due to the different extensions, the strains increasing 
from o to b w, and in order that the aceumulated work represented 
by the parallelogram A B W may be transferred to the spring, its 
extension must be such that the area of the triangle, a bw, 
shall equal that of the parallelogram ABW. The maximum strain 
brought on the spring under these circumstances will clearly 
be no more than that represented by the length of the 
horizontal line 4 w. Now assume that the area of A B W has 
to be transferred to the four springs D’ of Fig. 14, it is clear that 
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only one-fourth of the area will have to be borne by each springs 


the springs will only have one-fourth of the area of that of 
abw. Let Fig. 17 represent such a triangle, then in order that 
its area may be one-fourth, it follows that its sides must each be 
half of those of the triangle a b w, that is, the length of a/, the 
extension will be half of a 6, and the length of 7m; the final strain 
will be half that of 6 w, but if this be true of each of the springs 
D’, the aggregate strain on the four springs must be double that of 
the strain on D. But this double strain has, im the case of Fig. 14, 
to be put on to the four springs D’ by means of the short single 
spring E; therefore this spring, which is equal to D, will be put to 
a strain twice as much as that put upon D. It may be well to 
remark in passing that the fact of the ultimate strains put on in 
arresting the accumulated work being double in the case of Fig. 14 
to those of Fig. 13, although the weight is the same in both cases, 
is by no means inconsistent with the fact that when the springs 
are settled to rest and are supporting W as a quiescent load, the 
sum of the strains of the four springs D’ must exactly equal that 
of the single spring D. It has not been thought necessary to take 
into account the small increase in the fall of the weight W due to 
the lowering of the collars B on the extension of the springs. 
There now comes to be considered the third proposition, that 
change of form produces increased strain under impact, when the 
weight and inertia of the object are taken into account. It is 
quite certain that in practice, where a falling weight is arrested by 
a collar B, the accumulated work of that weight would be partly 
taken up by the elasticity of the bar D or D’, and would be 
partly taken up by the setting of the particles of the bar itself into 
motion, such motion being greatest at the bottom of the bar, and 
diminishing in the higher particles until at the top of the bar it 
would become nothing. Reverting to Figs. 13, 14, 16, 17, let it be 
assumed for the sake of simplicity, and as an illustration only, that 
all the weight of the apparatus resides in the collars B b’, and 
that the collar B of the four spring arrangement. Fig. 14, is four 
times as heavy as the collar B of the single spring arrangement, 
Fig. 13. Further reverting to Fig. 16, the weight W would be 
brought to rest in the time during which it would traverse with a 
decreasing velocity the height a 6, and in Fig. 17 the weight would 
be brought to rest in the height « J, half of that of a 6, and the 
time to bring the weight W to rest in this latter case of Fig. 17 
would be half that required to bring it to rest in Fig. 16. Follow- 
ing this out, if the lines « b, a /, be divided into the same number 
of equal parts, say ten each, then the time to travel over part 1, in 
Fig. 17, must be half that required to travel over part 1in Fig. 16, 
and the length of part 1 in Fig. 17 must be half that of part 1 in 
Fig. 16. But the respective collars B B must have their weights 
putinto motion with these velocities, sothat the weight B’ has tomove 
through half of the space that B has to move through, and has to 
do it in half the time; but to move a weight through half the 
space that another weight is moved through, and in half the time 
occupied by that other weight, requires double the pressure; 
therefore, it would take double the pressure to move B’ that it 
would to move B, even if B and B’ were equal in weight. But B’ 
is four times the weight of B, therefore it will take eight times the 
pressure to move Bb’ that it will take to move B; and in this case 
also eight times the strain has to be put on by the single spring 
E, which thus gets eight times as much strain as the spring D. 

The fourth proposition has now to be considered, namely, that 
abrupt change of form is a cause of weakness when vibratory action 
has to be endured. As already stated, this cause is one that has 
been most recognised by those who have touched upon the ques- 
tion. The writer will not pretend to investigate what the value of 
this source of weakness is, as ho micans suggest themselves to his 
mind for doing so. It may, however, fairly be assumed that the 
times of vibration in the large section part of the bar will be 
different from those in the small, and that at a point where the 
change of shape occurs there must be a discord in the vibrations, 
and that thus the metal in this part must be exposed to strains 
which would not occur were the vibrations on both sides of this 
point synchronous. 

Positions twoand three have been dealt with as though the increased 
strains brought upon the small sections by their neighbourhood to 
the large sections were uniformly distributed over the small 
sections, which have, for simplicity sake, been assumed to be com- 
posed of single springs. But had these small sections been dealt 
with as being in themselves composed of several smaller springs, 
as was cone in considering the cases of Figs. 9 and 10, then it 
would have been found that the outer parts of those small sections 
were doing more than their share of the increased work, and there- 
fore the evils arising from increased section, which have been 
treated of in positions two and three, must be multiplied by the evils 
due to the abrupt change of form considered in position one. The 
kind of fracture shown in end view in Fig. 3, namely, a fracture 
which begins all round about the outside and gradually pene- 
trates, is an abundant practical proof that not only are strains 
arising from impact increased on part of a small section by the 
neighbourhood of larger sections abruptly joining on to the smaller 
ones, but that the increase is borne in an undue proportion (as was 
shown in the case of quiescent weights) by the outer particles of 
the small section at the part where they abruptly join on to the 
larger section. 

So far this paper has dealt with the evil influence of sudden 
change of form when it is to be found in a suspended rod, or in 
other positions where the influences act in the direction of the 
length of the object under consideration. In practice the bolts 
which hold on armour plating are instances to which the foregoing 
considerations are applicable, as such bolts receive in the direction 
of their length the quiescent strain, and also that arising from the 
impact of the armour plating after it has been struck by the shot. 
It may be well to allude to the fact that Major Palliser has over- 
come the difficulty of the fracturing that took place in the ordinary 
bolts immediately at the junction of the screw parts with the 
shank by diminishing the area of the shank so as to be equal to 
that at the bottom of the thread, and has thus given, in his 
armour plate bolts, a practical instance that the strength of parts 
may be added to by reducing that of their larger neighbours. 
Besides the armour plating bolts and other bolts, there are no 
doubt many cases in which quiescent strain and the strain of im- 
pact are exerted in the direction of the length of the object ; but 
there are probably a still larger number of cases in which the 
strains are applied transversely, and among them are the important 
instances of railway axles. It may be well, therefore, to glance 
briefly at the influences exercised by a sudden alteration of form 
when that alteration occurs in an object exposed to transverse 
strain. 

Let Fig. 18 represent an elastic bar A of uniform section, placed 
on supports B B, and subjected to the action of the quiescent load 
L, the result will be simply to deflect it as sketched. In this 
deflection the central parts may be assumed to be extended on the 
under side and compressed on the upper, as represented by the 
converging space abcd. If, now, the depth of the bar be abruptly 
increased in the part that lies between these lines abcd and the 
two ends, as shown in Fig. 19, the result will be to aggravate the 
strains at the parts abcd in a similar way to that which was 
pointed out in respect of a perpendicularly suspended bar under a 
quiescent load. But if the bars have to resist impact, then amore 
serious difference to the disadvantage of the bar with unequal 
sections will be found. It is well known that if one bar be double 
the depth of another, the first bar will, under a secon load, 
deflect only one-eighth part of that which the second would deflect, 
the deflections being inversely as the cubes of the depths, With 
respect, however, to the resistance offered to the flexure of the 
bars under impact, and not under quiescent loads, the writer 
believes it can be shown that if there be two elastic imponderable 


bars alike in all respects except their depth, and if they be exposed 
within their elastic limits to the impact of equal forces, the result 
will be that if the one bar be taken as unity in depth and as 





deflecting unity under the force, the other bar, having a depth of 


and the triangle representing the extension and strain of each of | 





n, will deflect according to the formula sof Z. Applying this 
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formula to the case of a weight Ict fall upon a bar which is double 

the depth of another, the deflection of this bar of double depth 


will only be + 4/ 1, orabout 35 of that which it would have 


been of the single depth; but to produce this ‘35 of deflection, the 
strain on the whole section of the bar of the double depth will be 
2°828 times as great as it would be upon the bar of single depth. 
So that if the bars Figs. 18 and 19 be exposed to the impact of 
similar forces, the bar 18 would deflect. through a space of 2°828 
with a strain of “35 on the central parts, while before the bar 19 
could, so far as the greater part of it (namely, its enlarged ends) is 
concerned, be deflected through a space of 1, there must be put 
upon the middle section of it, equal to 1 only in area, a strain of 
2°828. As in the case of the vertical bars, this extra strain would 
be aggravated by the fact that it would not be uniformly distri- 
buted over the area of 1, but would be borne in a larger proportion 
by the outside particles where they join the increased section. 

It will not be necessary to go into the reconsideration, in respect 
of transverse strains, of the effects of inertia and vibration, which 
have already been touched on when considering direct strains ; 
but it will be sufficient to say that the strains brought upon rail- 
way axles are of avery severe character, and that they are un- 
doubtedly exaggerated by the large difference of dimensions of the 
neighbouring parts, and that nothing but the greatest cireum- 
spection in the designing and manufacture of these parts can 
ensure safety to railway passengers. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ENGINEERING EDUCATION, 

Sir,--It may not perhaps be out of place to discuss shortly in 
your columns the subject of the education of civil engineers, as it 
is of interest and importance to all connected with the profession. 
The present system of pupilage, when apprenticeship alone is 
taken as the sole training of an engineer student, tends only to 
give a knowledge of some of the practical work, without affording 
opportunities of studying the scientific principles on which that 
work is based. Mathematics are not studied enough; a mere 
superficial acquaintance is generally thought sufficient, when a 
thorough good knowledge of elementary mathematics is in all 
cases necessary for the successful carrying out of engineering 
operations of all kinds. Therefore it is essential that a student, 
before commencing the ordinary work of the office, should have 
received careful preliminary training in those sciences, mathe- 
matics especially, which form the groundwork of civil engineering. 
The theoretical work is too much neglected, and the mere drawing 
of plans and other such like employments are, in many cases, 
pursued exclusively instead. Not that practice is of no value to 
the student—it is of the utmost value when connected with scientific 
knowledge—but without the latter there is little or no hope of a 
man’s ever attaining to the highest rank in his profession. It is 
partly from this and partly from other reasons that it appears to be 
advisable that the future regulation of the education of civilengineers 
should be placed under legal control. It would be an advantage to 
individuals, as obliging them to have a proper knowledge of their 
profession, and to the profession and world at large as_ possessing 
men duly qualified to execute works of importance without being 
under the necessity of leaving them to men who neither have ex- 
perience nor scientific attainments to recommend them. There- 
fore let us have this matter placed upon a different basis by 
obtaining an Act of Parliament authorising a committee of engi- 
neering education to be appointed which should have power to 
determine what universities or colleges possess proper courses of 
studies and examinations in civil engineering. 

The Act should also enact that a certain time should be passed 
and a certain degree or diploma taken at some college giving the 
same by every candidate for the title of civil engineer, which 
should hereafter be allowed to be taken only by those who should 
be, according to the provisions of the proposed Act, qualified to do 
so. By this means all persons not so qualified could be prevented 
from using it. 

It should also register the name of each one who had fulfilled the 
conditions imposed by the Act. Every one, therefore, who desired 
to become acivil engineer should not only go through an appointed 
course of theoretical and scientific study at any university or 
college recognised by the committee, but should also serve a term 
of apprenticeship, and should also be obliged to pass an examina- 
tion in the practical work of engineering at the end of his appren- 
ticeship, which examination should be held by examiners appointed 
by the committee to test the efficiency of candidates in practical 
work, surveying, &c. Such a law as this would have the effect of 
bringing men up to a certain standard, at least, of professional 
knowledge. So that every person in future calling himself C.E. 
would be known to have a proper amount of learning in his pro- 
fession, knowing also that he had earned the title. 

Nevertheless, such an Act would not and ought not to prevent 
men using whatever degree or license, such as L.C.E., they might 
have taken before completing the whole courses of study prescribed 
by the proposed Act ; the only title which could not be obtained 
otherwise than by complying with the conditions of it would be 
C.E. Therefore all those not going through the courses of study 
and passing the examinations prescribed by the Act, would, not- 
withstanding their having taken any degree or certificate in engi- 
neering, not have any legal authority for using the title of (.E., or 
of being registered, and might be prohibited from doing so. The 
committee should, of course, have power to determine in what 
subjects and in what parts of such subjects the candidates should 
be examined. 

In short, the Act, after laying down generally that all who in 
future desire to become civil engineers shall pass a certain time 
and take some degree in engineering at any university or college 
recognised by the proposed committee, and shall also pass a certain 
time as pupils in practical work with engineers recognised as such 
under the Act, should leave to the committee the power of deter- 
mining all minute details of the final examination in the practical 
knowledge of candidates. Other provisions, such as allowing all 
persons who have practised civil engineering for a certain number 
of years to be registered and recognised as civil engineers, could of 
course be inserted. 

Thus there would be a proper system of engineering education 
which would give regularity to the profession and be an advantage 
to all concerned. 

It is not necessary here to speak of the importance of engineer- 
ing as a profession, of its rank, or of its vast power to give the 
means of developing the wealth and resources of nations ; such 
power is known and recognised by all men. But it may be appro- 
priate to say something of it as a learned profession. If any pro- 
fession has any pretensions to be called learned it is engineering. 
Standing forth as applying the great laws of nature to the wants 
and conveniences of man, it embraces the whole list of the most 
profound sciences. It gives to man easy modes of travelling, direct 
and swift communication with his fellow man in all quarters of the 
globe, docks and harbours whereby to carry on his merchandise, 
and supplies him with many of the necessaries of life. It has not 
yet professors at Oxford or at Cambridge, but these things are in 
the future. 

There is a Scotch university which has her department of civil 
engineering, some of whose students have stood high in their pro- 
fession, and that university is Glasgow, which boasts of such men 
as Professor Rankine and the professor of natural philosophy, 
who, by their high rank and deep learning, have attracted many 
engineer students to their ancient university. There is one thing 
that university might do instead of granting the certificate in 
engineering sciencenow given. It might take steps to grant a 
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regular degree—for instance, Bachelor in Civ i Ex Engineering—to all 
those who had gone through the prescribed courses of study and 
examinations. CONSERVATOR. 


THE HODGSON “CITADEL” WEDGED-BOLT ORBICULAR 
PADLOCK, 

Srr,—I have just obtained a copy of Mr. Whitaker's specification, 
and hasten to reply in detail to his most extraordinary letter, con- 
tained in your impression of July 23, in order that the public may 
be enlightened as io the real state of the case between us. You 
will allow me to premise that nothing in Mr. Whitaker's letter has 
any reference whatever to my ‘‘ Citadel” lock, or even to my orbi- 
cular padlock, with the trifling exception of the shape of the case; 
the action in my padlock of the orbicular bolt secured by the cross 
bolt is not really any part of the question between Mr. Whitaker 
and myself. Mr. Whitaker makes the following statements and 
insinuations: “‘I am aware that Mr. Hodgson has a patent for 
locks dated August 26, 1865, No. 2198. In the specification of his 
we he describes a lock with a circular bolt to be used in com- 

ination with a ‘blocking bolt; but Mr. Hodgson, by his specifi- 
cation and drawings, does not even appear to contemplate the 
application of such to locks or cases of the kind you illustrate and 
describe in THE ENGINEER of the 2nd inst.” I think the following 
quotation from my specification (at the bottom of } id over) 
and reference to my drawings filed with it, will prove a sufficient 
answer to this assertion: ‘*The key, after arranging the tumblers 
or otherwise, rotates the main bolt [the shape of this bolt is pre- 
viously described as semicircular or other portion of a circle] and 
so causes one of its ends to pass out of the lock-case on one side, 
and, after travelling over, to enter it again on the ot} 
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other side. 
Or, in place of locking the curved main bolt by means of a spring 
bk zking bolt, a bolt shot by the key may be employed.” Surely 
there could be no plainer description of the action of my orbicular 
padlock as shown in your illustration, or a more com} ete refuta- 






tion of Mr. Whitaker's insinuation that the lock is not made in 
accor ahs with my specification, Next, as to th > case. I vefer 
to Fig. 17 of my drawings, and I think the rounded fourm of the 


lock there shown will make it clear to any ur p rejudiced mind that 

it was certainly my intention to make tlock (amongst other 

locks) of this ide ntical 2 ion. I therefore claim to be the inventor 
1 
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of a padlock a circular shape containing a circular bolt acted 
-" on by the key; and, further, of the action of the cross bolt. anc 
plete lock as shown in your illustration. Mr. Whitaker's 
wi ngle is merely as to how much of the circle he will ! l 
enough to perm it - to use or claim. _Mr. Whitaker's next 
assertion is that he has obtained a patent for a padlo k case 
identical with mine: ‘* For many years I have, among other thing 
turned: my attention to the construct of locks and other 
fastenings, and on the 21st December last I applied for provisional 
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or my invention, which, 
identi. that 
invent of Hodyson, Wolver- 
padlock cases have been exhibited at Wolver- 
hampton and elsewhere during the whole period of the provisional 
protection, and by all who have seen them they have been 
approved ” admit that Mr. Whitaker has obtained a patent 
(about which I shall perhaps anon), in which he 
has included a padlock with a case nearly identics al with my orbi- 
cular padlock ; but I deny that he has any claim to the invention 
as to the shape or any patent right init. He has also, curiously 
enough, in 1cluded in his patent a circular bolt so nearly identical in 
shape and action with my orbicular bolt that it would p > even 
an expert to show any difference; moreover, the mere actual 
round shape of the padlock is very old, and has been in use n 

years. 

The third point is as regards the public exhibition of 
Whitaker’s padlock cases 


e obtaineda paten 
es Jor pac dlocks 


protection and have si 
ain ong other things, +a se 
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Mr. 
Now, the only construction I can put 
upon this remark is that it is meant as a covert insinuation that I 


have copied the shape of my padlock from Mr. Whitaker's; in 
answer to which I hereby inform Mr. Whitaker that the shape of 
my padlock, as shown in the illustration, and the construction of 
it, were arranged with the manufacturer of my locks long before 
we either of us knew anything of Mr. Whitaker or his locks. ‘I 
know the circular bolt is not new, but the case is new, and it with 
the bolt as used by me n es the most simple and efficient padlock 











at present in use. Iam sure Mr. Hodgson will acknowledge this, and 
give me the credit of having been the first inventor and introducer 





of the padlock case you have depicted in your paper of the 2nd inst. 
A comparison of the two patents will at once establish the above.” 
My circular bolt and the action of it, 
bolt which shoots into it, are all new, as Mr. 


Whitaker well knows 








and if his padlock, which he correctly describes as consisting of a 
circular bolt and circular case only, is so “‘simple and efficient, 

and has been so much approved by his admiring friends, I can 
only say that I feel all the more confident of the efficiency of my 





orbicular padlock with its circular bolt secured by the cross bolt, 
which, in its turn, is defe vy all the resources of my ‘‘ Citadel 

lock, and of the ap proval 0 of the public. The identical lock from 
which your illustration was *n was shown to Mr. Whitaker at 
this office, and he was told that that was the padlock the manu- 
facturer was making, but he never even whispered a claim to the 
shape of itthen. I think pretty conclusive evidence that this 
claim he has now set up has been an afterthought for some ulterior 
purpose. As for a comparison of the two patents, I a cept Mr. 

Whitaker’s rash challenge, and forward igo a copy of the 
fication of my patent, dated August 26th, 1865, No. 2198, and 
copy of the specification of Mr. Whitaker's patent, dated Decem- 
ber 21st, 1868, No. 3887, and beg to refer you, or as many of your 
readers as feel interested in a squabble as to the shape of a pad- 

lock, to pages 7 and 8 of my specification, and Figs. 17 and 18 of 
my drawings ; and to Mr. W hitaker’ 8 specification passin, and to 
his drawings, Figs. 1, 3, 5, 7, 8, 27, 31, 33, 54, 41, 46, and 48 par- 
ticularly. 

I hope, as I believe, that I have now confuted all the charges 
and insinuations contained in Mr, Whitaker's letter; buc if he still 
thinks he has any claim to the shape of my orbicular padlock, I am 
quite willing to refer the whole question in dispute between us to 
arbitration, and to consen® to pay him a royalty on every padlock 
constructed of such shape should the decision on that point be in 
his favour, on condition that Mr. Whitaker will agree to pay me a 
similar royalty on every lock that he makes with the circular bolt 
which I claim, and which forms the principal part of his patent, in 
the event of the decision on this point being in my favour. In 
conclusion, apologising for taking up so much of your valuable 
space for such a trifling subject, 1 can only repeat that I am the 
“true and first inventor of the ‘ Citadel’” wedged-bolt orbicular 
padlock, which you were so kind as to illustrate in your impression 
of July ‘ond, 1869. E. D. Hopeson. 

The ‘‘ Citadel” Lock Office, 114, Chancery-lane, 
August 17th, 1869, 
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ENGINEERS IN INDIA, 

Srr,—I venture to solicit spacein your columns for the discussion 
of a question of vital importance to all members of the engineering 
profession who are either at present employed or are aspirants for 
employment in India, Mr, Juland Danvers, the Government 
director for Indian railways, in his report for the year 1868—69, to 
the Secretary of State for India in Council, announces that a new 
scheme for railway communication in India is “about to be com- 
menced and to be executed for the most part through the 
instrumentality of and by Government.” From what has 
fallen trom the Duke of Argyle, and from what can be gleaned 
from Mr. Danvers’ report, it may be stated in round numbers that 
for the next thirty years an annual expenditure on new railways 
in India of from three to four millions sterling will be entrusted to 
the Government of that country. Now it must not be forgotten 
that the present duties of that Government in the way of public 
works, exclusive of railways, are extremely onerous. In India 
public roads have yet to be made, It is no exaggeration to say 
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that the | present railways in India are starved from want of road 
communication with the vill: ges and districts. For four months 
in the year (the rainy months) the lines of railways in India are 
merely passenger lines; the ryot, or cultivator, on the first shower 
of rain dismantles his vehic'es, hangs up the now useless wheels in 
his hut, and traflic of every sort entirely ceases, as frequently there 








is not a mile of made road to be found in districts as large as York- 
shire and Lancashire rolled into one—districts, too, which may be 
described as one vast level cotton field. Again, in almost every 


part of India irrigation works are the sole protection to which a 
population of millions can look to against the occurrence and con- 
sequent disaster of prolonged drought. The cries of the victims of 
the Orissa famine have hardly yet died away in India, though 
hitherto the only symptoms of the prosecution of irrigation works 
have been the : al in India of a score or two of civil engineers, 
who since their arrival have, with few exceptions, been kept hang- 
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ing s on the time and awaiting the orders of Colonel **'s iis” or 
Capt: tin “ That,” of the Irrigation Department. I donot iention 
these things as any argument against the Government assuming 





railway works or any other works, but I advance them, and urge 
them most strongly in favour of the most careful consideration in 
this country, and by Parliament, of the whole question of public 
works in India. It is my firm belief, and it isa belief shared by 
many a professional man in India, that a close, searching inquiry by 
a parliamentary committee will prove the best and surest mode of 





| effecting that r adical change in the present Public Works Depart- 


as well as that of the cross S| 
| like a fair judgment, I will adn ince a pas sage in this present r 


speci- | 





ment of India without which no improvement of importance can 
be hoped for. Surely a question which involves the advantageous 
employment of millions of money, and includes the interests and 
the future _— of millions of fellow subjects, is one peculiarly 

calling for reful consideration of imperial Parliament, 
ive been utterly neglected (I need 
» than refer any per-on who questions this assertion to 








the 
Hitherto public outiel in India h: 


not do m ore 








the speeches of Mr. John Bright on Indian affairs passim), and be- 
fore adding to the responsibilities and duties of « department 
already proved incapable, the additional task of constructing some 
thousands of miles of railway, it seems the merest common sense 
that the department sh ould be completely remodelled. But to 





whom should the task of remodelling be aihenie 1% Prob ably a 
committee of the most eminent practic al civil engineers in Great 
Britain would be found the most quali! od hed ps. a draft deed 



























of dis-establishment and re-establi ; but previous to any such 
ing adopted, the mo te information as tot 

of the case would be 1 s his can be best 

y a parliamentary com ered to examin 

se3 On aa. Such a cour . but this con 
sideration should not weigh for az ite against the omateniahlis 
advantage of securing a proper a > enormous Sums 
of money, the ex iture of which is conter "ea nalpndagecteny ing 





d social improvement 





the prosperity so vast ¢ 

hitherto so negiected. If such a committee » Tore than 
attract public attention to the abuses the advance- 
ment of works in India has so long labo good we ould 





be effected. Mr. Danvers 
railway extensions in Ind 
be anythi ing mors _ an a fig 





is commence d. 
e of speech, a very considerabk 





ur 





swee ping cnuang the mode of adminstration is called for. Mor 
» blood ave the main requirements. Almost every in 
loudly f r some course similar to what I have hinted 





erest of the railway companies,who ar: 
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now de pende n t 














on the energy of Gove nt for the extensions on which tl] 

success of their present aes depend ; the interests of those manu- 
facturing firms who have during the last twenty y sent 
£25,000,000 worth of materials from this country to india th 
interests of every pro sion: ul man, not only of those at pres rt 


engaged, and who, if public opinion inthis country be not at once 
attracted to the question, may find themselves after years of honest 
toil in fe ral climate, superseded by boy lieutenants and 
you ithful ca upt s, but of those ] rofe ssional men who are rea ly and 
willing to join in 5s dovelauing the resources and opening the com- 
munications of this sealed country ; the interests, in fact, of all ex 
cept a few heads of departments in India, call most loudly for the 
most eareful consideration and re- organisat ion of the Public Works 
Department. is should be done in this country, and the only 
ve of success lies in it being made a public question. All 
il reports or accounts from India are essent/ally one-sided. 
10 unusual thing for a Government engineer to have in one 
capacity to write a report, and in another capacity to pronounce 
the verdict of Government on his own re port. As one instance of 
how impossible it is under the present system to arrive at any thing 






















port of Mr. Danvers, whois perhaps as fair and i impart tial a public 
officer as can be found in pr office. He argues in favour of trans- 
ferring the cons struction of future railways from companies to the 
direct ney of Government, because the plans and specifications 
under the former system were faulty. Nownota plan would be 
acted upon, not single specifics ation could be adopted without 
i previous sanction and approval of Government 
, who had under the contract the most: ample and absolute 
enteel, et who having had, or being supposed to have had, much 
local experien e, should have been able at once ‘tect the 
alloged blots in the specifications, which arose chieflyfrom the 
sircumstances under which they were applied ; and yet it is 
to these very men that the entire construction of future railw 
is tobe entrusted. It certainly seems as if less consideration 
given to the « xpenditure of some hundred millions or so in India 
than has frequently been given to the doling out of as m: ny hun- 
dreds in England 

August 6th, 
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1869. 
BOILER INSPECTION, 
Srr,—The position and influence of THE ENGINEER is such that 











but if that epoch is to 
I 


I do not like to be in opposition to it, if only in its leading 
articles; still [ should be much obliged if you would allow me 
to draw your attention to an article in the number for August 
Gth, headcd “Inspection of Steam Boilers,” in which you state | 


that ‘* Inspection of boilers alone (or, as I suppose you meant to 
say, inspection only of boilers) will not do; but when once a boiler 
is insured the strongest possible stimulus is held out to the in- 
suring socicty to see that the conditions essential to safety are 
secured.” And, again, you state that boilers must be Sapected 
and insured (the latter word in italics). I would beg most respec 
fully to ask you, Sir (as it would really enlighten “me and many 
others), how a boiler being insured can contribute to its greater 
safety , and why inspection only of boilers will not do ?* Neither 
ice nor inspection can, in the abstract, make boilers safe or 
erous; but after inspection should come a report, and it 
depends entirely upon that report being attended to whether the 
boiler remains in « safe or dangerous condition. Hence arises the 
stion, does what is called insurance or assurance insure the 
attention of the engine-driver and his master to the reports of the 
inspector any more than do such Teports unattended or unalloyed 
with such insurance or assurance? In order that your readers and 
he public may answer for themselves, will you allow one expe- 
rienced as an inspector to inform them ‘of the fact that boilers have 
been and are being insured without being first thoroughly inspected. 
Fact No. 2.—Manufacturers generally would rather have boiler 
insurance than boiler inspection. Fact No. 3.—Boiler assurance 
has not the slightest power to compel a boiler owner to do what 
the report of the inspector says should be done, and oftentimes, in 
my experience, have such reports been treated with the utmost in- 
difference, both by ignorant engine-drivers and lordly masters. 
Allow me to give you a case in point. Not long ago I undertook 
the inspection of some boilers that had previously been insured; I 




















mply because itis the interest of an assurance company ‘not only to 
t properly, but to do all they can to get the inspector’s recommen- 
dations carried out ; whereas companies who only inspect have no further 
interest beyond the receipt of their fees, and care not at all whether their 
acommendations are or are not acted upon.—Ep, E.] 





found them in very bad condition. For anything I know to the 
contrary, they might have been declined by the assurance company 

however, one thing is certain —namely, that “inspection only ” of 
boilers has done what inspection and assurance by a company did 
the boilers 





not do, for, after my examination and report, 

were repaired and put in safe working order. The agents 
of the assurance companies go about telling the public that 
my inspection is worthless because I am not responsible for any- 


thing in the event of an explosion. Now, Sir, what is responsi- 
bility in this matter? It has been said—I believe there is much 
truth in the saying—viz., that three months’ imprisonment with 
hard labour would be a more fitting poanpea to the parties 
answerable for a boiler explosion (whe ther they be called engineers, 
or manufacturers) than would be £300 from an i 
Is it nothing to be responsible for the /ires of your 
by a boiler explosion, and the only 
say that it is the only respon- 





raspect tora, surance 


company ' 
fellow creatures kill vl 
responsibility £.8.d.? I am sorry to s 
sibility that tells with a very many boiler users; and insurance 
companies, instead of checking such a propensity, directly en 
courage the same by holding out the bait of insurance. The first 
engineer of the first boiler assurance company that ever started 
knows very well that the cotton lords generally would not have 
inspect ion pure and simple; and his unc le, who is a greater autho 


is 





rity on this question, disapproves of the assurance of steam 
boilers. 
Will you kindly allow me, further, to answer your question, 


, ** Will Government inspectors possess any peculiar skill in 


| out to 


namely 
finding out dodges, or will any peculiar stimulus be heid 
and find every weak spot in a 
























them to induce them to seek out 
manufacturer's or collicr¥-owner’s boilers?’ I beg to say that if 
CGrovernment appoir t the right s of men, viz., honest and com- 
petent gentlemen, the only ** stim * such will require will be an 
honest desire to do their duty, having due regard to the peculiar 
nature and difficulties atten ling the proper discharge of such an 
important duty. Sir, it will not require any ** qo us-urance” 
to enable them so to act, : nd I are a few men liv who have 
instructed in practical matte ne of the seli-styk ~ fe 
neers of the pre red t boiler assurance compat les, an 1 who will 
quite compet in finding out “ weak spots” (too many weak 
snots, I and in time will px rhaps get down to as mai 
dod 

I can assur uu, Sir, that I, whilst in the employ, for four or 
five years, of vo of these boiler associations, found out too many 
“weak spots;” and, during seven years’ experience as an inspector 

account, I continue to find out toomany weak spots ; and, 


to give you the follow 


in deeming a very importa 


on myown 
as a case in point, I 





should like 


with me 



































am sure you will agree nt case 
indeed, as showing that something else better than boiler insurance 
is required to prevent bad boiler making, and to compe/ the right 
thing to be done Very recently some repairs were being 
done to boilers under my inspection, a new plate was going to be 
put in, and on cxan.ining it I found it had been prepared in a very 
slovenly manner. Please accept a sketch of section of plate, being 
the full size, thus: 
RIVET 
< NE WwW H | 
j \ 
' 
‘ | \ 
Ese — T 
CrLoD | 
HOLES 
<< ——=4 BAPE ——— 
y eeane \ 
PLATE W 
. Mn CMM Li 
¢ ~ FORTS 
\ \ 
On the ae the rivet holes were punched very irregularly, having 
lap in some parts jin. and in others lin. ; but the principal def: ot 





by such large ook hol 
s] coming be: ween 


is in the wasting of the seam p and the 
fact of the larg rest side of hol the p! ates at twe ) 
seams of plate, inasmuch as they were all punched from one side, 
and one end of plate lapped inwards and the other outwards, asin 











the ordinary make of boilers. It requires no great amount of skill 
or ingenuity to sce that in such a case, directly the rivets #// the 
bottom side of holes they form « shoulder on the next pl 

instead of binding the two together, every blow of 1 

tends to force them asunder. I protested against the pl: 

put in at all; but the boiler maker told the master he t 





could make a good job of it, and so the master gave way. ’ 
Why was I overruled? Bex I was not an insurance company's 
inspector? Nothing of the kind. An insurance company’s in- 
spector would never have scen the plate before being put in unles 
he had, like me, been in daily attendance at the works. The true 


1use 
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answer is, the mill was wanted at work, and it would have 
involved extra expeuse; and because I had not porer from Gorern 
ment to prohibit, ‘the mi anufacturer gave way n he should not 
have done. The boiler maker in this case was agreat decal more to 








eurer ; but it often happ: wise, 
who has done a great many repairs 


uppealed to and 





blame than the manufac 
He is a boiler maker, however, 
for the boiler assurance companie<, and when I ; 


ns otuer 











remonstrated with his men on their bad work, they replied it was 
‘the way they did all their work,” and ** was they to alter ; ii their 
| punches and beds for the sake of pleasing me.” This, Sir, is by no 
means a solitary case in my expe vce. I hope, by your per- 
mission, it will have the effect of doing good by its exposure in 





your columns. 

Permit me to add, Sir, that having taken some lit 
the success of your valuable journal ever since the ap pe sarance of 
the first modest and unassuming number, I should be very sorry 
indeed to see it made the “ or gan ” of either insurance c uup inies 
or any other special interest. Therefore, I beg to claim your in- 
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ti 


» interest in 








dulgence by the insertion of this letter, which, I can assure you, 
is not dictated by any ‘‘ malicious motives,” as was very ignorantly, 
rudely, and ungratefully ascribed to me by a self-styled chief 





engineer of one of the boiler assurance companies in a letter to one 
of your lesser contemporaries. JoHN SwIrt, 
Inspector of Steam Boilers, Birmingham. 


30, Hayley-road, Edgbaston, August 17th, 1869, 





SupDEN DEATH OF Mr. JosEPH ParKIN.—We regret to have to 
record the very sudden death of Mr. Joseph I arkin, iron and steel 
merchant, of this town, which took place at the Belle Vue Hotel, 
Malvern, on Sunday morning. Mr. Parkin left Shettield on 
Saturday for the purpose of accompanying an invalid son to 
Malvern, where the latter had been recommended to stay for the 
benefit of his health. They arrived there in the evening, and 
about midnight Mr. Parkin’ was taken suddenly ill. Medical 
assistance was promptly obtained and restoratives were applied. 
These, however, were unavailing, and at half- -past six o'clock on 
Sunday morning Mr. Parkin died in his son’s arms. The deceased 
was well known, and was highly respected by a large circle of 
friends. Taking place under the dulintiqnns it did, the death 
is a peculiarly affecting one. The body, we understand, will be 
brought back to Sheffield to-day.—Shetiield Indevendent, 
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PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
-_ advertisers themselves possess conclusive and satisfactory 
evidence. 





TO CORRESPONDENTS, 


*.* Owing to the pressure of other matter on our space we have to 
ask the forbearance of our advertising friends, and hold over a 
large number of their announcements. 

«’s All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

ONE IN a Fix.—You must give notice to proceed. 

** Hooks anp Eyves.”.—A letter lies at our office for this correspondent. 

R. H. A. (Clarence Mills).— We shall write to you in a day or two. 

Cork-CUTTING Macuines.—Letters lie at our office for this correspondent. 

ALPHA.— There is a work on brassfounding in Weale’s Series which will suit 
you we think. 

Steam Gavoes.—We ave requested by Mr. C. H. Rockner, of Upper Thames- 
street, tocall the attention of *‘H. H.” (Verviers) to Tak ENGINeeR for 
March 26th, p. 224, where will be found a steam gauge stated by Mr. 
Rockner to be free from the defects of other gauges.” 





WARMING AND VENTILATING. 
(Lo the Editor of The Engineer.) 

S1r,—Will any of your subscribers inform me what is the best plan for 
warming and ventilating offices, workshops, and warehouses where new 
premises are being built? AN INQUIRER. 

Leeds, August 20th, 1869. 


PROTECTING SHIPS’ HULLS. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent, Mr. W. Miller Guy, appears not to be aware 
that a mode of sheathing iron vessels with zinc has for some time been 
lying before our Government authorities, viz., that patented by Mr. Daft, 
and which, I have heard, has been tested with very satisfactory results. 
It is fully described in Mr. C. F. T. Young's work on “The Fouling and 
Corrosion of Iron Ships,” to which I would refer your correspondent. 

After perusing the description of the method I refer to, I think Mr. 
Guy will admit that it is, in fact, an anticipation of his own proposal, in 
an improved form. 

Mr. Daft’s method, the zinc nails, being driven into the teak, are not 
destroyed rapidly, as would be the case with zinc rivets in contact with 
the iron, according tou Mr. Guy’s more expensive plan, and which would 


result in the premature bodily departure of the sheathing from the hull | 


of the vessel. 

I believe that the surface of the zinc (unmercurialised) is not found to 
be decomposed more rapidly in sea water than is absolutely necessary in 
order to prevent fouling. W. Lioyp Wise, Assoc. Soc. Engineers. 

Chandos-chambers, Buckingham-street, Adelphi, 

London, W.C., 23rd August, 1869. 


Tus ENGINEER can be had, by order, from any newsagent in town or country, 
«at the various railway stations; or it can, if prererred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yarly (including double number) £0 15s. 9d. 
Yearly (including two double numbers) .. #1 lis. 6d. 

[f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission ubroad, 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under & three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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CROSSING THE CHANNEL, 


Nor the least important paper read at Exeter last week 
was that from the pen of Mr. Bateman, which we repro- 
duce elsewhere ; it was important, we may add, solely 
because Mr. Bateman wrote it. It places before the world 
a well-considered scheme for uniting England with France, 
prepared with much care, and bearing evidence in every 
line of the great practical skill and prescience of its eminent 
author. We have put this paper complete in every 
essential particular before our readers, oe they will not 
be slow to draw their own conclusions as to the possibility 
of carrying into practice the views propounded by Mr. 
Bateman and his fellow labourer M. Révy. We shall not 
pronounce any opinion now. The fact that direct com- 
munication with France excites the warm interest of such 
men as Mr. Hawkshaw and Mr. Bateman is our excuse for 
reverting at all toa subject of which a large section of 
the engineering public is heartily tired, while the 
existence of Mr. Bateman’s paper affords a fortunate 
opportunity for considtring and bringing before the world 
certain points which do not appear to have as yet attracted 
the attention they really deserve. 

There is nothing novel in Mr. Bateman’s proposal to lay 
a tube on the bottom of the Straits of Sone through 
which to run trains. The idea involved is comparatively 
old. In the method of laying the tube, and in the prac- 
tical details of the method of working trains hink it, 
must be found all the originality which the scheme possesses. 
As it exists upon paper it is simply an imagination, differ- 
ing from a hundred other schemes similar in general cha- 
racter simply in the fact that the imaginative powers of 
the designer have been regulated and organised by an 
excellent practical training, and a consummate knowledge of 
engineering truths—or at least of a good many of 
them; and this statement holds true of every scheme 
yet brought forward for either tunnelling or bridging 
the Channel. Imagination plays the largest part in 
the preparation of every design, and dispassionate 
lookers on can only estimate the relative value of the 
designs, gauged in the ratio of their probable practicability, 
by considering how far each does or does not seem con- 
sistent with the teachings of experience and sound theory. 
If Mr. Bateman’s scheme is better than that of other engi- 
neers, it is so simply because he more fully comprehends 
what ought to be done, and what is best left undone; and 
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more fully recognises, and more ably deals with the difti- 
culties to be encountered in the construction of a tube, or 
a tunnel, or a bridge between this country and France 
than any one else. It is absolutely certain that 
before the work of construction had proceeded far, 
important modifications would be ined necessary in 
Mr. Bateman’s or any other plan of tunnelling or 
bridging the Channel. But the amount and kind of 
these modifications will depend altogether on the corre- 
spondence which may exist between the imagination of 
the designer and the operation of certain laws well 
known, and certain circumstances of which very little is 
known. In considering any proposal for a Channel tunnel 
or bridge, the general public must never for a moment 
forget that the entire dies of the scheme will absolutely 
depend on the experience and mental power of the designer. 
The work is one which, if ever onto out, will require an 
enormous display, not only of technical ability, but of 
sound common sense and great energy on the part of the 
engineer-in-chief; and we may here state our positive con- 
viction that no one but a perfectly trained engineer has the 
least chance of producing a practicable scheme, or is entitled 
to entertain the smallest hope that he will be entrusted 
with the actual execution of suchawork. It is a pretty thing 
to write about, this crossing the Channel without boats, no 
‘doubt; but for amateurs, and even for engineers lacking 
vast practical experience, it is simply waste of time to go 
on inventing and publishing schemes which are certain to 
| be found wanting in all that experience and sound pro- 
fessional knowledge alone can give. Mr. Bateman’s scheme 
is entitled to great consideration, simply because it is Mr. 
Bateman’s; Mr. Hawkshaw’s scheme simply because it is 
Mr. Hawkshaw’s, and the schemes of less eminent men to 
less consideration, or no consideration at all, just as they 
| are less eminent, or less trained, or less sensible than Mr. 
Hawkshaw or Mr. Bateman. It does not follow that 
the schemes of either of the eminent engineers we 
| have mentioned are either practicable or likely to 
| be carried out. The practical difficulties involved 
| may be so great that the experience and skill of a 
Hawkshaw or a Bateman may be as powerless to overcome 
them as those of a Jones or a Robinson yet unknown to 
fame outside his own fireside circle. After all, experiment 
can alone solve this question, and it is useless to waste 
much time in trying to settle the point ; but there are one 
or tvo questions which have nothing to do with the mere 





| construction of a Channel tunnel which have not received 


as yet any proper consideration whatever. We alluded to 
those in the opening paragraphs of this article ; let us see 
what they are. 

Every one seems bent on having direct communication 
with France. It is worth, we are told, spending ten or 
even twenty millionsto obtain. In other words, £350,000 
to £700,000 per annum in interest on the capital expended 
alone. Now, is this true? Is not the proposition a little 
far fetched ? Is it really possible that the difficulty of cross- 
ing a poor twenty-two miles or so of water is so great that to 
get rid of it two nations should be content to pay between 
them £350,000 to £700,000 per annum ? Is it possible that 
for an outlay less than this some better mode of getting 
across the Channel cannot be devised than that which 
exists now ! 

It will, of course, be urged that the cost to the nation will 
be nothing like the sums we have named, because the traffic 
will pay good interest on the cost of constructing the 
tunnel. Is this true? We think it is not, and so did the 
commission appointed by the Emperor Napoleon to investi- 
gate the question. The fact is that at the mage moment 
the whole traffic between this country and the Continent 
which the tunnel is likely to absorb is carried by the South- 
Eastern and the London, Chatham, and Dover Railways. 
This traffic, aided by a great deal of other traffic as well, 
has proved insufficient to keep one company from bank- 
ruptcy, while the other is—well, we will say nothing about 
| the other. Is it really likely that the substitution of a run of 
| forty minutes through a tunnel for a run of eighty or ninety 
minutes in a steamer will attract so many additional pas- 
sengers that a further outlay of ten millions on the substi- 
tution will be found remunerative? We are certain it will 
not. A competition will still exist between boats and 
the tunnel for cheap fares, and in the competition the 
boats must win. The prospect of running for twenty 
miles through a tunnel is not so tempting that it will 
induce thousands to cross over to France or to Eng- 
land who never crossed before, or even induce 
every one who does cross to give up the sea voyage. Can 
passengers be carried to and from France at the same rates 
they are now carried by boat? And if they are, can the 
tunnel possibly accommodate the multitude of trains which 
must be run to make it pay? Is it not more likely that 

assenger trains in the tunnel will be few and far between, 
and the rate of fare so high that all but the wealthy will 
be driven to the old-fashioned boat? We think so. And, 
finally, if the proposers of the Channel tunnel think that 
they will make it pay by the carriage uf goods, will they 
kindly say what the goods are likely to consist of, and whe- 
ther they can be carried by rail at a rate which will 
effectually beat all competition from sea-borne cargoes ? 

If a tunnel is ever to be made it must be the work of 
the two nations; and there is no reason whatever for 
concluding that it will prove a profitable investment in the 
ordinarily commercial sense of the term. If a railway 
could be constructed between England and France at the 
rate of £18,000 a mile or so, the case would be different, but 
at this moment the only true solution of the difficulty 
which we acknowledge exists, lies in putting on proper 
steamships—“ ferries,” if our readers will—and —— a 
couple of harbours on the French and English coast for 
their accommodation ; and we have no doubt that both 
English and French capitalists will prove themselves to be 
of our opinion the moment their sentiments are tested by 
an appeal to their pockets, 

MR. LYNALL THOMAS ON THE CONSTRUCTION 
ARTILLERY. 

A CAREFUL student of the recent history of heavy guns 
can hardly fail to remark that within the last two years 
no important innovations in their construction have been 
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introduced. Mr. Fraser appears to have solved much 
further back the great problem which so long vexed the souls 
of artillerists, as completely as it can be solved with existing 
materials of construction. His guns are cheaper than any 
other guns even approaching them in power; and as regards 
endurance, it has been demonstrated over and over again 
by direct experiment, that no weapons at once so reliable 
and so terrible have ever been manufactured either for 
mere experiment or for actual warfare. England pos- 
sesses the best heavy guns in the world, and of this fact 
she may be, and as a nation is, proud; but those who have 
much would have more, and English artillerists still wish 
for guns which, possessing the same powers of penetrating 
or smashing structures, whether ships’ sides or armoured 
forts, will po possess qualities of greater endurance than 
any gun yet made is likely to exhibit. We are not con- 
tent with guns which will fire three hundred charges of 
70 1b. of the strongest powder in the world, with shot or 
shell of proportionate weight. We want guns which will 
do this and a good deal more; we want guns which will fire 
at least a thousand such charges, and such guns in large 
numbers we do not possess. Government artillerists cannot 
stand still, yet they areina cleft stick. To improve on Mr. 
Fraser is apparently impossible, for the simple reason that 
Mr. Fraser has, in a sense, got all out of iron and steel that 
they can give. So artillerists, abandoning the improve- 
ment of the gun, have turned their attention to the powder 
which burned inside it, and we already hear rumours of 
the commencement of an elaborate and exhaustive inquiry 
into the composition and form which powder intended fo 
heavy guns should possess. As we cannot strengthen our 
guns, it is proposed that our powder should be made 
weaker; and it is by no means impossible that as many 
millions may be spent on the new investigation as were 
wasted on the breech-loading scheme introduced by Sir 
William Armstrong. Such a result would be in every way 
deplorable, and it is worth while to call attention to some 
of the facts of the case, powder v. guns; to examine what 
has already been done; and to suggest certain points, due 
attention to which may save public money by directing 
experiment into proper channels. 

On all points connected with the strength of gunpowder 

and its action on a gun, the opinions of no artillerist are en- 
titled to very much more consideration than are those of Mr. 
Lynall Thomas. No private gentleman we believe has spent 
so much money or so much time in experimenting on the 
phenomena ensuing on the combustion of large and small 
charges of powder, and we, therefore, welcome the publi- 
cation of a pamphlet which contains all the results of his 
experience embodied in an expression of opinions based on 
these results. Mr. Thomas claims to have been the first to 
demonstrate the great truth that as the quantity of powder 
burned in any gun increases, the strain on the gun aug- 
ments in an enormously greater proportion than the weight 
of the powder charge; and from this he deduces certain 
rules for the construction of guns which, curiously enough, 
although ignored by artillerists in theory, apparently regu- 
late the best practice of the day. Indeed, readers of Mr. 
Thomas’ works can scarcely fail to recognise the remark- 
able correspondence which exists between the laws of con- 
struction he haslaid downand the proportions of the strongest 
existing guns adopted in practice. In order to render Mr, 
Thomas’ views clear, it will be necessary to go back a little 
way in the history of artillery, and cite a treatise on rifled 
ordnance published by Mr. Thomas about six years ago. 
This work contains the reprint of a very able and original 
paper “ On the Nature of the Action of Fired Gunpowder,” 
read before the Royal Society, in December, 1868, and in it 
Mr. Thomas lays down the important law that the action 
of a charge in a cannon may be considered of a compound 
character; consisting, firstly, of an impulse which causes the 
ball to begin to move with a finite velocity; and, secondly, 
of the pressure of the fluid generated from the powder. 
This pressure will be continually augmented by the 
generation of fresh elastic fluid as the more perfect com- 
bustion of the powder takes place, until the whole is com- 
aletely consumed up to a certain quantity peculiar to the 
los of the gun and the quality of the powder used. The 
whole of the charge may be ignited before the shot is 
moved, although perfect combustion may not take place. 

“The essential point to be considered in the construction 
of a gun is the general effect produced on the gun by 
different charges of powder.” Mr. Thomas opens his last 
contribution to the science of artillery with these words, 
and no one will dispute their truth. He then goes on to 
show that the accepted theory of the action of powder in 
guns is contrary to the views he expressed in 1858, and 
continually compares the action of fired gunpowder to that 
of a pressure of an elastic fluid within the bore, totally 
neglecting the percussive action which takes place at the 
moment of first ignition, which is really the element of 
destruction as far as the gun is concerned. It follows, as a 
natural consequence, that the strain produced on a gun by 
the combustion of any given weight of powder is regarded 
as simply increasing in the direct ratio of the weight of the 
charge ; and numerous attempts have been made to estimate 
the force, or, more properly speaking, the pressure exerted 
within the bore of a gun when a charge was fired. It was 
assumed that the pressure was identical in a little swivel 
firing half a pound of powder, and a 68 ewt. gun firing ten 
or twelve pounds, a proper allowance of course being made 
for the difference in the surface acted on by the gases re- 
sulting from the combustion of the powder, and thanks 
to this theory, all guns were increased in thickness, not in 
proportion to the weight of the charge, but in relation to 
the calibre. Thus, the old service 9 1b. gun, with a bore of 
4°2in. was as nearly as ible half the size in every way 
except length of the old 68 lb. Sin. gun ; and the thickness 
of metal in the walls of the 68 Ib. gun, measured at a point 
just in advance of the shot, is as nearly as possible double 
that of the walls of the 9b. gun. In the former the 
bore is 8°] 2in. in diameter, and the metal about 10in. thick; 
in the latter the bore is 4°2in., and the metal about 5in. 
No one ap to see anything wrong in this, although 
practice proved that it was wrong, because the charges of 
powder by no means increased in the ratio of the calibres, 
and the proof charges of the big guns were very much 
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smaller in proportion than those of the small cannon. Mr. 
Lynall Thomas showed by an exhaustive series of experi- 
ment, that the thickness should augment in a very rapid 
ratio as compared with the bore, and in modern guns we 
find that although his rules, and the experiments from 
which they were deduced, have been passed over with the 
silence of neglect, the first have been practically adopted, 
the thickness of the walls of the modern 9in. gun being 
not less than 15°35in. instead of being about 11°7. It must 
not be supposed that Mr. Thomas overlooks the fact that 
increasing the thickness of a gun does not in one sense 
add to its strength beyond a certain limit. But he holds, 
and very properly, that mass of metal is absolutely neces- 
sary in big guns, not to withstand the mere pressure of the 
gases, but to take up the percussive shock caused by the 
initial action of the fired charge just for the same reason 
that weight—mere dead weight—is required in the anvil 
block of a steam hammer. 

In further elucidation of these views, we cannot do 
better than let Mr. Thomas speak for himself. “In the 
first place (he writes) it must be observed that whilst the 
shot is traversing the initial space the rest of the charge 
is undergoing complete conversion into gas ; and when such 
conversion has taken place, the gas rushes forth in the 
direction of the axis of the bore. A considerable portion 
of this gas is driven into or, more properly, condensed in 
that space that has been just vacated by the shot ; and at 
this important instant the gun is called upon to sustain the 
greatest possible strain that is exerted upon it. If the gun 
be of sufficient strength and thickness to endure the dis- 
ruptive power of the charge, the chief effect of the intense 
pressure will be directed towards the removal of the shot. 
From the above explanation it will be seen that, in order 
to be able to caleulate the different degrees of tension for 
different guns, we must first endeavour to investigate the 
mathematical relation subsisting between the initial velo- 
city, the weight of the shot and of the charge, and the 
diameter of the bore. As soon as we have determined in 
what manner the velocity depends upon these known quan- 
tities, we shall be able to express in terms of them the 
volumes into which the gas is condensed ; and then it will 
be seen that the relative strains exerted upon different 
pieces can by an easy process of mathematical reasoning be 
expressed as algebraical fractions of certain known quan- 
tities.” 

Mr. Thomas then goes on to quote the results of several 
experiments more particularly referred to in his paper 
read in 1858. From these he deduces the four following 
laws :— 

(1). When shot of the same weight and size were subjected to the 
action of different quantities of powder, fired in chambers of the 
same diameter, the initial velocities communicated to them were 
directly as the square roots of the weights of the charges employed. 
(2). When shot of different weights were placed upon the same 
chamber, filled with the same quantity of powder, the initial velo- 
cities were inversely as the square roots of the weights of the shot. 
(3). When shot of different weights were subjected to the action of 
different charges of powder, fired in chambers of different depth, 
but of the same diameter, the initial velocities were directly as the 
square root of the weight of the powder, and inversely as the 
square root of the weight of the shot. (4). When the diameter of 
the chamber was increased, the initial velocity was increased (with 
proportional charges) in the ratio of the square root of the diameter. 

The last of the foregoing is the most important of all, 
and we believe we only give credit where it is due 
when we state that it originated solely with Mr. Thomas. 
The general deductions from the laws we have quoted he 
formularises thus :— 


“The initial velocity is given by ve 


WwW , 
=» , and the corroding effect of the 


the tension or the 


effect by 


LL’ 
by Jf ry 

The charges being supposed to be fired under the same conditions 
in each gun.” 

In these formule W is the weight of the shot, W’ the 
weight of powder, d the diameter of the bore, L the length 
of shot, and L’ the length of cartridge. 

The practical effect of the discovery of the great increase 
in the force of powder, due to the augmentation in the quan- 
tity firedat onetime, was sufficiently remarkable. In thedays 
of the 68 Ib. smooth bore the charge of the 9 1b. gun was 
31b. of powder, which did not greatly tax the gun, 
while the charge of the G8 Ib. was 161b. only, which taxed 
it severely. Yet, ifthe charges had been augmented in the 
proper ratio to the calibre, the 68 lb.gunshould have burned 
24 Ib. of powder; but this it could not do, because it had not 
inetal enough in it. Artillerists did not assign any reason, 
however, why it could not fire 241b, charges with safety, ex- 
cept the absurd theory that as the size of a casting increased 
its absolute strength diminished. Mr. Thomas, as we have 
seen, proved that the true cause of the apparent weakness 
of the big gun lay, not in the metal, but in the fact that 
the big charge exerted a much greater strain on the gun, 
pound for pound, than the small charge. The true remedy 
lay in increasing the thickness of the gun not in the ratio 
of the augmented calibre, but in that of the force of the 
powder; and at a very heavy cost to himself Mr. Thomas 
produced and tried asteel 7in. gun, which fireda larger charge 
(241b.) than had ever before been attempted in a gun of 
this bore. This gun burst because of a flaw, but not till it 
had proved how great a stride could be made in the con- 
struction of artillery by attention to proper principles, 

{t is obvious from what we have said, that we hold that 
the strain exerted on the interior of a gun augments in a 
very rapid ratio with each increase in the weight of powder 
fired. That Mr. Thomas practically put this theory for- 
ward years ago, no one can dispute, yet we find Sir W. Arm- 
strongspeaking of the theoryas anew discovery in his opening 
address delivered the other day at Newcastle, without the 
slightest allusion to Mr. Thomas’ labours ; which is, to 
say the least, scarcely fair to the last named gentleman. 
This is a matter, however, which concerns only Mr. Thomas 
and Sir William Armstrong. The carrying out of a costly 
series of experiments on the strength of powder, and the 


bursting 


pressure 


influence exerted by quantity on strain, is a very different, 


matter. It is possible that Mr. Thomas has very 


nearly, if not quite, done all in this direction that need be 








done ; and it will not be a little vexatious if, at the end of 
five or six years, and after the expenditure of enormous 
sumsof money, we find ourselves just in the position in which 
Mr. Thomas has placed us now. That the best modern 
guns are unwittingly constructed in accordance with his 
theory, and are successful because they are so con- 


structed, he maintains by very weighty arguments. 
Other claimants to the honour of My. Thomas’ dis- 


covery will possibly start up the moment its value 
is proved, but with this the nation has really very 
little to do; truth will, no doubt, prevail, and the honour 
will rest in the end with the right man. What the nation 
has to consider is, first, not whether Mr. Thomas’ views 
are original with him or not, but whether they are true; 
secondly, whether the proposed inquiry into the action of 
gunpowder will confirm or upset Mr. Thomas’ theories ; 
and, thirdly, whether it is worth while to expend a very 
large sum of money in settling the latter question. It 
would be as well, we think, that before any considerable 
expenditure is incurred, Mr. Thomas’ theory should un- 
dergo a quiet and dispassionate examination at the hands 
of competent men, with aview to determine how far it is 
consistent, not only with reason, but with very well-known 
facts in gunnery. 


PARIS A SEAPORT. 

Wirn the sea at Gravesend, and a river that bears to its 
docks the merchandise of the world, London may be almost 
truly called London-sur-mer. Failing a river, the means 
of establishing water communication between the sea and 
an inland town isa canal, Keeping in view the rivalry 
that sways the feelings of nations situated v/s @ vis on the 
shores of the same sea, it is not surprising that the idea of 
making Paris resemble our metropolis in its marine fea- 
turesshould haveentered the headsof ourneighbours. Of the 
forty million tons of merchandise that annually enter and 
leave the portsof La Manche, hardly a tenth part is absorbed 
by those on the opposite side. Some years ago the ques- 
tion was agitated whether a more equal partition might not 
be effected, and whether it was not possible for Paris to 
divide at least with London that commercial supremacy 
which long since made England the queen of the seas. 
From her geographical position, her political influence, and 
her relations with other states, there is little doubt that, 
could Paris be made a seaport, she would soon become the 
great continental emporium. At first the idea appeared 
crude and intangible, but subsequent reflect 
sideration have reduced the obstacles that once seemed in- 
superable to comparative insignificance. The dangers of the 
Channelat certain seasonsof the yearare but too well known to 
those “ who go down to the sea in ships,’ and the difficulty 
of entering the Thames has in times past rendered the unload- 
ing of a large vessel a tedious and precarious operation, in- 
volving the use of small boats and barges. Instead of all 
this risk and uncertainty, suppose, say our French friends, 
that ships found in Dieppe a port easy of 8, com- 
modious, secure, which formed the entrance to a canal 
leading in a few hours direct to Paris, would they not 
avail themselves of it and abandon the ancient and 
dangerous route? We will not take upon ourselves to 
answer the question, but the project is certainly worthy of 
consideration and attention, notwithstanding that the idea 
is as old as Henry 1V. In round numbers, the distance 
from Paris to Dieppe is a hundred miles, and the problem 
to solve is the construction of a canal that shell bring the 
waters of the Channel to the plains of St. Ouen. 

Many of our readers will probably be surprised that the 
apparently more simple plan of canalising the Seine is not 
regarded as the means to the end. But although at first 
sight this seems the readiest course, it is beset with many 
difficulties, some of which are of a nature sufficiently grave 
to imperil the permanent success of the scheme in both 
an engineering and commercial point of view. The distance 
traversed by the Seine from Paris to the sea is over 220 miles. 
Its course is winding, crooked, and even tortuous, and in 
many places its channel is so narrow as not to allow of one 
vessel passing another. The number of “elbows” that 
would have to be obliterated before the channel would be 
fit for traffic would be equivalent to excavating a canal de 
novo, equal in length to a fifth of the whole river, or about 
fifty miles. A more serious evil still would be incurred in 
the utilisation of the Seine for the purpose under notice. 
This would consist in the great number of locks that would 
be required. Their occurrence would be so frequent, would 
cause so much delay to the traffic, and be attended with so 
much additional aud constant expense, that they are fatal 
to the enterprise. Another grave obstacle to the Seine 
project is to be found in the fact that the level of its waters 

varies so much that at particular seasons of the year there 
would not be sufficient depth to allow of the passage of 
vessels drawing the same amount of water as the large 
Transatlantic ships. It has been proposed to overcome this 
difficulty by sinking a series of artesian wells along the 
bank, so as to ensure a constant supply—a remedy almost 
as bad as the evil itself. Another ingenious idea emauating 
from the advocates for the utilisation of the Seine was to 
establish on the watershed separating the valley of that 
river from those of Arques and Béles_ stationary 
engines, to tug the vessels up and down. This could 
scarcely be termed facilitating water communication 
between the two desired points. The scheme proposed 
by M. Le Breton is the construction of a canal about a 
hundred miles in length in a single reach, without any lock 
or other impediments, so that its waters, fed by the sea, 
shall be at a constant level. This is viewing the subject 
in a light worthy of itself, and commensurate with the im- 
portance of the project. After a careful survey of the 
ground lying between Paris and the coast in the direction 
of the valley of the Seine, and due consideration of the 
commercial features of the scheme, M. Le Breton deter- 
mined upon selecting Dieppe as the embouchement of the 
canal. Starting from that locality, the line of route enters 
the valleys of the Arques and the Béhune, and emerges 
thence through a deep cutting at Gallefontaine. Leaving 
the last-named place, the line passes through the valleys 
of the Thérain, Oise, and TIsieux, touches at Luzarches, 
cuts through the high ground situated between the valley 
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of the Isieux and that of the Seine, and finally debouches 
:t Paris in the plains of St. Quen. Many and heavy are 
the engineering works to be executed along this route, but 
that near Gaillefontaine is the only one which in these days 
of gigantic enterprises calls for any especial notice. So 
far as the course of the proposed canal is concerned, it is 
scarcely necessary to mention that the straightest line has 
been selected consistent with the other equally important 
desideratum, namely, a minimum of excavation. To 
enable the canal to pass the summit level at Gaillefon- 
taine, it will be indispensable to cut a tunnel for a dis- 
tance of nearly fourteen miles, with a depth of earth above 
it, of 600ft. Beyond these dimensions there is nothing to 
startle the advocates of the scheme. The ground is not of 
that adamantine hardness which has so long retarded the 
completion of the tunnel at Mont Cenis, nor of that trea- 
cherous yielding character which has given so much trouble 
at the Isthmus of Suez. As a rule, the rock is of a creta- 
ceous description, which is readily attacked by the tool, and, 
at the same time, possesses sufficient powers of solidity and 
resistance to dispense with the assistance of retaining and 
side walls. There are certain places, certain “ soft spots,’ 
where the latter would be required; but, generally speak- 
ing, it is not expected the tunnel would need much lining. 

from the fact that all the materials necessary for the 
construction of the walls are to be found en route, labour 
wold be the principal item in their cost. Sand, stone, 
and hydraulic limestone exist in abundance, and it is 
thought that a large traffic might be developed by the 
opening up of some valuable quarries as yet untouched, At 
water-level the width of the canal is to be 260ft.,and itsdepth 
is never to be less than 33ft., a depth that will allow of the 
passage of the largest vessel. Not the least considerable 
part of the enterprise would consist in altering and improving 
the present port of Dieppe, so as to render it available for 
an entrance to the canal, An immense amount of dredging 
will have tobe accomplished before the proper depth of water 
will be obtained, inaddition tothe works that will be required 
for detaining the water at low tide. It is rather premature at 
this incipient stage of the proceedings to fix upon the exact 
site of the future port of Paris, but it is proposed to select 
a piece of ground situated near the Great Northern Rail- 
way and the avenues of St. Ouen and St. Denis, Dividing 
this port into twenty-four basins would endow it with a 
capacity equal to the mooring of three thousand vessels, 
The least promising feature in the project is the fact that 
the water level would be more than 80ft. below the average 
ground level of the city. This inconvenience would be got 
over by the assistance of two stages of streets, so to call 
them, with corresponding ramps. ‘The space beneath could 
be utilised for magazines and stores. Such is the outline 
of a scheme which would at any rate give to Paris a greater 
degree of commercial importance than she at present pos- 
That she would in consequence rival London, 
Liverpool, and our other great ports, and interfere in any 
remarkable degree with their position and prospects as old 
established trading centres, we do not believe. It is 
one thing to organise a system of traftic from one’s 
own resources, and another to establish it from those of 
one’s neighbours, 
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a THE TWENTY-FIVE TON GUN AT SEA. 

Tue twenty-five ton guns of the turret ship Monarch were trie] 
at sea off Portsmouth during the last ten days. As it has been 
stated that the results were unsatisfactory, it is well to put the 
facts before our readers. On the whole, the carriages and slides 
showed no signs of weakness under the severe test of firing at 
16 deg. elevation, the battery charges—intended to be used only 
for fighting at close quarters with the guns nearly horizontal. The 
depression of 7 deg. was almost equally trying to the carriages 
and their gear, and this amount of depression was likewise nearly 
double what the lighter guns fired at Shoeburyness had been 
tested at. That some defects in details should be found was to be 
anticipated; a hydraulic tube gave way in one carriage at an imper- 
fect joint when endeavouring to raise the trunnion block upon 
which the gun rests after firing at 16 deg. elevation. On dis- 
mounting the guns at Portsmouth to try the spare gear just 
arrived, it was found that the mats on which the trunnion blocks 
rested were too light, and that the concussion had in consequence 
slightly compressed them and caused pressure upon the screws. 
These defects were remedied, and the buffers altered so as to 
alow the guns to be run further out and carry the fire and 
smoke further from the turret ports. A modification of the 
gratings over the turret was also found needful to lessen concus- 
sion; and when the Monarch sailed she was complete inall respects, 
and the officers and men well pleased with their ship and her 
armament. Such difficulties have hitherto attended the lifting 
of the platforms of turret guns, and the operation has proved so 
slow and unsatisfactory, that all the later carriages have been 
constructed instead with the means of lifting the guns at their 
trunnions, by which plan the weight to be raised is reduced 
nearly one-half. On this principle the muzzle-pivoting carriages 
of Col. Shaw for twelve and eighteen-ton guns, and the land ser- 
Vicecarriages of Col, Clark, R.A., and Col. Inglis, R.E., for eighteen- 
ton guns, as well as the carriages of Captain Scott now carrying 
the twenty-five-ton guns of the Monarch, have been constructed ; 
and it was on the same compound pivoting principle that Captain 
Coles some two months since elected to have the “ Captain’s” 
carriages made. More recently, however, the special lifting gear 
which Captain Scott applied toone of the twelve-ton gun platforms 
of the Prince Albert turret vessel has been repeatedly tested with 
marked success, and with the surprising result, as shown to the 
British Association, that whereas it previously took forty-five 
minutes to raise the platform eleven inches, the operation is now 
completed, and the gun ready for firing, in less than three 
minutes! We understand that Captain Coles now wishes to lift 
the slides instead of the guns, and will be allowed to make the 
necessary changes to carry out the plan. 














New Iron Prer.—The town of Douglas, in the Isle of Man, 
was all en féte on Thursday last, on the occasion of the opening of 
the new promenade pier. The ceremony was performed by Mrs. 
Loch, the wife of the Lieutenant-Governor (of Chinese fame). 
Speeches were, as usual, abundant, the high-bailiff, as we glean 
from the local papers, having becn justly complimentary to the 
contractor, Mr. John Dixon, of London, for the energetic and 
liberal spirit in which the work had been carried out. The first 
pile was driven on the 17th of March last, so that the entire struc- 
ture, containing many hundred tons of iron, has been completed 
within the short space of five months, so that, as was remarked 
by one speaker, the contractor did not allow the grass to grow 
under his feet. 
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RAILWAY ENGINEERING. 


Tue following account of the manner in which the permanent 
way, on a portion of the Great Western Company’s line has been 
altered from broad to narrow gauge is of such interest that we 
réproduce it in res of our usual column of peng. The 
description is abridged from the Zimes:—‘‘The Great Western 
Railway Company, “having determined several months since to 
render perfect its communication between Bristol and the North, 
vid Hereford, commenced at once the works necessary to that end. 
These works were :—1. The mixing of the gauges in the extensive 
Gloncester station-yard, a work of peculiar difficulty, in conse- 
quence of that station being a single platform one; 2, the mixing 
of the gauges from G loucester to “Grange- -court, where the Glou- 
cester and Hereford Railway branches off— the Gloucester and 
Hereford branch being a single line on the broad gauge. These 
two preliminary portions of the work having been completed early 
in the month, it became necessary to close the Gloucester an 
Hereford in order to narrow its gauge. Accordingly, it was an- 
nounced that the traffic by rail would be entirely suspended for 
a fortnight between Grange-court and Hereford, and passengers 
would be conveyed by coach. To meet this the most complete 
arrangements were made by the general manager of the Great 
Western R: uilway, Mr. James Grierson, assisted by the general 
superintendent, Mr. Tyrrell, and the local superintendent, Mr. 
Burlinson. Ten first-class coaches were started between 
Hereford and Ross, that being the section of the line first 
taken in hand, the passengers being still conveyed by broad gauge 
rail from Ross to Grange-court. It had been determined that the 
work of narrowing should be done by the men in the regular 
employ of the company on the permanent way ; accordingly a force 
of 450 men was selected from the gangs regularly at work on the 
Hereford division of the Great Western Rail y, a section nearly 
700 miles long. These arrived by three special trains at the Barrs- 
court station on Sat rday night, being so timed that the one from 
the North came in first, that from the Aberdare district second, 
and the broad gauge train from Milford Haven, which had pick 
up men the whole way to Grange-court, last. It was arranged 
that the whole of these men should lodge, during the exe cution of 
the work, in a broad gauge train of ‘covered w: agons, carefully 
whitewashed and supplied with an abundance of clean straw and 
new sacks. The train that arrived from Milford was a part of 
this sleeping train, the other part having arrived early in the day 
at Hereford; the sleeping train, with wagons for water casks, 
lorries, &c., consisted of forty broad gauge vehicles. The men, 
with all the necess sary tools and appliances, having been un- 














loaded, were quickly transferred to the sleeping train, the 
staff occupying a first-class carriage for the night. 
four o’clock on Sunday morning, the 15th inst., the sleeping tr 








was in motion, and an engineer had gone ahead setting up a fl 
pole at the end of each gang’s length of work for the day. The 
train stopped at each flag-pole, and a ganger and gang of twenty- 
two men, furnished with a day’s provisions, jumped out with all 
the necessary also a cask of water, “devil,” iron crock, 
and fuel. ‘Soon a line of smoke was to be seen asce nding, 
and the work of getting breakfast was actively going on. 
The men brought their own food—a week’s supply—as it was 
arranged that should the work extend beyond that time 
throug h bad weather or any unforeseen circumstance, they were to 
be allowed to stop for aday to get fresh supplies. Fry’s cocoa 
seemed the favourite beverage, tie food various —cold bacon, meat, 
or bread and cheese. The conditions of payment, as well as the 
general arrangements, had been conveyed to the men in print. As 
to paymenut—each man was to have the rate of pay he got on his 
regular part of the line and overtime. A day to be nine and a-half 
hours, and two hours a quarter. Also Is. 3d. each man per day 
for ration money. It took several hours to lay out the 
whole fence, so that lengths first taken in hand were much 
more forward than the others. Advantage was taken of this 
to keep up the communication with Hereford by means of the 
narrow gauge train that was to pick up the men and bring them as 
near as possible to the sleeping train at night. By six p.m., on 
Sunday, this narrow gauge train was able to come close to the 
sleeping train at Holm Lacey, and the men having got into it with 
their tools, the train was set in motion and the tools only put out 
at the flag-poles for the Monday’s work. The first night's alt was 
called at Fawley. At four a.m., on Monday, the men were on 
their way back to Holm Lacey, and by the close of Monday evening 
the narrowing had reached Fawley. It now became evident that 
Ross would be reached on Tuesday. Ross was reached on Tuesday 
night, and the sleeping train put into aloop line at that station forthe 
night. A consultation he wing been held, it was decided to make 
an effort to accomplish the narrowing the whole way from Ross to 
Grange-court next day, and on Wednesday it was announced that 
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traffic by rail from Hereford to Gloucester, by narrow 
gauge, would be opened on Friday. By Thursday night 
the whole work was accomplished. The permanent way 
of the Great Western Railway is composed, like the 


nome and North-Western and some others, of the heaviest rails 
2xade and best timber employed in permanent way, but the iron 
po timber parts are bolted together with the three-quarter 
inch bolts, screwing into large nuts below the timbers, while 
other railways have the iron parts only spiked down to 
the timbers, a mode of construction attended with danger 
when the timber begins to decay. It will be seen 
at once how much this practice of bolting added to the labour 
on the narrowing of the Gloucester and Hereford. On each mile 
3800 ‘bolts had to be withdrawn, or 83,600 in twenty-two miles, 
and the same number of auger-holes bored through the sleepers, 
then the bolts put through ‘and the nuts drawn up by turning the 
bolt round by its head with a hand spanner. There was the labour, 
too, of moving twenty-two miles of railsadistance of 28in. sideways, 
of changing sides three times with the narrow ing, in consequence 
of the stations not being all on the same side. The permanent 
way, too, is composed of no less than four distinct kinds, requiring 
different sorts of tools, which had to be looked after as to insure 
their always being in the right place—no easy matter, where they 
were handled by 450 men. Three tunnels, of an aggregate length 
of a mile and a-half, added to the difficulty of the work. Recently 
much sensation was occasi€ned by an announcement that American 
engiueers had changed the gauge of 200 miles of American rail- 
way in twelve hours. Bearing in mind that this involved only 
moving a nailed-down rail two or three inche 8, it will be seen that 
the narrowing of the Gloucester and Hereford Railw ay, as above 
described, in ‘five di: ays isa much more surprising engineering feat. 
Of the 450men empl]oyed it is impossible to speak too highly during 
five days of incessant toil, during which time they had never had their 
clothes off, and ha | only three and a-half hours’ rest each night, not 
a single instance cf disobedience, intoxication, or display of bad 








temper occurred; but on every side the engineers directing 
the work met with the most cheerful obedience. The 


organisation of the system for carrying out this exceptional de- 

scription of work and the personal charge of it during its execution 
were in the hands of Mr. J. Ward Armstrong, divisional engineer, 

Hereford divi ion, Great Western Railway; the whole having been 
previously revised by Mr. William George Owen, of Paddington, 
the engineer-in-chief to the Great Western Railway Company. Mr. 
Armstrong was most ably assisted by Mr. W. Lancaster Owen. 
district engineer, Gloucester district, who also carried out the 
preliminary, mixing of the gauges in G loucester- yard and the main 
line from Gloucester to Grange-court. Mr. J. Leon, district engi- 
neer, Neath, also rendered able assistance, and came on the ground 
with 150 men. Mr. Broke nbrow, Great Western Railw ay, Wor- 
cester district, contributed valuable aid in men and materials ; as 
did also Mr. R. Chapman, of the Salop district. Mr. G. Wells 
Owen, of 7, Westminster Chambers, London, and Mr. Reichenbach, 

C.E., assistant district engineer, likewise rendered valuable aBsist- 
ance. The energy of the permanent way inspectors — Measrs. Joseph 
Folly, John Morgan, James Scutchley, John Hart, John Richards, 
and George Holker—deserves especial notice.” 





NOTES AND MEMORANDA. 


THE most ancient manuscript on cotton paper appears to have 
been written in 1050, while Eustathius, who wrote towards the end 
of the twelfth century, states that the Egyptian papyrus had gone 
into disuse but a little before his time. 


t being desired of Béttger that he should devise a method 
givin ig to ‘the sheet zinc used for roofing a permanent slate colour, 


unst 


which should at the same time protect the metal ag 
oxidation, he proposed, and used successfully, the followir 
means :—One part of copper scale was warmed in aqua regia 
(formed of three parts of commercial hydrochloric and on¢ 
of nitric acid) till it was dissolved, the solution then 
diluted with sixty-four parts of water and filtered. In this 
bath of chloride of copper the sheets of zinc, which have pre- 
viously been cleansed, are dipped for a few moments, with 
drawn, washed with water, dried in the air, and then’ dipped 
again only for a few moments in a solution formed by dissolving 
one part of pitch and two of native asphalte in twelve parts by 
weight of benzol or light coal oil; after this has become dry the 
sheet is rubbed with ‘any cotton stuff to bri g out a dull polish, 
and is then ready for use. 

Tue following is the description of an instrument for prognosti- 
cating the weather devised by M. Bonneville, of Paris. ‘ihe instru- 
ment is composed of the motor, which imparts motion to the index 
needle. 














one of which is called the positive and the other the negative. 
These strips, or thin blades of wood, are curvilinear, and assume 
the form of an arc of a circle. 
fixed to a square held by screws on to a brass disc; the other 
extremity is loose and movable, It is connected by a silken thread 
passing round one of the two grooves of a pulley, with an arboi 
forming the axis of the index needle. The force of the 
op yposed by a spring fixed en the brass disc, and connected by 
another silken thread with the arbor, round the secund groove of 
which it is wound. The expans ion of the motor, or its contractior 
as shown by the index, indicates the presence of much moisture in 
the air, or the opposite condition. 

THE fact that resinous timber will withstand the 
and moisture, where other kinds will soon dé 
have been known by the ancients, for Pliny says that the moré 
odoriferous wood is the more durable it is. It may be 
that the wood of the Conifer, which is so useful for all kind 

carpenters’ work, owes its usefulness greatly to the quant 
resin secreted in its tissues, they rendering it impermeable 
and making it thus capable to withstand its effects. 
becomes concrete after death by the evaporation of the ess 
oils which held it in solution. Schacht, in his splendid 
‘** Der Baum ” relates several instances of the wonderful du: 
of resinous timber. 
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This author examined the r 


uins of the cas 


Ehrenstein, near Remda, in Thuringi ia, one of the oldest extant in 
Germany, and found the wood (yellow pine) perfectly sound, and 
but little turned brown. The old wood of the Canarian pine is 


also nearly imperishable on account of the resin diffused in its 
tissue. Schacht relates that the pillars of the dwellings on Teneritia 
and Gran Canaria are still as well preserved as if recently cut 
They were driven into the ground at the time of the ¢ 
in 1402 

Ir is well known that water deprived of the air it commonly 
holds in solution boils at a hig Sear te mpers ature, and with é ex losivé 
violence. M. Keebs has described in “ Pogg. Annal.” some fresh 
experiments. He mixes three parts of distilled water with one of 
absolute alcohol. When this mixture has been boiled in a gla 
vessel till its bulk is greatly reduced its ebullition point is raised 
to 107 deg., or 109 d Cent. if the precaution is taken to wash the 
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vessel with selateenls acid, and ends with distilled water. 
Water in this state cannot be made to boil at 60 deg. Cent. under any 
air pump diminution of pressure, thou; gh common water boils when 

he pressure is reduced to five inches of mercury. If the mixture 
of water and alcohol, after having been boiled in an open vessel till 
its bulk is much reduced, is kep t in a water hammer, and plunged 


in hot oil, and the point of the hammer broken when the heat is | 


about 109 deg. Cent., 
deg. Cent. and more, witho .t ebullition ensuing, and 
there is an explosion. If the water hammer remains closed « xplo- 
sions seldom occur, but air bubbles appear, followed by a few 
~—— and at last they form in regular succession at from 150 deg. 
to 170 deg., or even 200deg. Cent. If the point of the hanimer is 
then broken as soon as regular bubbles ap pear the temperature 
may be raised to 170 deg., or even 200 deg. Cent., without ebulli- 
tion, but the water rapidly i ge to the last drop 

Proressor Bérrcer, of Frankfort, whose name is so familiar as 
an experimenter highly successful in : the application of purely 
scientific results to the innumerable requirements of the arts ani l 
manufactures, has published in the annual report of: the Physical 
Society of Frankfort a method for the 
and lustrous platinum film on glass, porcelain, 
the like. 4 or the film to be deposited on glass or porce lain to bi 
free from breaks, and have the lustre of silver, it is essentially 
necessary to prepare a chloride of platinum as free as possible 
from acid, and completely dry. The chloride, placed in a small 
porcelain mortar, is covered ‘with oil of rosemary (oleum anthos), 
and the two are kneaded together, the oil being renewed (usually 
three times) till the brownish-red chloride 1s converted into a 
pitch-black paste-like mass, no longer containing visible particles 
of unchanged chloride. By its absorption of chlorine from the 
metallic sa ‘it during the kneading, the oil is coloured more or less 
yellow. When the ch: unge appears complete the oil of rosemary 
is poured away as thoroughly as possible, and the black product is 
further kneaded with about five times its weight of oil of lavender, 
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until they combine to a thin, completely homogeneous fluid. The 
contents of the mortar now need only be allowed to stand 
for half an hour in order to be ready for use. On the 


object to be platinised, an even and as thin as possible a 
coat of this preparation is laid with a soft brush; the thinner 
the film the more lustrous it eventually becomes. This do 
the vessels are exposed either in a muffle, or with requisite 
caution over a Bunsen flame, to a very feeble, scarcely-visible 
oa heat, for the space of a few minutes, which operation brings 
out the required lustre of the platinised surface in all its bear 
Should faults occur in a film, or portions of it be accidentally 
removed during the heating, by a simple galvanic process 
this film of platinum in its entirety can be removed from 
the vessel without the employment of aqua regia. It 
is merely necessary to cover the surface with hydrochloric 
acid, and touch it with a little rod of ordinary zinc 
instantly, by reason of a development of hydrogen on both 
its upper and under surface, the metallic film, which here plays 
the part of cathode, separates from its glass or porcelain sup port 
in an infinitely attenuated laminated form, and, in spite of the 
great specific gravity of this metal, not unfre« juently rises to the 
surface of the acid. The platinum merely requires separation 
from the acid by filtration to recover it for further use. It must be 
remarked that it is advisable to prepare no more of the black com- 
yound than suflices for the wants of one day, as it deteriorates on 
Solas kept. The chemical changes on which this method of plati- 
nising rests are considered by its inventor to be of the following 
kind. He believes that the oil of lavender forms, by acting on the 
chloride, an organic platinum salt, which he actus lly obtained in 
small pale yellow octahedral crysta als, by cautiously treating for some 
little time a larger quantity of the black c ompound with alcohol, 
When brought near the flame of a candle, these crystals ignite witha 
a brilliant flash, and leave behind brilliantly white platinum in a 
compact condition. Thanks to this ready method of producing a 
silver white continuous film of platinum, the difficulty experienced 
by optical instrument makers in covering lenses, both small ones for 
microscopes, as well as those of larger ‘dimensions for astronomic 
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MISCELLANEA. 
WE are given to understand that chilled 
in sand at Woolwich. 


shot are now being cast 
c) 


Tue new reservoir at Lindley Wood, in connection with the 
Washburn water supply for Leeds, was commenced on Mond: y 
last. 

AN exhibition is to be opened at Ootacamund, in the hill regions 
of Madras, in the beginning of October. There is a liberal prize 
fund. 

THe Madr Atheneum mentions that a new cartridge for the 


Snider rifle has been patented by Mr. Morris, late of the Simla 
Volunteers. it has been tested with success at Allahabad and at 


the cap factory at Dum Dum. 





In view of the opening of the Suez Canal, the Trieste Chamber 
of Commerce have granted permission for a line of steamships to 
be established, and to be subsidised by the State, to run between 
Trieste and Bombay, vid the Suez Canal. 











The motor is composed of two wooden strips, or thin | § 
blades, stuck one upon the other, of different hygrometriccapacities, | 


One of the extremities of this are is | 


c 
y, 5ec™as alre ady to | 


the te ——- may be further raised to 160 | 
when it comes | 


production of an uniform | 









purposes, may be said to be overcome. 




































On Saturday there was launched from Mr. John Elder's Fairfield 
shipbuilding-yard, Govan, an iron paddle-wheel ste r of 1125 
tons burden and 250-horse power nominal. She is i the dir 
Nanzing, and is intended for the China trade 

Albert Dock, Leith, took pl rwce on 
successfully. The day was observed 
n of the inhabitants of Leith, and 
f the citizens of Edinburgh. 
Leeds Town Council was held on 
T the purpose of considering, amongst 
| ry question, the formation of new 
iblishment of sl: shter houses. 
enmark has conferred the honour of 
lent Order of the VDannebrog, htrst 
r, ¢ Wi Shandon, chief of the 
Sons, shipb liders and enginccrs, 

I ss of t marine cable so unostentatiously laid 

between Peterhead and Lister, on the coast of Norway, has 
oO Norwegian Govern! t th ibility of an inter- 
uily metevrological telegrams between that country and 

A« VENTION was c¢ lon the 16th d of April, and pro- 

la on the ¢ July last tween the United St s and 

l r I rre? to I t ’ tive territories 
a gu uw tr pro} trace s \ i ari ment 
has beer v 

P . \ 1 corre 
ness of Vv ve ¢ rt ara! t ti of the 
Gov ment has | i given to t ec e on the 
Thames | nt of a building w date both 
the War-oti the Horse Guard 

WE are gl » be inf d tha is no d r of our fail- 
ing ina |} upply of ury stone. The und quar- 

first wo vity int f Charles 
Il. present it as h n l, according 
to the # , ““‘turnish all the requirements of the world for 
the next 1500 years or mor 
, rn from recent advices that M s. Ruston and Co., of 
Lincoln, have had a gold medal for n engines, a silver medal 
for thrashing machi t gold medal for flour mills, and silver 
medals for s and irrigation pumps, awarded them at 

e International Exhibition at Santiago. ‘I lent testi- 
mony to the skill and energy of Engh 

WE recently noticed the fact that u flyin as soon to 
start from San Francisco on its York. It 
now turns out that we are to be disappo g being only 
a part s. It will Vigate tl vine odie, tal slightest 
breeze disconcerts its move nts. Ith at if the 
inventor = suld ever start for New Yor is 
likely to br g up at Cap H or the North Pole 

AMONG waterworks is a pl x damming up a stream at Simla. 
This hill cap vital, residence of the Governor-General, instead 
of being a sanitarium, has been proclaimed by the sanitary com- 
mittees to be in a condition dangerous to health. Delhi is also to 
have an im prove dl water y, for which purpose an engineer 
has been appointed. 1s to pump water to a reservoir at 
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of th 

Iv is stated that the arrangement 

| Company «and the Telegraph Construc 
the tault which is supposed to exist in 

struction Company, who were entith 


ore Gate, and tl 1ence to 
ose who are willing to pay 


ute it by pipes to the houses 


between the French Cable 
tion Company in relation to 
the line is that the Con- 
| to receive £90,000 in fully 





paid shares thirty days after th nding at St. Pierre, and a fur- 
ther £20,000 six months after the landing at Duxbury, shall leave 


£20,000 in the hands of the French Company for two years, and 
guarantee to pick up and repair the fault, if necessary, during that 
period, 





























TuE two k mbridge— Trinity and St. John’s 

I ve combined a teachers of natural s« e from 

nong the Fellow uce willin future also form, at 

John part of the reg r annual college examination, accord- 

ing s to senate of which schol: ships are awarded. Thus natural 

science is finding its way into the re gular college programme. 

There has for some time been a well-appointed chemical laboratory 

| at St. John’s, and this, as well as the lectures on natural science, 

will be open to under-graduates of other colleges and also to non- 
collegiate students. 

Two very la y docks are now in operation at South 
Brooklyn, U.S. . 1 is 500ft. long, GOft. wide at bottom, and 
— le of receiving vessels of 12ft. draught at low water, or 1Sft. 
at gh water. No. 2 is 447ft. long, and receives vessels drawing 
itt, t low water, and 22ft. at high water. By means of a centri ul 

e this d ock may be divided into two separate parts, each form- 
ng an independent dock, The pump is done by means of a 





and two oscillators 
r respectively. The former of 

centrifugal pump of mam- 
and with a ‘capacity for pumping and dis- 
gallons of water per minute. At this rate the 
ave time required for complet relieving the docks from 
water is about three und a-half hours; the docks when full contain 

8,000,000 gallons of water. The oscillators are attached to centri- 
1 pumps used for drainage, 1g the docks free from 
water when occupied by vessels. average capacity is about 
1000 gallons each per minute. 
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THE progress of railways in India, while bringing many improve- 
ments, is entailing its own evils in many parts of the country in 
the diminution of timber and fuel. The fuel question is of a 
curious nature. Not only are vast tracts denuded not only of 
timber, but of brushwood, but the supply of manure is affected. 
There being no stone in lar, ge regions, the public works have to be 
carried out ; with bricks, and these are burnt with brushwood or 
with dried cowdung. Thus manure which ought to be spread on 
the fields is withdrawn from them. These evils are serious, for 
the rain supply is interfered with, and cultivation is affected in 









more ways than one. The matter deserves consideration, as 
alleviation is to some degree possible. As the railways extend 
they will bring in stores of timber and manure not now available, 


and they will also supply stone to considerable distances. To 
small degree timber tor building has been replaced by iron, and 
some large works have been contracted for native princes. When 
the local iron manufactures are promoted other regions can be 
assisted, and thea iron and stone will assist buik ling in various 
branches. The improved connection with coal mines will furnish 
fuel for railways and factories, so that, on the whole, the evil may 
be much mitigated by judicious measures, 
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DESCRIPTION OF A PROPOSED CAST IRON TUBE 
FOR CARRYING A RAILWAY ACROSS THE 
CHANNEL BETWEEN THE COAST OF ENG- 
LAND AND FRANCE, BY MR. J. F. BATEMAN, 
F.R.S., & M. J.J. REVY, M. INST. C.E. VIENNA.* 


Tue following is a very full abstract of the paper, the some- 
what lengthy title of which we give above. We have omitted the 
introduction, which consists principally of arguments in favour of 
the construction of a Channel tunnel, nearly every one of which 
is old and well worn. This sch ist tially in the 
formation of a cast iron tube to rest on the bottom of the tunnel, 
by no means a novel idea ; all the rest will be gathered from the 
paper itself, and the illustration on page 140. 


First SECTION. 
No. 1.—Constructing parts of the Tube and of the Bell. 

The railway tube across the Channel will be made of cast iron ; 
it will be cylindrical, formed of rings; and these again will be 
composed of segments. The elementary parts of the tube are 
therefore segments of a circle in the shape of heavy cast iron 
plates, with flanges for bolting the segments together, to form in 
the tirst instance the rings; and with other flanges for attaching 
the rings to each other in succession, to formthe tube. _ 

All the rings of the tube for about twenty-one miles will be of 
identical form and size; the whole tube, with the exception of a 
short length at each shore end, will therefore be composed of 
segments similar inevery respect. They will be nowhere less than 
4in. thick, at their flanges 4in. to Gin., and in the radial direction 
of the flanges about 14in. ; the length of each segment will be 
three metres, or about 10ft., its weight about ten tons, and the 
weight of one cast iron ring will be about sixty tons. . 

Fig. 4 shows a section of the plates at their junction with one 
another along the tube; Fig. 5 represents a section across the 
tube. These sections are drawn to a scale of one-tenth full 
size. The diameter of the tube clear inside when finished will 
be four metres, or about 13ft. 

The segments will accordingly be heavy castings about 10ft. 
long, 74ft. wide and 4in. thick, weighing ten tons each. 
These castings will be simple, of uniform dimensions, and will be 
of the very best grey metal. They will be delivered at the works 
near Dover, and will here be subjected to further mechanical 
operations, such as planing, turning, facing, &c. These operations 
will be more conveniently conducted at the mouth of the tube, in 
order to meet promptly any requirements during the process of 
building. It will alsoincrease the facility of superintending the 
construction of details. 

The first mechanical operation to which the castings at the works 
will be subjected is the planing along their straight longitudinal 
flanges, along a, b, ¢, Fig. 5. Each segment has two such flanges 
10ft. long, 14in. wide, with a groove about midway. Both these 
flanges will be planed simultaneously with wbout three cutters 
at each flange. In some of the plates, according to their position 
in the ring, a groove for the permanent rails will have also to be 
planed simultaneously with the flanges, employing an additional 
number of tools. The whole operation of planing one segment by 
a machine specially constructed for the purpose may thus be com- 

leted in about three hours ; and as with the proposed progress of 

uilding the tube sixty segments will daily berequired, and as each 
planing machine will, on the average, daily turn out three, so the 
number of planing machines required at the works will be twenty. 

The segments having been planed along their straight flanges, 
bolt-holes may now be drilled into them by ordinary drilling ma- 
chines, which having been made, they may now be bolted together 
to form the sings. ’ ? ; : 

The next important operation will be the turning and facing of 
these rings along their circular flanges, along a, b, ¢, Fig. 4. In 
order to make the rings truly cylindrical and concentric upon all 
their flanges, facings ; and grooves, and to insure promptness and 
rapidity ot operation, it will be a main condition that all of them 
shall be turned and faced simultaneously at one operation. These 
heavy rings, of about sixty tons weight, to be turned in a particular 
way, will require special lathes, to be constructed exclusively for 
the purpose ; they will have to be turned with their axes in a 
vertical position ; the facing plate of the lathe will therefore form 
a large horizontal turntable to which the rings may be firmly 
bolted. The upper and lower flange, and the groove and facing on 
the annular rib midway, will be turned at one operation. The 
number of cutters will be about twenty, according to the mode of 
turning adopted and preferred for the purpose ; all, however, 
cutting simultaneously, and so completing the turning of the ring 
inabout four hours. Allowing one hour to take off any irregularities 
which a change of cutters may produce on the surface allotted 
for each tool, and one hour for fixing and removing a ring by 
hydraulic cranes, then, on the average, one ring will be turned 
out by one lathe in about six hours ; and inasmuch as with the pro- 
posed progress of building the tube, ten rings will daily be re- 
quired, so the number of lathes of special construction at the 
works will have to be about five. 

Half a dozen powerful lathes, two dozen planing-machines, and 
a dozen drilling and smaller tools will daily turn out 600 tons of 
the tube. 

In the consideration of the proceedings to be adopted for the 
various mechanical operations, we must bear in mind that the 
ultimate result to be gained is the construction of a great number 
of similar parts, the number of rings required exceeding 10,000 ; 
these again are to be formed of sesments of identical shape and 
dimensions, their number exceeding 60,000 ; that all the arrange- 
ments of plant and machinery at the works should be made witha 
view for producing readily these plates and rings in the most per- 
fect and economical manner, and in the shortest possible time. 
No. 2.—Constructing the Railway Tube in deep water on the bottom 

of the Channel. 

We will assume that part of the tube had been constructed and 
finished on the bottom of the Channel, and we will describe the 
mode by which an additional length of the tube may be built in 
deep water. Whatever portion of the tube may be considered 
as built, its foremost point will, in deep water, always be covered 
by the bell. ‘Thus, at whichever point of the proposed line across 
the Channel the construction of the tube may be considered, its 
last half dozen rings are always within the bell, which, as the fore- 
most part will, as it were, form the head of the tube. The bell 
will slide over annular dises, which form part of the rings of the 
tube. These annular discs are tubular in section, and are per- 
forming several important offices :— 1st. They guide the bell, the 
inside of which they closely fit, and by means of a hydraulic 
joint introduced into a groove of the disc at its circumference 
touching the bell, they form a watertight junction, and so exclude 
the water from entering the bell, within which there will be 
ample room for the machinery, under the guidance of a few work- 
men, to take hold of, lift, place, and fix the segments in their 
various positions. 2nd. ay bp annular spaces between out- 
side the tube and inside the bell; into these screw piles may be 
introduced wherever required, the cast iron head of a screw being 
temporarily attached to the segments ; piles may thus be used 
wherever desirable without any inconvenience or delay. 3rd. 
These annular discs of tubular section form girders round the 
tube and greatly strengthen and stiffen the segments with which 
they are cast in one. 

aving now given an outline of the general posconting of the 
construction of the tube in deep water, we shall now readily 
follow the principal section Fig. 1, showing the end of the tube, 
the bell, and the machinery by which the tube is to be con- 
structed within it, the hydraulic presses, to move or push forward 
the bell, as its fitting chamber is Cee filled by the completion of 
another course of ring, &c. &c. ; merely observing, that we shall 
consider the progress of these works on the bottom of the Channel, 
in constructing the last mile of length, which on the proposed 
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line would be about twenty miles from the shore from which the 
construction of the tube had been started. 

Whatever the difficulties in building the tube across the 
Channel may be, great or small, these difficulties will be most felt 
and will be greatest in the construction of the last mile, the com- 
pletion of which is more important than that of the first, because 
of the labour and money already employed in the various opera- 
tions in the preceding nineteen miles. Itis, therefore, at the last 
mile that we propose to describe the various operations in deep 
water on the bottom of the Channel, considering the preceding 
length of the tube to be completed. 

ferring to our principal section, Fig. 1, we have before us the 
end of the tube covered over by the bell, which we will assume 
to be at the commencement of the twenty-first mile. In the fore- 
most part of the bell are shown the hydraulic presses, four in 
number, of which two only are seen in elevation. In this chamber 
of the bell there is also a platform for the superintending engi- 
neer, and for small machinery. The length of the platform is 
about 20ft., and it is about 18ft. wide, affording ample room 
for various machinery and for the convenience of the engineers ; 
it is enclosed between the cover of the bell and a cast iron disc 
A, bolted at its circumference to a flange of the bell. This 
seperating disc has two doorways, which lead to the platform of 
the press-chamber, from which the various operations of building 
the tube may be superintended. The disc A serves also as a 
support of the main square shaft B keyed to the centre of the 
disc. This shaft reaches across the fitting chamber of the bell to 
within the first couple of rings of the tube, and there it is resting 
upon a semicircular frame C shown in elevation, which may 
slide within the goooves intended for the permanent rails, upon 
two iron bars a. The frame is also shown in side elevation 
(Fig. 2), with the bars a, and with two other bars 6 midway the 
tube, to steady the frame in a lateral direction during the various 
operations. 

On the main shaft B, Fig. 1, there is a turntable D, the 
various functions of which will presently be explained. The table 
D is sliding on the shaft B, between the frame C and the disc 
A. The boss ¢ of the table is in two parts, the inner is a 
cylinder with a square hole along its axis, accurately fitting the 
main shaft. Upon the cylindrical surface of this inner boss the 
boss proper of the table is turning. On each side of the boss ¢ 
there is a cylinder d cast in one with it, and ia each cylinder 
there is a piston or ram ¢, worked by hydraulic power. Both 
these pistons are firmly keyed to the table f. When, therefore, 
they are moved within the cylinders, the table f will get nearer 
or further the main shaft B. In Fig. 1 the table is shown in its 
furthermost position from the centre of the main shaft, which is 
also the centre of the tube and of the bell. 

An internal wheel g is also bolted to the boss c of the turn- 
table ; it is worked by a pinion within the wheel. This pinion is 
held in position by by a bearing forming part of the first described 
central part of the boss. In sliding the table along the main shaft 
k, the shaft h of the pinion will also slide parallel with it 
through a bearing in the disc A. The shaft k is worked by 
gearing & and a crank /, the latter being turned by a pair of 
small water-engines within the press-chamber erected under the 
platform. Whenever, therefore, water from the accumulators on 
shore is admitted to these engines the pinion will be turned in 
the direction required, and the iarge internal wheel y, forming 
part of the boss, and with it the table f, will revolve round the 
main shaft to any extent and in either direction. 

The sliding turntable is shown in an exceptional position in 
Fig. 1, viz., putting in the last segment of the ring E, of which 
five are already bolted to the tube, This position of the machinery 
was selected because it is most unfavourable for the bell in refer- 
ence tothe tube. To place the last segment of a ring, the bell 
must be pushed forward the whole length of another course, for 
the sixth segment of any ring cannot be placed in the same way as 
the other five, it being wider at its outer circumference than at its 
inner, and will not pass through the opening left by the other five 
already in position. 

To place or fix the last segment of any ring, the bell must be 
moved forward by the hydraulic presses for the length of about 
10tt., being that of another course of ring. The sixth segment 
isthen raised until its circumference touches the inside of the 
bell ; it is then drawn into its final position parallel to the axis of 
= tube among the other five, so completing the construction of 
the ring. 

To facilitate the introduction of the last segment among the 
others already in position it is made taper, touching the others on 
either side only when in its final position. It is then firmly bolted 
to those of the preceding ring as well as to those it joins. 

Suppose, now, the segment as shown on table f, in Fig. 1, 
were drawn into the space m, and had been firmly bolted down ; 
that the table were withdrawn from it and were brought down to 
touch the boss c, ready to take hold of another plate to commence 
the construction of the next ring; then the whole operation from 
the beginning of a day’s work would be as follows :—A train of 
about thirty-two wagons, each conveying the load of one segment, 
would be started from shore, the loaded wagons being in front. The 
segments wlll be held by the wagons in a definite position and 
within a definite height from the level of the rails ; each will rest 
on two wagons, at either end upon one, reaching from the middle 
of one wagon to that of the other, connectfng the wagons to- 
gether and bridging them over. They will be so loaded that 
every six of them will carry those of one ring—the very segments 
that were forming part of the ring during the turning operation. 
About thirty-two wagons will take twelve hours’ supply ; and 
within two hours the train may reach the twenty-first mile of 
the tube in course of construction. 

At the end of the tube, for a distance of about 120 yards, there 
will be a line of temporary rails x, n attached to each side of the 
tube, as shownin Fig, 2. They will be of V-shaped section sup- 
parted by temporary brackets, attached to the flanges of the 
rings. While the segments are upon the wagons they will be 
about one inch above the level of these rails, so that the loaded 
wagons may pass clear over these rails up to the frame C, close 
to within the very last rings within the bell. The train having 
arrived at its destination, the gments will be lowered by screw 
motion, until they come to rest upon the temporary rails n, n. 
This position of the segments is shown in Fig. 2, which repre- 
sents a section through one of the completed rings of the tube 
within the bell, looking from the tube into the bell. 

The train back to shore will consist of empty wagons. Some tank 
wagons will be left behind close to the frame C to receive the 
waste water from the hydraulic presses. The tube at its end is now 
supplied with segments for about twelve hours’ work, all of which 
are deposited upon the temporary rails n, n, which lead to the 
very last completed ring of the tube. In our section Fig. 1, two 

plates a are shown as deposited by the train. One of these 
plates will then be hauled forward by a small water-engine from 
the press chamber of the bell to the position of the segment }, 
shown in dotted outline, that is, right into the last completed 
ring of the tube. The sliding turntable may now be moved under 
this segment by a piston working in the cylinder of the frame 
C, using hydraulic power. Water from the accumulators being 
now gently admitted into the two cylinders d of the turntable, 
its table f will rise between the flanges of the segment } until 
it touches its inner surface. The water is now shut off, and by 
means of four little hand wheels o four conical bolts p are 
made to enter right into four bolt-holes already drilled into the 
flanges of the = required in the construction of the rings. 
Thus the segment may firmly be tied to the table in a few minutes. 
This operation completed, water sy, 4 now be admitted into the 
horizontal press within the frame C, and the turntable, with the 
segment attached to it, may now be pushed forward along the 
main shaft B, until the stroke of the piston is completed, 
when it will be in a position within the fitting chamber of the bell 
freely to place, and finally to deposit, the segment as part of a new 
ring to be constructed, 








The segment is still upon the table close to the boss ¢. By ad- 
mitting water intoa pair of enginss working the crank /, the 
table may now be turned into any required position round the 
main shaft B. The desired position being obtained, water ma: 
now be admitted into the two cylinders d, and the table wit 
the segment will now be pushed from the main shaft or the centre 
of the bell towards its circumference, until the annular ring of 
the plate will touch the inner surface of the bell. 

Water being again admitted into the horizontal cylinder within 
the frame, the segment will now be drawn close to the flange of 
the last completed ring, a circular projection 7 of it fitting ex- 
actly into a corresponding circular groove son the flange of the 
ving. Thus the position of the plates will be fixed with great 

recision, locking them together. The segment may now be 
ited to the last ring, and the table may be released from it by 
turning the small hand wheels o in the reverse direction. The 
two pistons (e) may now be drawn into their respective cylinders 
by changing the direction of the water pressure, and the table f 
will now be brought down right upon the boss ¢, ready to be 
slipped under another segment, which in the meantime had been 
hauled to the place from which the first was taken away by the 
table, and the whole operation above described may now be re- 
peated with segment No. 2, and so on, until the ring is constructed. 

From the time the segments are started from shore to their 
final destination and position within the tube they will not be 
touched by the hands of any workman. They are carried into the 
tube upon an ordinary train; on their arrival they will be de- 
posited upon temporaryrails by screw motion ; from these, one by 
one, they will be hauled forward by a small water-engine to within 
the last completed ring ; here they are in succession picked up by 
the sliding turntable, placed and held in position within the cir- 
cumference of the oP pe sor required, until they are finally 
bolted to the completed end of the tube. The workmen have 
only to open and close certain valves, distributing the water from 
the accumulators to the various hydraulic engines ; they have 
toinsert the bolts, to add another length of rails, and another 
pair of brackets for the support of the segments as the tube 
lengthens, taking down a corresponding length at the other end ; 
as soon as the bolts are inserted they have to caulk the joints ; 
they have to add another length of pipes for the supply of air 
and water, for bringing the pure air to the very end of the tube. 
forcing the tainted air out at its shore end, and for supplying 
power from the accumulators to the various machines. For all 
these operations workmen will be required. The tube could not 
be built without a number of good workmen, and without proper 
superintendence ; but these are principally wanted to direct the 
power and use of the various machines, and not for their indi 
vidual strength. 

It may be perceived that, assuming the arrangements to be 
good and satisfactory, the progress in the construction of the tube 
should be rapid, and will mainly depend on the speed with which 
other operations may keep pace with the progress of building 
within the bell. 

It may be observed that each segment, before it is sent into the 
tube for its final destination, is not only complete as far as the 
mechanical operations of planing, turning, &c., are concerned—as 
far as it forms part of the ring—but it is also provided with the 
watertight joint within the groove upon its annular disc. This 
joint would be similar to that used for ordinary hydraulic presses. 
A water pressure of about 200ft. would be the maximum ; it is 
but a small portion of the pressure which similar joints in hydraulic 
presses have to resist in keeping them watertight. Each segment 
will, moreover, have attached to it corresponding parts of a lead 
ring, for caulking the circular and longitudinal flanges, so that 
the operatian of caulking from insile the tube may be commenced 
as soon as a ring will be completed within the fitting chamber of 
the bell. 

At suitable distances, principally depending upon the nature of 
the ground, the head of a screw pile will be attached to a segment, 
as shown at the ring E in course of construction. So soon as the 
bell in its progression has passed over the ring E, the screw pile 
will be sunk into the ground by suitable machinery, the shaft 
having payee! been attached to the screw. On an average a 
pile will be introduced at every third ring; and at every sixth, 
two piles, one at each side, 30 deg. inclined towards the vertical 
line, to tie the tube also in the lateral direction, as shown in Fig. 3 
by dotted lines ; the section representing the tube when finished. 

In crossing sudden and short depressions of the Channel, every 
ring will have one pile or more, the direction of the tube being 
maintained without regard to local depression. The depth to which 
the piles will have to be screwed into the ground will entirely 
depend on the nature of the bottom of the Channel. A pile should 
be sunk until it obtained a firm footing; and whether a pile 
will have to be screwed ten or fifty feet cannot be determined 
beforehand. It is the operation of sinking the piles which will 
mainly control the daily progress of building the tube within the 
bell, for both these operations must keep pace with another. 

On the average, however, four piles should be conveniently driven 
into clay, gravel, or sand in tweuty-four hours by the aid of suitable 
machinery, for which the power on hand is practically unlimited ; 
for all the mechanical operations will receive their power from 
accumulators on shore. Once fairly under water, ten rings may 
daily lengthen the tube. The progress may, on the average, be 
100ft. per day, or one mile in two months. With the exception 
of the two shore ends of the tube, the Channel may be crossed in 
34 years. With a bottom of sand, gravel, or clay, the bell may be 
kept ploughing the ground on the average about 3ft. deep, shaving 
off any unevenness in the bed of the Channel. There is ample 
power on hand for this operation. The hydraulic power in the 
press chamber of the bell will give above 2500 tons margin for 
lateral resistance of this kind—which, if need be, might be doubled 
without difficulty—a pressure which would not only be sufficient 
toscrapea couple of feet off asandy bottom, but it would readily shave 
off rocks of the chalk formation. If rock were, however, met with 
on the bottom of the Ch 1 it is not intended to disturb the 
rock, but to pass the bell over it. 

The nature of the ground to be passed over immediately in front 
of the bell will be accurately known. A detailed survey will be 
kept up several hundred men 4 in front of the bell by special sur- 
veying vessels ; so that not only the character of the ground to be 
passed over, but every slight elevation or depression will be known, 
and provision may accordingly made for the required distance 
of piling and the best form of pile for the kind of ground. 

The gradients on the proposed line of the Channel are gentle, 
and the tube might be left to adjust itself to such gentle eleva- 
tions or depressions. Occasions may, however, arise, when a 
deviation from a straight line, in which the tube would always 
keep the bell, might be desirable or even imperative. We must 
be able to build the tube also upon acurved line, either in a lateral 
or in a vertical direction, to avoid, for example, a formidable ob- 
struction, which the detailed survey of the bottom of the Ch 1 
may bring to light. This may readily be accomplished by making 
the discs on which the bell slides movable on the body of the tube, 
instead of letting the tubular ribs on the segments guide the bell. 
In every 40ft. a rise, or fall, or lateral deviation, of about 4in. 
may be given, corresponding to a radius of a little under 5000ft., 
or under one mile. ithin the length of one mile, therefore, the 
tube might be turned round at right angles with its former direc- 
tion. A rise or fall of about 36ft. may thus be given to the tube 
within 200 yards, either to pass over an obstruction on the line or 
to follow a rise or fall in the bed of the Channel ; and within 
500 yards it might be made to rise above high water line from the 
deepest part of the Channel. 

‘About 200 yards from the bell the operation of finishing the tube 
may be carried on. The space between the flanges of each segment 
will be filled up with a lining of brick in cement, and over the 
brick lining about 1}4in. cement will be laid, in which the wrought 
iron skin or inner facing of the tube may be bedded. The skin 
will, at its margin, be rivetted to the longitudinal flanges of the 
segments by small screws tapped into the flanges, countersunk on 
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the surface of the wrought iron plates. Over each segment there 
will be one plate gin. thick, forming the skin; and, when finished, 
the tube will be a continuous oplinier of smooth surface, like the 
inside of an ordinary pipe. At the junction of the segments, how- 
ever, the caulked lead joint will always remain exposed to view. 
If a drop of water were to leak into the tube at any of its joints 
it could be seen, and the leaky place might again be caulked until 
that very drop were excluded. The tube, in its whole length, may 
not only be kept water-tight, but it may be kept quite dry; the 
exposed lead joint will ensure tightness and dryness within the 
tube from shore to shore. 


No. 4.—Details of Construction. 

It may be desirable to explain some of the details of the 
mechanical arrangements in building the tube within the bell, and 
also to refer to the effects which an alteration of certain dimen- 
sions and — of the construction may produce. Let us 
again consider the twentieth mile completed tol the twenty-first 
in course of construction. 

All the power within the bell is derived from accumulators on 
shore. e power must be conducted to the very end of the tube. 
Equally important is the supply of fresh air during the progress of 
the works. Special pipes will convey both water pod air from 
shore into the bell. ‘These pipes are shown in elevation and sec- 
tion, Figs. land 2. A pipe G of elliptical section will supply the 
air; it is elliptical because the greatest area was sought for which 
circumstances would permit, the height of the pipe being limited 
by the axletrees of the wagons which have to pass over it; the 
width of the pipe is limited by the gauge of the rails. The air- 
pipe has a sectional area of about 34 square feet. Under a pressure 
of about 20in. mercury on shore, it will deliver at the twenty-first 
mile 100 cubic feet of pure air per second, which will fill the tube 
at a rate of half a mile an hour at its very end within the bell, 
displacing a corresponding quantity of tainted air at its mouth on 
shore. Each air-pipe will be about 10ft. long, the same length as the 
rings of the tube; and, with the completion of a ring in the bell, 
another air-pipe will be attached to the main line, keeping pace 
with the progress of the tube. 

Along the line of air-pipe there will be two lines of small pipes 
t, for the supply of water from the accumulators on shore. These 
pies will be of steel, 2in. clear diameter, 4in. thick, and also 10ft. 
ong; they will be drawn-steel tubing, and will be supported upon 
the flanges of the line of air-pipe, as shown in Figs. 1 and 2. One 
of these pipes will supply water exclusively for the use of the 
main hydraulic presses of the bell, under a pressure of about one 
and a-half tons per square inch. The other pipe will supply water 
to the various machines under a pressure of about half a ton per 
square inch. These pipes are daiten, because it is intended to use 
them alternately for either pressure, in case of repair upon either 
of the line of pipes. The last length of these pipes discharges its 
water into another larger pipe, which, at the same time, is a piston 
of a cylinder in the frame C. This piston is 5in. diameter, and its 
object will presently be explained. Each line of pipes has a similar 
arrangement. The water from the accumulators on shore will 
accordingly be discharged into these cylinders F, which form part 
of the frame C. From these cylinders the water may be distri- 
buted by valves and small piping to the presses and the various 
machinery. Of these distributing pipes four are running along 
the main shaft B, within grooves upon its sides. Two of these are 
supply pipes of high and low-pressure water, and twoare discharge 
pipes, conveying the waste water to the valves, whence it is dis- 
charged into tanks upon wagons by india-rubber tubing. Two 
small distributing pipes and corresponding valves are for working 
the cylinders d upon the turntable, and another pair of similar 
pipes for working the horizontal piston within the frame C, for 
sliding the table to and fro. F 

The two pistons into which both lines of water-pipes discharge 
their water from the accumulators, and which work within the 
cylinder F, are with a view—first, to allow the construction of 
another ring of the tube without the addition of another pipe, the 
piston sliding within the cylinder and adjusting itself to the 
increased length; second, to push the frame C constantly ahead 
against a shoulder on the main shaft B. The frame C will thus 
move simultaneously with the bell, with a lateral pressure of about 
forty tons; but the power of the main presses within the bell can 
never be exerted upon the frame. 

We shall now briefly consider various effects which an alteration 
of some of the dimensions will produce. An increase of one inch 
thickness of metal to the cast iron shell of the tube, making it 
thereby nowhere under Sin. thickness, will increase the weight of 
the cast iron construction by 20 per cent. A thickness of 4in. of 
the shell of the tube will ample; but it may be readily seen 
that if it were deemed advisable to increase that thickness it would 
not in any way affect either the proposed mode of building the 
tube or the proposed machinery. 

In the deepest part of the Channel the resistance against a for- 
ward motion of the bell will be about 1500 tons ; the united power 
of the four hydraulic presses for the purpose of moving the bell is, 
at the assumed water pressure, equal to about 4000 tons, leavinga 
balance of about 2500 tons for other resistances. 





SECOND SECTION. 

’ No. 5.—Mode of working the traffic through the Channel tube. 

In this section we shall have to consider an important and 
difficult problem. The question is, how are we to work the traffic 
over the Channel railway, a junction, which is connecting the main 
lines of England and France, and which at the same time is to be 
within a tunnel of some twenty-two miles length? 

If this junction line were an ordinary one in every respect, 
except that we were confined to one line, or perhaps two lines of 
rails, it would be perplexing enough to pass over it the tonnage 
of several main lines, and to do justice to the requirements of the 
traffic. But the problem is encumbered with another condition, 
viz., this line is to be within a tunnel twenty-two miles long. 

This condition involves the difficulty of ventilation. The tunnel 
could not be worked at all unless the air within it were fit for 
human beings ; it might be impure, but it must not be injurious. 
The quality of the air within the tunnel becomes, therefore, the 
paramount question ; and the tonnage that might be passed through 
it a secondary one. 

What does ventilating a tunnel mean? It means—removing the 
tainted air and replacing it by fresh air; both these operations 
require motion of air. The question therefore resolves itself into 
an investigation of the motion of air within a very long tunnel or 
a very long tube; for, so far as the motion of air is concerned, 
there is no difference between the two. 

The degree of the change, or of the motion required, will in a 
measure depend upon the extent of the traffic. But we cannot 

leal with indefinite quantities; we must, therefore,assume an amount 
of traffic which will pay at moderate rates upon the capital to be 
expended in the construction of the line, otherwise the whole pro- 
position must ever remain a failure. 

From another part of this work it will appear, that, considerin 
all the circumstances of the case, the capacity of the line should 
not be under 10,000 tons displacement of goods in twenty-four 
hours. It does not follow that 10,000 tons of goods must be daily 
displaced to make the line pay, but that, considering all the 
circumstances, the capacity of the line should be equal to so much 
to warrant the execution of this exceptional work. A ing first- 
class engines and wagons of ordinary construction, about fifty 
trains would be required to displace daily that amount of tonnage, 
if worked by locomotive power in the ordinary way ; accordingly, 
about one train would have to pass through the tube every half 
hour. The average time of for each train would be about 
one hour, and te engine during the journey would at least con- 
sume half a ton of fuel, so at least one ton of fuel would be burnt 
within the tube per hour. 

We have it on high authority that “three-tenths per cent. of 
carbonic acid in air is a very objectionable quantity, although it is 
frequently exceeded in mines; that carbonic oxide is far more 








Se and that ,oh5 per cent. of this gas in air would pro- 
bly be a dangerous quantity.” In the most perfect combustion 
the carbon of coal or coke should all be burnt into carbonic acid ; 
but in practice no furnace will produce such a result. The gases 
from the combustion of carbon will, in ordinary furnaces, always 
contain a mixture of carbonic acid and carbonic oxide, the quantity 
of the latter gas depending in a great measure upon a more or less 
perfect combustion. 

Accordingly, with the most perfect combustion, if the whole 
carbon were converted into odlani acid, for every ton of coke 
burnt within the tube about three tons of carbonic acid would be 
produced, to neutralise which about 500 tons of fresh air must be 
introduced to make the air tolerable witiin the tube. With 
ordinary combustion, however, the carbonic oxide must be also 
considered, and though only a small part of the coke burnt might 
be converted into this gas, yet, as one part in thirty thousand of 
air would be a dangerous quantity, we should have to introduce 
still more fresh air per hour, sufficiently to dilute it and render it 
tolerable, although not safe. 

But assuming the most perfect combustion to be insured, we 
should still have to remove per hour more than 500 tons of tainted 
air from the tube, and aon have to introduce an equal quantity 
of fresh air, to neutralise the injurious effect of carbonic acid re- 
sulting fromcombustion. The size of the tube does not effect this 
part of the question; if it were a larger one it would allow the 
vassage of a greater number of trains before the air within it would 

e tainted to that degree ; but having once reached that degree, 
which would soon be the case, then more than 500 tons of fresh 
air must be introduced to counteract the effect of further combus- 
tion. To send 500 tons of fresh air per hour into the tube of the 
proposed section, a current of a velocity of about twenty miles 
an cor would be required. To maintain within the tube such a 
current; a difference of pressure in the atmospheric condition at its 
two ends of about 34in. mercury must be produced, or about one- 
tenth of an atmosphere Nosystem of shafts could possibly create 
such a difference of pressure. A shaft of 200ft. high, in which the 
air had been heated to 500 deg. Fah., would not produce a greater 
difference of pressure than about one three-hundredth part of an 
atmosphere, or a column of mercury of about ,5in., whilst the 
column required to produce the current is 34in. 

Nor would a number of shafts be of more service ; for whether 
there be one or several at either end, the difference of pressure 
which any of them could create would still be the same- they 
would partly balance and partly disturb one another; but in 
reference to the whole length of the tube they would be drawing 
jointly with a difference of pressure of ,in. mercury, and they 
would receive and raise whatever the tube might supply them 
under such a difference of pressure. To produce the current within 
the whole length of the tube pressure is wanted, and a number of 
shafts can give no increased pressure over that produced by une. 
At the required velocity of current the pressure of about 34in. is 
wanted to overcome the friction of the air against the surface of 
the tube. 

This is so serious a point that it opens the question whether a 
tube cr tunnel between England and France could be of any use 
after completion, if it could only be worked by locomotive power ; 
for, if the number of trains were limited to half a dozen a day or 
so, the completion of such works would be of no effect, and conse- 
quently of no practical value. 

A larger tube would require smaller pressures because of the 
reduced velocity ; but the power of ventilation which a system of 
shafts might offer is so utterly inadequate and disproportionate, 
that the idea of gaining the point by some such means must at 
once be abandoned. 

How are ordinary tunnels ventilated? They ventilate them- 
selves. In tunnels of ordinary length the speed of the trains will 
create currents, which by degrees will change the air within ; and 
by the assistance of shafts the tainted air may be made tolerable 
for a short time. But all these accessories of ventilation become 
infinitesimal within a tube or tunnel of twenty-two miles length, 
whilst the resistance offered to ventilation is for every additional 
mile proportionally increased. The effect of a certain quality of 
tainted air upon passengers is also increasing with every additional 
mile, because of the increased length of time during which they 
are exposed to its injurious effects. The difficulties appear to 
increase with a longer tube or tunnel in a compound or rapid ratio. 
In the present instance, we believe, they could not be overcome in 
the ordinary way. 

To produce proper ventilation, or what is the same thing, to 
maintain a current within the tube of a definite velocity, we must 
rely on mechanical means and power. Taking again for example 
a current of twenty miles an hour, we must, by some mechanical 
means, displace about 4000 cubic feet of air per second; and assum- 
ing the air to be forced into the tube by blast engines, we would 
require 700 square feet area of pistons, with a mean velocity of 
6ft. per second ; inasmuch as even a cylinder of a sectional 
area of 50 square feet would be a formidable affair, we should 
require about fourteen such engines merely to maintain a current 
within the tube, and an indicated ped of about 2000 horses. 
Centrifugal fans and the like would be found utterly wanting 
because of the degree of pressure under which the air must be 
supplied. 

Although by such means the object might be gained, it would 
undoubtedly be a costly and complicated plan. A reserve esta- 
blishment would also be required, and the item of maintenance in 
so great a number of blast engines would be a serious matter. 

This difficulty might, however, be met by the use of cylinders 
of different construction. We a peo for example, cylinders 
100ft. diameter and 50ft. stroke, but not cylinders like those of 
blast engines—of cast-iron and bored out —but like those of ordinary 
gasometers—a shell of wrought iron plates riveted together, within 
which water is to perform the office of a piston, the cylinder to 

rform the stroke, and so to displace the required quantity of air. 
By these means a practically unlimited area of piston may be 
obtained at a small cost and with very little maintenance. In 
this manner we may, without difficulty, displace a very large 
volume of air with certainty, convenience, and with economy of 
power, and under a pressure of many inches of mercury. 

Still, with all these means, the tube is only ventilated to a 
degree which will make it possible to exist in it; the air would, 
in a great measure, still tainted. The working of the tube 
may, by these means, have been rendered practicable and tolerable, 
but not agreeable. 

e have now, we assume, powerful air pumps and machinery 
on shore, which will readily displace, under a pressure of many 
inches of mercury, as large a volume of air as we please. An addi- 
tional inch of pressure applied upon a piston of the area of the 
tube would give a lateral traction power of five tons, or as much as 
a heavy engine is able to produce. It is but one step to make use 
of all this power and machinery also for the propulsion of the 
train, doing away altogether with the danger and nuisance which 
the combustion of fuel will inevitably create in so long a tunnel, 
and then pneumatic pressure becomes the means for displacing a 
high amount of tonnage between the main lines of England and 
France, doing away at once with all the serious difficulties which 
surround the working of the traffic. 

Should there be any doubt lingering in the mind of the reader 
as to working the traffic by pneumatic pressure with certainty, 
or as to the plan being reliable at all times, provided it can 
— in a proper manner, let us only observe that no one doubts 
the power of steam in our days, because we have examples innu- 
merable of its elastic force. Now, the elastic force of air is much 
more reliable than that of steam, simply because cooling alone 
annihilates the power of the latter without producing mechanical 
effect, whilst with the former, change of temperature but slightly 
affects its elastic force, and as pore as a piston of a locomotive 
engine is propelled by the elastic force of steam, so will a piston 
fitting the tube be lied by the elastic force of the air; and 





pro} 
more certainly so for the reason already mentioned. 
The construction of the proposed tube is particularly favourable 





for the use of pneumatic pressure; it is truly cyl ndrical, all it« 
parts having passed the lathe, and, although it is not bored out 
from end to end, it will be seen that this would be wholly unne- 
cessary. The slight pressure required over the large area of the 
tube to produce the desired traction, will admit a free space all 
round between the circumference of the piston or disc and that of 
the tube; it may be about half an inch without any serious leakage, 
in fact, if the tube were bored out from end to end, it would not 
be practicable to make the disc fit tight within it, because, at the 
proposed velocity of the train it would soon heat, and an inordi- 
nate amount of friction would be produced. What is wanted is, 
that the free space all round the disc should bear a small proportion 
to the sectional area of the tube, and that it should be uniform 
throughout. By these means, we have within the tube a disc 
moving without any friction whatever, and without any wear and 
tear; and by using in each train several such dises, dividing the train 

into sections, the leakage of air round them will be reduced to a 

mere nominal figure. It is rather desirable there should be some 

air passing along the train, to create a moderate current, otherwise 
the air would be stationary in reference to the train, both travel- 
ling together at the same speed. 

But the pneumatic system will not only insure purity of air 
within the tube— the pure sea air accompanying every train with- 
out exception,—but it will ensure alsoa degree of safety in trans- 
mission, that by no other means could even be approached. 
Serious accidents from collision, arising from cite in the 
construction of the train, or from misunderstanding of signals 
at either shore end, and the like, could not possibly occur. In 
the ordinary way of working railways the sources for such errors 
and mistskes are almost fenuaenetle to say nothing of negligence, 
which can only be reduced and modified by perfect supervision 
and great discipline. With the pneumatic system of working, 
serious accidents are, in fact, out of the question ; for the result 
of all such errors, mistakes, and even of negligence, could only 
produce one thing, viz., delay in the transmission of the train. 

We propose, therefore, to work the traffic through the tube on 
the pneumatic system of propulsion. We believe its operation 
wi | not only be found satisfactory, but that it will insure a degree 
of safety, and will place an amount of power and control over the 
movements of the train in the hands of the engineers, that no other 
means which we are acquainted with could place at their dis- 
position. 

No. 6.— Working the Trafiic by Pneumatic Pressure. 

On the pneumatic plan of working the elastic force of the 
air will propel the train through the tube. Its elastic force may 
be made effective, and may be displayed in two ways :— (1) By 
reducing its tension or pressure at one end, leaving it undis- 
turbed at the other; (2) By increasing its elastic force through 
compression at one end over that at the other. In either case a 
difference of pressure is created. Assuming, for example, the air 
to be at a tension measured by a barometer of 30in. mercury; sup- 
pose we reduce by expansion its tension to a degree, that a baro- 
meter within it would . nly read 26in.; then a difference of pressure 
will have been produced, measured by a column of 4in. of mercury. 
Having created a difference of pressure at the two ends of the tube, 
the air will flow from one end to the other with a velocity which will 
depend on the difference of pressure, and upon the amount of 
resistance which the air may meet with in its motion through 
the tube. 

For the sake of simplicity, we shall first consider the motion of 
the air as « result of a difference of pressure, omitting altogether 
the train. We shall ascertain the various degrees of pressure 
required to make the air move within the tube with certain mean 
velocities md hour, bearing in mind that the resistances to be 
overcome by these pressures are due to the friction of the air upon 
the surface of the tube. 

We have, accordingly, calculated the effective horse-power to 
overcome the friction of the air and also the resistance of the train, 
the effective pressures, expressed in inches of a column of wer- 
cury, to overcome, first, the friction of the air; second, the 
mechanical resistance of the train ; the load of goods in tons, the 
number of wagons forming the train, the time of passage, and 
the lateral traction power required for each train at the various 
velocites—all of which under the principal condition that at the 
various velocities of the train the same result should be produced 
as to the amount of traffic displaced through the tube between 
England and France. 

TABLE No. 1 
proposed Channel Railway Tube on 
500 tons of Goods displaced through the 
per day. 


Showing Summary of result of Working the Traglie of the 
the Pneumatic System of propulsion. 
Tube per hour, or 12,000 tons 


Diameter of tube, clear inside, 4 metres—13’ 14”. 
Length of tube, from shore tu shore, 22 miles. 
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* Ordinary traffic. ** Express traffic. 
Taking again a velocity of twenty miles an hour, a train would be 
worked through the tube on the system of compression in the fol- 
lowing manner :—A pressure of about lin. ae set the train in 
motion—for, under the head of traction, we find the column would 
be lin. ; as the train proceeded the air in front of it would be 
pushed forward, and by degrees so much compressed that its 
tension would be high enough to discharge at the far end of the 
tube all the air that the train may displace ; at this point the 
normal condition of working will have set in, and the pumps 
would be now supplying air at a pressure of 44in. above the atmo- 
sphere. Accordingly, in starting the train, the pumps would have to 
supply air at a tension of 1jin. above the atmosphere, or, measured 
by a barometer, it would be Aljin. As the train proceeded the 
ae would have to be increased, until it became 344in., which 
aving been reached, the pressure on the pumps would remain 
constant for the remainder of the journey. But although the 
pressure would be constant upon the pumps, it would be different 
along the whole length of the tube. The normal condition of pro- 
ulsion having set in, the pressure behind the train would be 
4in., in front 33$in. As the train proceeded on its journey the 
tension of the air surrounding the train would constantly be de- 
creasing ; half way the pressures would be 32}3 behind, and 31 }4 
before, and the train having reached the far end of the tube, the 
pressures would be 31jin. behind and 30in. in front, the latter being 
the tension of the atmosphere on the other shore. The constant 
quantities are the difference of pressure at the two ends of the 
tube, viz., 44in. ; the difference of pressure immediately in front 
and behind the train, viz., 1jin. ; and the pressure ae which 
the pumps would have to supply the air, viz., 44in. above the 
atmosphere. Accordingly, the resistance to be overcome by the 
pumps would be constant. The propulsion of the train would 
require, as before, 2268 indicated horse-power during the time of 
passage, and the work of compressing the air distributed over the 
time of passage of 66 min. would amount to another 154 indi- 
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cated horse-power. The total expenditure of power in working 
the train through the tube at a rate of twenty miles an hour, dis- 
placing goods at a rate of 12,000 tons daily, would therefore be 2422 
indicated horses. 

The most economical and prompt way of working the trains 
through the tube, on the pneumatic system of propulsion, will 
therefore be to combine expansion and compression, forcing the 
air into the tube behind the train, and withdrawing it in front of 
it. Working the trains in this way, other important advantages 
would be gained in addition, viz., lst. The effects of heating and 
cooling of the air as a consequence of compression and expansion 
would neutralise one another. 2nd. The trains might be started 
at either end without any delay whatever. 3rd. At each shore 
end of the tube only half the engine power would be required, 
because the whole effect to be produced would be equally divided 
between the establishments on each shore. 4th. Having arrange- 
ments for compression and expansion of the air on either shore, 
the traftic might be worked from one shore to and fro during a 
temporary derangement of the machinery at the other, and, con- 
sequently, greater control over the traffic would be gained. 

Estimate. 

No. 13.—In the construction of the Channel Railway the 
principal cost will be the casting and fitting of the parts of the 
tube, viz., the segments and rings, operations which will be carried 
out on shore. 

The castings of the segments will at the present time be readily 
obtained in the quantity required at £5 5s. per ton. These cast- 
ings are all of one pattern, and are more simple, and may be more 
easily produced than large water pipes, which may be obtained in 
any quantity at the price named. 

The labour per ton of the segments as castings is also less than 
that of large pipes; the castings will not cost more than five 
guineas per ton, and may be delivered on shore near Dover at 
£5 10s. per ton. 

The mechanical operations of planing, turning, boring, Xc., will 
be amply covered by an allowance of 5s. per ton. We have shown 
in the first section, No. 1, that with an establishment of half a 
dozen powerful lathes, about two dozen planing machines, and a 
dozen drilling and other tools, 600 tons of the tube might be turned 
out daily, which, at 5s. per ton, would be an allowance of £150 
per day for wages, wear and tear of tools, kc. The cast iron con- 
struction of the finished rings will therefore, at the mouth of the 
tube, cost, say, £5 15s. per ton. 

The wrought iron construction of the tube will consist of the 
skin, forming the inner surface of the tube, of the shafting for the 
piles, and of the bolts. By far the largest quantity of wrought 
iron will be the plates forming the skin, which, when finished, 
would be common plates bent to the inner radius of the tube, and 
attached to it by a number of small screws. It is estimated that 
the wrought iron construction will, on the average, be obtained at 
£15 per ton. The weight of the iron construction for twenty and 
a-half miles of the proposed average section would be, per mile— 
cast iron, 32,345 tons ; wrought iron, 2270 tons. 

For the first and last half mile, making together one mile in 
length, the weight of the construction would be—cast iron, 48,517 
tons ; wrought iron, 3340 tons. The total weight of the iron con- 
struction from shore to shore is twenty-one and a-half miles 
length, and its cost would therefore be—cast iron, 712,000 tons, at 
£5 15s. per ton, £4,094,000 ; wrought iron, 50,009 tons, at £15 per 
ton, £750,000. 

The building of the tube from inside the bell would, for the 
various operations of putting together the segments, sinking piles, 
caulking joints, laying rails and pipes, finishing the tube, Xc., 
require about seventy workmen, which, in three shifts, would be 
amply paid by £100 a day, or, dwing 300 working days, at £30,000 
per annum. Assuming the tube to be completed within five 
years, the cost of building it from shore to shore would be about 
£150,000. 

The lead for caulking the joints would cost £160,000. 

The brick lining would be covered by £130,000, 

The temporary establishments on shore, machinery and work- 
shops, with the temporary air and water-pipes and machinery 
within the tube, the bell, &c., would cost about £250,000, 

The permanent establishments of machinery, steam engines, 
air-pumps, &c., we estimate at £200,000; stations and approaches 
on each side of the Channel, engineering expenses, steel rails, &c., 
would be covered by £650,000. 

The total outlay in the construction of the Channel Railway 
would therefore be as follows :— 











Ist. Construction of parts of the tube on shore .. ..£4,844,000 
2nd. Building the tube from shore to shore “ 150,000 
3rd. Lead for joints . aw cat gla 160,000 
4th. Brick lining ‘apatites, Maret giee ais on eae 130,000 
5th. Permanent establishments of machinery on shore 200,000 

th. Temporary establishments, macl y, air and 
water-pipes .. oO” eat ee Ase : oe aie ae Se 

7th. Statious and approaches on exch side of the Chan- 
uh s nses, steel &e. &e... 650,000 





sth. truction of works upon capital 
expended oc oe ae oe OR 
th. Contingencics . 1,016,000 
Total cost £8,000,000 
Probable Return upon the Capital, 


No. 14.—It is diflicult to estimate the probable return upon the 
capital. The amount of tonnage that might be carried between 
England and the Continent will, in all probability, only be limited 
by the power which mey exist in passing the tratlic through the 
tube. Provision has accordingly been made to pass an amount of 
tonnage which would insure a satisfactory return from the capital, 
at the ordinary charges of railway traflic. 

There is no doubt that the expected quantity of goods for trans- 
mission across the Channel will be forthcoming at reasonable rates, 
but it is difficult to say what the charges per ton per mile might be 
beyond the ordinary railway charges, without checking the ready 
tlow of business to the line. 

As the amount of tonnage that might be expected to be carried 
by the Channel Railway, it should be observed, that the business 
of the ports of Dover, Calais, Boulogne, and Dieppe are no mea- 
sure of the probable amount of traffic. The Channel Railway is 
not a local line between adjoining towns or ports, it is an excep- 
tional line between England and the Continent. It will accord- 
ingly divert a large portion of the traffic of almost every one of the 
ports of England and France. Whether the sailing distance of a 
ship be twenty or hundred miles is not a material point, the prin- 
cipal expense being the shipping and unshipping of the goods, 
wharfage, docking, Xc. ; accordingly, the goods of either country 
do not at present seek the shortest route of transmission, but the 
most convenient and the cheapest. With the Channel Railway in 
a satisfactory working condition, these circumstances would be 
changed. The goods may then be conveyed between England and 
the Continent'in the shortest possible time, without even a change 
of wagons. 

As to the passenger traffic, its possible extent matters little in 
the estimate of the probable return, as the goods trattic alone 
would pay a handsome dividend. From a financial point of view 
it isof no consequence whether a satisfactory return be obtained 
upon the passenger or the goods traffic. 

The increased facility and the great convenience of transmission 
which such a railway would offer will unquestionably largely in- 
crease the annual number of passengers across the Straitsof Dover, 
and will also divert passengers from the North of England, from 
Belgium, the Netherlands, andsoon. It is not asanguine estimate 
toassume that one million passengers may be conveyed annually 
through the Channel tube, considering that nearly half a million 
are at present crossing the Straits. 

As to the charges that might be made upon the traffic per ton 
per mile, it is commonly accepted that the present expense of 
shipping and unshipping, wharfage, &c,—to say nothing of delay 











and injury to goods—amounts to about as much as the expense of 
conveying the same goods over an additional length of 100 miles 
of rail. The circumstances would therefore be somewhat on a par 
if the charges of the Channel Railway were about four times as 
great as those of ordinary lines ; but then no material advantage 
would be gained by the transmission ‘of goods by this route, and 
the ready flow of the traffic might be checked. It is quite possible, 
however, that double the ordinary railway charges might be made 
upon this exceptional line, and yet as many passengers and as great 
a quantity of goods for transmission as the tube might be capable 
of conveying might be obtained. 

To indicate the nature of the probable return, we will assume 
only ordinary railway charges upon first-class goods, such as cotton, 
wools, manufactured goods, silks, leather, wine, spirits, chemicals, 
grain, corn, dyewoods, earthenware, timber, Manchester packs, 
and the like, at, say 24d. per ton per mile on the average, for 
twenty-four miles length of railway, or 5s. per ton for the whole 
distance. The Channel Railway may readily carry 4,000,000 tons 
of goods per annum, which at 5s. per ton would amount to 
£1,000,000 return by the heavy traffic alone, 

The charges for the conveyance of parcels, bullion, mails, Xc., 
would more than cover the comparatively small working expenses 
of the line, which would not exceed £150,000 per annum ; so that 
a net return of about £1,000,000 would be available upon a capital 
of seven, or perhaps eight millions sterling, without taking the 
passenger traflic of the line into consideration. 








THE BRITISH ASSOCIATION. 


(From our own Correspondents.) 
EXETER, Wednesday Night. 

There are a few excursions to-morrow, but all the real business 
of the British Association at Exeter is now at anend. Next year 
the place of meeting will be at Liverpool, under the presidency of 
Professor Huxley. At the meeting of the general committee of 
the Association on Monday, the competition between Liverpool 
and Edinburgh fora visit on the part of the British Association 
was very severe, Liverpool gaining the day by a majority of five 
only. There were a few votes in favour of Brighton. 

In briefly reviewing the work of the last seven days, it should 
be borne in mind that the most important papers on engineering 
and mechanical subjects will be printed in full in these columns, 
wherefore the other business of the Association more especially 
calls for notice in this letter. A new discovery has been made 
known by Professor Gustav Magnus, that the long-invisible ether 
waves thrown off by hot rocksalt are more powerfully reflected by 
fluor spar than by any of the other polished surfaces, which he 
tried in large numbers. Hence, if these waves were visible, fluor 
spar would look brighter when submitted to them than would sur- 
faces of silver or steel. 

The report of the committee on underground temperatures, 
under the presidency of Professor Sir William Thomson, was read by 
Mr. G. J. Symons, and among other things detailed the results of 
some experiments to test the temperatures, at different levels, of a 
very deep well and boring at Kentish Town. A bricked well 
540ft. deep was made many years ago by a public company, to 
supply the neighbourhood with what proved to be very hard water, 
so hard that those supplied were loud in their complaints. The 
company consequently finished with a boring reaching to the depth 
of 1302ft., to obtain only a bad and limited supply of water. The 
works were then abandoned, after £100,000 had been spent upon 
them. By means of specially constructed thermometers and 
winding apparatus, the general result of the labours of the com- 
mittee was the discovery that the temperature increased one degree 
for every 52°4ft. increase in depth. If this increase continue the 
same till greater depths are reached, the temperature four or five 
hundred miles down must be equal to that at the surface of the 
sun, But, in all probability, as shown by Sir William Thomson 
in writings to which we may hereafter call critical attention, there 
is evidence that the centre of the earth is hard and rigid, and that 
the internal heat lies only in a region within a moderate distance 
of the surface, a condition of things which might be produced by 
natural causes. 

Professor Newton, a distinguished American astronomer, has 
been present at many of the meetings. Among other novel ideas, 
he stated that observations of meteors made in the United States 
by observers stationed 120 miles apart had proved pretty con- 
clusively that the November meteors ignited about fifteen miles 
higher up in the air than the August meteors. He raised the 
question whether it might not be possible that the November 
meteors were composed of some lighter chemical substances than 
the August meteors, so had been more retarded by a resisting 
medium in space, and burnt up at a higher altitude because of 
their different chemical constitution. He also pointed out that 
accurate observations of the motions made by the luminous lines 
of smoke left by meteors may be of value to determine something 
about the motion of the air at enormous heights, ordinarily far 
beyond the reach of investigation. 

M. Janssen, who fir-t saw the red flames of the sun without an 
eclipse, has been here ; and he, together with Mr. Norman Lockyer, 
Mr. William Huggins, and Professor W. Allen Miller, have had 
plenty to say about spectrum analysis, as applied to the sun and 
stars. 

A valuable paper by M. Morren details some further experiments 
of the same nature as those made by Professor Tyndall respecting 
the action of intense light upon attenuated gases and vapours 
confined in tubes. He has pioved that it is not safe to use even 
the purest sulphuric acid to dry the gases used in such experi- 
ments, for traces of sulphurous acid gas are then carried into the 
experimental tube, and tend to vitiate the results, He has pushed 
ou this new method of research—as will be seen when you publish 
his paper in full—to such an extent that before long it may make 
known something of the action of sunlight upon these gases and 
vapours, which, in some places, are mixed, as impurities, with the 
atmosphere. 

The Biological Section has had several lively meetings. One 
morning three ecclesiastical dignitaries contributed papers against 
Darwinianism, calling forth some sharp remarks from Professor 
Huxley. The president of the section, Mr. Busk, said that the 
writers evidently did not know what Darwinianism is, for they 
assume that Darwin teaches that men came from apes, whereas 
he neither says nor implies anything of the kind; the papers, 
therefore, he considered to be not to the point, and ought not to 
have been permitted to be read at the section. Only one of the 
writers was present, the other two having fired their shots and run 
away. But the one who was present said the president had 
censured, not him, but the officers of the section, for if his paper 
were unfit to be read at it those officers ought not to have pda it 
for reading—which was true enough. Sir John Lubbock has been 
in Exeter all the week, and has read one paper on “ savages,” the 
== being a portion of a controversy with the Duke of 
Argyll. 

The chief event of the week was the excursion to Plymouth 
last Saturday, when a long heavy special left Exeter at half-past 
eight o’clock in the morning, and, drawn by two engines, took most 
of those connected with the British Association to Plymouth. At 
the terminus the visitors were received by the mayors of Ply- 
mouth and Devonport, and proceeded to Millbay Pier, where 
Government steamers were waiting to take them to different 
places of interest in the harbour. Here the excursionists were 
divided into two parties, one of which went to inspect the dock- 
yard and machinery, whilst the other went tothe gardens and 
park of the Earl of Mount Edgcumbe, but, with the exception of 





these two localities, all the excursionists saw the same objects of 
interest, for they were re-united by the explosion of the tor- 
esa in Plymouth Sound, hereinafter described by my fellow 
abourer. 

Of the two routes I chose that to Mount Edgcumbe, fields, 
flowers, and music being a welcome relief to the hard science of 
the rest of the week. The gardens of the Earls of Mount Edg- 
cumbe have been show places to Plymouth visitors for many cen- 
turies, for the sheltered locality, combined with the warm tem- 
perature natural to the southern coast of Devonshire, enables 
some of the vegetation of a sub-tropical climate to thrive in the 
open air; citrons and oranges, finer than any in the Royal Gardens 
at Kew, were growing out of doors, and in the open air I saw a 
sight which would have gladdened the heart of a Chinese school- 
master, a great tuft of bamboos in very healthy condition. Of 
the educational influence of the bamboo in China there can be no 
doubt, nor is its moral influence less, for the poet has told us how 
an irate father tied his son to a tree by his pigtail, and how 

“He took a stout bamboo, 
And threshed his son—the son who dared to woo.” 

In the gardens were several groups of the cork trees of the 
south of Spain, with bark of more rigidity than would have been 
the case in a more favourable climate. There were several speci- 
mens of the pencil or Bermuda cedar, and a magnificent one of 
the cedar of Lebanon. The great Californian tree, the Wellingtonia 
Gigantia, the trunk of which formed such a striking object in the 
Crystal Palace till burnt down by the great fire, has a healthy 
young representative here. It was only a yard high when planted 
ten years ago, and now measures thirty feet. The everchanging 
hill, dale, and sea scenery of this beautiful spot in Plymouth 
Sound have made it a favourite place of visitation for the Queen, 
and last Saturday several of the excursionists resolved to quit the 
mayor’s dinner, and remain where they were for the evening, 
taking their chance of getting back again in small boats. 





Of the excursion to Plymouth by route No. 1 it is now your 
second correspondent’s turn to write. 

‘Twas now the very witching time of night when churehyards 
yawn.” Because of profound respect for the writings of the 
immortal bard, I have stuck to the original, for I would have been 
more explicit had I written the witching time of Friday night. 
For it was then that the incidents to be embodied in my story 
began to put in an appearance. Professor Phillips had ceased to 
stir the fire of old Vesuvius. I had taken of Créme de Devonshire, 
quod satis est, and had taken myself to roost, with the vain idea of 
being prepared by the influence of nature’s kind restorer for the 
enjoyments of the succeeding day. Man’s loftiest hopes do some- 
times prove but visions precarious. Nature’s kind restorer did not 
vouchsafe to be gracious tome. Old Vesuvius poured forth his 
liquid fire with increased energy, to raise the temperature of my 
heated imagination, and I trembled in the arms of Somnus, and 
fancied that the venerable old volcano had exceeded the bounds of 
prudence ; nor was that all which Morpheus treated my fancy to; 
I became conscious that I was travelling with the world at a velocity 
of 29°4 miles per second through space, and seized the nearest 
lamp-post accordingly. Twelve ton guns were mere pea shooters 
to me, and Whitworth’s 12501b. projectiles with flat fronts were 
hurling through the atmosphere with all the velocity which 117 Ib. of 
powder could give to each. I escaped from this exciting scene to 
the English station of Bateman’s International Pneumatic Channel 
Railway, avoiding, by means of acircuitous route, all possibility of 
getting within a safe distance of the suction valves of 
the 100ft. diameter blowing engines, which were employed in shoot- 
ing the spacious saloon carriages through the pneumatic tube, in 
which I hoped to have reached France without the pain and 
anxiety attending the bygone and barbarous mode of visiting our 
vivacious and polite neighbours. Iwas, however, detained at the 
— and subjected to the painful necessity of listening to a 
tale of 

“‘ Money unredeemed, 
And unexpected loss,” 
which was toid by an antiquarian of an advanced age, who had 
discovered in some remains among the classic groves of Nottingham 
the fossil of an engine which gave silent utterance to the above 
recited couplet, and which bore an inscription on a rectangular 
brass plate, which inscription had succumbed to the hand of time, 
and there only remained the letters W-s-p to give the anxious an- 
tiquary a clue to the maker’s name. Just then I was startled by 
hearing what I thought at first to be the railway bell, but which 
proved to be a knock at my bedroom door, followed by the voice 
of a Devonian damsel calling seven ‘‘a”-clock, sir. I at once 
turned out, and rejoiced to find it Saturday morning, and to realise 
the fact that the savans had determined 
“Their primer and slate they would cast away, 
And away and away they go—” 

on an excursion to Plymouth. I hope it will not prove too great 
a stretch of the imagination for our readers to fancy me trans- 
ported from Exeter to Mill-Bay pier, Plymouth, without the 
necessity of doing penance on the South Devon Railway by snail 
driving. Be that as it may, I got on board—in company with one 
section of party No 1—the ‘Skip Jack.” And here let my tale of 
the Plymouth excursion commence—time lla.m. We steam past 
St. Nicholas or Drake’s Island, a little island within the harbour 
of Plymouth, which is well fortified ; pursuing our voyage, we pass 
the winter villa of the Earl of Mount Edgcumbe, and the Govern- 
ment victualling yard, which was constructed from designs by Sir 
Jobn Rennie at a cost of £1,500,000. The buildings, as well as 
nearly all the buildings of Plymouth, are built of the limestone 
which is so abundant in the cliffs of that district, and granite. 
The citadel next meets the eye; avery formidable stronghold, 
built in the time of Charles II. Then passing the Hoe, the 
favourite promenade for the Plymouth people, we soon find our- 
selves landing at the Keyham Dockyard. I do not know how the 
visitors fared on board the other steamboats, but I can bear ample 
testimony to the excellent quality of the wine and solids which 
composed our luncheon on board the “‘ Skip Jack.” At the 
Keyham works there are more objects of interest to Section G 
than to the general public. Section G could only stop as long as 
the “Skip Jack” did, and in consequence I could not see somuch 
as I wished. The Devonport dockyard is situated about one mile 
as a crow flys from the Keyham works, and is reached, for the sake 
of transporting materials, from the latter place by means of a 
tunnel, in which traction engines of 6-horse power, Taylor’s make, 
are employed. I did not see the force of following the rest of 
our party in boarding school procession, double quick march 
through the works that the maximum might be seen in the mini- 
mum of time, but rather preferred to saunter observingly through 
the lathe and machine shop. This shop is about 300ft. long, 
and I should think 50ft. wide ; it contains some very good tools, 
chiefly Whitworth’s make. Among the tools most worthy of notice 
may be mentioned a fine plane, constructed for planing the side and 
end of an armour plate simultaneously, this machine was made on 
the works, and is provided with ‘‘ jim-crow” tool rests. Next may 
be noticed a plane by Fairbairn, of Leeds, which is so constructed 
that it shall plane the irregular curves which are required in the 
jointing of armour plates at the bow and the stern of the ship. 
This machine forms the required curve from a template, fixed on 
the tool rests, of which there are four, of the “‘jim-crow” type. 
Just here we are introduced by the foreman to a large and well- 
constructed lathe, provided with two beds, one placed above the 
other, the top bed is wider and longer than the under bed. The 
centre part of the top bed is removable, and when removed the 
lathe will take an object 15ft. diameter, and 24ft. long, but when 
the top bed is complete it will take an object 9ft. in diameter and 
deft. Gin. long. The top driving gear in this shop--of the heavy 
tools—is worthy of notice, and will be better understood by 
reference to the subjoined rough sketch than by a mere descrip- 
tion. 

The main line of shafting passes along the side walls of the 
shop in the usual way, and the top driving gear is driven from it 
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he the following described means:—qa is the main shaft, with a 
wheel and pinion keyed on it. The wheels, b 6 run loose on the 
shaft d, cc, are friction clutches, which are out of gear in mid 
position, so that the wheels 4, b run loose, and either the quick 
or,slow motion is thrown inio gear by means of the hand wheel e, 
which is turned either in one direction or the other as the case 
may be. 
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The machine shop is provided with two over-head travellers, 


one of which is constructed to lift twenty tons. The girders of the 
travellers are of the box and plate c mstruction of wrought iron. 
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The lifting, traversing, and motion along the shop is all done 
simultaneously by means of an endless cord and suitable gearing ; 
the gearing is provided with friction clutches. These travel 


as well as others in the erecting shop, were made on the works, 





and reflect considerable credit, not only in des but also in 
workmanship on the makers. After catching a mere { lance 
at the other tools I passed into the erecting shop, which is 
only separated from the machine shop by a party wall. The 
erecting shop is 300ft. long and 30ft. wide in the centre, 


but about 60ft. wide for a distance of about 40ft. at either 








end. There are side benches in this shop sufficient to acc 

medate eighty vice men. I had just entered this shop when 
an overworked (?) dockyard police nformed me that I must be 
off, or I should lose the ‘* Skip Jack,” which interruption closed my 
observations in the workshops. We then steamed up the Hamoaze 
towards H.M.S. Cambridge, passing on our way the Devonport 











and Torpoint Ferry, and observed that there s yet, no visible 
signs of Mr. Rendell’s chain boats giving place to any of the 


autho- 
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explosion 


numerous schemes which were some time ago sent into t 
rities proposing to do away with the said boats and ch: 
must be much in danger of fouling anchors, &c. On 
board the Cambridge we were first 
torpedoes. There were two of these idabl: 
laid out on the port beam between the ship and a lump to repre- 
sent the defence of a channel; each of these torpedoes contained 
1001b. of powder, and their positions were indicated by small 
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weapons of war 


flags. One of these was to have been fired by the president of 
the British Association from the poop of the Cambridge. I did 


not, however, observe if the programme in this re spect ¥ was strictly 
adhered to. "A steam launch came alongside the Cambridge carry- 
ing two torpedoes, with 701b. of powder in each. These torp: 
were carried out at the bow on long po les, an 1 were lowered in to 
the water and exploded to illustrate the mode of destroying ships 
at anchor. Two other torpedoes, carried in a similar manner by a 
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does 











gig, and with 801lb. charges, were made to illustrate a similar 
use. To ensure the ignition of the torpedo fired from the ( Cam- 


bridge, as the wires were faulty and oid, one of Gadd’s three mile 
induction coils, in conjunction with four elements of Groves’ 
battery, was arranged. From the effect produced on the water 








by these explosions, it was evident that torpedoes are terri 
engines of destruction. Then followed some gunnery pract 
with 7in. 8in. and 9in. guns, firing blank cartr ome of the 





3 of the Woolwich Committee 


Tes 


Fraser type, and othe e, mounted 
on Captain Scott’s excellent gun carriages. We observed that in 
a 12-ton Scott’s gun carriage on board the training and traversing 
motions are produced by the use of one hi wrizontal shaft only, 
instead of tvo shafts, as in the other carriages. Lf weights of 
projectiles for the 7in., 8in.. and 9in. guns, are 150Ib., 1801b., 
and 250 1b. respectively. The charges are respectively :—Batter- 
ing — 22 lb. ; ditto, 301b.: ditto, 43 lb, Full charge, 
14 1b. ; ditto, 291b. ; ditto, 301b. Reduced charge, 10 1b. ; ditto, 
12 Ib. ; ditto, 15 1b. 

The weight of the 9in. gun is 12 tons, and that of the 8in. gun, 
9 tons. 

After viewing a little spectacle of small arms and sword drill, 
we steamed up to the Royal Albert Bridge, one of Brunel's great 
works. It spans the Tamar at Saltash, on the Cornwall Railw: uy. 
The roadway is suspended from arched tubes built of boiler plate. 
The bridge is in two spans of 455ft. each, and the height of the 
roadway ‘above high water markis 100ft.; from the roadway to the 
top of the tube the distance is 72ft. T he section of the tubes is 
an ellipse, having a horizontal diameter of 16ft. 10in., and a vertical 
diameter of 12ft. The weight of each tube, with chains and road- 

way, is 1100 tous. The centre pier is built of granite to a height 
of 12ft. above high water, and from this pier spring four octa »gonal 
columns of cast iron, built in cells and braced together, on which 
the ends of the tubes rest. 

We now leave the Tamar, with all its beauties, and proceed 
around the Breakwater. The first of such works constructed in 
this kingdom on what is termed the piere perdu system, viz., by 
tipping large stones from barges into the water to form the base, 
which becomes consolidated ~ by the effect of the winter storms 
before the superstructure is commenced upon it. This work was 
commenced by Rennie in 1812. The extent of the Breakwater from 
east to west is 1700 yards, and its top forms a fine promenade, 
sixteen yards wide. Returning te the Devonport dockyard, ’ par- 
ticipate in the hospitality of the m: uyors of Devonport and Ply- 
mouth, we got a good view of the ironclads lying at anchor in the 
famous Plymouth Harbour. 

In the evening the mayors of Plymouth and Devonport enter- 
tained the members of the British Association at a dinner in one 
of the large rooms at the dockyard, and the decorations of this 
room, in the way of flags and banners, were unusually good. The 
speeches were of the usual after-dinner character, presenting no 
special features of public interest. Before the close of the dinner 
daylight had gone, so that the guests returned by moonlight in 
several steamers to Millbay Pier; and Plymouth harbour, under 
such conditions, presents perhaps even more features of natural 
beauty than b daylight. The special train, on its return journey, 
did not reach Exeter till after twelve o'clock at night. 

This afternoon the Mayor of Exeter, Mr. H. 8. Ellis, enter- 
tained many of the members of the British Association at a 
luncheon, at which several hundred guests were present. In the 





















| these works in their entirety, 





course of a speech honed ™ Feet Stokes, President of the 
British Association, that gentleman presented the Mayor with an 

album, in accordance with the suggestion of a few philosophers, 
which album isto be filled with likenesses of men of science belonging 
to the Association. 

The soirées this year were held in the Albert Museum, a place 
rich in zoological and geological objects of interest; but the show of 
scientific apparatus was not large. Mr. Ladd exhibited some small 
spectroscopes, no larger than the little finger, which were competent 











to show the absorption spectra of organic liquids and the spectrum 
of magnesia ignited by the oo of the induction coil. The two 
great ls’ prisms, made by him for Mr. Spottiswoode, and often 


used in Royal Institution experiments, were also on view. Mr. 

Apps e xhibit d some of his induction coils at work, and pe eo hn d 

many experiments with them in the course of each evening. Mr. 

Birt, F.R.A.S., exhibited a large photographic transparency on 
glass of the moon; and Mr. Grubb, of Dublin, was present with a 
model or the great Melbourne reflecting telescope made by him 
some months ago. 

Altoge her, the mecting of the British Association at Exeter has 
passed off very well, owing to the care and forethought of those 
who made the pre parations. The local secretaries who contributed 
so much to this result were Henry 8. Ellis, John 

sowring, and Richard Kirwain; aided also by Mr. F. Pollard and 
Mr. Ashford. The Post-office, as usual, had much extra work 
thrown upon its staff, for the branch office opened in the Reception- 
room had altogether about twelve or thirteen hundred letters per 
day passing through it, and more newspapers than had ever been 
posted before in one week in Exeter; this branch office was under 
the charge of Mr. R. 8. Mannings. 

To-morrow there will be several British Association excursions 
to the north and south coasts of Devonshire. The weather is fine 
now, and has been so during the whole week. 





Messrs. 


BIRMINGHAM PATENT FILE 
(LIMITED). 

By direction of the liquidators the valuable freehold works, land, 
rd buildin gs belon; ging x to the above company were for the second 
time brought to the hammer at the Hen and Chickens Hotel, New- 
street, Bi irming sham, on Tuesday, August 3rd, by Messrs. Cheshire 
An attempt was mi ade some time ago to sell 

i.e., the whole of the shops, land, 
machine s, tools, manager's house, 


THE COMPANY 


and Gibson. 


and boilers, 











st nh engines 

es, warehous ses, and, in fact, everything to make the works 
complete for the manufacture of files ; but a sufficient amount not 
a offered, they were withdrawn, ‘he premises, &c., were 


gain put up for sale on the 3rd of August (the machinery and 
lowe stock being reserved for sale on the 9th, 10th, 11th, 12th, 

13th, and 16th days of August), the lot, in the words of the cata- 
logue, ‘‘consisting of the buildings, which are of a most substantial 
cl ster, and have been erected, regardless of cost, especially for 
the manufacture of files by machinery, have been arranged with 
gre :, and are considered to be superior to any works of the 
ki din the kingdom. They comprise extensive clerks’ and other 
of manager's, and other rooms ; a lofty cutting shop, lighted 
from the roof, 88ft. Gin. by 72ft. Sin. ; four lofty shops, 88ft. Gin. 





it Ca 








eS 
fi . 





by ft. Gin. each, lighted from the roof ; lofty corridor, 166ft. Sin. 
by 15ft. ; with fi ttin g shops, warehouses, stores, and other build- 
ings, most favoural bly situated for carrying on an extensive business 


to advanta being on the banksofa can: al, and in close proximity 
to the Lon eas and North-Western and Great Western Railw: Lys. 
There is also a space of unoccupied land, suitable either for the ex- 
tension of the premises, or for the erection of other buildings 

f the : orks and the unoccupied land together comprise 
, or thereabouts. The steam engines and boilers, 
com- 
ull the modern improvements, are by Messrs. James Watt 
and comprise four high-pressure engines of 140-horse 
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S acres 3 
upon which no expense has been spared, of the first-class, 





bining a 
and Co., 















power collective ly, and four ¢ ‘ornish boilers, with pipings and 
fittings complete. mens’ patent gas furnaces and apparatus, 


h have been erected at a very considerable outlay, will be in- 
uded in the : and the works throughout are fitted up most 
completely with gas, water, and steam pipes, which will also be 
included.” As the auctioneer explained, these works are in quite as 
good o rdc ras they were the day they were put up, the company 
ittle workin them. Of the foregoing lot, the 


















land 3 st the company £2800, the buildings about £10,000, the 
eng boilers, &c., about £6500, with p ~ 9 and fixtures 
tbou » works, making the amount nearly £25,000. The works 
ar chine Ys, inclu ling everything, cost between £50,000 and 

The liquidators did not of course expect to realise that 







unt ; but the highest sum bid was £7000, so the property was 
i withdr: uwn, and are now, we suppose, open for oe private 
he works are constructed on the best and most com- 
dious principles—of the machinery we shall speak hereafter— 
vl are suitable for almost any description of manufacture ; in 
»¢ ostly way in which they are erected is a great drawback 

as most of the manufacturers in the district wanting 
lace could not spare the capital from their businesses to 
purch wse lien m. They would be a good investment for some capi- 
talist to buy, and then let, as there are plenty of manufacturers 
who wot ud rent them. & ubjoine lis the result of the two first 
l 1s most of the things are new, or as good as new, 





t, th 














«days § I 
it will bi . that the mi ajority of them fetched but a small price, 
Lots 272 to 3: 340 to 348 are omitted ; they comprise fifty- 





ind tools connected therewitb. 





eight Pp tent file- -cutting machin 





There being s no offer for the first one. the whole of them were 
passed, havecost the company between £200 and £300 each ; 
ey are certs ay wonderful machines, but far too complicated, 


having too much work about them for the purpose intended. It 
must be ilmost one man’s care to keep each machine in working 
order, they are so delicate. It is quite possible to get a much 
simpler oF od to do the work ; and until one is designed it is 
hardly likely machine-made files can compete with those made by 




















hand. The comparatively small prices the things fetched cannot 
be attributed to any want of energy on the part of Mr, Gibson, 
the auctioneer, as there is every credit due to him for the able 
manner in which he conducted the sale. 
First Day’s SALE, Monpay, AuGcust 91H, 1869, 
WAREHOUSE. 
ers’ Tools. 
LOT 
1. Anvil, 3 ewt. 1 qr. 24Ib., 14s. 
. Ditto, 3 ewt. 2 qrs. 18 Ib., 13s, 
3. Ditto (new), 3 cwt. 1 qr. i4 Ib., £1. 





: Smaller ditto, 1 ewt. 2 qrs. 251b., 9s. 

5. Three stone blocks, 1s. 

6. Five sledge hammers, 3 qrs, 21 Ib., 7s. 

7. Six ditto, 1 ewt., 6s. 6d. 

8. Twelve hand hammers, 3 qrs. 14 Ib., 10s. 

9. Twenty smaller ditto, 3 ars. 14 Ib., 14s. 

Twelve pairs of tongs, 2 qrs., 3s, 6d. 

Fifty pairs of ditto, 1 cwt., 10s. 

Fifty-six pairs of ditto, 1 ont. 11s, 

Sixty pairs of ditto, 1 ewt., 6s. 6d. 

Sundry tools, 3 qrs. 4 b., 4s. 

. Four swage blocks and two gauges, 

Fourteen swages, 1 cwt. 2 qrs., 10s. 

Sundry swages, 1 cwt. 3 qrs., 15s. 

Eleven ti ung swages, 3 qrs., 5s. 

1, Sundry steel punches, 2 qrs. 20 Ib., 
Eighteen sets, 1 qr. 7 Ib., 3s. 

. Three hacking tools for grindstones, 

Fourtcen file-cutters’ hammers and five 





2qrs. 16 Ib., 


Gs. Gd. 


3s. 6d. 
chisels,'] qr. 141b., 





Pieces of cast stccl for half-round files, 2 cewt. 1 qr. 4 Ib., 14d. 


per lb. 





Gas Fitters’ Tools. 
24. Nine pairs of tongs, 2 qrs., £1 2s. 


tube cutters, 15s. 
26. Pair of shears and cramps, 3s. 6 1. 
26°. A 2in. for steam pipe, 
1 qr. 20 Ib., 
27. A 


and lot « 


brass valve 
£17 


8. 








































1. Thirteen pigs of ditto, 4 cwt. 


2. Lot of cast brasses for shafting, 4 qrs. 

73. Four pairs of brasses for shafting an i two rin; 
7}. per lb. 

74. Three pairs of 64in. ditto, 1 ewt. 2 qrs. 14 lb., 





Three pairs of ditto, 2 18 lb., 7d. per lb, 








76. Four ditto, 1 qr. 17 Ib., 6 Ld, ag? Ib. 
Twelve brass-headed hammers, . 12 1b., 6} 
78. Pair of cast iron journeys, Fil G . Shame plate 
and six springs, 3s. 
79. Four ventilators, 2s. Gd. 
80. Two steel gauges, three duplicate | handles fo 


chines, &c., 5s. 6 
81. Two wroug 
with pulleys, Xc., 


iron tighteners for adji 
s. Gd, 


ht isting 


























27. Eighteen ditto, 2s, 6d. per doz, 
128. Thirty ditto, 2s. 6d. per doz. 





2ft., with tap, £1 15s. 


in. iron stop c ock, sixteen screwed sock¢ 








25. Stocks and dies for screwing large pipes, and two pairs of 


of 


gas fittings, 


ts, four nuts, 


and T socket, 3 qrs. 41d. 

28. Lot of sockets, T's, "and bends, 1 ewt. 3 qrs., £1 9s, 

29. Piece of lin. lead pipe, 1 qr. 7 1b., per lb. 

30. Sundry pipes and bends, 1 cwt. 2 qrs., 5s. 

31. Two moulding boxes and patterns for same, 1 cwt. 20 lb., 
3s. 6d. 

32. Ingot moulds and clips, 5 ewt., 9s. Gd. 

Smitl 

33. Seven striking hammers, 3 yrs. 

34, Sixteen hand hammers, 1 qr. 1 3 Ib., Ss. Gd, 

35, Sixteen pairs of tongs, 1 cwt., 11s. 

: Forty-on pairs of ditto, 1 cewt., 1Ss. 

Lot of swage tools, 1 cwt. 3 qrs. LO Ib,, £1 Ls, 

‘ Lot of ditto, 1 cwt. 2 qrs. 14 lb., 15s, 

39. Lot of mandrils and sets, 2 cwt., 18s. 

40. Punches and sundry tools, 3 qrs., 4. 

4] ee of old tongs, 1 qr. 20 lb., 1s. Gd. 

42. Lot of cast steel file blanks, 2 qrs. 12 Ib., 1d. per Ib. 

43, Four slaters’ hammers and two spindles and pulley ys, 5s, 

44. Wrought iron beds, &e., L ewt. 1 qr., 5s. Gd. 

45. Four lashing chains, 3 qrs. i4 lb., 10s. 

46. Lot of chain for Tangye’s patent pulley blocks (new), 2 qrs. 
10lb., 11s. 

47. Eight small chains, 1 qr. 22 Ib., 5s. 

= 8. Two old s. Gd 

Lot of scrap file steel, 5 cwt. 2 qrs., 1d. per Ib. 

a | ye’s patent hydraulic four-ton lifting jack, £2. 

51. Lot of wrought iron gas piping of various sizes, 7 cwt. 1 qr., 
lls. per cwt. 

52. Lot of holding-down pins and nuts, 1 ewt. 2 qrs. 7 Ib., 4s. 6d. 
per cwt. 

53. Lot of nuts and bolts, 1 ewt. 1 qr. 15 Ib., 4s. per ewt. 

54. Lot of ditto, 3 qrs., 4s. per cwt. 

55. Lot of 2in. screwed nuts, 1 ewt. 1 qr. 2 Ib., 4s. 6d. per ewt. 

56. Lot of ldin. ditto, 1 ewt. . 41b., 8s. Gd. per cwt. 

57. Lot of lin. ditto, 3 qrs. cae 10s, Ga, per cwt, 

58. Lot of nut forgings, 2 ewt. 10 lb., 9s. 6d. per ewt. 

5%. Lot of washers, nuts, and bolts, l ewt. 2 qrs. 6 Ib., 6s. 6d. 
per cwt. 

60. Lot of cast steel plates, &c., 1 qr. 101b., 5s. Gd. per ewt. 

61. Lot of nuts and bolts, 1 ewt. 3yrs. 10 lb., 7s. per ewt. 

62. Ditto ditto, 1 ewt. 3 qrs. 51b., os. per ewt. 

63. Twelve lead laps, 2 qrs., 6s. 6 1. 

64. Lot of zine beds, 2 qrs. 4 Ib., 8s. 6d. 

65. Seven lead beds for file cutters, 18 lb., 3s 

66. Four cakes of tin, 1 qr. 

67. Lot of pig lead, 2 qrs. : 

68. Lot of mixed metal beds for file-cutt ing machines, 1 cwt, 
2 qrs. 10 Ib., 1jd. per Ib. 

69. Lot of mixed metal, 1 ewt. 1 qr. 5lb., 1fd. per Ib. 

70. Lot of ditto, 2 ewt. 4 1b., 14d. per lb. 


- per Ib. 
- per lb. 


18 Ib., 


»2 qrs. 


7}a. per Ib, 


1. per Ib. 
s, six pulleys, 
r cutting ma- 


leather bands 


82. Lot of wroug cht iron turned collars and other useful tools, 
1 cwt. 1 qr., 7s hee ore 

83. Boring bar, spindles, and pulleys for lap grinding, &c., 1 ewt 
2 qrs. 6lb., 3s. per cwt. 

d4. Thirte een wrought iron turned spindles for lap grinding, 1 ewt. 
2 qrs., 5s. 6d. per ewt. 

85. Lot of xed w iron hinges, pulleys, and bell handles, 2 qrs, 
7 Ib., 6s. per cwt. 

86. Lot of scrap spring steel, 1 ewt. 3.qrs. 10 Ib., 4s. per cwt. 

87. Lot of malleable ironcastings, 1 ewt. 1 qr. 7 lb., 38. per ewt. 


85. Six 12in. emery and india-rubber laps, lin. on face, 56 Ib., 
43d. per lb. 

89. Five 12in. ditto ditto, 74 Ib., 444. per Ib. 

90. Eight l2in. ditto, 14in. on face, 154 lb., 3}d. per Tb. 

91. Six 12in. ditto, 23in. , 18H 1b,, Shd. per Ib, 

92. Nine ditto, various, hd. per Ib, 

93. Twelve ditto, old, 178 Ib,, 2d per li 

94. Nineteen segments for grinding apparatus, various sizes, 
3 cwt. 1 qr. 21 Ib., Sd. per Ib. 

‘ tighteen india-rubber washers, 8s, Gd 

%. Sundry ditto, 4s, 

97. Three balls of tarred : s, Ds 

93. Lot of wrought iron washers, 1 ewt. 2 qrs. 18 lb., 7s. Gd. per 
cwt, 

99. Ditto ditto, 1 ewt., 5s. per cwt. 

10). Ditto ditto, Lewt. 1 qr. 101b., 7s. per ewt. 

101. Lot of wrought iron nuts, various sizes, 1 cwt. 1 qr. 20 Ib., 
Ys. pe ‘— 

102. Lot of 1} to lhin. cut nails, 1 ewt. 1 qr. 21b., 7s. Gd. percwt, 

105, Lot of d itto, various, 3 qrs., 8s. per cwt. 

104. Lot of small sprigs, 1 qr. 20 lb., 7s. 6d. per ewt 

105. Lot of zine slating nails, | %; 10 lb., 17s. per cwt. 

106. Lot of screws and cut nails, per cwt. 

107. Lot of wrought iron door heed, 48, per cwt, 

108, > athe band laces, 12 Ib,, £1. 

109. Lot of sand paper, 1 qr. 5 Ib., 7s. 6d. 

110, Lot of fine emery paper, 10 Ib., 4s. Gd. 

111. Lot of coarse ditto, 2 qrs. 14 lb., 17 

112. Lot of ditto, 1 cwt., £1 2s. 

113. Twenty glass eng amelled iron plates, 3 

114, pe of yarn and pacing, 6s. 

115. Lot of felt for roofing, 10 $ square feet, 5s. Gd. 

116. Lot of glue, 12 Ib., 3d. per lb. 

117. Lot of resin, 10 lb., 1s. 

118. Twonew galvanised iron buckets, 3s. 6d. 

119. Two file boxes, with copper gauze wire covers, Xc., 4s, 

120. Lot of best bar steel, 5 cwt. 3 qrs. 10 lb., 24s. per ewt. 

121. Lot of short pieces of ditto, 2 cwt. 3 qrs., 10s. per ewt. 

122. Twocars of 2in. and 2jin. steel, 1 cwt. 1 qr., 17s. per cwt, 

a Seven zinc plates, 4 cwt. 1 qr., 20s, per cwt. 

124, Eight new shovels, 1s. 9d. each, 
125. Twenty-four hammer stales, 2s. 6d. per doz, 
126. Twenty-four ditto, 2s. 6d. per én. 


129. Thirty ditto, 2s. 6d. per doz. 

130. Fifty-two ditto, 2s. 6d. per doz. 

131. Sundry mallets and file handles, 3s. 6d. 

132. Part of a cask of ground charcoal, 1s. 

133. Three sham registered grate fronts, 7s. 6d. 

134. Cast iron stove, with pan and plate, and piping to ditto, £1. 
135. Lot of neat’s-foot oil, 5s. per gallon. 

136. Lot of blue billy ditto, £1 10s. 

137. Galvanised wrought iron oil cistern, 2ft. Gin. by 1ft, 9in. by 
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138. Ditto ditto ditto. £1 15s, 
139. Ditto ditto ditto, £1 15s. 
140. Galvanised wrought iron oil cistern, 1ft. 6in. by Ift. Gin. by 
1ft. 6in., 11s. 
141, Ditto, 2ft. by 1ft. by 1ft. Gin., 10s. 
142, Ditto ditto, 10s. 
143. Circular galvanised wrought iron. bin. 2ft diameter by 4ft. 
deep, £2 10s. 
144. A 6ft. drip pan, lined with lead, 7s. 
145. Strong deal stand for oil cistern, 7ft. by 2ft. Gin., 5s. 
146. Two square lard boxes with lids, 2s, 6d, 
147. Six oil cans, 2s, 6d. 
148. Twelve small ditto, 4s, 6d. 
149. Twelve ditto, 5s. 6d. 
150. Twelve ditto, 4s. 
151. Twenty-four ditto, various, 3s. 
152. Three large store oil cans, 1s. 6d. 
153. Grease box, two oil cans, tundish, and sundries, 1s, 
154. Tron sack barrow, 4s. 
(To be continued.) 








ON THE OVERHEATING OF FURNACE CROWNS 
AND OTHER BOILER PLATES WHEN COVERED 
WITH WATER. 


(Concluded from page 90.) 


“*No. 4. The fourth case of injury to furnace crowns through 
the use of a feed-water forming a fine floury deposit, came under 
my notice in August, 1867, and occurred in the neighbourhood of 
Lancaster, to a range of three Lancashire boilers, measuring about 
28ft. in length, 7ft. in the diameter of the shell, and 2ft. 74in. in 
that of the furnace tubes, which were strengthened with T iron 
hoops at each of the ring seams of rivets, while the blowing-off 
pressure was about 601». per square inch. In this case, though the 
feed-water was drawn from a neighbouring stream, which was 
perfectly clear to the eye, these boilers were found to give re- 
peated trouble at the furnace crowns, the plates bulging down 
and the ring seams straining and leaking. 

‘The fault had erroneously been attributed to the construction 
of the boilers, in consequence of which the encircling hoops had 
been removed and the furnaces renewed with ordinary lap riveted 
plutes. This alteration was clearly in the wrong direction, and 
the plates soon bulged, and the seams soon leaked again as badly 
as ever, 

“*The accompanying cut, Fig. 2, will show the nature of 
the distortion of the furnace crowns in this case. 


FIC.2. LONCITUDINAL SECTION 
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‘*At this juncture I was requested to make an examination, and 
on getting inside one of the boilers found that it contained a con- 
siderable quantity of light floury deposit, very similar to that met 
with on previous occasions, and already described, while in addition 
the feed-water was heated by the exhaust steam from the engines, 
and thus charged with grease. Though a surface blow-out ap- 
paratus was fixed to these boilers, it was quite neglected, the 
connection between the internal collecting trough and the scum 
tap being broken off, so that it was rendered useless, while the 
boilers altogether had been very carelessly looked after. These 
facts were faithfully reported to the manager of the works, coupled 
with the recommendation that the practice of heating the feed- 
water by the injection of the exhaust steam should be at once dis- 
continued. But this view of the case by no means proved accept- 
able. The manager was resolved to have the boilers condemned, 
and not their treatment or that of the feed-water. The following 
analysis, however, of the feed-water and sediment formed by it, 
shows how similar they were in character to the previous cases 
referred to :— 


SEDIMENT. 
Carbonate of lime oe o oe oe o ee 84°210 
Sulphate of lime ee a * oe oo ee «61447 
Carbonate of magnesia. ee oe oe oe e- 3991 


lron-peroxide, alumina .. .- oe - oe e- 1811 
Silica-sand ° ee oe oe oe ee ee «61 441 
Moisture and volatile matter we ee oe oe §=7T10 





100°000 
N.B.—The volatile matter seemed to be of an oleaginous nature, 
nd could not well be estimated. 


WATER. Grains per gallon: 
Carbonate of lime ee o. ee oe oy es 11°228 
Sulphate of lime oe . oo . . ee 3°840 
Carbonate of magnesia ee ee oe ee oe 2224 
Chloride of sodium ee oe oe oe eo 2°460 


Silica or se oe oe oe oe o- ee 0°550 
Total residue, 20°440. Hardness before boiling, 13°5deg. Hardness 
after boiling, 4°5 deg. 
N.B.—The water was clear, slightly acid, and contained but a trace of 
iron. It has no particular solvent action on iron. 


** Looking at the above analysis there can be no question that 
the character of the feed-water and the introduction of grease, 
coupled with the practice of allowing the sediment to accumulate 
in large quantities in the boilers, was the cause of the injury to the 
furnace crowns, as in the cases previously referred to; while it may 
be added in confirmation that after examining these boilers I was 
informed that one, if not more, of the fusible plugs had been blown 
out, though covered with water at the time, which is a clear evi- 
dence that overheating had taken place. Trying, however, as the 
feed-water was in this instance, the injury to the furnace crowns 
would have been materially reduced, and probably avoided alto- 
gether, had the apparatus for blowing out from the surface of the 
water been kept in good order and regularly used. 

“Tt may also be stated that at the time of my visit I strongly 
urged that the boilers should be gently fired, since, under the cir- 
cumstances, hard firing might bring the furnace crowns down in two 
hours. I had but just returned to Manchester when the manager 
wrote me that another of the boilers had failed at the furnace 
crowns, and the works in consequence were at a standstill. Hard 
tiring is an important element in these cases of injury to furnace 
crowns with waters containing this fine floury deposit. % 

‘*No, 5. The fifth case which may be referred to occurred in Sun- 


derland to a boiler of the patent double-furnace conical water tube 
class, and my attention was called to it in January, 1868. This 
boiler had been found to fail repeatedly at the plates and seams of 
rivets in the furnaces, in consequence of which frequent repairs 
had been had recourse to, and, supposing that the injury to the 





boiler was due to expansion of the parts, and to too much rigidity, 
a hoop of bridge rail or horse-shoe section had been worked out of 
Lowmoor iron, and introduced at one of the ring seams of rivets in 
cach of the furnaces in order to give elasticity. This, however, 
proved of no avail, the furnaces again gave trouble and bulged 
inwards, when some strong stays, ldshing the furnaces to the shell, 
sy ” in, somewhat as in the case of No. 2, and as illustrated 
in Fig. 1. 

‘*At this juncture the owner of the boiler, who was a correspond 
ing member of this Association, saw me with regard to it, and from 
his sketch of the shape in which the furnaces had given “~ the 
case appeared very similar to those already mentioned, while it 
turned out on inquiry that the feed-water contained a good deal 
of carbonate of lime, and that it was heated by the exhaust steam, 
and thus received the engine sewage. I laid the facts of the pre- 
vious cases before the owner of the boiler, and on his return he 
had the feed-water changed, when the bulging of the furnace 
crowns ceased, while, it may be added, that he found on reference 
that the difficulty with the furnace crowns had commenced with 
the use of the feed-water in question, so that this afforded a 
double proof of the cause of the injury. 

‘*No. 6. The sixth case which may be mentioned, and to which 
my attention was first drawn about March, 1868, gave as much 
perplexity as any one of them. 

‘**It occurred to an ordinary Lancashire boiler in the neighbour- 
hood of Manchester, while the feed-water, which was drawn from 
a well sunk on the premises, was heated by the exhaust steam 
from the engine. The boiler measured about 24ft. in length, 6ft. 
Yin. in the diameter of the shell, and 2ft. 3in. in the furnace tubes, 
while it was worked at a pressure of about 55 1b. on the square 
inch. This boiler had been originally constructed for experi- 
mental purposes, in consequence of which some steam pipes from 
10in. to 12in. in diameter were carried through it from one end 
to the other, which thus served as longitudinal stays to the end 
plates. As these complicated the boiler they were removed, and 
gusset stays substituted for them. 

‘Shortly after this the furnace crowns were observed to leak. 
Whether this had commenced before the removal of the pipe stays 
just referrel to or not, is difficult to ascertain; at all events, the 
owner attributed the difficulty with the furnace crowns to the 
removal of these pipes and the introduction of gussets in their 
place. This clearly, however, had nothing to do with it, though it 
was not very apparent what was the real cause. After repeated 
minor repairs, however, were found useless, the furnace tubes were 
taken out altogether, the front half of them entirely renewed and 
strengthened at two of the ring seams of rivets with T iron hoops, 
while the front end plate of the boiler was also renewed. 


° 
— 





“‘The manner in which the repairs were executed appeared on 
examination to be satisfactory, nevertheless the boiler only 
worked on a few weeks before leakage again commenced. A con- 
sulting engineer was then called in, who gave it as his opinion 
that the fault was in the workmanship, and that the overlaps had 
not been well drawn up. The defective seams were therefore 
again repaired, the old rivets cut out, the holes rimered, and fresh 
rivets put in. 

“Just at the time that the boiler was re-started a number of 
practical working boiler-makers had a meeting, and discussed the 
cause of the continued and mysterious leakage that had occurred 
to this boiler. One of them strongly objected to the encircling 
hoops, and to these he attributed all the injury, stating that he 
had a similar poiler under his charge which was never out of 
trouble, but always leaking and needing repair ; while he con- 
sidered such a boiler was as good as an annuity to the boiler mender, 
and that the man who was charged to keep the one under con- 
sideration in order would never be in want of ajob. At length 
the meeting unanimously resolved that encircling hoops prevented 
any expansion of the furnaces, and that it was against all the 
known laws of nature for boilers constructed in this way to keep 
tight ; and, further, that within three weeks leakage would set in 
again, and the works would have to be stopped for further repairs. 
This decision was communicated to the owner of the boiler, and, 
surely enough, within the appointed time the boiler commenced 
to leak once more. At this the owner was quite disheartened, 
and regretted that he had not had the boiler entirely renewed 
rather than repaired. 

“In a long conversation with the owner at this juncture, it 
transpired incidentally that when his men first got into the boiler 
after letting off the water they found some loose fine dusty 
deposit within it, when it at once occurred to me that this case 





‘This case, though not so severe as some of the others mentioned, 
is perhaps the most interesting, from the great perplexity which 
arose with regard to it, and the conclusive manner in which it was 


up. 
“No. a The seventh case was met with near Carlisle, in July, 
1868. The boilers in this instance, which were of the ordinary 
Lancashire type, and strengthened at the ring seams of rivets in 
the furnaces with T iron hoops, drove a condensing engine, and 
were fed from the hot well. The length of these boilers was about 
30ft., their diameter in the shells 7ft., and in the furnace tubes 
2ft. 8in. while the load on the safety-valve was about 501b. per 
square inch. 

“These boilers gave way, as in the previous cases, at the furnace 
crowns, in consequence of which the owners reflected on the makers, 
and the makers, knowing they had delivered sound work, could 
only account for the failure by supposing that the boilers had been 
mee borne y and the water supply allowed to run short. 

“On making an examination I found that the deposit within the 
boilers was of a fine floury nature, like that already described in 
he previous instances, though the quantity was not so great 
neither were the furnaces so severely distressed. The following is 
an analysis :-- 
Carbonate of lime 
Iron (peroxide) .. ee 


- .. . *. ee . 69°39 
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Alumina .. ee oe oe . oe oe ee 2°03 
pm nae of lime .. se oe oe ee oe oe 2°39 
Carbonate of magnesia .. ee ee ° oe ee 3°38 
Silica and sand .. oe ee ee oe oo oe 10°73 

* Organic matter .. +s eo ar ee ee ee 756 
Moisture ee ee ee oe °. ee 2°35 

*Containing 2°95 of fatty matter. 
100°00 


**From the above analysis it will be seen that the feed-water 
was very similar to that met with in the other cases previously 
referred to, though it will be seen that the percentage of carbonate 
of lime is scarcely so high, which possibly explains the fact stated 
above, that the furnace crowns were less distressed than usual. 

“No. 8. The eighth case that may be referred to was met with 
in August, 1868, and occurred to a couple of boilers laid down near 
the river Mersey, in the neighbourhood of Widnes. These boilers 
were of the ordinary Lancashire type, and were but just new, yet 
they had failed repeatedly at the ring seams of rivets of the furnace 
crowns, when the old rivets had been cut out, the holes rimered, 
and new rivets inserted, but without success. 

‘Under these circumstances the maker of the boilers called upon 
me, when, in answer to inquiries, it appeared that the feed-water 
was heated by the exhaust steam from the donkey engine, and that 
the deposit was of a light floury character. I at once recommended 
that the exhaust should be diverted from the feed-water, and on 
this being done the difficulty with the furnace crowns was over- 
come. In about « month afterwards the boilers were reported as 


| working satisfactorily, although they had never stood for more 


than forty-eight hours before. 

“The following is an analysis of the sediment, which, as in the 
previous cases, shows a predominating proportion of carbonate of 
ime :— 


Carbonate of lime and magnesia +e .° oe. 83°33 
Sulphate of lime .. oe ee ee ee ee oe 117 
Alumina and iron ee oe ee ee oe oe 4°25 
Silica ee oe oo os + oe ee ee 740 
Oily matter oe. ee oe os oe ee oe 0°25 
Organic matter .. ou ee oe oe oe ee 3°69 

10000 


“Tt may be added that further cases have been met with in the 
neighbourhood of Widnes, and that in December last two other 
boilers came under my attention, the furnaces of which were bulged 
out of shape from the same cause as that referred to above. 

“It is worthy of note that three different cases of injury to 
furnace crowns from this fine floury deposit have been met with 
in the neighbourhood of the Mersey, and within a few miles of 
Liverpool. 

‘*T have gone into this subject at some length because it is one 
not generally understood. It will be seen that the cases of injury 
referred to were not confined to any peculiar locality, but were met 
with in the neighbourhoods of London, Lancaster, Carlisle, Birken- 
head, Sunderland, Ruabon, Widnes, and Manchester, so that they 
were widely scattered over the country. It can scarcely be doubted 
that for the want of understanding this subject many cases of mis- 
apprehension between boiler owners and boiler makers must have 


might be similar to the others previously recorded in this report. | occurred, and the blame of leakage at the seams of rivets in the 


This had not been suspected before, since the furnace crowns were | 
not bulged out of shape, but merely strained at the seams of rivets ; 
while in answer to inquiries it had been stated that the deposit 
altogether was of a very inconsiderable and trivial character. 
therefore explained to the owner my suspicion that all the trouble | 
he had experienced was due to the feed-water, and recommended 
him at all events to give the boiler atrial with the Manchester ‘ 
town’s water, instead of that drawn from the well, a recommenda- 
tion, it may be added, that had already been made, as a matter of 
a, but had not been thought worthy of adoption. Though 
e had no faith in the remedy proposed, it was so simple that he 
consented to try it. The boiler was at once washed out, and the 
next morning started to work with the town’s water. From that 
day the trouble was over. The boiler worked on satisfactorily for 
several weeks, and after being slightly caulked so as to remove 
the effects of the old leakages, it was perfectly sound ; and though 
the Tiron hoops, which were decided at the meeting of boiler 
makers to be ‘opposed to all the known laws of nature,’ had 
not been A the boiler has worked on to this day without 
giving further trouble, and promises to do so for the next seven 


years. 

“The following is an analysis of the sediment, from which it will 
be seen that carbonate of lime is the predominating ingredients 
though it does not form so large a percentage as it did in the pre- 
vious cases, which it is interesting to notice in connection with the 
fact that in this boiler the furnace plates were not bulged, but 
merely strained at the seams of rivets :— 

Carbonate of lime oe oe ee oe oe 38°960 
Copper ee oe ee oe oe ee ee oe trace. 
Carbonate of lead ee ee ee ee . oe 1°790 
Sesquioxide of iron oe oe ee oe ee oe 5°005 
Alumina oe ee oe. e- ee oe 4°456 





Sulphate of lime oe oe ee oe oe ee 4-490 
Carbonate of inagnesia oe oe oe oe ee 1216 
Magnesia .. ee ve . oe ee ee +e 11°847 
Phosphoric acid .. ee ee oe ee +e +. trace. 
Chlorine .. on ee ee oe o a oe trace. 
Sand and silicic acid .. ee oe - ee +. 17977 
Fat .. so. oe we weve we TIED apr 
Other organic matter .. « o ee ee 3367 — 
Moisture .. ee e . oe ee ee ee 2°219 

98°702 


The deficiency is partly due to the given percentage of carbonate of 
lead being too small, and to the traces of alkalies, copper, phosphoric acid, 
and chlorine. 

“When the boiler continued to work on satisfactorily week after 
week and month after month, simply by exchanging the well water 
for the town’s water, the owner could not entertain any further 
doubt on the subject ; and on recollecting the changes made in his 
works from time to time, and remembering how the well had been 
deepened to increase its supply, he was able to trace a clear con- 
nection between the use of the well water and the leakage of the 
boiler. This shortly received a striking corroboration. In the 
course of the long drought that occurred in the summer of 1868 the 
supply of the Manchester Waterworks, as all in this locality will 
remember, began to run short, especially for engine Se8, 80 
that for one afternoon the owner was obliged to fall Mac on the 
well water, when, though he tried the experiment for a few hours 
only, the boiler at once commenced to leak as before, so that he 





gave up the well water once more, and resolved never to return to 
it again, 


furnaces attributed to defective workmanship, or overheating 
through neglect of the attendants, instead of to the feed-water. It 


‘ is trusted that the general diffusion of information on this subject 


will prove of practical value to boiler makers and boiler users, and 
that the number of examples given will be considered sufficient to 
establish the fact that both in externally and in internally-fired 
boilers the plates over the fire may be overheated and bulged out 
of shape even when covered with water. 








SEWAGE IRRIGATION AT BANBURY.—Banbury contains about 
11,000 inhabitants. The sewage formerly polluted the Cherwell, 
but certain parties complained of the nuisance, and a decree of 
the Vice-Chancellor ordered its discontinuance. The Board of 
Health subsequently rented a farm of 137 acres, about a mile from 
the town on the Northampton side of the Cherwell, over which 
they save since continued to pump the liquid, the quantity being 
300,000 gallons in the twenty-four hours. e solid matter is 
detained in tanks, mixed with the sweepings of the streets, and 
with ashes, and disposed of to canal boatmen, who sell it to the 
farmers. The rent of the farm is £616 10s. Thirty-five acres were 
laid down with Italian rye-grass, which is now in its third year. 
During 1868 the sales of produce realised upwards of £1300. Up 
to the present time for this year the amount received has been 
£912 15s. 10d. This sum includes successive cuttings of rye-grass, 
mowing grass, lattermath, and cabbages. There is now ing on 
this sewage farm a crop of mangolds (sixteen acres), the like of 
which is rarely to be met with. A great many of the roots are 
24in. in circumference, and it is impossible to guess what size they 
will attain before the end of the season. The field grew oats last 
year, after having been broken up by a steam cultivator in the 
autumn, was thoroughly sewaged during the winter, and the seed 
sown early in March. e wire worm thinned some of the rows, 
but the gape were filled up by judicious transplanting in showery 
weather. The crop, as a whole, now looks magnificent, and excites 
the astonishment of agriculturists in the neighbourhood. Rather 
more than an acre of cabbages were planted last autumn. These, 
including sprouts, have been sold for £20. It has been found, 
however, thut after the plants have attained a certain size appli- 
cations of sewage do them more harm t The soil is stiff 
and heavy. Possibly different results may be perceptible with 
regard to this and other similar crops on lighter land. Onions thrive 
under sewage if the liquid is not allowed to settle in pools. It has 
been found on this farm that carrots are tender roots and that 
fresh sewage causes them to rot. Parsnips, on the contrary, show 
no such tendency. The whole of the farm has been irrigated during 
the last year, with the exception of twelve acres, which have not 
yet been levelled for the purpose. The natural, or m. wing grass, 
is much improved in quality by irrigation, and the yuantity is 
more than double that which grows in the adjoining fields. — Times. 

THe New VaADE MEcuM (invented and manufactured by Chas. 
H. Vincent, optician, of 32, Windsor-street, Live’ 1) consists 
of a tel p well adapted for tourists, &c., to which is added an 
excellent microscope of great power and first-class definition, quite 
equal to others sold at ten times the price. Wonderful as it | 
seem, the price of this ingenious com tlon is only 3s. 6d.. 

Mr. Vincent sends it (carriage free) anywhere, with printed 
directions, upon receipt of post office order or stamps to the 
amount of 3s, 10d.—ADvT. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

1100. Joun Bercer Spence, Manchester, “Improvements in the treat- 
ment of cast iron for its conversion into eable iron or steel.” —10th 
April, 1869. 

1661. JEAN Marre Muterse and Henri Guieert DE Vatory, Guérande, 
Département de la Loire Inférieure, France, “A novel liquefiable 
compound substance to be used for "extinguishing fires.”—29th May, 
1869, 

2095. Louis ScHALLEINDER, Rue de Malte, Paris, ‘‘ Improvements in 
pena or apparatus for stamping wax and other candles.”—12th 
July, 1869. 

2348. EMILE Rrnovx, Paliseul, Luxembourg, Belgium, ‘A life-preserving 
dress.” 

2350. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “A new or 
improved numbering register or apparatus.”. me communication from 
from Gerard Sickles and John Hill Thorndike, Boston, Massachusetts, 


U.S. 

2352. CHaRLes Joun Cuvusp, Endsleigh-street, Tavistock-square, London, 
“Improvements in drills and apparatus for boring holes in coal, hard 
ground, slate, and minerals.” 

2354. WiLL1aM Rosert Lake, Southampton-buildings, London, ‘ Improve- 
ments in devices for holding the chimneys of gas burners and other 
lighting Seer ’—A communication from Elliott Perry Gleason, 
New York 8.—6th August, 1869. 

2856, WILLIAM Tonce, Brixton, Surrey, ‘‘ Improved means, apparatus, 
and machinery for generating elastic vapours, and applying such 
vapours for producing motive power.’ 

2358. WILLIAM MANWARING, Britannia Works, Banbury, Oxon, “ Imaprove- 


ments in harvesting machines.” 
ham, Suffolk, “‘ Improvements in 


2360. Georce NickERsOoN, Barni 
apparatus for raising and stacking straw and other agricultural 


sroduce.” 

23 32. Hewry Branpretu, Manchester, ‘“‘ An improved arrangement and 
construction of cutter to be employed in the manufacture of saw 
handles and other articles of a similar description.” 

2364. Witt1amM Epwarp Newton, Chancery-lane, London, “An im- 
wroved process for purifying or disinfecting alcohol and alcoholic 
| wat ”_A communication from Edme Jules Maumené, Paris. 

2366. ALFRED BuckrncaaM IBpoTson, Sheffield, “ Improvements in joints 
for uniting and securing the ends of railway rails.” 

2370. Georce Ritcuie, Belmont Villa, Tyrwhitt- road, Lewisham-road, 
Kent, “‘ Improvements in the construction of tents and sunshades or 
weather protectors suitable for carriages and other vehicles.”—7th 
August, 1869. 

2372. GeorGe RasTat, Manchester, ‘‘ Improvements in velocipedes.” 

2374. SamuEL OsBorn, Sheffield, “Improvements in knives and knife 
bars for reaping and mowing machines.” 

2376. Joun FroGcart, Lenton, Nottinghamshire, 
pickers employed in the process of weaving. 

2378. Ciinton Epccu use Broomay, Fleet-street, London, “Improvements 
in means or apparatus for carrying or storing eggs.” —A communication 
from Philip Paul Josef, Buffalo, U.S. 

2380. Henry WimsHurst, Attenburg-terrace, Wandsworth-road, Surrey, 
“Improvements in marine propellers, and in vessels to receive the 
same.” 

2382. Witut1aM Ropert LAKE, Southampton- -buildings, London, “ An 
improved apparatus for adding numbers.”—A communication from 
Charles Henry Webb, New York, U.S.—9th August, 1869. 

2384. Ropert Lonepon, Manchester, “Improvements in safes and refrige- 
rators for preserving and cooling food and other articles.” 

388. CHARLES WENZELAS ZENGER, CHARLES Louis StRuBE, and LEoPoLD 
“a ert, Buckau, Prussia, ‘‘A globular cylinder manometer with 
double capillary lock.” 

23 0. Josepa Exticortr Hotmes, Buckingham- “street, Strand, London, 

‘ Improvements in cutting and dressing stone.” 

2392. THomas SCHOENBERGER Buarr, Tavistock Hotel, Covent-garden, 
London, ‘Improvements in the treatment of conglomerates of cast 
iron and other substances, and in apparatus employed for that 
purpose. 

2396. WILLIAM Wricut, 
spindles.” ° 

2393. CALEB Davip Watson, Liverpool, ‘‘ Improvements in waterproofing 
fabrics, and in the manufacture’ of compositions suitable for this pur- 
pose. »__4 communication from Angelo Lué, Milan, Italy. ary August, 
1869. 

2400. Jonn TENWICK, Spittlegate Ironworks, Grantham, 
“Improvements in lubricators.” 

2406. Freperick Hotuam NeepuaM, Mortlake, Surrey, “ An improved 
apparatus to be applied to casks or other vessels containing liquid, to 
preserve the liquid: while on draught.” 

2403. ALEXANDER MELVILLE CLARK, Chancery- -lane, London, “ Improve- 
ments in the facture o! te of ammonia.”—A communi- 
cation from Lucien Henri Blanchard, Boulevart St. Martin, Paris.— 
1lth August, 1869. 


{Inventions Protected for Six one - the Deposit of 
Complete Specifica 

2416. Wiit1am Rosert Lake, ee steer ailing, London, ‘‘Im- 
provements in machinery for charging gas retorts.”—A communication 
from N. O. J. Tisdale, New Orleans, Louisiana, U.S.—12th August, 
1869. 

2421. Epwarp Jacos Huu, Victoria Station, Pimlico, London, and 
Ricuarp Davis, Craven-street, Strand, London, ‘‘ An improved signal- 
ling apparatus used in hand signal lamps. "—13th August, 1869. 

2125. James Lewis, Fenwick-street, Liverpool, “ Improvements in ex- 
tracting copper from its ores.”—A communication from Thomas Sterry 
Hunt, Montreal, Canada, and James Douglas, jun., Quebec, Canada.— 
13th August, 1869. 

2135. Epwarp Henry Crapock Monckton, Oriental Bank Corporation, 
Threadneedle-street, London, “ Improvements in agricultural ma- 
chinery and in appliances for harvesting and preserving crops.”—14th 
August, 1869. 

2438. Tuomas Warp and WALTER Suaw Brack, King’s Lynn, “ Improve- 
ments in machinery for twisting tobacco. 6th August, 1869. 





Birmingham, ‘‘Improvements in knobs and 


Lincolnshire, 








Patents on which the Stamp Duty of £50 has been Paid. 

2060. MatrHew ANDREW Murr and James McILwnam, Glasgow, Lanark- 
shire, N.B., ‘Moulds for casting ground screws for fence and other 
posts.”—10th August, 1866. 

2069. Epwarp ALFRED Cowper, Great George-street, Westminster, ‘‘ Ma- 
chinery for sewing.”—13th August, 1866. 

2269. Epwarp NELSoN, Johnson’s-place, Ranelagh-road, Thames-bank, 
London, ‘Treating certain fibrous vegetable substances.” — 4th 
Sept embe r, 1866. 

2244. CHARLES DENTON AseL, Southampton-buildings, Chancery-lane, 
London, ‘‘ Joints or connections for pipes.”—3lst August, 1866. 

2127. Joun VARLEY, Bolton, Lancashire, “Steam engines.”—18th August, 
1866. 

2155. Witu1aM Tonoaue, Wakefield, Yorkshire, ‘‘ Preparing, straightening, 
and combing fibrous materials. 29nd August, 1866. 

2160. James Livesey and JonN Epwarps, Park- street, Westminster, 
“ Permanent way of railway, &c.”—23rd August, 1866. 

2174. Joun BaRRACLOUGH Fei, Spark Bridge, near Newton- -in-Curtmel, 
Lancashire, “Locomotive engines and carriages, &c.”—24th August, 
1866. 

2136. W1LL1AM TAYLOR, Bridge-street, Driffield, Yorkshire, ‘‘Sewing ma- 
chines.”—20th August, 1 

2139. RoBERT ANTHONY Epwarbs Scort, Lewisham, Kent, ‘‘ Manceuvring 
guns.”—20th August, 1866. 

2146. Jonn Lonosorrom, Belgrave Foundry, Leeds, Yorkshire, ‘Orna- 
menting kampakaon, linoleum, kamptulicon, enamelled india-rubber 
floorcloths, &c.”—22nd August, 1866 

2151, Jon Moore Hype, Greenwich, Kent, “‘ Armour-plated ships and 
vessels.” — 22nd August, 1866. 

2168. Wituram Wetcu, King-street, Southsea, Southampton, 
com: tions, &c. ”_28rd August, 1866. 

2192. Georce Hunter, Maentwrog, Merionethshire, and WIiILLiAmM 
ForHercItt Cooke, Aberia, near Carnarvon, North Wales, ‘* Machine 
and tools for cutting slate, stone, marble, and other minerals.”—25th 
August, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 
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“Cement 





“Improvements in ! 


or ctu flour.”—10th April, 1869. 

1131. Bexsamin JosepH Barnarp MILLs, Southampton-buildings, London, 
“Improvements in the manufacture of boots and shoes, and in ma- 
chinery employed therein.”—A communication from Everett Preston 
Richardson, Lawrence, Massachusetts, U.S 

1132. RicHarD Eepe MARSHALL and CHARLES MarsHALt, Cheltenham, 
Gloucestershire, ‘‘ Improvements in apparatus for distributing fumi- 
gating matter in order to destroy insects and flies on plants.” 

1139. Martin Samvurison, County-buildings, Kingeton' _ -Hull, York- 
shire, and Cyrus Eskrert, Kingston-u kshire, “ An 
improved combined metallic “envelope and fillin plate to be used in 
ne oil or beer A matters from seeds or uther oil or fat-yielding 

and lly in the manufacture of oil cake.”—13th April, 





— Se nee Wrexham, Denbighshire, ‘‘ An improved mode of 
y 





1869. 

1141. Epmunp Dow ine, St. John’s-wood, London, “‘ Improvements in 
pianoforte actions.” 

1144. Amnerst Hawker Renton, Great Queen-street, Westminster, 
“ Improvements in the mode of jointing pipes and tubes, and in the 
packing employed therefor.” 

1145. Wittiam Henry Hackinec, Toomas Hackrine, and James CHAMBERS, 
Bury, Lancashire, “‘ Improvements in looms for weaving, and in appa- 
ratus used in connection therewith.”—Partly a communication from 
William Lancaster, Cannstatt, Wurtemberg. 

1150. BarNarD WILLIAM Farey, Bermondsey, Surrey, “‘ Improvements in 
steam engines.” 

1155. WittiaM = GRADWELL, 
boilers.” 

1159. Ctinton Epccumpe Brooman, Fleet-street, London, ‘“ Improve- 
ments in apparatus for burning liquid hydrocarbons.”— A communica- 
tion from Pierre Emile Martin, Paris.—14th April, 1869. 

1160. Henry Jonny Worssam, Wenlock-road, City-road, London, “ Im- 
provements in machinery for lifting casks, boxes, bales, or packages 
from one floor to another.” 

1163. Epwarp Cooper, Laurence Pountney-lane, London, “ Improve- 
ments in the manufacture of waterproof coats and other waterproof 
articles of dress worn externally.” 

1166. Freperick Josepn BraMwe ty, Great George- street, Westminster, 
‘‘Improvements in steam engines and furnaces.” 

1170. WitttaM JAMES COWLMAN and ALFRED Dor, New Windsor, Berks, 
‘Securing greater accommodation and facility in the use of school 
desks, tables, and seats, which is also applicable for other purposes.” 

1171. ALExanpER Kirk Riper, New York, U.S., “Improvements in 
valves and valve gear for steam engines, and in the means for operating 
and adjusting the same.”—15th April, 1869. 

1172. Francis MULLINER, Northampton, ‘‘ Improvements in the construc- 
tion of wheeled carriages. 

1177. Samvuet Harrison, Liverpool, ‘‘ Improvements in apparatus and 
arrangement of same for ventilating, gaining access to, and flushing 
street and other sewers and drains, also in purifying the noxious gases 
arising therefrom, parts of which improvements consist in gully stench 
traps.”—16th April, 1869. 

i188. Tuomas Amues, Peterborough, Northamptonshire, ‘‘ Improvements 
in apparatus for heating water for warming greenhouses and other 
buildings. and for other purposes.” 

1190. THomas Pace, Adelphi, London, ‘Improvements applicable to 
rail, tramway, and road locomotives.”—17th April, 1869. 

1198. Joserpu Epwix Warp, Bredbury, Cheshire, ‘‘ Improvements in hats 
or coverings for the head, and in the construction or manufacture cf 
the same.”—19th April, 1869. 

1210. Kennetu Smrrn Mackenzie, Gairloch, Ross, N.B., ‘‘ Improvements 
in fences, railings, hurdles, and similar structures.’’—20th April, 1869. 
1220. Epovarp Onezime Catrin, Boulevart Bonne-Nouvelle, Paris, ‘‘ A 
novel application of a key to act as a cock at the upper part of bottles, 

demi-johns, and analogous vessels.” 

1228. CuarLtes MaTHEM Barker, Kennington Park-road, Surrey, 
provements in steam generators.” 

1230. CLinron Epecumse Brooman, Fleet-street, 
ments in dressing or finishing fabrics.”—A communication from 
Ernest Thiemonge, Lesses, near Thillot.—2l«t April, 1869. 

1242. GeorGe GRAINGER Tanpy, Anerly-road, Penge, Surrey, 
apparatus for carburetting air or gas.”—22nd April, 1869. 

1272. ALEXANDER JACK, Maybole, Ayrshire, N.B., ‘“‘Improvements in 
reaping and mowing machines.” 

1275. Orro ENGHOLM, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
the nes of articles of food, and in the mechanism or apparatus 
employed therefor or connected therewith.” —24th April, 1869. 

1296. The Hon. Ropert Ftower and Matruias Morcay Crow y, Durrow, 
Queen’s County, “‘ Improvements in organs.” - 27th April, 1869. 

1315. Tuomas Bostock, Stone, Staffordshire, ‘An improved application 
or method of applying elastic fabrics in the manufacture of boots and 
shoes.”—28th April, 1869. 

1326. Epwarp Crowe, Middlesbrough-on-Tees, Yorkshire, ‘“ Improve- 
ments in applying the waste heat from reverberatory furnaces to the 
generation of steam.”—29th April, 1869. 

1415. Epwarp Sternens Co_eman, Upper King-street, Norwich, ‘‘ An 
improved method of and apparatus for communicating between the 
several parts of railway trains.”—8th May, 1869. 

1417. WittiamM Newzam NicHo.son, Trent Ironworks, Newark, Notting- 
hamshire, ‘‘ Improvements in haymaking machines.”—10th May, 1869. 

1455. THomas BuLiivant, Ledbury-road, Bayswater, London, ‘‘ Improve- 
ments in window sashes, shutters, and frames, and in pulleys for the 
same, and for other purposes.”—12th May, 1869. 

1483. Georces Fevtix Henry, IvaR AXxeL FERDINAND BANG, FRANcoIs 
Rocu CHARLES MownestieR, and JEAN PIERRE ALBIN FiGcuier, Paris, 
‘‘An improvement in liquids for the lubrication of sheep’s or other 
wool, or other animal textile fibrous materials.”—141h May, 1869. 

1536. Witt1aM Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in Lk facturing capsules for closing boftles, 


Manchester, ‘‘Improvements in steam 


“Tm- 


London, “ Improve- 
oseph 


“Improved 


for 
jars, and other vessels.”.—A communication from Bertrand Hippolyte 
Tardif, Paris.— 18th May, 1869. 

1566. Joun Puivie Noway, Artillery Barracks, 
‘“‘Improvements in apparatus for measuring distances, 
applicable to warlike purposes.” —20th May, 1869. 

1618. Joun Dickinson Breyton, Leighton-crescent, Kentish Town, 





Shoeburyness, Essex, 
particularly 





London, “‘ Improvements in machinery for tunnelling, shaft sinking, 
and stone dressing.” 

1626. Francis Henry Lioyp, Wednesbury, Staffordshire, ‘‘ Improve- 
ments in the manufacture of steel and iron tubes and gun barrels.” — 
26th May, 1869. 

1665. James FawcKNER NICHOLLS, Bristol, ‘‘ Converting any dining table 
into a billiard table in a few minutes, without injuring it or interfering 
with the purpose for which it was originally designed.”—29¢h Muay, 
1869. 

1668. Peter Kirk, Workington, Cumberland, “Improvements in pud- 
dling furnaces and in other furnaces employed in the manufacture of 
iron and steel.”—3lst May, 1869. 

1708. CHarLes Francis, Austin Friars, London, “‘ Improvements in the 
construction of railway goods wagons.”-— A commuaication from 
Franklin Prestage, Barrackpore, Bengal, East Indies.—2uvd June, 1869. 

1816. Epwarp Grirrita Brewer, Chancery-lane, London, ‘“ Improve- 
ments in connecting pipes or tubes.”—-A communication from Edmund 
Smith, Hamburgh, Germany.- -14th June, 1869. 

1857. Wittiam Epwarb Newton, Chancery-lane, London, ‘Improved 
apparatus for cleansing and preparing rags for the manufacture of 
paper.”—Partly a communication from James Turner, Robert Turner, 
Archibald Turner, Malcolm Clark Turner, Thomas Clark Turner, and 
George Moscript Turner, New York, U.S.—l6th Ju ne, 1869. 

1906. THomas Nutratt and Ricnarp Nuttaty, Walmsley, near Bury, 
Lancashire, ‘‘ Certain improvements in weaving counterpanes, quilts, 
and other similar fabrics.” — 22ad June, 1869. 

1946. ALEXANDER CLARK, Chancery-lane, London, ‘“ Improvements 
applicable to the permanent way and rolling stock of railways.”—A 
communicatiun from David Harrison, Fayette, Jefferson, Mississippi, 
U.S.—26th June, 1869. 


2010. NaTHanret Mote, Calvert-street, Shoreditch, London, ‘‘ Improve- 
ments in boots and shoes.”—3rd July, 1869. 
2078. THomas in certain 


al 


KENDRICK, Birmingham, 

descriptions of knobs for bedst d 
P .”—10th July, 1869. 

2136. Jonn James Cousins, Allerton Park, Chapel Allerton, near Leeds, 
Yorkshire, ‘‘ Improved eee for indicating the points made and 
registering the number of games played at billiards and other games 
of skill.”—15th July, 186 

2195. Sypney HAL, Swansea, Glamorganshire, “ Improvements in appa- 
ratus for moulding artificial fuel, applicable also to the moulding of 
bricks or building blocks.” —20th July, 1869. 

2304. JAMES eon CLeMents, Birmingham, “Improvements in sewing 

hines and their appliances.”—31st July, 1869. 


at Improvements 
oor and other similar 








2297. CHarLes Ernesto SpaGNOLeTT!, Paddington, London, ig 
trains on railways.”—l4th August, 1862. 
2327. Wittiam WuitrLe, Smethwick, Staff 'y for the 

manufacture of nails and spikes. "20th August, 1862. 

2331. Jonn Stranpisn and Jonn Goopen, Egerton, near Bolton, Lanca- 
shire, ‘‘ Machinery or ——— used in the preparation of cotton, wool, 
flax, &c. ue,” 20th Auguat 186 186: 

2398. Jon Davis, Liverpool, 1 a of spoons, forks, &c.”—29th 
August, 1862. 

Notices of Intention to Proceed with Patents. 

1100. Jonn Byrcer Spence, Manchester, “Improvements in the treat- 
ment of cast iron for ‘te os conversion into malleable iron or steel.” 

1111. James Wapswortn, Bromley-street, 
in lighting fires and economising fuel, and in apparatus therefor. ad 


Ashi: “ Machi 





+, 





2317. Frank AsuH Yeo and Henry Hanna, Swansea, Glamorganshire, 
“Improved machinery for the manufacture of artificial fuel.” — 2nd 
August, 1869. 

2356. Witt1am Tonocve, Brixton, ne * ‘Imp mean: 
and machinery for genera’ vapours A pom te am = 
vapours for producing motive power. "th August, 1869. 

2416. oe hw ay oo di London, 

torts.” —A communication 


for gi > ye 
Kom NO. J. Tisdale, New Oceans, Louisiana, U.S.—12th August, 
1869. 





“Im- 








2438. Tuomas Warp and Water Sxaw Brack, King’s Lynn, “ Improve- 
ments in machinery for twisting tobacco.”—16th August, 1869. 





All persons having an interest in opening any one of such applications 








should leave particulars in writing of their objections to such a) 
A. the office of the Commissioners of Patents, within fourteen 
te. 


List of Specifications published during the Week ending 
2ist August, 1869. 

123*, 6d.; 3829, 2s. 64.; 3854, Is. 10d.; $855, 28. 10d.; 3871, 10d.; 3879, 
1s. 10d.; 3895, 1s 4d.: 3906, is 6d.; 3908, 1e.; 3913, 10d.; 3914. 1s. 2d.; 3915, 
8d.; 3921, 8d.; 3922, 8d.; 3925, 1s.6d.; 5 Soe, 1s. 6d ; 3929, 10d.; 3934, 8d.; ames, 
10d.; 2936, 104.; 3937, Sd.; 3939, 1s.; 5, 6d.; 3957, 64.; 3988, 10d.; 7, 84.; 


ye 
ays of its 








8d; 25, 8d ; 28, 4d.; 89, 4d.; 92, 44.; 7, “id. 54, 4d.; 96. 4d ; 98, 4d.; 101, Pre 
102, 4d.; 108, 4d.; ;115, i; 119, 4d.; 120, 4d.; 123, 41; 124, 4d.; 125, 4d.; 127, 
4d.; 129, 4d.; 130, 4d.; 133 4d.; 134, 4d.; 135, 4d’; 136, 4d; 138 4d.; 139, = 
143, 4d.; 4d.; 145, 4d.; 148, 4d; 149, 4d.; 151, 4d.; 152, 4d.; 153, 4d.; 155, 
4d.; 156, 4d.; 158, 4d.; 161, "4d.; 439, 44. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post- — 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THe Enorveer, at the office of her Majesty's Commissioners of Patenis. 








Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
227. C. E. Brooman, Fleet-strect, “ Cocks and valves Dated 25th January. 
1869. 

This consists of a cylindrical or other shaped case or box either of metal, 
wood, porcelain, or other material, formed at one end or both ends witha 
flange, to which flange the end of a flexible pipe, through which the fluid 
is free to pass, is secured. One end of another flexible pipe is also con 
nected to the flange of the cylinder. This pipe forms a continuation of 
the first mentioned pipe, the cylindrical case is furnished with a threaded 
rod, which passes through it; the inner end of the rod hasa plate fitted to 
it, which when raised enters an aperture or chamber in the case; the other 
end carries a handle or small wheel, by which it may be turned. The 
plate on the inner end of the threaded rod is caused to press, when the 
hendle is turned, upon that portion of the pipe which passes through the 
cylindrical case, whereby the pipe is compressed and the flow of fluid 
regulated or entirely stopped.—Not proceeded with. 
264. R. M. Marcnant, Torrington-square, W.C., 

Dated 28th January, 1869. 

This consists in the compression by force pumps in stages of certain 
gases, to be used as a motive power, with or without subsequent heating, 
so that a pressure is obtained allowing of their most expansive application, 
the supply being cut off from the cylinder (where this method of applying 
the power so provided is used) at any deservedly small fraction of the 
length of the stroke of the piston therein. 

271. A. Browne, King William-street, “‘Rotary engines.” 
Dated 2th January, 1869. 

Within a hollow fixed cylinder, placed horizontally, and formed with 
closed ends, another, but solid cylinder is fitted so as to be capable of 
revolving within the fixed cylinder, the two cylinders being formed of 
such diameters as to leave an annular space between them for the passage 
of steam across the edge of the aforesaid solid cylinder, and opposite to 
each other two slits are formed, each communicating with a circular hole 
formed across and through the said solid cylinder. Into each of the afore- 
said slits, or flat side, a piston is fitted steam-tight, and the said slides 
or pistons are kept forced outwards each by a spring or springs placed in 
the before mentioned circular holes.—Not proceeded with. 

282. G. HawKes.ey, Caledonian-road, “Pumps.” — Dated 29th January, 1869 

The pee casts the barrel with a foot at its lower end, by which it is 
fixed, and at its upper end ahead and spout suitable to receive and deliver 
the water from the barrel, and to support the fulcrum of tbe lever handle 
Below the portion of the barrel to which the pump bucket is fitted is a 
cavity of larger diameter, closed at the bottom with the exception of the 
suction passage which passes through it, and beneath which is a socket 
receiving the suction pipe. Into the cavity at the lower end of the barrel 
is a side opening closed air-tight by a cover. The cover has lugs upon it 
on the inner side, and a piece of sheet india-rubber or leather, which forms 
both the hinge and the packing of the valve over the suction passage, is 
held by these lugs, which are simply passed through holes formed for 
them in the india-rubber. The metal valve is connected with the india- 
rubber by means of a central boss on the valve, over which the india 
rubber is sprung, a corresponding hole being formed in the india-rubb:sr, 
and a groove being cut around the bottom of the boss, into which the 
india-rubber nips. 

289. T. Warster, Perth, “ Forcing gases.”—Dated 30th January, 1869. 

The apparatus is rotary, and comprises a drum fixed on and turned by 
means of a horizontal sh: aft, being placed in a casing partly filled with 
water or other suitable liquid. The space above the water is divided into 
three compartments by two hanging partitions, which dip down below 
the surface of the water, anc the drum is in the middle compartment 
between the two partitions, whilst it is with the same middle compart 
ment that the pipe for admitting the gas communicates. The drum may 
be varied in form, but it is preferred to construct it with two plain dise> 
formed with eyes at the centres and connected by spirally bent partitions 


* Obtaining power.”— 


A comin 


nunicatio 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

247. C. Frencn, Blandford-square, “Coimm 

January, 1869. 

The inventor employs a length of chain, cord, rope or wire for each car 
riage, provided with a spring hook at each end for connecting one length 
with another, and in order tu prevent the slackening or straining of the 
rope or other communicator upon the carriages appruaching or receding 
from each other, he passes it around pulleys at each end of each car 
riage; one of such pulleys is carried by an arm, and the other is 
fixed to a plate to which the arm is connected. The arms are each pro 
vided with a Sane or pin joint, so as to facilitate their connection with 
each other, and they are connected to the carriages by double pin joints, 
one being in the contrary direction to the other (or a universal joint may 
be used, so as to facilitate the passage of the carriages around curves with - 
out injuring the connections.—Not proceeded with. 

251. James Tayior, Birkenhead, 

27th January, 1869. 

The inventor hinges to the sides of the vessel arms orlevers, to the ends 
of which are attached screw propellers worked by means of air or 
hydraulic engines applied direct thereto, to which the air or water, under 
pressure, is conveyed through flexible or jointed pipes passing from a 
suitable pumping engine on board over the side of the vessel, and down 
to the engines, or the propellers may be worked by endless chains, ropes, 
or bands, passing over a pitch wheel on the shaft of the propeller, and 
worked frow a steam winch, crane, or other engine on deck arranged to 
turn on a turnable, so that by lowering the arms or levers with the screw 
propeller into the water against the side of the ship, and driving the 
screws by the air or hydraulic engines, or by the endless chains, the ship 
may be propelled when becalmed. When the screw propellers are not 
required the arms or levers are raised up out of the water into an upright 
position, and serve as davits or shear legs for raising, lowering, and sus- 
pending the ship’s boats.— Not proceeded with. 

256. J. H. Jomnson, Lincoln’s-inn-felds, “* Railway keys. 

tion.—Dated 27th January, 1869. 

This relates to an improved construction of the keys or wedges employed 
in securing or holding the rails of the permanent way of railways, or used 
in other enginee constructions exposed to the action of the weather, 
whereby not only are the wedges rendered more durable, but a betterand 
more permanent or tightening is obtained of the rail or other part to 
which the wedge is applied. According to this invention, it is proposed, 
in lieu of making the keys or Ray ow entirely of wood, as heretofore, 
which are sure to be destroyed by the blows of the hammer under the 
constant tightening soccnnitated ty the alternate shrinking and swell- 
ing of the wood with the changes of the weather, to construct such keys 
or wedges partly of metal—say cast iron, and partly of wood, preferring 
such wood as has been previously treated with a view to its preservation 
in any well known manner, as for example, by injection and compression. 
The main partition of the key or wedge is made of metal, which re- 
ceive the blows of the hammer when being driven, and this piece of 
metal is recessed on one or both sides, or has an open: made through it, 
into which recesses or opening is inserted a facing or a block of wood, the 
friction or holding surface or surfaces being of wood, whilst the core or 
body is of metal. The wooden partitions should by preference be rather 
shorter than the metal portion, inorderthat the hammer may not come in 
contact with and destroy the wood in the operation of driving. 

261. CHartes Luno.ey, Greenwich, “Iron work structures.”"—Dated 27th 

January, 1869. 

The objects of this invention are tu build in wood and iron and other 
metal caissuns, pontoons, and other structures, such as ships and other 
vessels, and to to dt t the same with divisions, tanks, and decks, so that the 
floating capacity of a caisson and pontoon may nay itt all or nearly all its own 
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weight, and thus save the lifting of the weight of the caisson or ——, 

which now has to be lifted in addition to the ship upon it when lifted by 

hydraulic or other pressure. 

278. J. Pickerina, Glasgow, “ Propelling ships.”—Dated 29th January, 
1869. 

The injectors or ejectors are placed in the lower part of the vessel or 
boat, one or more of such instruments being used as required. The 
throat or throats of the injectors or ejectors is are securely fastened tothe 
stern part of the skin of the vessel or boat, in which one or more openings 
are formed to correspond with the throat or throats of the injectors, or 
ejectors. Steam is admitted through the instrument as in the injectors 
or ejectors at present in use, and water is drawn in through the suction 
pipe, which also has an opening through the side or skin of the vessel or 
boat, and the jet of water issuing from the apparatus at the stern, acting 
agi 1inst the water in which the vessel or boat floats, causes the propulsion 
of the ship, vessel, or boat forward. 

279. T. W. Carter, Gray’s-inn-road, “‘ Propelling and steering.” —Dated 29th 
January, 1869. 

The inventor proposes to form one or more longitudinal and traverse 
channels, or watercourses through the bottom portion of the ship or 
vessel. These channels form tubes running completely through the sub- 
merged portion of the ship or vessel, but being equally as watertight as 
the hull, make no difference, except inthe space they occupy, with regard to 
the soundness of the general structure, unless it be to afford increased 
strength to the vessel. These channels may be of a circular, or square, or 
other section, as the case may require, not only on account of facility of 
construction, but of strength and the suitability of any such particular 
form for the revolution of the propeller or paddle-wheels, and for the 
position of the same and the rudders either at the stem or stern of the 
vessel, or at both ends, and within such channels or water courses.—Nol 
proceeded with. 

292. T. Pimpi.ey, Buyham-street, Cainden Town, “ Communicating in trains.” 
Dated 30th January, 1869, 

The compartment of each carriage is to contain a handle, which, when 
pulled, will communicate by wire “with boxes fitted on to under carri: we, 
these boxes contain alarm signals, one of which will be dropped from es ich 
box on to the metals (or rails Jin front of wheels which in passing over 
will cause an explosive alarm which can be heard by every passenger in 
the train, as well as by the guand and driver (immediately on the handle 
being pulled), and as only one signal will drop out of each box the alarm 
may be repeated if necessary.—Not proceeded with. 

295. K. C. Watson, @ lasaow, * Boats,”—Dated 30th January, 1869. 

One or more lines of chains, rdépes, straps, or bands are attached to and 
stretched from the bow to the stern on each side of the boat. The first 
line is situated a distance below the gunwale of the boat equal to the 
depth which it would sink beneath the surface of the water when the 
boat is upset, so that persons who have been thrown out of the boat and 
are floating in the water may easily grasp a chain or band. The other 
lines are situated a short distance apart from each other nearer to the 
keel of the boat, so that by means of these persons in the water may lift 
themselves on to the bottom of the boat, and in so doing the bottom of 
the boat will be up-turned and “ righted ” by the unequally distributed 
weight on each side of its longitudinal axis. 

300. G. HL 
1 

















ADAM, Birmingham, “ Engine reflector.”—Dated 30th January, 





This consists in att whing to the locomotive engine a plane mirror on 
one side or on each side of the locomotive, the mirror or mirrors being 
fixed at or about the height of an ordinary man, and so inclined that in 
looking into the mirror or mirrors the engine driver may be able to see 
by reflection from the anid 1 mirror or 1 iirrors the several carriages of the 
railway train.—Not pio rith. 

, Juin tivet, Old-strest, ** Horse collarsa.”—Dated 30th 
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Class 3.—FABRICS. 


hiner wu om wl Mechanica! 
Manuf: wluriny, Ducing, 


Tacluding Muar 
Preparing, 
Fabrics, &e. 

225. E. B. 

6 Spinning mules 

To one end of an « 
connected at its ot 
radius arm, one end of w! 
framing, has attached t ] 
radius wheel. <A chain is cor 
chain drum, and at the lower part of the radius r ul is 
bracket forming a cop, nose, peg, or plate. — Not proc 
226. R. G. Lownves aud M. M’CaLLum, Renfrew, “ Fabric wwachinery.”— 

Dated 25th January, 1869. 

The clamping _ppar itus consists of a specially formed plate or bar of 
metal or other material, which constitutes the lower jaw of the clamp. 
On it two or more brackets, cach constituting the lower eye or half of a 
hinge joint, are fixed. The upper half of the clamp consists of a bar some- 
what similar to the lower one, aud also provided with eyes corresponding 
to those in the lower bar or pl By means of a pin or pins passing 
through these eyes the two bars or pk ates constituting the clamping jaws 
are coupled together. The front part of the jaws is lined with wood, 
ebonite, metal, or ot her st litable material, between which the fabric to be 
stretched, stented, or fini sh lisheld. At the back of the bar or plate 
constituting the lower jaw a vertical stud is situated, on which emoritie 
handle or lever is place 
931. E. Hartiey, Oldham, “ Weaving looms.”--Dated 25th January, 1869. 

The inventor proposes to employ astop which, when the lathe retreats, 
acts against a spring through the medium of which the shuttle is then 
trapped, but when the lathe begins to move forward the stop retires from 
the spring and the shuttle is relieved from pressure. 
the ** stop rop finger” for the spring to act upon, and to employ the usual 
swell as anintermediate part or to dispense with it.—Not proceeded with, 
239. Joun and James Witson, York, ‘Fibre machinery.”—Dated 26th 

January, 1869. 

On a hollow bar or “casing nearly the length of the frame, and parallel 
with the rollers, are a number of lever catches, oneopposite each set of 
rollers. The lever catches work on a pin or stud about midway their 
length, and the bar or rod carrying them has an internal rod traversing 
‘*to-and-fro,” motion being imparted by means of a cam, or an eccentric 
and wheel and a weight; the sliver or roving in its passage from the rollers 
to the bottom bears on one end of the catch levers, the weight or tensional 
strain keeping the catch levers down on their bar or rod. 
248. C. Marner, Salford, ‘‘ Singeing apparatus.”—Dated 

1869. 

This relates to those singeing frames in which the fabric is brought 
against both sides of the flame, andin which the combustion of the gas is 
promoted by causing a current of cold air to be drawn towards or through 
the flame. This current ofairis produced by afan or other equivalent, which 
exhausts the air out of aslotted tube ; and this invention consists in the 
application of certain parts to the above machines, whereby the results 
produced by the process of singeing ure greatly improved. In carrying 
out this improvement the inventor applies a doctor, or a thin blade of 
metal, or a roller with blades, against the surface of the fabric that has 
been singed, and this doctor is adjustable, so as to act with more or less 
force on the fabricas it passes from one guide rolleror rail to theother. The 
effect of the fabric passing over the doctor is to detach the carbonised par- 
ticles, and when the doctor is placed in a slot in the air tube these 
particles are carried away by the fan. 

253. H. Barcrorr, Glen, near Newry, ‘‘ Damask machines.”—Dated 27th 

January, 1869. 

This consists in the use of a horizontal bar or tumbler stretching across 
the machine a the rows of hooks and below the grife, and moving 
on a longitudinal pin or axle bearing at each end in the framework, or in 
a bracket aed to the framework i the machine. The office of the 
bar or tumbler is to press one row of hooks towards and so as to catch a 
knife of the e, and to press the adjoining row of hooks from and so as 
to avoid a knife of ie ol at each pick or throw of the shuttle, thereby 
producing the twil he bars or tumblers meet the rows of hooks at an 

nclination, aud are al in motion by a horizontal shaft revolving at right 
angles to the bars or tumblers in sockets or bushes in the framework of 
the machine, and furnished with tappets, each of which strikes a snugor or 

lever attached to the axle or pin of a bar or tumbler, so as to raise the 
lower side - , and ay the higher side or edge of the bar or 
tumbler. A sp wovtawe e Se her or ae Se its out-of-action in- 
clination as soon as the action of the ta) The revol shaft 
which carries the tappet is furnished Mey a foe wheel such as is herein- 
oped described, through which it receives the required motion. In order 

press only or parts of a row or rows of hooks, as hereinbefore 
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deabribed, the lade of the bar or tumbler between the rows of hooks must 
be limited in length to the part of the row of hooks 

use of, and the number of bars m: 
oom One 
tumblers may be 
be produced. 
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er tumbler may be used alone, or several bars or 
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J. Box, Southsea-house, B.C. “Cleaning wool.”—Dated 28th January, 
1869. 

The burr and all other vegetable and ligneous matters in wool or in hair 
in its raw and unmanufactured state are destroyed by passing into and 
through the wool or hair a current of cblorhydrie acid gas, which gas is 
produced by the saturation of common salt by diluted sulphuric acid 
placed over a moderate heat. The wool of sheep and the hair of goats are 
frequently greatly damaged in value by the burr, which is the seed vessel 
of a plant common in England and in most other parts of the world. 

299. J.T. Darton, “ Cleaning cards.”—Dated 30th January, 1869. 

This consists in ‘the employment or use of self-cleaning revolving combs 
of suitable length according to the length of the card cylinders or rollers 
to be cleaned, working in eccentric grooves within a rotary cylinder so as 
to move in and’out through slits in the rim thereof as the cylinder, rotates, 
and so that at one part or position of the cylinder in its rotation the 
comb teeth will protrude through the slits, and at the opposite part the 
said teeth will be withdrawn within the surface of the cylinder. 

301. T. H. Kitner, Lepton, *‘ Feed apparatus.”—-Dated 30th January, 1869. 

The inventor uses an endless travelling feed sheet, which passes rounda 
supporting roller (having its bearings ina travelling e: urriage on the frame 
ut either side of the apparatus), over pulleys at the end of the frame, and 
around a travelling roller working in “ races” at the bottom part of the 
frame. To the travelling carriage he connects a chain at either side, 
which is caused to pass over a second similar one near the bottom of the 
frame, and thence to the travelling roller (working in the race at the 
bottom of the framework), to the axis of which it is connected. 







Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, de. 
230. A. V. NewtTon, Chancery-lane,‘ 
tion.—Dated 25th Javuary 1869. 

The introduced air rising upwards through a fluid substance gently 
agitates the same, thereby exposing every part of it to the oxidising 
action of the air more perfectly and uniformly than in a quiescent state. 
Where yeast is used which is more orless uniformly distributed, the mixing 
will take place more thoroughly by the introduction of air, which also 
stirs up and revives the yeast ; therefore the formation of alcohol will be 
assisted, and otherwise the product materially improved. 

2. H. D. Bowver, Ripley, “ Manufacture of wheaten flour.” —Dated 25th 

January, 1869. 

The inventor first flattens or crushes the grain without breaking it into 
pieces, and this he dees by passing the grain between smooth metal 
rollers. In this way he loosens the bran from the other parts of the grain. 
He then grinds the flattened or crushed grain between stones, when, in 
consequence of the preliminary flattening or crushing, as soon as the stones 
touch the grain the bran separates in large flakes, and hence little or none 
of the bran is ground, whereas when the unfiattened or uncrushed grain 
is exposed to the stones in the usual way of grinding a notable quantity 
of the bran is reduced tu powder by the stones, and remaining in the flour 
discolours it. 

241. Joun WItsos, 
869. 

The machine consists of a series of leather bands (with spaces between 
each) and cross bands attached to bars at each of its ends, and extending 
from the feeding hopper and drum to the delivering board. It is actuated 
by two har gers or rods suspended vertically by means of — The 
hangers ar tached to shoes formed of iron and containing 3, in 
whicha ae uit works provided with an eccentric at each end. ay 1€ shoes 

ttached to tl deliv ering board it is evident that the revolution of 
entrics will ¢ ion t > shoes, pre 
usoto thel and tig ling 


* Grain germinators.”--A communica- 











Poppaton, ‘Straw making.”~ Dated 26th January, 
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al G. W. Dysox, Tinslex, “Spade and shor 
13 yt} rae uary, 1869. 

take a bar of iron or steel, or of stee 

a re, r stump it to the shape of an ordi: g 
strap end solid, They then form the straps by splitting this solid end 
with 2 circular saw or with cutters, and having cut down the goffer and 
weld, or otherw they proceed to roll or plate out the moulds in the 
y manner.—Not procecded with. 
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Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
aud Howes Fittings, Warming, Ventilating, de. 
t Manchester, “ Venetian blind tapes.”—-Dated 25th 








fhe inventor uses a Jacquard loom, and nishes it with four s of 
warps, or V 1ich may bg divided, as is well known, so as to form 
1 one web of cloth, and to supply these warps with 
he employs arising box loom, and prefers that it should Ra le ee 
with four shuttles, one for each of the two tapes, and one for cach of the 
short strips, althon a smaller or larger number may be used, and the 
arrangement of loom the inventor employs is that which is known as the 
Marionette. The machinery, hov r, may be of any arrangement used 
for similar purposes, and the order of mi iking the sheds varied. 
257. Epwarp Ruston ard W. W. MILs, Biri 
Dated 2th January, 1869. 
In connection with an ordinary sash, on either of its sides, and pro- 



















ingham, “ Window sashes.”— 









| either side the s 


He proposes to use | 





jecting slightly from the edge thereof, the inventors place a toothed wheel 
turning in a frame fixed to the said sash. The teeth of these toothed 
wheels are » incline d to their axes, the said wheels somewhat resembling 

ordinary worm wheels. The teeth of the wheels may, however, be pari lel 
with their ixes. Working in slots in the sash are spring checks or catches, 
which engage with the toothed wheels, and prevent their rotation. On 
ish frame, and in the line of the motion of the sash, strips 
or ribs of vuleanised india-rubber or other similar elastic material are 
fixed; they make these elastic strips or ribs by preference of a nearly semi- 
circular figure in cross section, the convex side of the strip or rib being 
situated outwards, and being presented to the projecting parts of the 
toothed wheels fixed on either side the sash. When the sash provided 
with the toothed wheels described is in its place in the windowframe, the 









| toothed wheels compress an flatten the india-rubber strips or ribs. By 





the elasticity of the strips or ribs such an amount of resistance is offered to 
the toothed wheels as to support the said sish in any position in which it 
isplaced. In order to raise or lower the sash the spring catches described 
are lifted from the toothed wheels so as to permit them to rotate. They 
prefer to arrange the handles of the catches so that the disengaging of the 
catches and the lifting or depressing of the sash ate effected at one opera- 
tion. Or the catches may be geared together in any convenient way so 
that pressure at one part of the sash may simultaneously release both 
catches. 

Joun PICKERING, 
1869. 

This consists in applying to the surfaces of the timber to be finished 
rapidly moving suriaces of grinding or polishing material, such as sand- 
stone, grindstone, emery, in combination with other substances or other 
suitable abrading materials. The finishing surfaces of the abrading and 
polishing substances are circular and made to revolve at a high velocity 
agaiust or upon the surfaces of the timber requiring to be treated by 
them, the effect of the treatment being that heat is generated by the 
friction of the abrading surfaces upon the wood, so that the surface of the 
wood becomes covered to the required extent, besides being rendered very 
smooth and polished in a rapid manner. 

276. G. Hawksuey, Culedonian-road, “ Ventilators and chimney pots.”— 
Dated 29th January, 1869. 

These ventilators or ‘pots are formed from a long metal band, say of 
hoop-iron, which the inventor turns into a coil by extending it on one edge 
more than on the other. He-does this by passing the hoop-iron between 
rollers which are set so as to form a taper nip, and the rollers may be so 
formed as simultaneously to give to the iron a curved face ; or in place of 
expanding the oute: edge of the peapinan, asimilar result may be obtained 
by corrugating its inner edge. He then takes a cylindrical mandril of the 
size of the interior of the ventilator or pot which it is desired to produce, 
and having in it a number of longitudinal radial grooves equidistant the 
one from the other. In these grooves other flat p = es of hoop-iron are 
placed, ow 4 inclined notches in them at equal distance apart from end 
to end of each piece. 

284. J. H. Jounson, Lincoln’s-inn-flelds, ‘Steel piles.”—A communication.— 
Dated 29th January, 1869. 

This consists in the forming of iron or steel into piles, faggots, or billets, 
preparatory to rolling, by pressing the metal into forms the required 
shape, also in forming iron or steel into hollow piles or billets preparatory 
into rolling into hollow articles, such as cme or columns ; various coms 
binations or arrangements of hi din 
ing p and moulded piles or ne henge oe ag meg but that 
which the inventor has found to give the results consists 
of a hydraulic or oo the ram of which carries a 
Hesiod which accurately fits inside a strong metal case or mould of any 

esired size and transverse section, the sides of such mould being capable 

of opening on hinges in order to release the compressed and pile. 
The blooms mo beuinghomn in the mould, and the sides closed down and 
secured, the plunger is caused to enter through one end of the mould, which 
is left o; for that p» , and to forcibly compress, hs the action of the 
hydrax the mor enoag not only 
expelling the impurities which may be in the Rona oo which escape 





Glasgow, “ Treating timber.”—Dated 26th January, 





through the joints in the mould, but causing the metal to be eaeashty 
consolidated, and to take the exact form of the mould. 
287. F. Jay, South Lambeth-road, ‘*Paint.”—Dated 29th January, 1869. 

The inventor proposes to use any or all the ingredients now used in the 
manufacture of paints, but the peculiarity of his invention consists in 
utilising or using together with such ingredients the common resin of 
commerce in combination with oxide of zinc. This combination has not 
heretofore been employed in the manufacture of paint, applicable to the 
various purposes for which ordinary paint is used. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or Yor Coast Defence, Gun Carriages, c&e. 
238. = a ELLIs, Shefield, “‘ Rolling armour plate.”—Dated 26tn January, 
86 

The inventor builds and heats the pile in the ordinary manner, and 
having set in motion rolls of a length exceeding the greatest breadth to 
be given to the armour p'ate, he introduces the pile and rolls it to and 
fro until he has obtained the full width of plate required. He then, by 
means of a turntable, overhead crane, or other suitable apparatus, turns 
this plate, and rolls it in the direction of its length until it has attained 
the len; sth and thickness originally determined upon. 

266. W. Brown and T. H. Garsurt, Scamur, 
January, 1869. 

This consists in constructing fire or furnace bars hollow and perforated 
in themselves, and thereby allowing of a r: vpid and free circulation of air 
through as well as between them, thus greatly improving the draught, and 
seg! ensuring the proper and thorough consumption of fuel; also the 

bar by this means being kept at a uniformly low temperature, its fusion, 
fouling, and breaking is entirely prevented, or nearly so. 


—Dated 28th 


“Ry ” 
Fire-arms. 









Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru - 
ments, Lamps, Gandatere of Dress, ce. 

220. B. Mountain, T. Ricumonp, and G. Durriep, Leeds, “ Boot and shoe 

apparatus.”- Dated 23rd January. 1869. 

To the upper side of a bracket (within which revolves the shaft of a 
vertical cutter) they affix a guard placed in such a position as partially to 
encircle the cutter. This guard may be of semicircular form, and has a 
notch cut in the centre, whilst the bottom part (which clips the cutter 
shaft) is recessed or hollowed out, so that the bottom of the cutter, which 
is of ordinary construction, is lower than the edge of the bottom of the 
notch referred to. 

224. C. TEAUCHIVNUX, Paris, ‘ 
1869. 

To the back of the ornament, and usually at the lower end thereof, the 
inventor secures, preferably by solder, a bent arm or rod, the upper end of 
which is hollow, to receive the lower end of a bent rod, the upper end of 
which forms the hook. The portion entering the hollow or socket has a 
groove formed on and round it, and to secure the two pieces together the 
metal of the outer rud is pressed into the groove formed on the inner, so 
that the top part forming the hook is free to turn but cannot leave the 
socket. The other end of the bent portion or hook enters a aotch formed 
at the back of the upper portion of the ornament. 

244. A. V. Newton, Chancery-lane, “Veneer cutlers.”— 
Date d 26th January, 1869. 





‘Hinges for ear-vings.”—Dated 2% 





th January, 








-A communication.— 








| near the thin edge 


| shoulder, 





; relates to a novel construction of what is called the slay-log of a 
cutting machine, and which, carrying a log or section of a log, is 
de to revolve and present as it rotates the log x or section to the action of 
. knife or cutter, so as to cut in curvatures corresponding to the rings of 
the tree or thereabouts. In this novel construction the portion of the 
slay log to which the timer is bolted is rendered adjustable relatively to 
itsjon irnals, so that an eccentric adjustment may be given it to suit logs 
or log sections of different peripherical or perimetrical curvatures, and to 
adapt it to avoid cutting from or through defective portions of the log or 
section, which, in having a complete revolution given at each cut, affords 
ample time and opportunity to set or feed up the cutter without stopping 
or checking the motion of the machinery. 

259. J. Smmman, Birmingham, “ Shoemakers’ sole kiives. 

January, 1869. 

This consists in manufacturing the knives as follows:—The inventor 
forms, by the process of rolling bars of steel having a taper or wedge shane 
in cross section, a smaller or supplementary wedge, being formed near the 
thin edge of the bar. The bur is plain on one face . but slightly convex 
while the other face has near the thin edge of the 
bar a step or shoulder formed by the st ippleme: at ary wedge- shaped part 
described. The bars are cut int 2es of such iength that cach piece, 
when bent into the proper shay d its ends welded together, will form 
one of the said knives. In making the knives from the ‘bars of steel the 
bars are bent suthat the shoulder described shall bein the inside of the knife. 
In using the knives the soles as i tbove the said 
and thus entering, a larger p offers no resistance 
to the soles afterwards cut. 


















"—Dated 27th 























Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

258. H. Prentice, Slowmarket, ‘ Phosphate 

January, 1869. 

The inventor has found that by the addition of a cert in proportion of 
chloride of ammonium to the phosphatic material during the action of 
the sulphuric or other acid thereon, a larger proportioa of the phosphate 
is rendered soluble, and that there is less, if any, tendency for the soluble 
phosphate to revert to the insoluble form. Before tre: iting the phos- 
phatic materials the inventor determines by analysis the quantity of sul- 
phuric or other acid required to render the phosphates soluble, as is 
usually done. The mixing of the acid and the phosphatic materials is 
then effected by any of the processes commonly employed, and the 
chloride of ammonium is added either during or after such mixing, or 
the chloride of ammonium may be incorporated with the phosphatic 
material before this is mixed with the acid.—Not proceeded with. 


-Dated 2th 


Wanrures. 


Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
219. H. H. Murpocn, ‘ Smelting copper.” —Dated 23rd January, 1869. 

This consists in the use of a blast furnace of an improved form, similar 
to an ordinary ironfounder’s cupola furnace, with the exception that a 
high-pressure blast is used and distributed in a zone or belt around the 
furnace, just above the cupola part, by means of numerous air passages or 
tuyeres made through the lining or side of the furnace, at an angle to the 
horizon, instead of a low-pressure blast being introduced through a hole 
as in the ordinary cupola furnace. The tuyeres are supplied with air by 
means of an air channel running round the exterior of the furnace and 
communicating with the said tuyere holes, into which channel air of the 
required pressure is forced. In smelting or reducing copper regulus, 
according to this invention, the regulus is charged into the above 
descri furnace in the manner hereinafter described, and the melted 
regulus is allowed to rise ubove the tuyeres, andis subjected to the action 
of the air, which is forced through the said tuyeres into and through the 
said regulus, 

221. J. Drvspa.e, Shipton, “Spinning and twisting machinery.”—Dated 
23rd January, 1869. 

The object is to economise time in the doffing of frames and in 97 
starting them, and also to adopt one flyer to the twofold purpose of 
spinning and twisting. For these purposes the inventor dispenses with 

e e and female thread usual, and makes the upper end of the 
spindle, upon which the flyer rests, ‘of conical formation. He also places 
a pin on either side or through the same. agen mn mony | recesses and 
conical formation in the flyer head admits of its ing the pins. The 
flyer head is also filed or cut down in a slope on the upper edge on either 
end of each of the opposite recesses.—Not proceeded wi 
223. W. M. Wevuine, New York, ‘‘ Composition like ivory.” —Dated 25th 

January, 1869. 

The basis of this compound is shellac. ee ee inventor Fn the 
bleached shellac, and with this he mixes kaolin 
tated by sul hurie acid, or other tee a 
colour. If articles require o> ht, or about the gravity of ay 
Sub Matioerse deed Geant and a larger qi = of kaolin, or the 
impalpable white or pigment may predominate or form the principal 
ingredient w with the d ivory dust, or bone, or wood dust may be 

ed in with the other materials to roduee the desired quality of mate- 
the articles com bine, 
may be intro- 





Pp’ 
rial; a we me wd of camphor helps to make | 


and where different colours are 

duced. 

228. W. E. Memtom, Chancery-lane, “ Sheet metal stamps.”—Dated 25th 
January, 1 


po Be late > enasied by Sen at vroclag ty Famew 
or a, . 

eantalitedion of the sheet metal outside of 

and around the hollow o! the ¢ The sheet metal us held is then 
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subjected to the action of a stamp operated by a central or main piston 
arranged to work through the holding block to press the sheet metal 
plate, or portion of it lying within the inner edges of the holding block, 
into the hollow of the die. The several pistons may be operated either 
by steam, air, or water, so that the whole apparatus forms what may be 
termed a steam, pneumatic, or hydraulic cylinder press for shaping forms 
from sheet metal. 
233. R. J. Green, Birmingham, “ Collar studs, buttons, &c.”—Dated 25th 
January, 1869. 

This consists, First, in appending to the front of collar studs or buttons 
a tongue or depending piece, which, when the stud or button is in use, 
lies in front of and holds down th uf or necktie and prevents it from 
ising above the stud or button e tongue or depending piece is made 
capable of being connected to and detached from the stud or button at 
pleasure, the connection being made by means of a spring snap or 
depending piece taking into and engaging with a recess or hole in the 
stud or button, or by other fastening. 
J. and S$. Ropert West Bromwich, “ Moulds for casting.”—Dated 
jth January, 1869 

The pattern pipe is supported horizontally, and accurately fits in an 
opening in a moulding bed or plate, at such a height that exactly one-half 
of the pipe stands above the upper surface of the said moulding bed or 
plate. Upon this half-pattern a half mould is made by ramming sand in 
t mould box in the usual way. As soon as the half mould is u 
pattern is removed therefrom by depressing the said pattern throu 
opening in the moulding bed or plate below the surface of the said bed or 
plate, when the half mould formed may be removed from the moulding 
bed or plate. The pattern is again raised to its original pos 
moulding plate, and another i 



























f mould is made uy it, from which the 
pattern is removed by depressing it below t ling plate as before 
lescribed.—Not proceeded with. 









H. Law, Stroud, “‘ Metal pipe connections Dated 2Uth January, 
1869. 


Soft metal pipes have sometimes been connected by expanding the 


2409. 





mouths of the two pipes to be brought togetl 
them, and then inserting between the mou a double ex 
sisting of twocenes united at their bases and with a hole 
them from apex tu apex of the size of the water way of th 
wards the mouths of the pipes were drawn together by m 
rings, which were placed on the pipes before coning them, and which 
, were so formed as to fit the ends of the pipes when‘coned. ‘ 
ent method is up to this point similar to that described, but formerly 
the exterior cone rigs which draw the purts together have been made 
each with twolugs, one or either side, and screw bolts passed through the 
lugs have been used to draw the parts together. 

GLanpbio GIL, Par Dated 26th January, 1869. 

‘he inventor has observed that when limiting the acid to small 
quantities, instead of its being prejudicial it produces great advantages in 
ri colour, taste, : ining of the syrup, and even by char i 
into crys i 
process, 2 method of proceeding entirely dif 
manufacture of sugar, and permitting him to obtain new and very 
advantageous results, viz., tv produce directly from the beetroot juice 
white manufactured masses having an excellent flavor 
giving loaves which drain easily and are perfect, as well as r 
which cannot be obtained by an alkaline or neutral process. 
249. T. Reeper, Preston, ‘* Sheet metal rollers.”—Dated 27th January, 
1869. 

In carrying out this invention the edges of a plate of sheet metal are 
first bent over, and then the sheet is formed into a tube or cylinder with 
the bent edges locking into each other as usual. This tube is then put on 
a mandril having a longitudinal groove for the joint, a die of the exact 
diameter of the finished roller is then drawn over the tube on the man- 
dril, and the action of this die equalises their regularities in the thickness 
of the sheet metal, thereby producing a roller of uniform diameter 
throughout its length. In some cases more than one die may be drawn 
over the tube on the mandril, or the same die may be drawn over more 
than once, and as the die is of the exact diameter of the finished roller it 
is evident that the thicker parts of the sheet metal are drawn out and 
elongated until the metal is of uniform thickness. 
236. C. L. Woon, Bishop Auchland, and J. STOCKLEY 

* Piate glass apparatus.” —Dated 26th January, 1869. 

The rods which carry and drive the grinding runners are arranged in 
the direction of the width of the benches or tables (and as usual in pairs), 
instead of in the direction of their length as usual, thereby admitting of 
the use of shorter ruds, and consequently of increased speed for the runners. 
240. Joun MILuiar, Cambridge-road, ** Envelopes.”— Dated 26th January, 1869. 

The inventor proposes to form the fastening flap of the envelope in- 
tended to enclose letters or documents with a series of serrated or corru- 
gated edges, presenting a number of pointed edges or curvilinear pro- 
jections, which, being gummed down, will afford a more secure attachment 
than can be effected by the ordinary flaps. In some cases a perforated 
ornamental device, or a perforated monogram, y be formed on the 
extremity of the flap, the edges being made with a series of notches and 
teeth, whereby when the flap is secured any attempt to open the same 
clandestinely will be exposed by the tearing away of some portions of the 
flap.—Not proceeded with. 

; W. R. Lake, Southampton-buildings, ‘* Ventilators.”"—A communi- 
cation.—Dated 26th January, 1869. 

The body of the ventilator consists of a wedged-shaped box attached to 
a supporting frame or diaphragm intended to secure the body to the win- 
dow. There is an adjustable funnel for adapting the ventilator to double 
windows and a perforated shelf for holding a sponge or other porous 
absorbent. A perforated box for holding charcoal fits closely into the 
top of the body, but is capable of being removedat pleasure. A sliding 
valve regulates or cuts off the supply of air, and a foul air escape pipe is 
used in connection with stoves. When double windows are not used the 
adjustable funnel will not be required, and in such cases that part of the 
invention may be dispensed with. 

25. J. Goucu, Kirby-street, Hatton-garden, ‘‘ Application of colours to 
printing surfaces.”—Dated 27th January 1869. 

This consists in maintaining the necessary supply of ink or colour in the 
interior of a cylinder, which is suitably mounted on a spindle and free to 
revolve thereon. It is furnished with openiugs inits circumference, through 
which ink or colour from the interior can find its way to the outer surface, 
which is grooved to allow of the ink or colour spreading. Enough of the 
outer surface, however, is left between the grooves to give adequate sup- 
port to a covering of wire gauze or other permeable material or materials 
through which the ink or colour can escape or be withdrawn. — Not proceeded 
with, 

252. T. VauGHAN, Middlesboro’, “‘ Smoke and soot machine.”"— Dated 27th 
January, 1869. 

The inventor collects the smoke or soot found in all chimneys, funnels, or 
flues, as also ingas and other retort flues, or in any other places where car- 
bonaceous matter is burnt, which smoke (when condensed), or which soot is 
then subjected to the process of calcining in order to separate therefrom the 
volatile constituents and sulphurous particl after which it is ground 
under edge runners or other suitable apparatus ; or the condensed smoke 
or soot may previously be sifted by preference by the action of an air blast, 
by which the finer particles are carried away into a chamber, leaving the 
coarser particles behind, which may then be ground.—Not proceeded with. 
254. J. Porteous, Edinburgh, and H. J. Gisson, Musselboro,’ “‘ Tobacco.” — 

Dated 27th January, 1869. 

This consists of a shaft or.spindle on which circular flanges, by pre- 
ference, with openings formed’in them, are placed, the distances between 
these flanges being equal to the length of rolls which are to be coiled. On 
the end of the above-mentioned spindle a worm or screw is fitted, and this 
gears into a worm-wheel carried on a stud or cross shaft. To the body of 
the worm-wheel a heart or other shaped cam is fixed, which acts against an 
anti-friction roller, carried on a horizontal guide rod, this guide rod being 
jointed to a lever to which the vibrating action due to the cam is communi- 
cated.—Not proceeded with. 

257. sey Edinburgh, ‘‘Envelopesand bags.”—Dated 27th January, 
9. 

This consists in making blanks for envelopes or sample bags of various 
forms, impossible to describe unless with reference to drawings. 

260. G. Tanayr, Rham, ‘‘ Copying presses.” —Dated 27th January, 1869. 

The lower platten or surface on which the copying book is placed while 
a letter is being copied is supported on two hollow uprights fixed to the 
base plate of the pross, these uprights being connected to the base by 
joints which permit the uprights and platten to have motion through a 
small angle in a vertical plane. e said lower platten is connected to the 
top of the uprights by joints. The upper platten is supported in a screw 
working in a cross-head, the cross-head being fixed to the tops of two 
upright rods passing through the hollow uprights carrying the lower 
platten. 

265. bo Spurrier, Birmingham “ Salt spoons.”—Dated 28th January, 
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Newcastle-on-Tyne, 























1869. 

The inventor makes the bowls of the spoons of greater thickness and 
consequent weight of metal than usual, the weight of the bowls being 
equal to or greater than the weight of the handles of the spoons. Whena 
a salt spoon of this kind is placed in the salt cellar the weight of the bowl 
causes it to take a safe position therein, and there is no tendency of the 
spoon to overbalance. He gives this increased strength and weight of 
metal to the bowl of the spoon by making the blank from which the spoon 
is to be made of the greatest thickness at that end from which the bow] is 
to be formed, so that when the blank is raised or fashioned into a spoon 
in the usual manner, and by the use of the ordinary shaping dies, a 7 
is produced having a bowl as heavy aa or heavier than the handle of the 
said spoon.—Not proceeded with 


267. R. Jones, Botolph-lane, “‘ Improvement in curing apparatus.”—Dated 
28th January, 1869. 

The animal substance to be cured is placed in a suitably sized tank 
capable of being closed air tight, and which is also filled with brine or 
curing matter supplied from a suitable reservoir, and a portion of the 
liquid is then withdrawn from the interior of the tank, and the animal 
matters therein and thereby facilitate the impregnation of the brine or 
curing matter. —Not proceeded with. 

270. R. BrackBer, Dalston, ‘An improved pessary.”—Dated 28th January, 
1869. 


4 





This consists in so constructing a pessary as that by being shaped in 
direct reference to the z f the pelvis, it shall possess from its 
peculiar construction a double self-acting spring, that is to say, laterally 
and transversely. 

. L. P. HERBERT an 

Dated 28th Ja; ry, 1569. 

This consists of an ink-box of the same shape as the stamp, with a 
vertical tube at the itre and top thereof. " ink-box is formed in two 
parts or chambers > upper one contains the ink, and in the lower one 
a sheet of cork is placed, and a piece of felt in contact therewith. The 











Ne ly-on-Seine, “ Letter stump, dc.” 
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division plate of the ink-box, a » the pik of « are pierced with 
small holes for the passage of th con to the felt 
274. J. Eastrersroox, J. H. ALLCARD, avd A. M. WiLp, S hes 7 

} wl ish ’__ Dated 28th Junvaru, 1869 | 
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mixing vat or ve and the whole is thoroughly stirred together. When 
the mixing has b continued for about ten minutes two ounces of com 
mercial sul} id is added, and the mixing is continued. This com 
position is s le for the preparation of dar] loured tarpauliz nd 
for preser\ sail-cloth and other fabrics | 
277. W s, Glasgow, * Printing ' Dated 20th J 
1869 
The machine consist ‘ 
carried in bearings r | 
side or sides, or other r 
for containing the pr d, and a roller is 
to it t th L 








ink-distributin 








nd thence to zim iping rollers revolve in contact 
with the zine cylinder, and the whole is put in motion by spur 
toothed gearing. A lever and adjustable weights are situated ei 
beneath the floor or above the framing of the machine, and these are 





arranged as to force the zine cylinders with the ne iry amount 

pressure against the pressure roller; or, in lieu of a lever and weights, 

pressure screws may be employed 

280. J. McDonaLp, Huckney, “Stop; 
1869. 

This consists in fitting in a socket formed with a screv: thread, for screw- 
ing into a bottle or other vessel, a hollow plug. This plug is closed at the 
bottom, but has a hole in the side near the bottom, through which the 
fluid or air is free to pass. The upper portion of the plug is fitted with 
lugs to enable it to be turned, a pin or stud being on the outside to limit 
the movement so as t the openings corresponding; an aperture 
for the admission of air into the bottle is formed on the outside of the 
plug. This aperture coincides with a small hole in the socket, so that 
when the plug is turned and the vessel tilted, air enters through the 
aperture and the fluid is free to run out. 








"— Dated 29th January, 
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281. 8S. Smira, Nottingham, ** Taps.”—Dated 29th Janvary, 1869, 

The body of the tap or valve, which is adapted to be screwed or other- 
wise connected witl e supply pipe or passage, and usually also to a 
deliv pipe, is formed with a water or fluid way through it. A conical 
hole is formed in the body from one side, and into it a corresponding plug 





its, which when in its place closes the water or fluid way thr 
body. On the side of the body, and over the conical recess for the plug, 
a chamber is formed, and when the plug is drawn back to open the water 
or fluid way, it is received into this chamber, and leaves the passage way 
clear of all obstructions, with an undiminished area for the direct inlet 
and outlet of the volume of steam, water, or other fluids which may be 
conveyed to the passage. The plug is raised and lowered by a screw, the 
stem of which passes through the cover of: the chamber and receives a 
handle or hand wheel on the exterior. 

283. G. Price, Birmingham “ Window fastenings.”—Dated 29th January, 

1869. 

Upon the one part of the fastening is formed the circular catch plate in 
the ordinary way as a fixture thereupon, and is provided with a movable 
catch, secured to the circular catch plate as a hinge by a vertical rivet pin 
passing through the parts. The movable catch has a spring action, by 
means of the spring secured to the side of the circular catch plate, the spring 
always bearingand pressing inwards. The movablecatch is curved orrounded 
at its free end, and is suitably cut or recessed, to engage with and fit 
around a raised stud piece. The raised stud piece is formed upoy the 
lever arm or catch bar upon the other part of the fastening, which is made 
in the ordinary manner, with the exception of the knob or handle end, 
upon which a movable friction or cam plate is attached by means of the 
stud piece, which acts as a centre or pia for the friction or cam plate, a 
suitable handle or thumb piece being formed to project from and as part 
of the friction or cam plate. 

285. A. M. Crakk, Chancery-lane, “ Hulling grain.”—A muy io 

This consists in removing the husks from the gr by means of 
friction. The ears pass between two rollers grooved either in straight or 
curved lines 
294. H. Nissen, Murk-lane, “ Printing bankers 

January, 1869. 

The inventor employs paper, either white or coloured, with a highly- 
glazed surface, on which he prints in the ordinary manner, but with 
specially-prepared ink or colour. In this preparation, having ground his 
colour with glycerine, starch, flake white, or a saccharine matter—pre 
ferably pure syrup, without colour, and with a mixture of any of the 
above ingredients, and in such proportions as shall not detract from the 
brilliancy of the colour employed—by which he is enabled to produce a 
perfectly soluble surface printing colour.—Not proceeded with. 

296. E. T. Huanes, Chancery-lane, “ File-planing machine.” 
tion.—Dated 30th January, 1869. 

This file-planing machine is principally intended for planing arm and 
smooth files worn out by long use, in lieu of the present expensive 
whetting process they were hitherto subjected to previous to their being 
cut. A file of four pounds weight requires upwards of twenty minutes’ 
whetting, whilst its planing is completed in one minute.—Not proceeded 
with . 

297. E. T. Hucnes, Chancery-lane, ‘ File-cutting machine.”—A communice 
tion.—Dated 30th January, 1869. 

The chief driving axle is set in motion by straps from any suitable 
motor, and drives by two tappets the tilt hammer, which is fixed to its axle 
This hammer actuates the chisel which strikes its blows upon the file 
The suid file rests on a lead cushion on an anvil which is moved by cog 
and bevel wheel-gear by a screwed axle. To withdraw the anvil the 
driving strap is pushed upon a disc, whereby the motion is transferred to 
other axles by a toothed wheel and toothed shaft, which are fixed to the 
said anvil. The vice-jaws for holding the file must be previously sepa- 
rated from the screw mandril, which is brought about by raising a weight 
and a chase in connection therewith.— Not proceeded with. 

303. J. T. Benriey, Kendal, ‘ Billiard and bagatelle tables.”—Dated 30th 
January, 1869, 

The inventor fixes at the sides of such tables a trough, fixed and 
inclined in such a manner that the balls dropping into any of the pockets 
will fall into such trough and travel along the same into the aforesaid tray 
or receptacle.—Not proceeded with. 
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BIRMINGHAM AT WORK. 
(From our Correspondent.) 

LANCASHIRE has long carried off the palm for the manufacture of 
machine-tools, and it is unlikely that its supremacy will be 
impaired by the efforts of Midland manufacturers for many a year 
to come. The trade indeed can only be regarded as a supple- 
mentary branch of Birmingham industry. There are, however, 
some indications of an extension of enterprise in this direction, 
rather in regard to the quality than to the get of the 
articles produced in and around the “‘ Hardware Village.” Planes 
of all the best known descriptions were made in Birmingham by 
William Moss as early as the year 1760, and his descendants— 
' Messrs, Atkin and Sons—have greatly extended the operations of 








| and plunged into a stream of water icy-cold. 


the establishment. {The planing machine has naturally superseded, 
to a large extent, ordinary hand-planes, since grooving, tongueing, 
jointing, and rebating, can all be performed at a single operation 
of this useful instrument. Equally valuable is the moulding 
machine in the economy of labour. Two steel cutters of the 
required moulding are fixed in the block at opposite sides, and the 
block being fixed on a shaft or spindle is made to revolve at great 
speed, the wood being passed under the cutters and the mouldin 

perfected with much rapidity. The hydraulic machines produce 

by Tangye Brothers (Cornwall Works) and other leading 
manufacturers have already been noticed in THE ENGINEER. Mr. 
John Woolfield, of the Liverpool) Works, Soho, who has recently 
commenced the manufacture of all kinds of machine tools, is 
introducing some improvements of his own design in connection 
with lathes which are of a usefal character. All lathes up to 
fifteen inch centres he fits with hardened steel conical spindles and 
i tre-head he fits with steel 
s the advantage of this 
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arrangement is especially obvious, yet it is frequ 

makers of first-class repute. The saddle-slides are so constructed as 
to protect the screw that moves them from injury or dirt. The 
surfacing motion is new, l, and inexpensive. A reference to 
the processes of lathe i afford some idea of the extreme 
care required to prod lleut article. The first process is 
the boring of the head. Simultaneously with this operation the 
smith forges the spindles This is avery difficult matter. 
First rate smiths are no to produce a sound lathe 
spin le T iron is first forged in the required shap , and a 
piece of double ear steel is welded round it to form the neck or 


bearing. Should this not be perfectly sound it is pretty sure to 


‘fly’ in hardening. The bushes are steel cylinders, forged of 








double shear steel, and lap with the best iron. The welding 
here is required to be don When these steel bushes 
are annealed they go to the and turned parallel outside, 
Then they are subjected to a red heat, and suddenly immersed in 
running water; and should the slightest flaw occur in the weld 
they crack and have to be thrown aside as wasters. If all goes 


well they are driven into the headstock bored to receive them, 
and are lapped true and clear, or, in other words, polished by 
means of a lead lap running at a remarkable speed. The 
spindle is annealed, then turned, heated to nearly a white heat, 
This is a severe 
trial of the smith’s work. The next process is that of polishing. 
This is effected by placing it in a lathe and causing it 
to revolve slowly, an emery wheel running at considerable 
velocity in a contrary direction, until it is highly polished. 
Thus the spindle is a perfect ** fit” when put into the bearings. 
The slide rest and saddle are planed perfectly true, and then 
scraped and smoothed until the various parts when put tightly 
together will slide freely upon each other, a process requiring 
great care, skill, and attention. Caution is especially required 
in planing slide rests, beds, &c., lest they should spring when 
being fastened upon the planing machine. Long lathe beds 
require especial care. The saddle and bed both require to be 
scraped true, until they slide freely along the bed from end to 
end. Great care and nicety of finish is requisite for the leading 
screw. In the construction of drilling machines, steel spindles 
are now superseding those of iron, the latter being liable to 
bend when subjected to a sudden jerk. Mr. Woolfield has 
recently patented a corrugating machine, which is estimated to 
perform ten times the work of the ordinary press without 
subjecting the metal to undue strains. There can be no doubt 
about the glaring imperfections of the ordinary process, both in 
regard to economy and excellence of workmanship. 

One of the first improvements in the manufacture of iron wire 
was the change from tilting to rolling, which took place at the 
dawn of the present century, and about the same time the 
use of winding blocks or drums, driven by powerful machinery, 
assisted materially in increasing the supply, and altogether 
altering and beautifying the appearance of the finished article. 
Mr. Charles Lean, an excellent authority on this branch of 
industry, informs me that within the last hundred years a horse 
was employed by a Birmingham firm to draw the wire through 
the plates by means of a similar apparatus to that still used by 
brickmakers and others for grinding clay ; and the men had to 
make the best looking bundles they could by coiling the wire 
round and round in their hands. The open ovens in which the 
wire used to be annealed were early in the present century 
exchanged for the closed pots now in general use. These were, 
however, chiefly improvements in production. We have still to 
notice one or two alterations in the mode of manufacture, 
affecting the quality of the article, which have so largely 
assisted in extending its adaptability to almost every branch of 
trade. The first impulse which effected a radical change in the 
manipulation of steel wire was the great demand for it for 
musical purposes, particularly for piano-fortes, These instruments 
were first made in Dresden in A.D. 1717, and in London a.D. 
1766. Up to the outbreak of the European War piano-forte 
wire was mude almost entirely at Nuremberg and Berlin. The 
difficulty of procuring it at all during that sanguinary crisis resulted 
in its manufacture in this country. 3aron Webster, of the 
Penns, near Birmingham, ‘was probably the tirst who succeeded 
in producing a music wire which fully answered the purpose. 
The success which followed this industrial achievement was 
prodigious, and ‘Penns wire” became familiar as a household 
word. In course of time, however, objections were raised 
against its enduring qualities, and in 1854 Mr. Horsfall succeeded 
in improving upon it to a considerable extent. He employed a 
process totally different to any known before, and his modus 
operandi appeared at first almost incredible. The ordinary 
process of wire making is to anneal it repeatedly, making it 
sufficiently soft for the workman to reduce it to the required 
size. On the contrary, Mr. Horsfall hardened his wire by 
heating it red hot and plunging it into water, and afterwards, 
when necessary, juet softened the outside by passing it through 
a bath of melted Iead. This was a complete revolution in the 
trade, but it paved the way for the introduction of steel wire 
to uses for which otherwise it would not have been available. 
Mr. Lean well remarks that the same principle, with slight 
variations, has carried the trade gradually on to its present 
variety and importance. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 





On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Demand for 
jinished iron—THE FOREIGN MARKETS: The Slates: Canada : 
Australia : India: Northern and Southern Europe--THE KINDS 
IN REQUEST—ProsPects : Good—Prices: Low: Much competi- 
tion— WORKMEN AGITATING FOR A RISE OF WAGES: Their cause 
given—Pic r0N: Steady: Low stocks—CoaL: Less doing— 
CONTINUED FINDING OF THICK COAL— UNDERGROUND MACHINERY 
—HARDWARE INDUSTRIES: Branches and markets specitied 
CHEAP GOODS SOUGHT AFTER BY THE PUBLIC: What the manu- 
facturers have done to form a correct taste— BoILER INSPECTION 
AND ASSURANCE : Meeting of company. 

TuE ironmasters on ’Change in Birmingham yesterday (Thursday), 

and in Wolverhampton on the day before, reported the continuance 

of a steady though quiet demand for the most of the descriptions 
of finished iron produced in South Staffordshire and East 

Worcestershire. Hardly two-thirds time can be afforded in other 

than exceptional cases, yet the weather has, happily for the 

country generally, been two warm to allow the puddlers to work 
even as much time as their masters could employ them. 

The light kinds remain most in demand, and stocks are under- 
stood to be low upon every hand. The iron, therefore, that is 
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ing sold is going into immediate consumption. It is finding its 
destination pretty equally at home and abroad. 

The American demand is quieter than customary; and our 
information is that the works in the States are tolerably full of 
orders. So long as the tariff keeps high in that country and the 
demand quiet, the American mills and forges will be able to turn 
out nearly all that the market there can take. Soon, however, 
there will be a better request, and the improvement will begin to 
manifest itself so soon as the Southerners have sold their cotton 
crops. Some masters here hold the expectation that the tariff 
restrictions will quickly be less oppressive in the States ; but this 
is a question upon which there is considerable diversity of views. 
The hopes of an improved American demand are therefore centred 
in the greater ability of the consumers to purchase. It is well 
known that, as a rule, more iron is needed, particularly in the 
Southern States, than the people there feel themselves at present 
in a position to buy. 

Canada is taking hardly a larger proportion, even of sheets, than 
we have just said is the case in respect with the United States. 
So large a total quantity of finished iron went out to Canada last 
season that the anticipations then formed as to the improved 
demand having been unrealised, there is a considerable accumulation 
in the possession of consignees. A little brisk trade will soon 
sweep the warehouses, and then an active trade will spring up, 
not only to replenish stocks, but likewise to satisfy the then 
current demands. 

The state of the trade in general merchant descriptions with 
the Northern of Europe markets may be described in similar 
terms. 

India is not now buying much, but the prospects of that market | 
are of an encouraging character. 

Australia is generally tolerably well supplied for the present. | 
Hardly any iron is going out to Southern Europe, and hoops and | 
strips which were once taken by the markets there are now being | 
rolled in no inconsiderable quantities in Belgium and France. 

The competition for all new orders, so soon as they are known to | 
be upon the market, keeps prices at a very low level. Though the | 
list price of bars is £7, it has come to my knowledge that there 
have been sales in the past day or two at as low a figure as under 4 
£6 2s. 6d,, whilst sheets, the list price of which is £8 10s., were | 
being offered yesterday at £7 15s. to be used by the galvanisers, | 

The wages of the men are, however, based upon the standard of | 
7s. 64. a ton for puddling. This is 6d. a ton more than the range 
of wages, supposing that the old arrangement of the payment for 
puddling should be as many shillings as the list price of bars is pounds 
per ton. The men, however, have begun to agitate for an advance, 
which they say they were promised they should receive so soon as 
prices improved and business increased. Both these conditions, 
they maintain, have been realised, and they ask that their masters 
shall give them the prices which are being paid to the operatives 
in the Cleveland district—which are based upon 8s. a ton for 
puddling. If the application should not be conceded they desire 
that the question may be submitted to arbitration in the manner 
pursued when the Cleveland men got the rise which the men here 
are asking. 

Pigs are not selling, but prices are steady ; and they are likely 
to be so, for consumers have very light stocks. 

In coal there is scarcely so much doing as last week. 

Most gratifying information is still reaching me as to the explo- 
rations conducted by the Earl of Dudley’s agents beneath the 
basalt of the Rowley Hills. The works are still being driven out 
north-east, and there is no abatement of the yield of fine thick 
coal. The seam is no doubt underlaid with all the thinner kinds 
found below the ten-yard coal, together with the stone and clay ; and 
the prospects of other points not yet explored become the more 
cheering. The engineer in charge, (Mr. Latham) is about to erect 
a large horizontal engine down the pit, to draw the coal up an 
incline in the workings of quite 400 yards, 

The tin-plate workers and japanners of first standing are loud 
in their complaints of the condition of trade. A quieter demand 
some of these never before experienced at this time of the year, 
notwithstanding that their knowledge of the trade extends over 
many years. Only sorry accounts are sent home by travellers out 
in any part of the kingdom. Firms in the same line who fill hardly 
so distinguished a place are in a less quiet state. 

The market for high-priced goods is more restricted now than 
for several years past. The bad sign of price being the chief con- 
sideration is apparent almost everywhere. Asa result, manufac- 
turers are displaying considerable ingenuity in their endeavours to 
supply what the publicdemands, There are men here who deplore 
this as much ‘as, it is fair from his own words to conclude, the 
manager of Drury-lane theatre regrets that he shall be compelled 
to fill his house by putting ‘‘ Formosa” upon the stage. Like Mr. 
Chatterton, however, who has offered the public ‘‘ Macbeth ” and 
**Comus,” but they rejected it, some manufacturers of hardwares 
have placed upon the market goods on which much art taste has 
been expended, and they have shuwn a great anxiety in bringing 
down the prices so as to leave a very narrow fringe of profit ; yet 
= public reject the art wares and purchase the meretricious pro- 

ucts, 

But in fastenings the best goods are still in most request. 
Messrs. Chubb are proportionately better off than any of the other 
lock-making firms. Within the past few days they have received 
an order which has justified them in instructing their men to make 
as much time as they please. A better order of its class is unpre- 
cedented in the history of the house. The lockmakers about Wil- 
lenhall are decidedly slack, and there are more hands seeking 
work in this department of the trade now than for sometime past. | 

The galvanisers are steadily occupied. 
The brass casters are quiet. | 
Hollow wares, alike in Wolverhampton and West Bromwich, are 

scarcely so busy as they were, yet they are doing a fair trade. | 

Edge tools may be spoken of in almost precisely the same terms. 
Business is still quiet with the nut and bolt and other similar | 

railway fastening manufacturers, 

Heavy ironfounders are quiet, but the machine makers have | 
somewhat more to do; and about Bolton chilled rolls, chiefly for | 
manufacture of iron in Russia, are being turned out in encourag- | 
ing numbers. Here I may remark that in Shropshire the Lilles- 
hall Company are actively engaged upon iron-making apparatus, | 
likewise for the Czar’s dominions. 

Cable and anchor makers are tolerably well off for orders. This , 
department exhibits a pleasing contrast upon the point of equality | 
to certain others of which I have made mention above. The | 
severest tests are being applied after having been made a necessity | 
in the negotiations and the goods generally bear the test. The | 
extreme scrupulosity of buyers has just been singularly demon- 
strated. A heavy anchor has been returned to the maker because, 
as is understood it was 141b. under the stipulated weight, and, 
therefore, deficient in proportionate strength. 

The nail trade is brisk at the cut warehouses, and where there 
re forged nails in stock they are yielding good prices. This last | 
act is due, as may be imagined, to the continuance of the strike | 

of nailers, which still exhibits the characteristic of ‘‘a needless 
Alexandrine.” 

The Midland Steam Boiler Inspection and Assurance Company 
held a half-yearly meeting in Wolverhampton on Wednesday 
afternoon. Mr. George Barker, ironmaster, who is the chairman 
of the directors, presided, and the other persons present were 
chiefly iron and coal masters of the district. The report of the 
directors showed a balance of profit amounting to £164 J5s. 9d.,out — 
of which they recommended the payment of the usual dividend of 
ten per cent. The following was the number of boilers assured 
and inspected:—Southern district, boilers assured, 835; boilers 
inspected, 874; total 1709. Northern district, boilers assured, 
717; boilers inspected, 323 ; total 1040. This made a total of 
2749 under the care of the company. During the half year | 
two boilers had exploded, the compensation for which had been 
paid out of the current revenue, 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Iron TRADE: Continuation ofa satisfactory position: In- 
creased anxiety evinced by buyers, owing to the approaching close 
of the Baltic season: Contracts for prompt delivery refused at 
higher rates: Russian and American contracts affording full 
employment at the ironworks : Considerable activity evinced in the 
shipment of rails at the local ports: Healthy prospect of the rail 
branch ; Demand as good as at any period of the year: New 
orders coming in freely : Prospects of a good winter trade : Slight 
improvement in the home trade— THE PIG IRON TRADE—THE 
TIN-PLATE TRADE — STEAM AND HOUSE COAL TRADES—INSPEC- 
TION OF THE ALEXANDRA DOCKS. 


THE iron trade of this district continues in a satisfactory 
position, and promises to continue so for some time to come. 
The approaching close of the shipping season for the Baltic causes 
increased anxiety to be evinced on the part of buyers of rails to 
— contracts for prompt delivery, and although higher rates 

ave just been offered for a smal] parcel of rails to be delivered 
before the close of the summer season, it has not yet been accepted, 
owing probably to makers being actively engaged in contracts for 
summer delivery. The large orders secured from Russia and 
America in the early part of the year continue to afford full 
employment to the hands engaged at the principal ironmaking 
establishments in the district, and although the hot weather some- 
what ‘interferes with operations, the men are generally working 
five turns a week, and when the season is a little further advanced, 
full time will be made. Owing to the near approach of the close of 
the Baltic shipping season, considerable activity is being evinced at 
the local ports in the shipment of rails to the Muscovite empire: and 
as sailing vessels will not be laden for that quarter above another 
fortnight, several are now wanted, and for which increased 
shipping rates are being offered. Rails, however, will continue to 
be shipped for Russia by steamers up to the middle of October, 
makers being desirous of forwarding as large a quantity as possible 


| to that country before the winter quarter sets in. At present 


there is every prospect of the rail branch of the trade 
continuing for some months to come the backbone of the 
ironmaking branch of industry in this district, and the demand 
just now is as good as it has been at any period of 
the present year. Although the produce is something enormous, 
new orders are coming freely to hand, and the inquiries being made 
lead to the belief that a good trade will be done throughout the 
winter months. In last week’s report it was stated that there was a 
prospect of trade with India improving, and this to some extent 
is confirmed from the fact of one of the leading establishments in 
the district having just secured a tolerably large order for rails 
for that partof the British empire. In the home trade there is a 
slight improvement noticeable, the railway companies manifesting 
a stronger inclination to enter into transactions. For the 
miscellaneous descriptions orders are scarce and prices are 
scarcely remunerative. Pig iron of the best brands is selling 
more freely, and prices have a tendency to harden. 

Tin-plates are in better request, chiefly coke qualities for 
exportation tothe Uuited States. 

The future prospects of the steam coal trade are not quite so 
gloomy as they have been for the past three months, and the 
slight improvement referred to last week as having set in is so far 
maintained. Hopes are now entertained by shippers and 
proprietors that the worst period has been passed, and that the 
trade will, although it may be but slowly, attain a position 
similar to that which it occupied some few months ago. From the 
mail-packet stations inquiries are steadily increasing, ard to several 
of the principal foreign markets larger supplies are being sent. 
There is a fair prospect of business with France improving, but 
to the Mediterranean ports the quantity being sent in is below the 
average. Prices cannot be said to have improved to any extent, 
although there is an indication of an advance shortly taking’place. 
Generally speaking the house coal trade is dull, and the colliers 
are not employed more than half time. 

On Friday afternoon Lord Tredegar, as chairman of the Newport 
Alexandra Dock Company, Mr. G. W. Jones, director, together 
with Mr. Alex. Bassett, the engineer, and Mr. Griffiths, one of the 
contractors, made an inspection of the works; and his lordship 
expressed himself highly gratified with the progress that had been 
made. The masonry has commenced, and a capital gravel bottom 
has been reached asa foundation. The wall at the base will be 
18ft. in width, and will gradually diminish as it approaches the 
top, which will be 7ft. wide. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent). 


YorRKSHIRE CoAL SHALE — LIVERPOOL: Material progress at 
Garston— New PIER aT DOUGLAS—StTaTE OF TRADE AT LEEDS— 
State OF TRADE IN SouTH YORKSHIRE—LANCASHIRE AND 
YORKSHIRE RAILWAY— CLEVELAND IRON TRADE—SMOKE AT 
LEEDS— LANCASHIRE UNION RAILWAY—STATE OF TRADE AT 
SHEFFIELD — NortH-EASTERN RatLWay — NortH-EASTERN 
Topics: Blyth and Tyne Railway: Smoke at Gateshead : 
Bolckow, Vaughan, and Co. (Limited), &c.—Le1tH ALBERT 
Dock —RIBBLE NAVIGATION COMPANY—FLOODS AT DEwsBuRY, 


THE West Riding Iron and Coal Company, whose collieries and 
ironworks are situated in East Ardsley, and at Tingley, between 


| Leeds and Wakefield, has now no fewer than thirty retorts em- 
| ployed in extracting oil from coal shale, 


As regards Liverpool matters, it may be noted that extensive 
iron and steel works are about to be re-opened at Garston, after 
having been closed since their erection a few years since. The 
Windsor Foundry Company is also about to erect new works at 
Garston, with a front to the river. It is stated that several hun- 
dred men will be employed at the new works, which will be ready 
to commence operations in the autumn of 1870. 

A new iron pier has been opened at Douglas, Isle of Man. The 
pier has been constructed by a limited liability company; it is 
1000ft, long and 16ft. broad. The cost of the structure has been 
about £6000. 

Aconsiderable demand is experienced at Leeds for rails for ship- 
ment, and there are more inquiries for the better classes of iron 
in bars and plating. The machine and tool makers are a little 
better employed. The engine builders are also busier. 

A fair business continues to be done at the leading South York- 
shire ironworks, there being some good orders in hand for rails, 
plates, and other qualities of manufactured iron, The Bessemer 
steel works are moderately well employed, but no great activity is 


| anticipated until next year, when the nominal duty on rails will 


come into operation. The coal trade of South Yorkshire pre- 
sents little change ; coke is still in great request, a large quantity 
being sent into Lincolnshire as well as southwards. 

At the half-yearly ting of the L hire and Yorkshire Rail- 
way Company the chairman stated that during the past half year 
eleven engines had been replaced out of revenue, nineteen other 
engines had been largely repaired and made equal to new out of 
revenue, and nine others had been fitted with léin. cylinders 
instead of 15in. cylinders. 

The Cleveland iron trade still continues brisk. The blast fur- 
naces are very busy, and the rail mills are exceedingly active. The 
smallness of makers’ stocks has occasioned a run upon the warrant 
stores at Middlesborough. As regards manufactured iron, it may be 
added that the demand for rails is unabated, and that shipments 
are being rapidly made to Russia and other parts of Europe. The 
mechanical construction trade is pretty good—some foreign bridge 
work is stated to have been secured. The Middlesborough wire 
works will soon be opened. 

Several summonses for the non-consumption of smoke have been 








heard before the Leeds magistrates. Fines were imposed in almost 
every case. 

The Lancashire Union Railway, now completad, has this week 
been gore by Col. Hutchinson, on behalf of the Board of 
Trade. ving the London and North-Western Railway at St. 
Helen’s, the line proceeds by an entirely new route through 
Wigan to Chorley, and from thence to Blackburn. 

A fair demand for iron has been experienced in the Sheffield 
district, and a good business is being done in railway material, 
armour plates, &c. The file trade has fallen off, and the tool 
branches have been all languid. 

It was stated at the half-yearly meeting of the North-Eastern 
Railway Company that the company has no less than 63,000 
vehicles of various kinds. 

To turn to the North-Eastern district, we may note that the 
directors of the Blyth and Tyne Railway Company have not 
thought it desirable to proceed with the Shields Extension, as by 
waiting till the spring they expect to obtain possession of the land 
required upon much more favourable terms. At the Gateshead 
police-court, on Friday, several manufacturers were summoned for 
not consuming their smoke; one of the firms summoned was 
Messrs. Hawks, Crawshay, and Co. Mr. Hoskins appeared on be- 
half of the firm, and, after the charge had been proved, he said 
Messrs. Hawks and Crawshay had not had sufficient time to carry 
out many improvements which they had in contemplation and 
which were already commenced, but if the bench would allow the 
case to stand over for a fortnight he had no doubt that the firm 
would be able to satisfy the inspector. The mayor said the magis- 
trates had no alternative but to inflict the same fine as in the other 
cases. Writing on the subject of these convictions, Sir W. G. 
Armstrong denies that he ever was an advocate for hand-firing in 
preference to mechanical firing. Sir William adds :—‘‘I never said 
anything of the kind, and both my experience and opinion are the 
reverse.” The Redheugh Bridge (Tyne) is making rapid progress, 
and is expected to be completed early next year ; a crack has been 
observed in the bridge, but it is not considered of much importance, 
it probably arose froin the withdrawal of the centres too soon. 
It is understood that a meeting of the shareholders of Bolckow, 
Vaughan, and Co. (Limited) is to be held in a day or two, if it 
has not been already held, to decide whether the company shall 
proceed to work large salt mines which it possesses near its rolling 
mills and furnaces at Middlesborough, 

The Leith Albert Dock was opened on Saturday. The dock, 
which has cost £250,000, is formed out of land reclaimed trom the 
sea at the East Sands of Leith by an embankment 3480ft. long. 
The dock covers a space equal to 10} acres, and it has an entrance 
basin of 24 acres. The dock machinery is all worked on Sir W. 
Armstrong’s hydraulic system. 

The revenue of the Ribble Navigation Company is declining, 
want of dock accommodation for vessels of modern build is assigned 
as the cause of the declension. 

Mr. Gott, C.E., who was employed some time since by the cor- 
poration of Dewsbury to draw up a scheme for the prevention of 
floods in the low-lying parts of Dewsbury, has drawn up a report 
which will be submitted to the next meeting of the general works’ 
committee, and ultimately to the Town Council. Mr, Gott draws 
attention to the weir, across the river which diverts the water into 
the Sands Millgoit, and he shows that it has had the effect of rais- 
ing the bed of the river below the town, and has also affected the 
bottom of the Dewsbury beck. Mr. Gott considers that the re- 
moval of the weir and the cleansing and otherwise improving the 
river bottom for a short distance, would be a comparatively cheap 
and effectual means of protecting the town from future damage by 
inundations from the river. 
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d. 
per ton ..... cocccccccee, (3 O 0. 74 0 0/73 O 0.. 74 0 O 
Best selected .. coon, 76 0 01. 0 O 0} 7410 0.. 76 0 O 
Sheet ...... 7810 0.. 80 0 0; 78 0 0.. 80 0 O 
Bottoms .......+ cocccescee, 82 0 0.6. O 0 O| 81 O O.. 82 0 O 
Australian, per ton .. -| 76 0 0.. 7710 0) 77 0 0.. 80 0 6 
Spanish Cake ..+.00.. -| 0 0 0. 0 0 0}/72 00.000 
Chili Bars.....+.+++ oo - 69 0 0.. 0 0 0) 67 O O.. 68 0 O 
Do. refined ingot soonoima € 4.7% 0 Hw GTO we 4 
Ye.ttow Metal, perlb. ...... 0 0 68 0 OF | O O 6G O OT 
Iron, pig in Scotland, ton....| 212 4) cash | 213 O cash 
Bar, Welsh, in London......) 612 6.. 615 0; 6 5 0.2. 615 0 
Wales ...... 620. 65 0' 5140. 60a 
Staffordshire; 7 5 0. 7 76 750.77 O 
Rail, in Wales.......... eee} 6 26. 6 5 0) 515 0. 6 OO 
Sheets, singlein London ..| 9 5 0. 0 0 0; 950.000 
Hoops, first quality ........| 8 5 0. 8 7 6/ 8 50.006 
Nailrods ...cccces. | 7 5 0.. 710 0] 7 5 0. 710 O 
Swedish.....ccoscccccscccce| 915 0.6.10 5 0} 915 0.610 0 O 
Leap, Pig, Foreign, per ton ..| 1810 0.. 0 0 0)18 5 0..18 7 6 
English, W.B. ..ccccsscseose| 20 7 6. 2010 0/21 0 0.. 21 5 0 
Other brands ... -oo} 19 0 0..19 5 0/1815 0..19 0 0 
Sheet, milled ... eon} 20 0 O.. 20 2 6/20 0 0.1. 000 
Shot, patent..... -»| 22 5 0.. 2210 0/ 2210 0.. 2215 0 
Red or minium . eee} 20 5 0.. 2010 0) 2015 0.. 0 0 O 
White, dry .....0- wee| 26 0 0.. 28 0 0] 27 0 0.. 28 0 0 
ground in oil ... --| 26 0 0.. 29 0 0] 26 0 0..29 0 O 
Litharge, W.B. ... --| 24 0 0.4. 0 0 024 00.000 
QUICKSILVER, per bot. ....s0-.| O17 0.6. 618 0| 617 0.. 000 
SPELTER, Silesian, per ton ....| 20 12 6.. 2015 0/20 0 0.. 000 
English V&S. 2015 0.. 0 0 0/1915 0.. 000 
Zinc, ditto sheet 25 0 0.6 0 0 0] 25 O 0.. 2510 0 
Sreet, Swedish fi 00 0.. 00 0) 000. 000 
ee —- 1 0 0.. 0 0 0/1415 0..15 0 0 
Tin, Banca, percwt. . 615 0.. 616 0} 414 0... 41410 
Straits, fine—cash 610 0.. 611 0} 413 0.. 0 0 0 
For arrival . 6 6 0.. 6 9 0} 413 0.. 41310 
English blocks 6 2 0.4. 6 8 0} 415 0.. 416 O 
Bars ..cccccce 6 3 0.. 6 4 0) 416 0.. 417 0 
Refined, in bloc e-eee} G11 0.2. O 0 O} 417 0.. 418 0 
TiNpLATES, per bx of 225 sheets 
IC coke. ooo 2B Os 2 O26. 2 88 
1X ditto. 1 8 0.. 110 6| 1S Bs. 2 O16 
IC chare "8 @. 233 G1 1 T Ge t Be 
1X ditto....... . 114 0.117 0} 118 6. 114 © 
Coats, best, per ton . 018 3.. 018 6| 018 0.. 019 ® 
Other sorts ....... 014 3.. 016 0) 015 6. 017 3 
O1Ls, per tun, Seal, 40 0 0.2. 0 0 0/36 0 0.. 000 
ee 33 0 0.. 34 0 0/31 0 0.. 0 0 0 
Sperm, body ....... 90 0 0.. 92 0 0) 89 0 0..90 0 0 
While, South Sea, pale. 3915 0.. 0 0 0| 35 0 0.. 36 0 0 
WO pereveséseves 38 0 0. 0 0 0| 340 0.. 000 
Brown ccccssccccccssccce| 34 0 0.. 35 O 0/338 0 0... 0 0 O 
BL. Pid c0<ccccee Seeceee 320 0.. 0 0 0/31 00. 000 
Olive, Gallipoli ......0..0 560 0.. 57 0 0) 68 0 0.. 0 0 0 
Spanish ..cccsccccccsceces 55 0 0.. 56 0 0| 65 0 0.. 66 0 0 
Palm ccccccece eevee eevee) 4115 0..42 0 01/40 0 0.. 000 
DE cniiutenvictseveiens | 3110 0.. 0 0 0| $110 0.. 3115 0 
Rapeseed, English pale ....' 42 0 0.. 0 0 0/33 00... 000 
Brown cccoccccccccce cows 39:10 0.. 0 0 0) 3110 0. 0 00 
Foreign pale...ssececess ee 4310 0.. 0 0 0/35 O 0.. 3510 0 
Brown ..cc cc.-ccccce| 40 0 0.6 0 O O| 82 0 O.. 38 5 O 
Lard cccccccccccecscosseccece, 11 O O.. 74 0 0} 64 0 0.. 66 0 O 
Tallow cccccccccccecccccccecs 35 0 0.. 0 0 0/37 0 0. 00 0 
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Per load £3 | £82428 £86 £4 % 
Teak .....+.++++++-10 10 J2 tu 1t 012310 Yel. pine, per reduced C. | 
Quebec, red pine .. 15 415| 3 5 415 | Canada, Ist quality 18 101919 17 018 1° 
yellow pine... 3 5 410, 3 0 4 5) 2nd do. .. 138 01310 1110 12 10 
St. John’s N.B. yel 0 0 YU 0) 0 © O O | Archangel, yellow.. 101013 0 11 O12 
Quebec, oak, white.. 51v 6 0| 5 O 510 St. Petersburg, yel. 10 151210) 10 012 0 
birch ...... 4 5 417| 4 0 415) Finland .......... 60610 7050 
elm -4551 4 0 415| Memel............ 0000 000 6 
Memel .....+ - 0 v © 0) © O O 0) Gothenburg, yel. .. 8 0 915) 8 0 9 iv 
Dautzic, oak 456 5/40 510 white 710 810| 8 0 » & 
fir .. +» 210 4 0] 3 » 315! Gefle, yellow ...... 9 01010) 91030 1» 
Memel,fir . + 210 910] 4 O 4 5) Soderhamn........ 81010 0} 9 010 
Riga ...eeeee +215 217| 3 © 8 8) Christiana, per C. 
Swedish +2 0 210/ 2 0 2 8| 120f. by Shy 9 10 01210) OO ¢ 0 
Masts, Queb. rd. pine 4 - 6 0) 4 4 ; 0) — yellow .... 
yh pine 410 6 0) 4 0 ck plank, i nt. 
ni.piney 0 v 0} 0 0 0 0 yer 40ft Bin. f 0.99: G2 82 
Lathwood, Damtzfm.5 0 * 0) 610 7 10)| Staves. per M. 
St Peter's? 0 8 U| 8 UO 9 O | Quebecpipe ...... 70 0 0 0| 6710 0 
Deals, per C., 12ft. by 3ft. Se elas it puncheon .. 18 10 1¥ 0) 22 10 23 
Quebec, wht, spruce 12 017 10 13 040 0 Baltic, crown .. + 
nt. Jobn,whtspruce 12 015 0.131016 10!! Pipe ....+.., ,20 9 1800135 0 150 
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DYNAMICAL PRINCIPLES OF THE 
MOTION OF VELOCIPEDES. 
By W. J. Macquorn Rawxrnz, C.E., LL.D., F.R.S. 
(Continued from page 129.) 
Section II,—Sreerina. 

13. General Explanations.—Steering consists in causing 
thé track of the centre of mass to change at will from a 
straight line to a curve in either direction, or from a curve 
to a straight line, or from a curve to a different curve. 
As has already been stated under the head of balancing. 
the rider has no direct power of changing the track of the 
centre of mass; but he does so indirectly by changing the 
positions of the wheel-tracks and base-track, and thereby 
causing the pressure exerted by the roadway against the 
rims of the wheels to supply the force which produces the 
required change of track. The operation of changing the 
track of the centre of mass consists of two processes: by 
the first the base-point is shifted until it has the deflection 
necessary in order to produce the new curvature of the 
track of the centre of mass ; by the second, the track of 
the base-point is adjusted so as to preserve that deflection, 
and thereby maintain the balance of the vehicle. 

14. Production and Variation of Curvature.—Referring 
back to Fig. 2, let the plane of the paper represent a ver- 
tical plane, cutting the track of the centre of mass m at 
right angles. Let that track in the first place be a straight 
line; then the base-point is in the position P, vertically 
below the centre of mass; and P m is the trace of the hind- 
wheel plane, and is the line of action of the upward sup- 
porting pressure exerted by the roadway. 

Next, suppose that by the guidance of the fore-wheel 
the base-point is shifted sideways to the position M, in 
a direction away from the intended centre of curvature. 
The trace of the hind wheel plane, and the line of action 
of the supporting pressure exerted by the roadway, is now 
Mm. That pressure, being now oblique, may be resolved 
into a vertical and a transverse component. The vertical 
component is balanced by the equal and opposite force of 
gravity. The transverse component is unbalanced ; it con- 
stitutes a deviating or centripetal force, acting horizontally 
on the vehicle, in the direction mc; and it causes the 
centre of mass to deseribe a curve such that the centrifugal 
force is to gravity as PM is tom P. The radius of that 
curve may be calculated by the following formula (which 
is equation 1 in another shape) 

r=mea 7 MPL Ot ; 
g.-PM_ g. tan. 4 
(where 6, as before, is the angle Pm M); and equation 1 
itself serves to calculate how far the base-point must be 
shifted in order to make the track of the centre of mass 
assume any given curvature. At the instant that the base- 
point is placed at a given distance horizontally from the 
vertical plane containing the centre of mass and its direc- 
tion of motion, the track of the centre of mass assumes the 
curvature corresponding to that relative position of the 
base-point ; and in order that the centre of mass may go 
on moving in a circular track of that. curvature, all that 
remains to be done is to adjust the fore-wheel so that the 
base-track shall be a circle concentric with the circular 
track of the centre of mass, as stated in the preceding 
section, Article §, 

15. Change of Track from a Straight Line to a Circle.— 
In Fig. 5, let the plane of the paper represent a horizontal 
ae Let the track of the centre of mass in the first place 

e a straight line A B, and let it be required to change it 
to a circle of the radius Ce. From what has been stated in 
the some article it is obvious, that the first thing to 
be done is to incline the fore-wheel in the direction opposite 
to that of the intended curvature, in order that the base- 
— may be displaced and give rise to centripetal force. 

he effect of this is to deflect the base-track away from the 
intended centre of curvature C, as shown by the dotted line 
So soon as the base-track begins to be deflected away 
from C, the track of the centre of mass begins to become 
curved towards C, with a curvature which is at first in- 
sensible, and increases gradually, as is shown by the plain 
line Bde. The rider must take care to reverse the 
direction of the inclination of the fore-wheel plane at the 
proper moment, in order that the base-track may become 
curved towards the track of the centre of mass, as shown at 
D E; and that when the track of the centre of mass has 
attained its intended steady curvature at the point e, the 
base-point may be moving in a circle E F, concentric with 
the circular part ef of the track of the centre of mass, and 
having the deflection e E suited to the curvature. There 
are thus three positions to be given to the fore-wheel plane: 
first, a slight inclination opposed to that of the intended 
curvature, to commencé the outward displacement of the 
base-point, and of the part B D of its track ; secondly, an 
inclination in the same direction with the intended curva- 
ture, and somewhat greater than the permanent inclination, 
to produce the part D E of the base-track, in which it is 
gradually brought to parallelism with the track of the 
centre of mass ; and, lastly, the permanent inclination suited 
to produce the part E F of the base-track, which is con- 
centric with the track of the centre of mass. The first two 
movements occupy a very short time, and are made almost 
unconsciously by a skilful velocipede rider. The part Bde 
of the track of the centre of mass, in which it gradually 
changes from a straight line to a circle, nearly resembles 
an elastic curve, or the “curve of adjustment” sometimes 
used in setting out railways, according to a method intro- 
duced by Mr. Froude. 
_ 16. The change of Track from a Circle to a Straight Line 
1s precisely the reverse of that which has been described in 
the preceding article. It may be represented by supposing 
the direction of motion in Fig. 5 to be reversed. ren fe 
is the circular track of the centre of mass; C, its centre; 
F E, the concentric circular base-track, with its proper 
deflection ¢ E, suited to the curvature and speed. At E, 
the fore-wheel plane, already inclined inwards, is inclined 
further inwards, so as to make the base-point describe a 
sharper curve, E D, gradually approaching the track of the 
centre of mass. This causes the curvature of the track of 
the centre of mass to become gradually flattened, as shown 
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at'ed B. At D the rider inclines the fore-wheel slightly 
the reverse way, so as to bring the base-track gradually into | 
elism with that of the centre of mass, as shown by the | 


dotted curve BD. At B the two tracks are in the same 

vertical plane ; and then the curvature of both ceases, and 

they become parallel straight lines in one vertical plane. 
17. The change of direction from one Straight Line to 


another is made by combining the two operations described | 


in Articles 15 and 16: that is, changing the track first from 
a straight line to a circle, and then froma circle to a straight 
line in a different direction from the first. The two straight 
lines are not exactly tangents to the circle, but pass outside 
of it: being connected with it by curves of gradually 
changing curvature, like Bde in Fig. 5, 
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18. Concluding Remarks on Steering.—The steering, like | 
the balancing, of a velocipede, is analogous to that of a 
skater; but with this difference, that the skater, when | 
about to describe a circle, at once plants the skate on which 
he is going to support himself to one side or to the other of | 
the track of his centre of mass, at the proper distance for | 
giving the centripetal force required in order to produce the 
curvature; and, consequently, his centre of mass begins at | 
that instant to move in a circle of a certain radius; whereas | 
the velocipede-rider has to produce the deflection of the 
base-track required for the same purpose by degrees, as in- 
dicated by the curve B D E in Fig. 5; and, consequently, | 
the curvature of the track of the centre of mass is produced | 
or changed by degrees, as already described. 

Section III.—Prorvtsion. 

19. Resistance on a Level_—The mathematical principles | 
of the resistance of velocipedes and of the power required | 
for their propulsion are much more simple than those of 
the balancing and steering ; but the experimental data are 
much less definite and complete. 

Let W denote the weight of the rider, and let } be the 
proportion which the weight of the velocipede bears to | 
that of the rider: then the gross load is (1+) W. 

The resistance to a velocipede when travelling on a level | 
roadway is caused by the friction of axles and crank-pins, | 
by the roughness of the roadway, and by the impeding | 
action of the air. The resistance caused by friction is in- | 
dependent of the speed. It is directly proportional to the 
gross load, and inversely proportional to the ratio in which 
the diameter of a wheel is greater than that of the axles 
and pins that it carries. The resistance caused by the 
roughness of the roadway, commonly called rolling resist- | 
ance, is proportional directly to the load, and inversely to | 
the diameter of the wheel. Part of it isindependent of the 
speed, and another part increases with the speed, and, | 
according to Morin, is approximately proportional to the | 
excess of the speed above acertain limit. The resistance of 
the air at ordinary speeds may be taken as proportional to 
the square of the speed nearly. In velocipedes the axles 
and crank-pins are very small compared with their wheels, 
and are, when kept in proper order, very smooth and well 
lubricated ; the consequence of which is, th: t the resistance 
due to their friction must be very small—probably from 
0°001 to 0°002 of the load. The principal part of the resist- 
ance is the rolling resistance. To represent symbolically 
the resistance of a velocipede, let f be the coefficient of 
resistance: in other words, the proportion which the 
resistance bears to the load; let R be the amount of the 


resistance ; then 

R=f(l+b)W.. (13) | 
The coefficient f is a complex quantity, containing terms 
independent of the speed, and terms increasing with the 
speed, terms inversely proportional to the diameter of the | 
wheels, &c. In the absence of precise knowledge of the | 
values of those several terms, various approximate constant 
values may be taken for the coefficient 7, according to the 
circumstances of the case. No experiments on the resist- 
ance of velocipedes have yet come to my knowledge; and 
in the absence of such experiments we may assume, for 
purposes of illustration, that the coefficient of resistance of 
a velocipede is the same with that of a well-made carriage ; 
that is to say (according to Sir John Macneill’s experiments), 
from ‘015 to °03, according to the state of the roadway. In 
the calculated examples which follow, I will assume 


| 





f=0°02, or at Then, if we suppose that the weight of | 
50 


the velocipede is one-fourth of that of the rider (that is 
os 7» we shall have 
Ww 
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20. Resistance on a Slope.—Let i denote the rate of in- | 


clination; in other words, the fraction which expresses when 
positive the ascent, and when negative, the descent, in the 
distance unity ; then the resistance is expressed as follows: 

R=o(ft4(14+60)W;... (14) 
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| to 


| equal to ¢ seconds; so that the rate of retardation is ~ 7: ’ 


the expression + being applicable to ascents, and — to 
descents. When there is a descent at a rate expressed by 
a fraction exceeding the coefficient of resistance f, the excess 
gives an accelerating force instead of a resistance; and 


| that force is to be counteracted by means of the brake 


when it tends to make the velocity become too great for 
safety. 

21. Driving Power and Work on a Level.—The power 
required to drive the velocipede is found by calculating 
the number of units of work done in a given time, such as 
a second, in overcoming the resistance. Let v be the 
velocity: then the driving power on a level has the follow- 


ing value :— 

Rv=f (1 + 3) W; (15) 
in other words, the power re- 
quired in order to drive the 
velocipede on a level, is equal 
to that which would /ift the 
weight of the rider to the jollow 
ing height in each second: 
Re=sf(ltd)e 16) 
The work done in driving the 
velocipede through a given dis- 
tance x on a level is expressed 
as follows : 

Re=f(1+6)W-e;. (17) 
which is equivalent to the 
work done in lifting the weight 
of the rider to the following 
vertical height : 


Rr. 
ay Hf lt We ‘18) 
\ Assuming, as before, f = 0°02, 
\ g ; 
\ eo 4 ; we find, for the value 
\ 4 
‘ f the abov xpression, 
PB a re expressio andl 
co o n ove expre io: 


that is to say, the work of driving a velocipede a 
given distance on a level may be estimated as nearly 
equal to that of lifting the weight of the rider vertically 


| upwards to a height equal to one-fortieth part of that 


distance; in other words, 132ft. of height per mile of 
distance, or twenty-five metres of height per kilometre 
of distance. For example, a journey of sixty miles, or 
96°56 kilometres, riding a velocipede on a level road, is 
equivalent to an ascent up a vertical ladder of 7920ft., or 
2414 metres high. 

22. Experiments Required.—In the preceding calcula- 
tions an assumed value of the coefficient of resistance 7 is 
taken, founded upon previous experiments on ordinary 
wheel carriages. It is desirable that special experiments 
should be made in order to ascertain directly the coefti- 
cients of resistance of velocipedes. The simplest method 
of making such experiments is the following :—Let the 
velocipede, mounted by a skilful rider, be started at as 
high a speed as!practicable, on a straight and level road- 
way. When the full speed has been attained, let the rider 
remove his feet from the cranks, and allow the velocipede 
be gradually retarded by the resistance. Let a series of 
marks be made in any;convenient way (for example, by the 
rider dropping small pieces of wood) at the points which 
the velocipede passes, at a series of equal intervals of time 
(such, for example, as ten seconds), and let the distances 
between the marks be measured. Let x and 2’ be two of 
these consecutive distances, and let ¢ seconds be the length 


of each of the equal intervals of time; then and = are 


the mean velocities with which the two distances are 


described, and = is the loss of velocity, or retardation, 


during the time which elapses between the midd/e instants 
of the two intervals; that is, during a time equal or nearly 


ar 


or very nearly so. The rate of retardation produced by a 
resistance equal to the weight of the moving mass is g = 
32°2ft. per second = 9°81 metres per second, nearly; there- 
fore the ratio borne by the actual resistance to the weight 
of the whole moving mass is given, exactly or approxi- 
mately, by the following formula : 
fata? eh 
gt 

The result of Equation 19 is exact if the resistance is con- 
stant at all speeds: approximate if the resistance varies 
with the speed. Similar calculations should be made for 
different pairs of intervals during the experiment, in order 
to ascertain whether and how the coefficient of resistance 
varies with the speed; and similar experiments should be 
made on roadways in different conditions. Experiments 
might also be made on the same principle with the veloci- 
pede running ronnd circles of different radii, in order to 
| ascertain whether the curvature of the track affects the 
| resistance. 
| 23. Driving Power and Work upon Inclined Planes.—In 
| calculating the power expended by the rider in ascending 
an inclined plane, it is only necessary to put f+ ¢ in the 

place of fin the formule; i being the rate of ascent. In 

calculating the power expended by the rider in descending 

an inclined plane whose rate of inclination is not steeper 

than that expressed by the coefficient of resistance f (that 
| is to say, according to the preceding estimate, not steeper 
than 1 in 50), f—i is to be put in place of f/ When the 
| rate of descent is equal to or greater than the coefficient of 
| resistance the power expended by the rider is nothing. 

(To be continued). 


(19) 





THE Paterson locomotive works are unusually busy justnow, keep- 
ing nearly 2000 workmen constantly employed in the three different 
establishments, severally known as the Rogers, the Danforth, and 
the Grant Works. During the first six months of this year the 
Grant Works turned out fifty-two engines, and the other two 
establishments built about 110, so that Paterson is now turning 
out engines at the rate of 520 a year, or more than one a day for 
every working day in the year, 
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THE SPECTRA OF THE SUN AND STARS. 


Last Saturday week Professor W. Allen Miller, F.R.S., of 
King’s College, lectured to the working men and women of Exeter 
upon the above subject. The Victoria Hall in that city was 
crowded by about 2000 persons, who‘ before the commencement of 
the lecture, rose and cheered Miss Burdett Coutts, who was recog- 
nised among the ladies and gentlemen upon the platform. The 
Mayor of Exeter, Mr. H. 8. Ellis, presided, and Mr. Acland, M.P., 

roposed the closing vote of thanks. The following is Professor 
filler’s lecture :— ‘ ie 

One of the most important features of the age in which we live is 
the rapid manner in which man’s knowledge of the powers and 
properties of the different substances around him is being 
extended. We behold, on all sides, an extraordinary growth of 
what is called physical science, and we witness everywhere the 
increasing command which this increased knowledge gives to man 
over the materials of which this globe consists. : 

I shall devote the time which we are to spend together this 
evening to an illustration of some of the modes in which this 
mastery of mind over matter is to be obtained, and in this review 
shall draw my examples mainly from the striking achievements 
recently performed in the application of optics to chemistry, 
usually described under the term of — analysis. Marvel- 
lous as are many of the revelations of science, it is to be noted 
that the methods of their discovery may generally be resolved into 
the application of ordinary observation to the objects to be 
examined. The distinction between ordinary and scientific obser- 
vation is, indeed, merely in the degree of its accuracy. The man 
of science is perpetually contriving means to render his observa- 
tions strictly accurate, and to reduce them, whenever it is prac- 
ticable, to a form in which their results may be represented by 
weight or by measure. ' 

To take a familiar instance: There is, perhaps, no great diffi- 
culty, even to those unfamiliar with science, in believing that 
sound is produced by the vibratory motions of the sounding 
body transmitted through the air to the ear; since when a 
harp string is suddenly stretched, or the cord of a piano is 
struck, a tremulous motion of the string is seen to accom- 

pany the sound thus produced; and as the motion becomes 
Tes visible the sound gradually dies away. It is not difficult to 
render these motions distinctly visible to a large audience, as I 
intend presently to show. What, now, is the exact distinction 
between a mere noise and a musical note —between harmony and 
discord? A noise consists of the recurrence of sounding vibra- 
tions at irregular intervals; whilst every musical note is produced 
by its own particular number of vibrations, which recur at 
perfectly equal intervals. Several contrivances exist, by means of 
which the number of these vibrations which occur in a second of 
time can be counted. It has been thus ascertained that the higher 
or shriller the note, the more frequent are the motions by which 
it is produced. A simple expedient will enable us to show the 
number of vibrations of a note—say the treble C of the piano, and 
to prove that this note is due to twice as many vibrations in a 
second as are necessary to form the middle C, or the octave imme- 
diately below it. 

Here are two tuning-forks, one of which, when caused to 
vibrate, emits a note which is an octave higher than the other. 
Attached to one of the prongs of each fork is a needle which 

artakes of the motions of the prong. If a piece of smoked glass 

e drawn across the points of the needles when the forks are not 
sounding, the soot will be scratched off the surface of the glass in 
the form of two straight lines, the image of which may be thrown 
upon the screen by means of a strong light. But if the tuning- 
forks be made to sound by drawing a violin bow across them, a 
second piece of smoked glass will then show not two straight, but 
two zigzag lines; and the line produced by the shriller note will 
exhibit just twice as many notches as that caused by the other 
fork. In a similar manner, it might be shown that the inter- 
mediate notes are produced by vibrations of intermediate 
frequency, a definite number being required for each note, as may 
be seen in the table which exhibits an octave of the musical scale. 

The effects produced by vibration are not limited to those of 
sound. The still more remarkable phenomena of light and heat 
are connected with movements of this kind of intense rapidity, 
the frequency of which is so great as almost to baffle belief. 
The curves produced by two notes sounded at the same moment 
may fit into each other at certain definite intervals. In such a 
case we have a har i bination; whereas, when the 
curves do not so fit, a discordant combination of sounds is the 
result. The vibrations of a tuning-fork, or other sounding-bar, 
are transmitted to the ear through the air, which is thrown also 
into wavelike movements, the waves of sound being longer in the 
lower and shorter in the shriller notes. In the trevle C of the 
piano, which is produced by 512 vibrations per second, the waves 
that it occasions in the air are 2ft. long; while in the C of the 
octave below the number of vibrations is 256, or just half, and 
the length of the aérial wave is 4ft., or twice as great; from 35,000 
to 70,000 such waves being contained in the space of a single inch 

in the case of light. 

It has been concluded from experiments, into a description of 
which time does not permit us to enter, that in all substances 
which give out light of their own—such asa piece of lime intensely 
heated in a jet of burning gas, or a rod of charcoal glowing in the 
extreme heat produced by a current of electricity excited in a power- 
ful voltaic battery —the particles of the solid are in a state of incon- 
ceivably rapid vibration, and that these vibrations are transmitted 
to the eye by means of some infinitely subtle medium, termed 
ether, which fills all space and the interstices of matter, and 
which, though not light itself, when thrown into vibration by a 
luminous object excites in our eyes the sensation of light, just as 
the air, though not itself sound, yet when thrown into vibration 
by a sounding body excites in our ears the sensation of sound. 

I will now, by means of the voltaic battery, ignite a piece of 
charcoal very intensely. The light thus produced will occasion a 
series of intensely rapid vibrations in the portion of ether con- 
tained in this room, and these will pass off in straight lines in all 
directions from the white hot charcoal. If the charcoal be 
enclosed in a dark lantern, I can allow a portion only of its light 
to escape into the room, and can direct it at ng into any 
= by using a small mirror or flat polished surface. The openin 

which the light escapes is, in this instance, a narrow vertica 
sit You will observe the light is of a pure white. I propose 
now to show you another property of light, and to prove that 
white light consists of a mixture of several different colours. If 
the slice of light which issues from the lamp be allowed to fall 
upon a clear plate of glass with flat faces parallel to each other, 
the light will pass through the glass without undergoing any appa- 
rent_change either in its colour or its direction; but if it be allowed to 
fall upon one of the faces of a piece of glass cut into the form of a 
triangular bar or prism, we shall have a very different result. The 
light will be abruptly altered in its direction as it passes through 
the glass; it will be refracted, as it is said, and now the beam of 
light, instead of falling upon the screen as a slice of white light, 
will be spread out into a ribbon of gorgeous tints, the brilliant 
hues of which will graduate insensibly from red into violet. The 
red end of the beam of light which is least altered from its original 
direction is said to be the least refrangible; whilst the violet, 
which has experienced the greatest change, is said to possess the 
greatest amount of refrangibility. As this word refrangibility is 
one which I shall often have to use, it is necessary that you should 
distinctly understand what it means—viz., the degree to which any 
rd is suddenly bent from its original direction by the action of 
the prism. 

Such a coloured image constitutes what Sir Isaac Newton called 
the prismatic spectrum, He varied this experiment in a great 
number of ways, and concluded that white light consists of a 
mixture of various colours, like those of the rainbow. By re-com- 
bining these colours the original white light is reproduced. This 
may be done by sending it ugh a second prism placed in the 











opposite direction to the first. The action of the prism which we 
have just examined is to open out tho colours of which the white , 
light consists into a fan of coloured light; so that, instead of per- | 
ceiving a single white image of the slit, a series of images is 
obtained of every shade of colour. Hach image possesses its own 
special degree of refrangibility and its characteristic tint, whilst 
each overlaps its neighbour on either side, so that the whole forms 
a continuous and beautiful blending of harmonious hues, com- 
mencing with red and ending in the violet. What the pitch of a | 
note is in sound, such is colour in light. The undulations of the 
ether are longest and slowest in the red, and shortest and most 
rapid in the violet, with all degrees of intermediate frequency 
between. We may say that red is the bass, and violet the treble 
of colours. 

Few things in the progress of science are more remarkable than 
the manner in which discoveries in one branch of inquiry often 
prove of the greatest importance to the advancement of other 

ranches of knowledge with which they appear, at first, to have no 
connection. A striking instance of this kind occurs in the manner 
in which optical science has aided the studies of the chemist. By 
means of chemical analysis, it has been discovered that the various 
substances which are found upon the earth may be separated into 
a comparatively small number of bodies, out of which no other 
kind of matter may be separated. These the chemist terms 
elements, and out of these all the different substances with which 
we are familiar are formed. For instance, the air we breathe is com- 
posed mainly of a mixture of two such elementary bodies—viz., the 
gases oxygen and nitrogen; water consists of oxygen chemically united 
with the gaseous element hydrogen; and among the elements are 
the various metals—gold, silver, iron, copper, magnesium, sodium, | 
and soon. These different substances the chemist distinguishes 
from one another by means of certain chemical tests. For instance, 
I may, by the addition of ammonia to this solution, find copper by 
the beautiful blue tinge produced. In like manner I may, by 
the white cloud occasioned on adding common salt to a second 
vessel, ascertain the presence of silver; while in a third, the 
presence of iron is not less certainly revealed by the red colour | 
produced on adding sulphocyanide of potassium. Within the last 
few years optics has come to the aid of chemistry ina manner | 
which I must now endeavour to explain. 

We have seen that this spectrum of glowing charcoal is con- 
tinuous from end to end. Provided that the ignited material be a 
solid, its chemical nature has no influence upon the colour of the 
light which it emits. Whether, for example, the heated body con- 
sist of lime, magnesia, flint, clay, charcoal, iron, or platinum, so 
long as the substance is in the solid form a continuous spectrum is 
obtained, containing rays of every degree of refrangibility, and of 
every colour, from the deepest red to the extreme violet. The 
spectrum of anignitedcloud of solid particles, such as|that produced 
by soot or any solid suspended matter, such as phosphoric anhy- | 
dride when phosphorus is burned in oxygen gas, is also continuous. 
The same continuous spectrum is also produced by a white hot 
liquid, such as melted copper or cast iron; and no difference de- 
pendent upon the chemical nature of the substance can be per- 
ceived in any of these cases. Such spectra, therefore, teach us 
nothing of the chemical composition of the bodies by which they 
are produced. 

But the case is very different when the spectrum of a gaseous 
body is examined. Then we have an interrupted spectrum, com- 

osed of bright lines of light of certain colours only, with intervals 
ret them more or less completely dark. Whenever an inter- 
rupted spectrum composed of bright lines is seen we infer that we 
are dealing with the spectrum of a transparent gaseous body in a 
state of intense glowing heat. Each gas or vapour emits light of | 
a particular kind, which is collected into a line or group of lines | 
peculiar toitself. If the position of these lines accurately 
measured, it is found that the same substance always gives | 
rise to lines which occur invariably exactly in the same 
part of the spectrum. Hence these lines may be made 
use of as tests of the particular substance by which they 
are produced. I showed you just now chemical tests of silver, 
copper, and iron. Now let us look at the optical tests, which are 
not less certain. Silver, for example, when heated sutficiently to 
distil it in vapour, emits a brilliant green light, which is mainly 
concentrated into two intense green bands, the other part of the 
spectrum being produced by the charcoal on which the silver 
rests. Copper also emits a green light, but this is seen to consist 
of a more complex system of bright bands. Iron, when volatilised 
at a still higher Soot, in like manner gives a light with a 
system of bands still more complicated and numerous. Magnesium 
likewise furnishes an intense green band, which is really composed 
of three so closely approaching each other as to appear on the 
screen but one. Each metal and each chemical element has in fact 
its own special set of bands. Each when converted into vapour 
vibrates in a definite way, producing a special set of luminous 
vibrations of fixed frequency, just as when a particular tuning fork 
is struck it occasions a series of waves of sound which occur with 
the particular frequency characteristic of its peculiar musical note. 


If, therefore, we can determine with accuracy the position and 
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than the body behind, the absorbed rays wi 


of a definite degree of frequency, can absorb those portions of the 
light of other bodies which possess a corresponding rate of 
vibration, and can then radiate it forth anew in all directions, 


| much in the same way as a tuning fork produces a resonance when 
| held opposite the mouth of a box which vibrates in unison with 


itself, though it produces no such resonance when held opposite a 
box which does not vibrate in harmony with it. The resounding 
box first absorbs and then gives forth the vibrations of the fork 
with which it corresponds. 

In the case of sodium, for instance, the vapourof this metal 
absorbs the light of that particular portion of the spectrum of the body 
behind it which corresponds with it in its rate of vibration, and it 
allows all the. rest of the light behind to pass on unaffected. 

If the sodium vapour is at a considerably lower temperature 

i dente the tempera- 
ture of the metallic vapour somewhat, and will cause the sodium 
to give out a light which is a little greater than that due to the 
sodium alone ; but it is considerably less than that which would 
be produced by the continuous spectrum of the body behind it, 
and the result is, that when the combined image of the two spectra 
is thrown upon the screen, we obtain what appears to us as a 
black line : but it really is a line of low illuminating power, which, 
being contrasted with the intense light of the spectrum on either 
side, produces upon our eyes the impression of a black line. 

If the sodium be raised in temperature until it acquires the 


| same degree as that of the a Se it, the light which falls 


upon the sodium flame will still be absorbed as before ; but now, as 
the intensity of the sodium light is equal to that of the spectrum 
behind it, no sensible effect will be produced upon the screen. 
But if, on the other hand, the sodium flame be still hotter than the 
body behind it, it will be more intensely luminous, and instead of 
a black line we shall have a bright line crossing the spectrum at 
this point. 

The vapour of sodium, according to its temperature, may there- 
fore give rise to three different effects. 1. It may produce a black 


| line, when the temperature of the sodium is low. 2. It may pro- 


duce no sensible effect, in which case the temperature and the 


| light of the sodium are equal to those of the body behind it. 


3. It may produce a bright line, but in this case the temperature 
of the sodium and its light must be considerably higher than those 


| of the glowing body behind it. What is true of the vapour of 


sodium is true also of other vapours. 

The light of the sun affords us a remarkable instance of a case 
in which the first condition is realised. The spectrum of the 
sun’s light is not continuous, but is crossed by a multitude of fine 
black lines, a few of which are represented upon the diagram 
now projected upon the screen. These lines, you will observe, 
vary in number, in blackness, and in definiteness in different parts 
of the spectrum. 

The fact of the existence of these lines was first noticed between 
sixty and seventy years ago by Dr. Wollaston, and any one ma: 
easily observe a os of the principal lines by proceeding as he did, 
placing himself in a darkened room, allowing a beam of daylight 
to come in through a chink of about a twentieth of an inch wide, 
like that formed by the edge of a nearly closed door, and then at 
a distance of 10ft. or 12ft. viewing this line of light through aglass 

rism held close to the eye, with its edge parallel to the line of 
ight. Little, however, was it imagined when these lines were first 
seen that in them lay the means of ascertaining the chemical 
components of the sun. Many among you, from what I have 


| already said, will, however, see how this knowledge is obtainable. 


The sun itself is not a mere globe of glowing iron. It consists 
of a central, intensely heated nucleus, above which is an atmo- 
sphere filled apparently with white hot solid particles distributed 
in the form of vast clouds over the whole surface, and outside this 


| powerfully luminous atmosphere is another cooler gaseous 


stratum containing the vapours of a variety of bodies, most of 
them metallic in their nature. 

The black lines which we see in the solar spectrum are the 
effects produced by these cooler but still intensely heated 
metallic vapours, upon the light emitted by the cloud-like lumi- 
nous surface of the sun. 

How are we to learn what the bodies are in the sun by which 
these black lines are formed? The first thing to be done is to 
measure their position accurately, and to make a map of them. 
Fraunhofer, a working optician, of Munich, was the first person 
who attempted this, and they have been called Fraunhofer’s lines. 
In order to do this he viewed the sun’s co through a prism 
placed in the focus of a small telescope provided with micrometer 
screws for measurement, 

Still this does not explain the meaning of the particular lines. 
The map itself needs interpretation. For this explanation, and for 
the mode of experiment required, we are indebted to Professor 
Kirchhoff. If we take two wires of any metal, such, for instance, 
as magnesium, and by means of a strong heat, such as that of the 
electric spark, convert a portion of the metal into a luminous gas, 
and place the spark-giver opposite the slit of Fraunhofer’s 
apparatus, which, in its present improved form, is called a 
spectroscope, we shall see the bright lines characteristic of 

ag 





number of lines from the spectrum of each , we 
can at once recognise its presence whenever we see its light, by 
simply measuring the position of these lines. Why, then, does a 
substance when in the solid or the liquid form not produce a spec- 
trum like that which it furnishes in the gaseous state? Bodies | 





when in a solid or liquid form are tied together by the attraction 
of their particles, and consequently their vibrations are those of 
the mass, not those of their constituent atoms; whereas, in the 
state of gas or vapour, their constituent particles are widely sepa- 
rated from each other, and each is free to move independently of 
the rest. You will now easily perceive that this optical method 
of analysis enlarges the field of our inquiries to an extent which 
is really incalculable. Not merely can we, by looking through a 
prism into flame in the midst of this flame, ascertain that silver 
or iron, or both, are there. If I were to carry my apparatus to 
the top of Halden Hill whilst you remained below, you would still 
be able to recognise the metal, be it what it might, which I was 
distilling in the voltaic arc. Nay, more, look into a furnace at 
any distance that you please through a prism, you may interpret 
the chemical changes that are occurring within its flame ; and the 
same method of observation may be extended to the outburst of a 
volcano, or beyond the limits of the earth, to the light of the sun, 
to the faint beams of the stars, and to the almost imperceptible 
haze of the nebulz studded here and there through the boundless 
fields of space. 

Do not, however, suppose that the foregoing observations 
comprise all that is needful to enable you to interpret all 
these wonders. Up to the present time I have shown you two 
kinds of spectra, viz., the continuous spectrum, characteristic of 
the light of a glowing solid, or liquid, or cloud consisting of glow- 
ing solid particles; and the interrupted spectrum, composed of the 
bright lines which distinguish the spectra of glowing gases or 
transparent vapours. Besides these there is a third kind of spec- 
trum more remarkable than either, consisting of a luminous 
colour crossed by black lines. The three different forms of spec- 
trum are exhibited one under the other in the diagram to which I 
now direct your attention. If an intensely luminous solid be 
viewed through a gas less intensely heated a very singular result 
is obtained. The spectrum of the gas is seen, as well as that of 
the solid behind it ; but the gaseous spectrum is reversed, that is 
vo say, the lines of which it is formed, instead of being bright, 
are black, as is shown in the third figure of the diagram, 
where the bright lines of sodium and of magnesium are seen as 
black lines in cage J the same position as those occupied b 
the bright lines, when no spectrum of the solid is Pehin le 
How are these blacklines produced by thus adding light to light? 
Inst are not ting in which sound added to sound produces 
silence, the waves interfering and neutralising each other. But 
the disappearance of lightin these black lines is not due to this 
cause, [= the case of these black lines it arises from the circum- 
stance that a body which is emitting light consisting of vibrations | 








mag Pp that over one-half of the slit of the spectro- 
— a small reflector is placed, and that by means of this 
reflector a beam of the sun’s light is reflected into the tube, then 
transmitted through the prism, and afterwards through the tele- 
scope into the eye of the observer, and at the same time the electric 
sparks are made to pass between the magnesium wires. Two 
spectra will then be seen one over the other, edge to edge, just as 
is represented in the diagram. By means of this second diagram 
the general arrangement of the apparatus will be understood. 

By thus comparing the spectra of the different elementary bodies 
with that of the sun, not only was magnesium found to be present, 
inasmuch as the bright lines of magnesium coincide with certain 
dark lines in the solar spectrum, but sodium, iron, calcium, hydro- 
gen, and eleven other elements—sixteen in all, as enumerated in 
the following table, are presentin the atmosphere of the sun, viz.:— 
Aluminium, barium, cadmium, calcium, chromium, cobalt, copper, 
hydrogen, iron, magnesium, manganese, nickel, sodium, strontium, 
titanium, zinc. 

I shall not dilate further age this part of the subject, which 
has recently been studied with so much success by Mr. Lockyer,. 
who will himself give an account of his results on Monday. 

By concentrating the light of the brightest fixed stars with a 
powerful telescope, a point of light of sufficient intensity may be 
obtained to enable its spectrum to be examined. It is necessary 
first to open out this point into a narrow line of light; and this is 
effected by the use of a ge cm lens, which spreads the light 
out in one plane only. The telescope must be made to follow 
exactly the apparent motion of the star in the heavens; and in 
the telescope, exactly at the focus of the object glass, a narrow slit, 
not wider than a fine hair, is placed. The light of the star must 
be kept perfectly steady on this slit, and then be examined through 
a small spectroscope, whichis attached to the telescope, and follows 
its movements. A special apparatus is also connected with the 
instrument for producing sparks from the particular metals which 
it is desired to compare with the lines in the star spectrum. Th ¢ 
diagram to which I now call — attention represents the star 
ows employed by Mr. Huggins and myself in these 

cult and fatiguing observations. Only the brighter stars have 
as yet been examined, eight or ten pretty fully, others less perfectly. 
It is of course impossible to render such observations visible to 
more than one person at a time, and then only under particularly 
favourable circumstances, and when the star is in a suitable 
position in the heavens. I have, however, here some photographs 
of careful drawings which will give the appearance of two or three 
such stars, Each star has a different series of lines in its spectrum, 
but each is found to contain several of the chemical elements 
which are met with upon the earth. I show you spectra of the 
bright star Aldebaran, in the constellation Taurus; of Betel- 
geus, the oan in the shoulder of Orion, and of Sirius 
the most brilliant of the stars visible to us in this country. 
Many of the metals found in these stars are of compara~ 
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tively rare occurrence, while others are abundant. For 
instance, in debaran, ium, magnesium, calcium, iron, 
bismuth, hydrogen, tellurium, antimony, mercury; in Betelgeus, 
sodium, magnesium, calcium, iron, bismuth, thallium; in Sirius, 
sodium, magnesium, hydrogen, iron. 

Several of the substances found in these stars are absent from 
our sun. ; 

The fixed stars vary in colour, and they each have their own 
peculiar spectrum, yet they are formed upon a plan which these 
observations show is analogous to that of our sun, viz., an intensely 
heated nucleus or kernel surrounded by a cooler, but still prodi- 
giously heated atmosphere, contains various metallic and other 
vapours, many of which are identical with the elements which 
occur in the earth. In the spectra both of the sun and of the 
fixed stars there are, however, numerous lines which we have not 
as yet been able to refer to their constituent materials. This 
arises probably in great measure from our imperfect acquaintance 
with the spectra of the elements at present known. It arises in 
part also from our ignorance of some of the elements which com- 

se our earth itself. Within the last eight years no fewer than 

our elementary bodies, viz., cesium, rubidium, thallium, and 
indium have been discovered by the special character of their 
spectra, Thallium, for instance, produces a magnificent green 
line unlike that of any other element. Czxsium shows two remark- 
able bands in the blue. I show you these spectra on the screen. 

Another reason why we have not yet interpreted all these lines 
is probably that many of them are the results of compounds formed 
in the outer and less heated part of the sun’s atmosphere, where ordi- 
nary chemical attraction again exerts itself. In the intense focus 
of the nucleus of the sun the heat is so fierce that all chemical 
combinations are destroyed, and the elements occur in a state of 
mixture with each other, as they do in the intense heat of the 
voltaic arc. 

But the revelations of the spectroscope do not end here. From 
time to time stars blaze forth in the heavens with great brilliancy 
and then as speedily fade and dwindle away. Marvellous changes 
are seen in such cases to be going on. In May, 1866, a star sud- 
denly burst forth in the constellation of the northern crown. On 
examining its spectrum a wonderful condition of things was ren- 
dered visible, which will be most easily made intelligible if I 
project a drawing of the spectrum of this star, T coron, as 
it is called, upon the screen. This star exhibits three different 
spectra. Two of them resemble the spectra of the stars in general, 
consisting, that is, of the continuous spectrum of the nucleus, 
crossed by the spectrum of dark lines produced by the gaseous 
bodies contained in its outer atmosphere. But in addition to these 
is another spectrum composed of four or, perhaps, five bright lines. 
This is the spectrum of a gaseous body in a state of intense incan- 
-descence, or glowing heat ; and the position of the principal bright 
lines shows that one of the luminous gases is hydrogen. The 
great brightness of these lines shows, too, that the gas is hotter 
than the body of the star itself. These facts, taken in connection 
with the suddenness of the outburst of light, and its very rapid 
decline in brightness (from the second magnitude to the eighth 
magnitude in twelve days), that is to say, from a bright star to one 
invisible without the aid of the telescope, suggests the startling 
probability that the star had become suddenly enwrapt in the 
flame of hydrogen which was burning around the star and com- 
bining with some other element. As the hydrogen gradually be- 
came exhausted the flames diminished in intensity, and the bright- 
ness of the star declined in a corresponding proportion. 

I must yet mention one more of the class of objects which occur 
in the heavens, still more enigmatical than any which I have at 
present described, and upon which spectrum observations have 
thrown an unexpected amount of information ; I mean the nebule. 
When the eye is aided by a telescope of moderate power a large 
number of faintly luminous patches and spots are distinguished in 
the sky, which differ entirely in appearance from the defined 
brilliant points of light formed by the stars. Many of these 
a objects, when viewed by the most powerful telescopes, 
still resemble mere shining fonts. These objects have been a 
standing puzzle to astronomers, and the interest connected with 
their nature has been increased by the suggestion of Sir W. Herschel 
that they were possibly portions of the original material out of 

which existing suns and stars have been formed, and that probably 
in these nebulie we may actually watch some of the stages through 
which suns and planets pass before they take their final shape. 

Spectrum analysis, if it could be applied to these excessively 
faint objects, would immediately show whether they had a consti- 
-tution like that of ordinary stars or not. Certain of these bodies 
when thus examined give no continuous spectrum, but one con- 
sisting of bright lines only. I project upon the screen one or two 
drawings, by Lord Rosse, of nebule, afterwards examined by Mr. 
Huggins, and a representation of the spectra which he observed, 
and which prove that these particular nebule consist of glowing 
gas without any central, solid, or liquid nucleus. About twenty 
out of ~ nebulz examined by Mr. Huggins formed spectra 
composed of bright lines only. Of the rest, most give a faint 
continuous spectrum, as though these were really in a more 
advanced state of condensation than the gaseous nebule. In all 
these spectra a bright line coincident with one of the bright lines of 
nitrogen occurs, so that they appear all to have a common cha- 
racter, and contain the same elementary substance. In a few of 
the brighter nebulz, three or even four lines have been observed, 
but the position of each of these lines is in all cases the same, 
-when compared with the spectra of other nebule. The position of 
the third line coincides with that of the most prominent line in the 
spectrum of hydrogen, so that there can be little doubt that the 
elementary gases, hydrogen and nitrogen, in a state of high 
ignition, are the chief components of these remarkable bodies. 

And now let us endeavour to form some notion of the distances 
of these bodies whose constitution and chemical nature have 
thus in part been made known to us. 

The diameter of the earth on which we live is nearly 8000 miles, 
and the moon is at about thirty times this distance from us, while 
the sun is 380 times as far off as the moon. How can we in any 
way picture to ourselves these immense distances? Suppose that 
the sun were represented by a¥globe 2ft. in diameter, the earth 
would then be of the size of a pea, and it would then be placed at 
a distance of 215ft. from it, or about twice as far off as I am from 
the wall of this room in front of me, and the moon would be of 
the size of a mustard seed placed 7in. from the pea, which repre- 
sents the earth, whilst Neptune, the most distant of the planets, 
would be the size of a large plum, and would be placed at a mile 
and a quarter from the 2ft. globe supposed to represent the sun. 

Well, Sirius, the brightest of the fixed stars, if measured by 
‘this scale, would be 40,000 miles away from us, or at a distance 
five times as great as that which now separates us in a straight 
line from New Zealand. There is no doubt that many of the 
minute telescopic stars are several hundred times as distant from 
us as Sirius. Astronomical observations upon the eclipse of 
op satellites have shown that it requires rather more than 
eight minutes for the light of the sun to reach the earth; it would 
take not less twenty-three years for the light of Sirius to traverse 
the distance between that star and the earth if it travelled at the 
same rate. And of the distances of the nebulze we have no means 
of forming any calculation. 

How amazing the thought that throughout the whole of this un- 
bounded range of space matter is to be found of the same kind. 
Aggregated into masses which, though differing from one another 
in composition, like the various veins of ore which occur in mines 
upon the surface of our globe ; yet all are evidently of common 

+ origin, all obey the same laws, and all possess a chemical nature 
similar in kind. Surely one is tempted to think, if the discovery 
of such marvels, if the measurement of such distances, the esti- 
mate of the mass and the magnitude, the calculation of the 
‘velocity of these bodies in space, and from the determination . 


not beyond the power of man, it may well be supposed that there 
is no limit to the discoveries which are within his reach. 

In one sense this is true. The visible works of God are laid open 
to our investigation to an extent which is really unlimited ; and 
one of the noblest occupations in which man can be engaged is in 
thus tracing the footprints of his Creator, and in discovering the 
laws which He has imposed upon matter, and by which suns and 
systems are controlled. But if there be a spiritual as well asa 
material universe, we must not the less have our material upon 
which to work before we can attempt its investigation. It is just 
for the purpose of supplying this material, and of instructing us 
in this most important of all knowledge, that the Bible professes 
to have been given, since it is a knowledge which we might 
for ever seek in vain, in meditating on the works of creation, 
however successful in unveiling its secrets by scientific investiga- 








tion. 

While then we explore in admiration and delight the wonders 
of nature as they are commonly termed ; or, as they truly are, the | 
works of Him who is the author of nature, let none of us forget | 
with equal diligence to study that volume, which alone professes 
to reveal to us the spiritual, the unseen, and the eternal—a study | 
which, to be effectual, must be approached in the spirit of prayer | 
for the guidance which is promised to everyone who asks in the | 
belief that so asking he shall receive. 


| 
| 
| 
| 








| 
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STATISTICSOFINVENTION ILLUSTRATING THE | 
POLICY OF A PATENT LAW. 
By Henry Drrcks, C.E., LL.D., &c.* 

THE time seems to have arrived for a closer inquiry into the | 
policy of a patent law than the subject has hitherto obtained, for | 
in all probability a parliamentary committee or commission will be | 
appointed next session to take evidence in reference to the work- 
ing of our present system of patent laws; and the matter has 
already been agitated by the working classes.(particularly at a con- 
ference presided over by Sir Roundell Palmer), who consider their 
interests would be at stake shoull certain proposed measures be 
adopted, as suggested bya small but influential party who denounce 
patent law as an interference with the natural rights of man, and 
por nage. retarding all improvement in arts, mechanical 
science, trade, and commerce. In fact, if we are to believe all we 
hear, patent laws never have had and never can have any other than 
an evil tendency, when considered in an enlightened point of view, 
for the benefit of mankind at large. 

The question whether patent laws are tobe retained and reformed, 
or whether they are to be abolished, can only be satisfactorily | 


answered by tracing historically and statistically what have been | 
their results hitherto. 

In the first place, it is quite clear that heavy patent charges act 
on the patent system like heavy duties on commerce— excessive | 
fees become prohibitory duties, patents fall off, as only men of 
ample means can afford to procure them. Hence the history of | 
patented inventions from the period of Queen Elizabeth to that 
of the present reign, dating to October 1852, is meagre in the 
extreme. Therefore, for no less than four hundred years Great 
Britain and Ireland were, if not completely, yet certainly very 
nearly approaching that happy state desired by the patent law 
abolitionists. The number of patents per annum was so exceed- 
ingly small that their influence on the arts and sciences and 
commerce of this country must have been infinitesimally little. 
But in what respect were manufactures benefited? What were 
the great inventions of the age thus indicated? Let an answer to 
such queries be given after a careful investigation of the mechanical 
and other treasures of the Kensington Museum. 

When we consider guns and gunpowder as unpatented inventions 
of the thirteenth century it may be some consolation to opponents 





who see in unimproved inventions, in inventions in their infant 
state, all that man need desire. Or, in the same mood to revert to 
block printing, introduced by Gutenberg in the fifteenth century, 
a second splendid and unpatented invention. The waste period 
between is neve: considered, nor even the obvious stagnation of all 
improvement. Progress there was none—that is, as we consider 
progress; and yet, if patent law abolitionists expect to find vantage 
ground on such wild assumptions as these and similar instances 
afford them, it is very evident how indefensible their arguments 
are when thoroughly scrutinised. The ground was then so barren 
that the seeds of scientific knowledge refused to germinate on its 
ungenial surface. It is true the elements of modern progress were 
not wholly unknown—not even those of the steam engine, about 
the middle of the seventeenth century—but there was a decided 
torpor everywhere, all was stagnation, and as to inventors and 
inventions they were all equally reproached and stigmatised. ° 

In October, 1852, the present improved patent laws came into 
operation, requiring only one process to include protection through- 
out the United Kingdom of Great Britain and Ireland, instead of 
being split into three ; also reducing the patent fees, and making 
them payable by three instalments; namely, for three, four, and 
seven years, being a total of fourteen years. The result of this 
great change in the system of obtaining and paying for patent pro- 
tection has been absolutely prodigious —so much so, indeed, that it 
would be impossible to point out any other than a constant 
increase in the trade and commerce of the country. A good in- 
vention commands capital, and capital its usual encouragement 
and spread of civilisation. A man need no longer be in a state of 
wretchedness, want, and misery, who possesses a novel, simple, 
and practical invention. Is he a humble working mathematical 
instrument maker? Sce how Boulton took Watt by the hand, 
dedicating his whole fortune to promoting the success of his steam 
engine, and that, too, in the face of Smeaton’s declaration that he 
was convinced that Watt’s engine ‘“‘could never be generally 
— as a useful agent;” for prejudice and short-sightedness 
always track the path of inventive genius. Mr. Young, holding 
in early life a very subordinate situation in a chemical establish- 
ment, now finds himself the possessor of great wealth, returning as 
his net proceeds in one year the immense sum of £300,000 derived 
from his manufacture of paraffin oil. 

It is supposed that very strong arguments for the abolition of 
patent laws are offered by the suggestions, first, that the in- 
ventive faculty is innate in man, and so prolific and exciting that 
it must germinate under the most adverse circumstances, And, 
secondly, that although in the infant state of arts and sciences 
patent es may have served to foster inventive talent, that such 
istheir present growth and vigour that we may safely cast away all 
such nursery appliances. Indeed, Mr. Macfie, M.P. for Leith, thus 
plainly puts the case. 

Now, as regards the first statement, it is quite true, so far as con- 
cerns the mere simple fact of invention, whether in literature or in 
science. Under every disadvantage invention will exist in some 
form or other, and may even slightly progress. But what kind of 
a crop shall we reap? Was ever any great invention brought to 
maturity without laborious experimental research, and without a 
large expenditure of capital? Next to printing, what invention 
has been of more utility to mankind than the steam engine ? What 
would be the present state of society without it? And yet if we 
trace its history ever so briefly we perceive from what feeble 
efforts its present gigantic strides have arisen, permeating every 
class of industrial arts, and spreading far and wide the inestimable 
blessings of civilised life. Now if we look at an invention in its 
state of maturity it is like admiring a stupendous oak, and over- 
looking its having once been an acorn. To what can we trace the 
encouragement that has stimulated inventor after inventor to toil | 
with mechanical and other inventions, amidst all the opprobrium | 
that — can cast on him, as his being a speculator, schemer, | 
and fanatic? Undoubtedly he looks forward to fame and fortune, 
and no process so easily secures these to him as patent law ; not | 
that the present laws are perfect—far from it ; but because any law 
is better than no law : and every inventar Ends himaalf evrronnded 


less by friends than by men ever ready to adopt his ideas (if found 
to be of any value), without the least compunction at leaving him 
to starve in adversity, as was the case with Henry Cort among 
wealthy ironmasters, and has been the lot of hundreds of other 
estimable inventors. 

But as statements unsupported by facts are of little value, we 
select the progress of that great invention, the steam engine, as 
sufficiently illustrative of the importance of a patent law, merely 
premising that the modern term steam engine is one applied to an 
old invention, indicative of its progressive improvements. Thus, 
first, in its primitive state we find the following inventors, under 
the respective dates annexed to them :—1663, Marquis of Worces- 


| ter, 1683, Sir Samuel Morland; 1698, Thomas Savery, F.R 8. 
| Secondly, as an atmospheric engine; 1698, Dr. Dennis Papin; 1705, 


‘'nomas Newcomen; 1718, Henry Beighton, F.R S.; 1720, Leu- 
— 1736, Jonathan Hulls ; 1739, Bernard Belidor; 1741, John 
Payne ; 1751, Francis Blake, F.R.S.; 1757, Keane Fitzgerald, 
F.R.S. ; 1758, William Emerson; 1759, James Brindley; 1762, 
Dr. Joseph Black; 1765, John Smeaton, F.R.S.; 1766, John 
Blakey. Thirdly, as the steam engine proper: 1769, James Watt, 
LL.D., F.R.S. 

We have thus gone over a period of 106 years, and find that 
from the introduction of the first engine twenty years elapsed be- 
fore a second one appeared, and from its date fifteen years elapsed 
before the third and fourth were made known ; a fifth tlien follows 


| after a lapse of seven years, a sixth in thirteen years, a seventh in 


two years, an eighth in sixteen years, a ninth in three years, a 
tenth in two years, an eleventh in ten years, a twelfth in six years, 
and afterwards at stages varying from one to three years. 

Now such was the state of invention as a national boon under 
what we may term the restrictive duties of high patent law fees, 
say from £300 to £400 for the United Kingdom, showing only 


| eighteen inventions, all relating to one and the same object —the 


application of steam as a mechanical agent—spread over more than 
acentury, when at length we arrive at the true and complete 
steam engine, superseding all its predecessors. ere is nothing 
problematical. We all know that the Marquis of Worcester spent 
a fortune in bringing his water-commanding engine to a sufficiently 
practical bearing to have it in public use for seven years raising 
water at Vauxhall. Unless he had been protected (in his case by 
an Act of Parliament) he would never by his example have stimu- 
lated, as he no doubt did stimulate, many succeeding inventors to 
follow in his footsteps. It is singularly absurd to presume that 
without the slightest legal protection inventors will give to society 
the suggestions they arrive at and the arduous labours necessarily 
imposed upon them, and it is remarkable that any one should 
suppose that an unworked idea is tantamount to an invention 


| brought to a practical bearing ; whereas what we see is the nature 
| of the progress that has been made in the development of the 


steam engine, is precisely that which applies to all inventions whate 
ever; and it would not be too bold an assertion to say that the prin- 
ciple of the steam engine proper might as well have been found 
out and in practice fifty years or more before the time of its great 
application by Watt had patent laws undergone earlier revision, 
and been as liberal to inventors as in our day. For at the rate of 
only one new engine per annum, there would have been 106, in- 
stead of only eighteen inventions for that long period ; and in such 
cases number is absolutely indicative of the state of progress. 

The second statement alluded to presumes that the present age 
of invention may be looked on as having arrived at maturity. 
Genius no longer requires nursing. Perhaps at no age of the world 
would mankind have felt disposed to believe otherwise than that 
the age was most polished and civilised, and yet age afterage what 
revolutions take place! Are patent abolitionists who cherish such 
notions prepared to show that chemistry can make no further ad- 
vances, that mechanical science is exhausted, and that no depart- 
ment of industry requires aid from inventors beyond what they 
have already acquired, and that for the future their services will 
be so light and unimportant that medals, or honourable mention, 
or a Government reward will sufficiently compensate them for all 
their mental and physical labours ? 

As, however, it is unnecesary to dwell on arguments which only 
prove the weakness of the cause they are intended to support, it 
will be to greater advantage to point out what is really wanted for 
proving the impolicy of a patent law. It is always understood 


| and believed that patented inventions introduce new manufactures, 


or improvements on old manufactures ; also that they are labour- 
saving, or more productive than ordinary processes; and finally 
that in every instance they are so productive and economic that 
the public at large derive from them, either directly or indirectly, 
the greatest possible advantages. If the reverse of this —_ 
sentation can be shown—if trades or manufactures suffer, then 


| nothing can be easier than to prove the facts historically and 


statistically. But one recommendation remains to be given to all 
patent abolitionists—who find inventions to be only ideas, and that 
ideas for improvements are the cheapest and easiest imaginable 
of mental processes—to turn inventors themselves, or bring up a 
school of inventors so as to be enabled to supersede one patented 
invention after another by their free gifts of such superior in- 
ventions as shall throw all patented ones in the shade, and to obtain 
from society their full meed of praise for their patriotic measures 
and thoroughly practical proceedings. 

Manufacturers find that patent law fosters the decided incon- 
venience of introducing an amazing amount of competition ; and 
competition, too, of a kind that even the oldest establishments can- 
not withstand, or the largest capital extinguish. Again, between 
patentees, patent laws are far from being all that they could desire, 
for while appearing to protect an original inventor in the matter 
of his invention, they afford to every petty improver an amount of 
protection equal in value, so that the giant and the infant are 
virtually placed on an equality with each other. But, as regards 
the public—the million—they, comparatively, know nothing about 
patents—they never purchase them, and scarcely ever see them, and 
are utterly unaware whether patents ruin, interfere with, or 
enrich trade ; their only experience is, that the prices of all the 
manufactures they purchase are periodically purchased at de- 
clining prices, never concluding, however, on that account that the 
prosperity of the country arises from the losses of the manufacturer 
on such patented articles of general consumption. 


ABSTRACT OF A PAPER ON THE BIRMINGHAM 
WIRE GAUGE,* 
By Mr. Latimer Ciarke, C.E. 

In a paper read before the British Association at its 
meeting in Dundee, in September, 1867, I had the honour of sub- 
mitting to the members of this section a suggestion to promote the 
establishment of some universal wire gauge. The gauge which I 
then ventured especially to recommend was one approximating 
very closely to the commonly employed Birmingham wire gauge, 
and based upon a simple mathematical series, each number 
representing a weight twenty-five per cent. heavier than the 
succeeding one. s 

Such a scale would, as I then showed, be, for all practical pur- 
poses, sufficiently near to the existing so-called Birmingham wire 
g:uges as to allow of its being without any inconvenience intro- 
duced into trade and manufacture in their stead. At the same 
time, it would always be conveniently reproducible should ever @ 
reproduction of the normal standard be considered desirable. 

The history of the present is as much involved in darkness as the 
date of its introduction. . 

In comparing the curve formed by the successive measures of the 
Birmingham wire gauge with that formed by a logarithmic series, 
it became at once evident that although very nearly approximating 
to it, the former measure was not based upon a logarithmic 
equation, the difference evidently not being one due to difference 
of constants only. 





their chemical composition at distances, the accurate I o 
~which transcends even the ability of imagination—if these, I say, be 
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In the logarithmic series which I suggested the relation between 
the diameters of succeeding numbers is throughout as 1 to 0°8945 ; 
whereas in the Birmingham wire gauge series this relation, or, if I 
may be allowed to term it so, the factor of reduction becomes less 
from 0°92, or thereabouts, in the earlier numbers, to 0°82, or there. 
abouts, in the higher ones. ie : 

It is presumable in investigating the Birmingham wire gauge 
series that we should find some constant relation between the 
breaking strength of each wire and the resistance opposed by the 
draw-plate. : 

If we call the diameter of any given number in the gauge D, and 
the next succeeding one d, the ring section opposed by the draw- 


plate will be (D@—d") 5 , whilst the resistance (R) opposed in draw- 
ing will by the ring be 

R=r(P—d)F we ee ee 
being the resistance to drawing against the unit of surface. 


Further, if (S) is the absolute cohesive strength of the drawn 
wire, and the resistance of the opposing ring to be a constant one, 


balanced between the items of labour and rupture, say : =m, 


(1) 


then 








r(D?=d!) 5 = mSa*F. 
— 


d=D¥ | 


and the factor of reduction or the relation between the diameter | 
of any wire, and that from which it was immediately drawn, 
would be 


CS ft ees 
D mS+r | 

The value of (S) has been almost as exactly determined for 
almost all substances as their varying qualities and structural 
irregularities allow, and is usually expressed as the weight which 
would rupture a bar one square inch in section. This value is not 
constant for all sections, being found to increase in some function 
as the section decreases. 

After giving some tables of the value of the natural constant (r), | 
quoted from the paper on gauges, by Mr. H. Thomée, the author 
goes on to say, the conclusion which we must therefore arrive at 
is that the Birmingham wire gauge has been formed from a series 
of sizes of wires drawn from one another, and into which the | 
effects of impurities of the material have entered. | 

In the British gauge which I have had the honour of suggesting 
the coefficients have average values, notwithstanding that I started 
from a factor of reduction which I assumed only for the reason of 
its simplicity, as it allows of any part of the scale, the weight of 
the succeeding number to be arrived at by the addition of twenty- 
five per cent., and of proceeding by the subtraction of twenty per 
cent. of the one from which we start. 

The factor of reduction for diameter being 0°8945, and the co- 
efficient of cohesive strength being 80,000, 

“8945 = ene ee 
— V x 80,000 +7 
whence r = 172,300, 
which is rather higher than the mean value deduced from Egen’s 
experiments, 

The adoption of some uniform wire gauge has become a pressing 
necessity of manufactnre, and I submit that the Birmingham wire 
gauge, re-established on a rational basis, and rectified from the 
irregularities which have crept into it, partly for want of some 
recognised standard, and partly by reason of the impurities of the 
materials, from the properties of which it was originally deter- 
mined, is the best adapted to all the wants of the wire trade. 

In conclusion, I must call the attention of the British Associa- 
tion to the superiority of the English Birmingham wire gauge, in 
point of practical utility, over all the others now in use. 





TxHE New Blackfriars Bridge will be ready for opening in five or | 
six weeks. The single massive granite column at each pier with 
its novel but artistic capital gives the bridge an air of simple 
elegance combined with massive strength when viewed from the 
river. 

TRIAL OF A STEAM Fire ENGINE.—On Wednesday week a new 
steam fire-engine, by Messrs. Shand, Mason, and Co., was tried on 
the banks of the Surrey Canal, in the presence of a number of 
gentlemen interested in that class of machinery. The engine has 
been built for the city of Hamburgh, and will shortly be sent out; 
it weighs 35 cwt., and embraces all Messrs. Shand’s latest improve- 
ments. In outward appearance it much resembles their ordinary 
vertical steam fire-engines, the only visible difference being that 
there are three vertical bucket and plunger pumps, driven by three 
steam cylinders placed directly over them. e buckets of the 
pumps are each 6}iin. in diameter, and the plungers 44in. The 
steam cylinders are each 54in. in diameter, and steam and water 
pistons have a common stroke of 6in. Midway between the 
cylinders and pumps a shaftis placed, having three cranks at equal 
distances from each other on it, and they are set in motion by | 
slotted crossheads in the piston rods. The boiler is one of Mr. 
Shand’s latest patent boilers, being an upright one, with nearl | 
horizontal water tubes across the upper part of the fire-box; poe | 
row of tubes is placed so that the next row crosses it at right 
angles, causing the flame to be thoroughly broken up and driven 
among all the tubes. The steam formed within them is readily 
disengaged, and rushes out at the higher end, and the cooler water 
descends on the other side of the circular tube plate and enters the 
lower end of the tubes; thus a perfect circulation iskept up. The 
tubes are lin. in diameter, and can be easily got at to clean out by 
removing the outer shell of the boiler, which is connected with the 
fire-box with bolts and nuts, as in other boilers by the same firm. 
The fire was lighted at 4h. 11 min. 52 sec., the boiler being filled 
with cold water; in 3 min. 18 sec. there was 51b. steam; 10 1b. in 
4 min. 33 sec., 20 lb. in5 min. 18 sec., 30 1b. in 6 min. 8 sec., 60 Ib. 
in 6 min. 38 sec., 1001b. in 7 min. 5sec. The engine was then 
started with two jets, gin. and jin., then gin. was opened, 
and finally another fin. jet. The four jets were kept playing for some 
time to a height of about 100ft., steam pressure, 1401b.; water, 
1001b. Next, a single jet of 14in. was attached, and a height of 
140ft. reached, and then a 1fin. jet, which reached about 160ft., 
steam pressure being 140 lb., and water 130 Ib. to 135 1b. Mr. 
Shand states that at Leeds the engine threw a jet 1}in. in diameter 
to a measured height of 180ft., and would, doubtless, have reached 
the same height on this occasion had not the wind been so strong. 
During the working of this engine two things were particularly 
noticeable, and they were, first, the abundance of steam produced 
by the boiler, for the engine was running nearly all the time, 
with the fire-door open (directly it was closed the steam rose to 
145 lb. and twice to 150 Ib. on the square inch); and, secondly, the 
absence of all vibration or movement about the engine; and though 
running about 160 revolutions per minute (264 in ten seconds), 
when the hand was placed on the frame or wheels no motion what- 
ever could be detected. The jets thrown were remarkably steady, 
though the engine has no suction air-vessel, and only a small 
delivering air-vessel. It also is without fly-wheel, but, neverthe- 
less, runs as regularly as an,engine fitted with one. The greatest 
horizontal distance to which it is capable of throwing water is 
220ft.; but from the place in which the trials were conducted 
being rather confined, it was not tried on Wednesday for hori- 
zontal distance. The boiler throughout worked well, not 
priming at all, but carrying its water very steadily; it is one that 
most probably would be admirably adapted for small steam 
launches on account of the ease with which it can be cleaned out— 





| energetically pushing on the operations, and has locomotives on 


| ourcountryman Trevithick distinguished himself by introducing 
| the steam engine, and thereby restored the exhausted mines and 


| to be proceeded with earlier than was contemplated, and that the 





a matter of great importance in such small craft. 


WORK IN SOUTH AMERICA. 
(From a Correspondent.) 

Tur first thing to be noticed is the active progress of the rail- 
way works in Peru, which had been arrested by the disastrous 
earthquake and by the scourge of yellow fever. With a view to 
stimulate operations, besides disbursements already made, and 
large private investments, the Peruvian Government propose to 
raise in this country a loan of £2,000,000 on the security of 
guano deposits. It is to be observed that the short railway lines 
open in Peru have done well. 

The Huacho line, in the neighbourhood of the capital, is ready 
for the laying of the rails as far as Chancay, a town forty miles 
from Lima, and will be finished before twelve months. The 
Lima and Pisco Railway Company has completed its surveys for 
a line 100 miles long over a dead level, and has its rails and plant 
provided and shipped. This is a line in the hands of local 
capitalists, Senor Canevuro is the managing director, and Senor 
Alvarez Calderon the contractor. The old main road alongside 
the railway between Lima and Callao is being set in order at the 
large expense of 300,000 dols. for seven miles. Senor Alvarez 
Calderon, the contractor of the Pisco Railway, is a wealthy Peru- 
vian, who gave 100,000 dols. to the Government to relieve the 
earthquake sufferers, and has lately undertaken the gratuitous 
office of chargé d@affairesin Italy. These are the men who are 
helping to regenerate Peru. 

he Arequipa and Mollenda Railway, which is under the 
charge of Mr. Meiggs, an American contractor, would have been 
completed when stopped by a disaster. Mr. Meiggs is now 


the works, so that he still expects to have the line opened some 
months before the expiration of the contract time. 

From Cerro de Pasco the news is remarkable. Some of our 
readers may be aware that this rich silver mining country in the 
Cordillera of the Andes is the highest inhabited district in the 
world, and that supplies are carried to it on llamas. Here it was 


gave Peru fresh wealth. It is not surprising that great eftorts 
are now being made to introduce steam pumps into the mines, 
but it is so to learn that railways are seriously contemplated 
beween Pasco and the mines. 

The Arica custom-house is being re-built by Messrs, Whalley 
Mothed, an English firm, and plans are asked for restoring the 
pier and custom-house at Iquique, for which a premium of £1000 
is offered. 

The bold project of a Transandian railway by Torma is not 
favoured by Mr. Nystrom, one of the Government engineers, but 
is supported by Mr. Raimondi. Mr. Nystrom is in favour of a 
line by the river Mantsro. 

We may add to what we have given above that it is said by 
late advices that the Transandian line to Oroya, in Peru, is likely 


work is to be given by the Peruvian Government to the American 
contractor, Mr. Meiggs, and in this expectation great confidence 
is felt that it will be successfully proceeded with, notwithstanding 
the great impediments to be overcome. There is also a report 
that the contract for the railway from Lima to Pisco may be 
turned over from Mr. Calderon to Mr. Paz Soldau, another great 
capitalist, and who is concerned in the Peruvian telegraphs. He 
has lately made an arrangement for the latter enterprise with 
the new West India and Panama Telegraph Company. 

Among engineering employments may be chronicled the mission 
of Mr. Josiah Harris, who has achieved local eminence, to survey 
the new guano islands, the Guandpe. This he accomplished under 
great difficulties, but his report is delayed by a fresh attack of 
rheumatism and fever, originally contracted while serving in a 
Peruvian man-of-war. 

The works for re-building the city of Arequipa are going on 
slowly, the population being alarmed by frequent earthquakes. 

Industrial exhibitions are reported in Lima and at Santiago, 
in Chili. The latter has been much visited, in which the 
English engineers were successful. 

Public works are reported as going on well in Ecuador, but we 
are not aware of any large undertaking. 

From Central America there are the usual contradictory 
rumours about the Honduras Railway. The Panama papers treat 
it as a bubble, but the Government engineer reports favourably, 
and states that labourers are coming in from Greytown and 
other neighbouring places. It is known that there are funds in 
hand to begin the works, and the Guatemala Government has 
received part of the proceeds of the late loan, and is preparing to 
lay out plant for public works, but there is a prospect of civil 
dissensions. In Costa Rica, Mr. Francis Kurtze, the director gene- 
ral of public works, is dead, amid great expressions of regret, and 
was honoured with a public funeral, and this may interfere with 
arrangements for the continuation of the Honduras Railway. 

Your readers will not be surprised to hear that this is a part of 
the world in which engineers are busy and in demand. 

Telegraph operations are likewise being pushed on by Senor 
Paz Soldau. He is laying the northern land line to Payta, and 
contemplates a submarine line to Panama. 

With regard to another Transandian route, the Chilian Govern- 
ment seriously contemplates giving a small subsidy for a line of 
telegraph from Santiago to Buenos Ayres. The attention of 
parties on both sides is constantly directed to the improvement 
of the road and the ultimate formation of a through railway, of 
which the coast lines in each country are looked upon as pre- 
cursors. 

Some of your readers will be surprised to learn that the advices 
from Mexico show considerable activity in several provinces. 
Some local work in the way of roads, bridges, draining, and tele- 
graphy is going on, but the news chiefly refers to mining 
developments; and there is no news of the Honduras Railway, 
but very unfavourable representations from the Panama people. 
They may be regarded as prejudiced rivals, but they seem to 
contemplate with satisfaction another Isthmus line by Costa 
Rica, for which the latter Government has made preliminary 
arrangements with Mr. Edward Reilly, an American. 


= = 





THE AGRICULTURAL EXHIBITION AT 
SANTIAGO, CHILI, SOUTH AMERICA. 

Tuts exhibition, noticed in the Times of the 30th ult., has 
been one of the most successful held out of England, not only 
on account of the number of people who visited it, but from the 
excellent exhibits which the liberal prizes offered had collected 
together. All the principal English and American implement 
makers were here represented. Messrs. Clayton and Shuttle- 
worth, with their portable engines, thrashing machines, and 
corn mills; Messrs. Hornsby and Sons, with ploughs, drills, 
reapers, corn screens, portable engines, and thrashing machines ; 
Messrs. J.and F. Howard showed ploughsofall sorts, harrows, grub- 
bers, and other implements; Messrs. Ransomes, Sims, and Head, 





portable steam engines, steam thrashing machines, ploughs, 
corn mills, and corn screens ; Messrs. Ruston, Proctor, and Co., | 


engines, thrashing machines, and corn mills ; Messrs. Robey and 
Co., a fine collection of steam thrashing machines, portable 
engines, corn mills, circular saws, &c.; Mr. Bentall, chaff cutters; 
Messrs. Garrett and Sons, engines and thrashing machines, drills, 
and other implements. The classification of the articles ex- 
hibited and the general arrangements were very good, and the 
show-yard resembled a Royal Agricultural Society's Exhibition 
of about fifteen yearsago. The opening of the Exhibition, which 
had been delayed from time to time, took place on May 5th, and it 
was originally intended to have made the trials of the various 
machines before the opening of the yard, but owing to 
various difficulties in carrying out this part of the programme, 
the competitive trials were conducted during the time the ex- 
hibition was open to the public. 

First came the ploughs and field implements, and Messrs. 
Ransomes, Howard, Hornsby, and several American firms showed 
off their implements to the best advantage. All the English 
firms did some capital work, and the Chilian farmers were 
astonished at the care bestowed on the straightness of the fur- 
row and the form of the slice in the English prize ploughing. 
After the jury had employed several days in testing the ploughs, 
&c., the reapers were brought into the field, and the machines of 
Messrs. Hornsby and Samuelson were pronounced the best in 
the field—especially the former firm, who did some splendid work 
with their self-raking reaper, similar in many respects to the one 
which carried off the first prize at Manchester. The corn drills, 
mills, screens, maize shellers, &c., all received the careful atten- 
tion of the jury, and their merits were most accurately tested, 
with a result generally in favour of the English manufacturers ; 
but the great centre of attraction was the trials of the portable 
engines and steam thrashing machines. For the former, a first, 
second, and third prize gold medal had been offered, and for the 
latter a gold medal and 500 dollars, or £100, for the best, a gold 
medal and 400 dollars, or £80, for the second best, and a gold 
medal for the third prize. The engines were tested on the 
French system, that is to say, by a brake on the fiy-wheel 
attached to a long lever weighted according to the power to be 
exerted by the engine. After a careful trial, our two largest 
manufacturers of this class of machinery carried off the prin- 
cipal prizes ; and whereas at Bury, in 1867, Messrs. Ransomes, 
Sims, and Head ran a good second to Messrs, Clayton and Shut- 
tleworth, in the present instance the order of things was reversed. 
We illustrated this engine in a previous number. 

The thrashing machine prize was contested with great keen- 
ness, the value of the prizes being nearly equal to the cost of 
the machine, All our English engineers had sent out their 
machines fitted with the newest improvements, and accompanied 
by one or more workmen, and all worked very satisfactorily. 
The American machines attracted attention by the quantity of 
grain which could be passed through them in a short space of 
time, but Messrs. Ransomes, Sims, and Head’s machine thrashed 
the largest amount in the shortest space of time with the least 
consumption of fuel. This firm had two machines on trial, one 
a double blast finishing machine, and the other a double blast 
5ft. machine, fitted with an apparatus for chopping and bruising 
the straw so as to render it fit food for cattle, and also with a 
blast elevator, for blowing the prepared straw up to the stack. 
We engraved this machine some time ago, although it is now 
very much improved in several details. It appears, from the 
statistics furnished, that Messrs. Ransomes’ “A 3” finishing 
machine thrashed 1170 kilos. of wheat in forty minutes, witha 
consumption of only 22 kilos. of coal, the engine exerting about 
12-horse power indicated. 

The prizes were distributed in the theatre, with the usual 
official ceremony, on the 11th of July, and thus ended one of 
the most successful exhibitions which it has ever been our lot to 
report. 

The following is the official list of prizes :— 

The Grand Prize.—Guld medal and £160—Ransomes, Sims, 
and Head, for the best collection of agricultural machinery. 

Steam Thrashing Machine.—First prize, gold medal and £100 
—Ransomes, Sims, and Head; second prize, gold medal and 
£80—J. Bradley (Pitts’ American system); third prize, gold 
medal—Robey and Co. 

Best Poitable Steam Engine.—First prize, gold medal—Ran- 
somes, Sims and Head; second prize, gold medal—Clayton, 
— and Co.; third prize, gold medal— Ruston, Proctor, 
and Co. 

For Collection of Ploughs.—Special prize, gold medal—Messrs. 
J. and F. Howard and Ransomes, Sims, and Head. 

General Purpose Plough.—First prize—Ransomes, Sims, and 
Head; second prize, Hornsby and Sons ; third prize, J. and F. 
Howard. 

Reapers.—First prize—Hornsby and Sons ; second prize— 
Samuelson and Co. 

Harrows.—First prize—J. and F. Howard. 

Drills.—First prize—Hornsby and Sons ; second prize—Garrett 
and Sons. 

Corn Mills.—First prize—Ruston, Proctor, and Co. ; second 
prize—Ransomes, Sims, and Head. 

Cattle.—Grand prize for the best collection of horses, cattle, 
&c., a gold medal and £100—Don Santiago Prado. 


Of the results of this exhibition Englishmen may well be 
proud. Here we find British engineers carrying away the first 
prizes in a competition open to the world. It may be said that 
neither France nor America entered the lists in much force, but 
this affects the matter not at all. If they were not present, it 
was simply because their engineers lacked the energy and spirit 
of Englishmen ; so long as we, as a nation, can record events 
such as the history of the Santiago Exhibition, the decadence of 
the country must not be feared. 





THE PATENT-OFFICE.—From the report ‘of "the Commissioners 
of Patents, which has just been issued, we find that the number of 
applications for letters patent recorded within the year 1868 was 
3991; the number of patents passed thereon was 2490; the 
number of specifications filed in pursuance thereof was 2456; 
the number of applications lapsed or forfeited, the applicants 
having neglected to proceed tor their patents within the six 
months of protection, was 1501 ; the number of patents void, the 
patentees having neglected to file specifications in pursuance 
thereof, was 34. Thirteen thousand one hundred and one patents 
bear date between the Ist October, 1852, and the 31st of December, 
1858. The additional progressive stamp duty of £50 was Fag at 
the end of the third year, on 3692 of that number, and be- 
came void. The additional progressive stamp duty of £100 was 
paid at the end of the seventh year, on 1274 of the 3692 remain- 
ingin force at the end of the third year, and 2418 became void. 
Consequently about 70 per cent. of the 13,101 patents became 
void at the end of the third year, and about 90 per cent. became 
void at the end of the seventh year. The proportionate number 
of patents becoming void by reason of nonpayment continues 
nearly the same to the present time. e commissioners again 
—— the necessity of a suitable building for museum and library ; 
and [the previo suggested site of Fife House is again recom~ 
mended, and a plan is added showing the approaches which wo 
have to be constructed were the suggestion adopted. 
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ON THE PENETRATION OF ARMOUR PLATES, 


~WITH LONG SHELLS OF LARGE CAPACITY 
FIRED OBLIQUELY.* 


By Mr. Jos—EPH WHITWORTH. 


At the meeting of the British Association at Norwich, last year, 
I contributed a paper to this section on ‘‘ The Proper Form of Pro- 
jectiles for Penetrating through Water.” This paper was illus- 
trated by diagrams showing the effect produced on an iron plate 
immersed in a tank of water by projectiles with flat hemispherical 
and pointed heads. Copies of those diagrams are now before you. 
In that paper I claimed for the flat-pointed form of projectile, 
made of any metal, three points of superiority over the spiral- 
pointed projectiles adopted in the service : — (1) its power of 

netrating armour plates, even when striking at extreme angles ; 
2) its large internal capacity for bursting charges when con- 
structed as a shell; (3) its capability of passing undeflected through 
water, and of penetrating iron armour below the water-line. This 
latter feature was, I think, satisfactorily proved by the experi- 
ments described last year, and I desire to . em the attention of 
the section to the experiments I have made for illustrating the 
penetrative power of long projectiles with the flat front, fired at 
extreme angles against iron plates. 

These experiments are ihustrated by the projectiles actually 
fired, and the plates they penetrate, which are laid on the table, 
and also by the diagrams before you. 

The gun from which the projectiles were fired is called a 
3-pounder, though capable of firing much heavier projectiles. It 


weighs 315lb., and the maximum diameter of its bore is 1°85in. | 
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The charge of powder used, in all"cases, was 10 oz., and the weight 
of the 6-diameter projectiles is 6 lb. 

No. 1 is a portion of a plate 2in. thick, penetrated by the 
6-diameter flat-fronted projectile also; No. 1 at an angle of 
35 deg. No. 2 is a similar piece of plate, 1°7in. thick, completely 
traversed at an angle of 45 deg. by the flat-fronted projectile 
No, 2, which buried itself to a depth of 30in. in a backing of iron 
borings. No.3 is a piece of plate 1°75in. thick, penetrated at 
an angle of 65 deg. , the flat-pointed projectile No. 3. 
No. 4is a plate 1°7in. thick, nearly penetrated, at an angle of 
45 deg., by the 34-diameter flat fronted projectile No. 4. No. 5isa 
plate l4in. thick, against which the ogival-pointed projectile, No. 5, 
was fired at an angle of 45 deg.; the projectile failed to pene- 
trate the plate, being deflected in consequence of the pointed form 
of the head. The distortion of its shape shows the force with 
which it struck the plate, and proves the good quality of the 
material which could resist such a test. No. 6 is a plate also 14in. 
thick, against which an ogival pointed projectile, of the service 
pnenres, viz., 2} diameters long, made of yg white iron, 

as been fired; the projectile has scooped out a furrow 4in. long 
and ,;in. deep; it broke up into fragments, of which forty-eight 
were recovered. 

The plates Nos. 1 and 3 were purposely thicker than the projec- 
tiles could quite pass through, in order that the ‘‘ work” of the 
projectiles might be as severe as possible; an examination of the 
projectiles themselves will show how well they have stood the 
severe strain to which they have been subjec The data thus 
obtained fully establish, I think, the superiority I claimed for the 
flat-fronted projectiles made of my metal, and satisfactorily prove— 
(1) That the flat-fronted form is capable of piercing armour-plates 
at extreme les; (2) that the quality of the material of the 
shells enables their length to be incre without any risk of their 
breaking up on 7 Y- and materially augments their bursting 
charge as shells; (3) that this increase in length, while seen | to 
the efficiency of the projectile as a shell, in no way diminishes, but, 
on the contrary, proportionally improves, its penetrative power; 
(4) that the amount of rotation I have adopted in my system of 
rifling is sufficient to insure the lon mete striking “‘ end on,” 
and, consequently, to accumulate the whole effect of the mass on 


the reduced area of the flat front. 
_ These experiments show, further, that the ogival-pointed pro- 
_jectile has but small power of penetration when striking at an 


angle, solely on account of the form of the head; a projectile of 
Whitworth s metal, with the like ogival-pointed head, as a service 
jectile, having resisted the shock of impact without breaking up, 
but being deflected in precisely the same manner as the pointed 
service projectile, which was shivered into fragments. e ob- 
jections I made in my paper last year to the et > a ro- 
jJectile—(1) That its form of head causes it to glance off from plane 
or convex surfaces w: itting Pe meg A ; and (2) that the 
brittleness of its material renders it liable to break up on impact— 
I have now proved to the section. The facts illustrated by these 
experiments are not of recent discovery. Ever since 1858 I have 
constantly been advocating the flat front. I have on the table a 
small plate 4in. thick, experimented upon in 1862 with hardened 
steel bullets fired from my small-bore rifle. No. 39 is the hole 
made by a flat-fronted bullet, which has penetrated the sear at 
an of 45 deg. ; No. 40 is the indent of hemispherical-headed ; 
and No. 41 of an ordinary round-nosed bullet, both fired at the 
same angle of 45 deg. These three rounds were fired in 1862. 
Within the last few days I have had an ogival-pointed shaped 
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bullet fired at the same plate at the same angle, in order to con- 
firm the effect with that produced, on a larger scale, on the plate 
No. 6. It is interesting to observe how ule the results ob- 
tained with the small calibre of my rifle agree with those of the 
3-pounder gun which form the subject of this paper. Those ex- 
periments recorded in the paper were made with a gun of small 
calibre, from iderations of y and convenience ; but I 
have always found that what I could do with the smaller calibres 
of my system, could be reproduced in the larger sizes ; and from 
my past experience I feel warranted in asserting that the effect of 
penetration now exhibited could be repeated, on a proportionate 
scale, with my 9in. guns at Shoeburyness, or with the llin. guns 
my firm are now engaged in constructing. 

A glance at the formidable nature of the projectiles thrown by 
these guns, and a consideration of the effects they may be expected 
to produce, will show the importance attaching to the question of 
— > ae ema by long projectiles. The 9in. guns to which 

have referred weigh fifteen tons each, and are capable of firing 
powder charges of 501b. A Qin. armour shell, 5 diameters long, 
weighs 535 lb., and will contain a bursting charge of 25 lb. 

I have no hesitation in saying that these projectiles would 

ierce the side of a ship, plated with heavy armour, at a distance of 
5000 yards, and at some depth below the water-line. The Llin. 
ns will weigh twenty-seven tons, and wil be capable of firin 
lb. powder charges. The llin. shells, 5 diameters long, wil 
weigh 965lb., and will contain bursting charges of 45lb., and 
would pierce the side of the ship Hercules, plated with 9in. 
armour, at adistance of 2000 yards. 
Were it not that the increased destructiveness of war must tend 











to shorten its duration, and diminish its frequency—thus saving 
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human life—the invention of such projectiles could hardly be 
justified ; but believing in the really pacific influences of the most 
powerful means of defence, these long projectiles I call the ‘‘anti- 
war” shell. The principle I have always insisted upon, and laid 
down for my own guidance in artillery experiments—when either 
a low trajectory or renee ape is required —is, ‘‘that every gun 
should be in strength capable of withstanding the largest charge 
of powder that can be profitably consumed in its bore.” I have 
drawn up the accompanying table of the sizes of the bores of m 
guns, with their proportionate powder charges, and the guns will 
all be fully equal to this duty, and I believe the greatest possible 
effect from the consumption of a given quantity of powder—will 
be obtained. But the guns adopted in our naval service are not 
equal to such a test ; nor, as I believe, are they so proportioned as 
to realise the best effect from the quantity of powder they con- 
sume. 

Four guns of 12in. bore have lately been put on board the 
Monarch. They weigh twenty-five tons each, and charges of 50 lb. 
and 67 Ib. have been fired from them with projectiles of 600 1b. 
weight. I have no doubt that these guns have been made with all 

ible care, and are as strong as their material and construction 
admits ; but if the weight of these guns was in ~ rtion to the 
capacity of their bore, and if the material were the best that our 
metallurgical skill could supply for such a purpose, they ought to 
fire 117 lb. of powder, and projectiles of 1250lb. weight. They 
would then be efficient weapons ; but at present they are more 
formidable in name than in reality. 

We are often flattered by being told that we have the best guns 
in the world. That may, or may not be the case. But I think 
that we should not rest contented while we are still so far from 
| having attained as much as our present adv tin ical 
and metallurgical science has rendered possible for us. 


Particulars of Ammunition for Whitworth Guns from 5°din. to 




















3in. bore. 
| Common shells, cast irun,|Armour shells, Whitworth 
Calibre of | Powder 8°5 diameters long. metal, 5 diameters long. 
bore. | charge. Bursting Weight of Bursting Weight of 
| charge. | shell. charge. shell. 
in. Ibs. Ibs. | Ibs. Ibs. Ibs. 
55 110 40 | 70 60 120 
70 23°0 85 150 12°0 255 
80 34°0 13°0 220 180 375 
90 50°0 18°0 320 25°0 535 
10°0 70°0 240 440 85°0 740 
110 90°0 32°0 580 45°0 965 
12°0 1170 40°0 750 58°0 1250 
13°0 150°0 510 960 75°0 1615 
Mr. Whitworth’s patent cartridge increases the range from 15 to 20 per 


cent. JostrpH WHITWORTH and Co. 
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THE OXFORD AND HarvarpD Boat Race.—At the Oxford and 
Harvard:race, rowed last erage es following is the time, which 
was taken by one of Benson's chronographs, on board the umpire’s 
boat, by special request of Mr. Blaikie. Various statements have 
been made as to the time, but our readers —" oe on the strict 
pracy of Mr. Benson’s watch :—Start, 5h. 14 min. y mang 
arrival (Oxford), 5h. 36 min. 47 sec.; (Harvard), 5h. 36 min. 53 sec 
Duration of race (Oxford), 22 min. 41 ;. (Harvard), 22 min. 
474sec. Difference of time in favour of Oxford, 6 sec. 





ON THE CHEMICAL REACTION OF LIGHT DIS- 
COVERED BY PROFESSOR TYNDALL. 
By Proressorn Morren.* 

Since the last session of the British Association, Mr. Tyndall 
has published in several papers highly interesting researches on a 
particular species of luminous reactions, thus providing physicists 
and chemists with a new instrument both of synthesis and 
analysis, to which he invites the attention and inquiry of all 
whom it may concern. In obedience to this scientific challenge I 
have repeated with the utmost care all the learned gentleman’s 
experiments. I have found them all as rigorously exact as they 
are ably described. They refer to atomical evolutions in which we 
almost seem to detect Nature in her most mysterious operations. 
The molecules of bodies, when powerfully lighted, the observer 
himself being in absolute darkness, may be easily perceived in their 
infinitely minute motions; in following which Mr. Tyndall, and 
every one who is passionately desirous of penetrating the secret of 
the constitution of bodies, cannot but feel the most exciting curio- 
sity. Mr. Tyndall has made use principally of electric light, and 
has caused it to act mostly on organic bodies. I have followed in 
this respect a quite different method and object. 

Most favourably situated with respect to solar light, in Provence, 
where for months together we enjoy a cloudless sky, I purposed to 
limit myself to the use of the solar rays only, and to confine myself 
to those conditions which the atmosphere affords us. I have care- 
fully avoided organic bodies, the molecules of which are too com- 
plicated and most difficult to follow in their multifarious evolutions. 
I have even preferred the simplest bodies of mineral chemistry as 
offering an easier field of observation to the physicist desirous of 
arriving at clear and precise answers. 

In this exposition I shall follow step by step the order which, 
without any preconceived or systematical ideas, directed my suc- 
cessive experiments. It is, so to say, a journey in an unknown 
land. I shall thus the better show what deceptions I met with, 
the incessantly supervening difficulties, the necessities of modi- 
fying the apparatus, and the various incidents of the route. I 
hope by this means the better to illustrate the object I had 
in view. 

At the outset I made use of an experimental apparatus entirely 
similar to Mr. Tyndall’s; a crystal tube eight or nine centimetres in 
diameter and one metre long, fitted at each extremity into a broad 
brass ring, luted with cement, and carefully planed in the anterior 
part; two plane pieces of plate glass perfectly transparent, resting on 
the ring and slightly lubricated on the edges with a fat substance, 
constituted an air-tight closing under the action of vacuum. A glass 
cock fitted on each extremity, and let into the cylindrical rings, 
allowed of making the vacuum at one end and introducing at the 
other the gas or vapour on which the experiments were to be made. 
An extreme, if not absolute cleanness, and perfectly dry tubes are 
indispensable requisites. 

When light arrives in the tube after its condensation by a lens— 
which everything induces me to believe not to have been achromatic 
in Mr. Tyndall’s experiments, as in his apparatus two cones 
are formed joined at the apices, the first, the converging 
cone, with an orange-red periphery, the other, the diverging one, 
with a violetish-blue periphery ; circumstances which I notice here, 
because the white molecules which are about to appear will often 
assume, in passing through them, the hues of the luminous bands 
in which they circulate. When the vacuum has been pee in 
the tube the light passes through it without the cones being in the 
least perceived ; the tube is optically vacuous. But when the gas 
or vapour is introduced a blue cloud, or blue precipitate of an 
incomparable delicacy, appears after a varying lapse of time, 
first at the summit of the cones, then in the converging 
cone. As long as the precipitate is of that beautiful blue 
colour the light which it sends to the eye is perfectly 
polarised, as Mr. Tyndall has described it. Then by slow ——- 
the precipitate increases and slowly becomes white, the light 
emitted still remaining polarised ; but as the sides of the tube 
lighted by the cones send to the eye light which is also polarised, 
and, as it were, the produce of a polariser, the whitish vapour of 
the cones then behaves like athin polarising lamina under the inspec- 
tion of the Nicol prism held by the observer ; and when the two 
polarisation planes are perpendicular to one another, the whitish 
cone assumes a magnificent blue colour, exactly as thin lamina of 
selenite of the required thickness would do. But in proportion 
as the whitish precipitate increases, all polarisation disappears. 
The precipitate molecules become heated bolts at the summits of 
the cones and against the entrance glass plate, and there arises a 








motion, slow at first, which brings to the cones other particles of 
the body under experimentation, not yet acted on by the light ; 
and as these particles are transparent and black, their intermingling 
with the white particles produces a series of the most beautiful, 
varying, and often most regular images, such as have been described 
ahaa of genuine admiration by Mr. Tyndall. 

The precipitated molecules seem to increase in diameter, and the 
two cones are then resplendent with reflected light. But there 
are for the eye certain points where the cone takes a fine rosy 
colour, and the position of these points varies in the course of the 
same experiment. They are sometimes on a line which forms an 
angle of 45 deg. with the axis of the converging cone, sometimes 
on a line forming an angle of 90 deg. + 45deg. with the same axis. 
There is, as in the rainbow, a line of position, and for the pre- 
cipitated molecules a zone of efticacious rays which will provoke 
special and ulterior inquiries. 

Let me resume the exposition of facts already so well described 
by the English physicist. 

It will be pot seen that either a synthesis or decomposition of 
a body has taken place, i.e., a new grouping of the atoms, when 
under the influence of concentrated solar light the blue cloud in- 
vades the cones, 

The first body of which I have nape or the synthesis is that 
which I have so often and so easily obtained by electricity, in 
causing the induction spark to pass through a gaseous mixture 
formed of 1 oxygen, 2 nitrogen, 3 SO*.+ It is the compound 
which is formed in the leaden chambers in the preparation of sul- 
phuric acid. 

I submitted the gaseous mixture to the solar action immediatel 
the compound was produced ; the same gaseous mixture enabl 
me to recognise, like Mr. Tyndall, that the special rays which 
produce these reactions are neither the less refrangible calorific 
rays, nor the red rays, even when highly concentra I have for 
this object made use of the greatest variety of screens, smoky 
quartz, iodine dissolved in bisulphuret of carbon (CS*), then 
coloured glasses, red, orange, yellow, green (but I dislike and I 
fear the p mom screens—I prefer by far liquid screens). The action 
produced was insignificant. It became, on the contrary, extremely 
energetic with blue and violet glasses. aS 

It is, therefore, under the shock of the more rapid oscillations 
of the chemical rays that these reactions are produced. And here 
I wish to notice, in ing, an interesting fact, important espe- 
cially for photographers. i mean the power of intercepting only 
the chemical rays of solar light, without stopping the 
rays, by a solution of Mosiyinte of quinine well filtered 
and confined by means of gutta-percha between two glass plates. 
This screen, of five millimetres in thickness, is of an extreme 
transparency to light, but the chemical rays are intercepted. It 
might be advantageously used instead of the yellow glass, which 
in photographic operations casts on all objects such peculiar hues 
as require a special education of the eye which has to judge the 
reactions. qi = 

This screen proved inestimable to me, - ro eouee ¢ my ~ 
posing and regulating the apparatus suita orehand, while i 
enabled me oon anew oy the chemical rays, which the screen had in- 


terce to act at the proper moment only. 2 
Atler t the experiments on NO* 2 80%, I tried to unite the 
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most resistant bodies. I introduced into the tube hydrogen and 
nitrogen perfectly pure and dry, and | surprise was extreme when 
I beheld the formation of the white cl.ud. This unexpected re- 
sult, and one which I had considered as utterly impossible, obliged 


me to look still more closely into the matter, and to proceed with | 


still greater caution. 

The brass rings at the extremity of the tube were luted with 
the usual resinous cement. Against this cement my first scruples 
were now directed ; it might still contain some volatile essence, 
spirits of turpentine, for instance—which might have penetrated 
into the tube under the action of energetic vacuum ; and so small 
a quantity of matter : s to produce perhaps an appreciable 
result, that this might have given rise to the unexpected cloud. 
It became necessary to suppress these rings and simplify the ap- 
paratus, which I effecte:d in the following manner. 

I took a cylindrical glass tube (a glass with a foot) thirty centi- 
metres long, and Sin. to Yin. in diameter, and of 1200 to 2000 cen- 
timetres in capacity. The upper edge, somewhat bell-mouthed and 
carefully planed, of above eight millimetres in thickness, is slightly 
lubricated with a little tallow, wax and oil melted together. A 
flat plate-glass, very transparent, is placed on the oil and sharply 
pressed down upon it, and some wax is melted all round the con- 
tact surface with a hot iron. At the bottom of the gauge, on the 
side, a glass tube with a glass cock is carefully fitted in. With this 












apparatus the vacuum may be preserved during along time—even 
for months together. The vacuum is produced and the gases intro- 





duced by this sole tube. But there is another method, very im- 
portant to notice, for introducing into the tube the body to be ex- 
amined, when it is solid, or liquid, and volatile. A very small 
quantity of the substance is put into a very fine, thin cylindrical 
tube, which is closed with the lamp at both ends, after the intro- 
duction of the body, and can be, when necessary, easily broken to 
pieces by a slight shock or shake of the apparatus. The mercury 
gasometers, whi-h receive and conduct the gases, are in crystal, 
and carefully divided so as to measure the volume of the gases 
experimented on. In lieu of an air-pump I have always made 
use of a mercury exhauster, the only apparatus which can be abso- 
lutely relied on, and which enables the operator, when the re- 
action is completed, to withdraw the gases from the gauge for 
analysis ; the mercury exhauster likewise enables us to measure 
the elastic force of the gases before and after the reactions, and 
thus indicates the variations of volume of the gas employed. 

Therefore, what gives these experiments a peculiar character is 
the complete elimination of all gaseous vehicles employed to con- 
vey the vapour. The conditions of my experiments differ in this 
respect from Mr. Tyndall’s. The smaller dimensions of the tubes 
which I have employed do not allow indeed of the splendid ex- 
periments which Mr. Tyndall presented to his delighted audience ; 
but these tubes are easier to fit up and to clean; the mercury ex- 
hauster possesses, moreover, another advantage —it allows us to as- 
certain whether the gases are perfectly dry, a most essential point, 
as will be seen further on. 

As to the means of conveying the solar light, the process was 
the following. A broad mirror receives and reflects horizontally 
a voluminous pencil of rays, which is refracted into a lens of 
twenty-two centiwetres in diameter, and forty centimetres of focal 
distance. The luminous cone is enclosed ina metallic box, whence 
it issues to penetrate into the gauge through the glass plate. The 
summits of the two cones, the conveying and the diverging, are 
situated pretty nearly in the centre of the gauge; the two cones 
are, therefore, easily visible when the moditications of the bodies 
contained in the gauge are produced. It must not be forgotten 
that the periphery of the two cones is coloured, as we said before, 
in consequence of the non-achromatism of the large condensing 
lens. : 

Under these circumstances I was very much surprised to see 
that a mixture of hydrogen and azote, perfectly pure and dry, 
produced the reaction-cloud. They had been dried by a very 
slow passage through pounded glass, which had been calcined and 
moistened with SO, pure and highly concentrated. I changed 
the desiccating substance, and successively made use of potash, 
chloride of calcium, phosphoric acid, all recently melted. In the 
three lutter cases the cloud did not appear, the action was ni/, and 
the solar light passed unperceived. What could the sulphuric 
acid then convey? evidently some little sw/phurous acid, for sul- 
phuric acid is, in fact, a real emitter of SO*, and always adds a 
certain quantity of it to any pure gas which passes through it in 
minute and successive quantities, and which acts, in fact, as an 
absorbent of a different gas. Therefore hydrogen and azote can- 
not be united under solar influence when perfectly pure of other 
gases. But actually what could the action of the sulphurous 
gas be? 

I applied myself to a special study of SO%, and have ascertained 
how easy the decomposition of this gas is. As soon as the light 
passes through it the white cloud appears, and if its manifestation 
is followed with care it willeasily be seen that it is produced not 
only at the summits of the cones, but likewise on the blue periphery 
of the first part of the diverging cone, and in the interior of the 
converging cone. I know of no other body more sensible to 
luminous action, and the use of condensed light seems hardly 
necessary for the purpose, since the cloud is formed at other 
points than the summit of the cone. With this body it is cer- 
tainly both easy and admirable to behold the coloured bands 
which form the outline of the cones, and then even the violet rays, 
searcely perceptible under ordinary circumstances, can be easily 
seen in the interior of the first cone. One may thus easily follow 
and account for the varied hues which the whitish vapour assumes 
when the variations of temperature waft it about in the cones 
intermingled with the black streaks arising from such portions of 
the gas as have not yet been acted on. 

But to return to the sulphurous acid. What was the substance, 
blue at first, then whitish, thus obtained? The two so different 
hues were merely the consequence of a difference in diameter ; 
the first hue belonging to the bodies, perhaps atoms, precipitated 
in the minutest state of division. The white and pearly colours 
appear when the diameter has sufficiently increased, and it still 
goes on increasing. These circumstances induce me to endeavour 
to measure this diameter—a thing feasible by different means, but 
not with ease and facility by microscopic inspection, however, for 
the small spark-like bodies move toorapidly through the field of the 
microscope. But there were other methods. It may be first ob- 
served that if you expose fora sufficient length of time SO? to 
solar action the precipitated substance becomes sufficiently 
abundant for a sort of haze to become perceptible in the gauge ; 
a part of the gas has been acted on, and the two luminous cones 
when moved about in the gauge find everywhere reflecting precipi- 
tated molecules. If the gauge is left long enough in repose and 
darkness the cloud collapses, forms a deposit, and the gas is re- 
stored to its primitive transparency. If at this point the gauge 
be again placed under solar action, the same successive phenomena 
of haze and return to transparency may be repeated indefinitely, 
till there remains no more gas to be decomposed, which is a very 
long process, for the very formation of the precipitate intercepts 
itself the chemical rays which form it. 

But since transparency has been produced, a deposit of mole- 
cules must have taken place ; and in this case, if the gauge remains 
in a horizontal position, and a broad slip of glass be placed inside 
it, it is on this slip that the molecules will be found. Their 
diameter might then be measured, either directly or by the rings 
of diffraction, but, unfortunately, it became impossible to use this 
expedient, the sulpaur was dissolved by sulphuric acid, and in- 
stead of the molecules which I expected to find, very small drops 
only were perceived ; but, nevertheless, it was possible to obtain 
the molecules of sulphur in large quantities, and to submit it to 
all requisite reactions so as to recognise it completely. It suffices 
to place in the gauge after, and with the sulphuric acid, three or 
five cubic centimetres of distilled water ; and after the solar ac- 
tion has sufficiently acted on the gas the gauge is then shaken, 
the water dissolves the sulphuric acid, and renders it powerless for 
dissolving the precipitated sulphur ; the water then becomes milky, 
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and collects the sulphur. It is then boiled ina glass cup (in order 
to drive out the sulphurous gas), and filtered to collect and prove 
the sulphur ; the water then gives attundant proofs of the presence 
of SO*. 

The atoms of the molecules of SO? are, therefore, not able to 
| support the shock of the undulations of the chemical rays; they 
divide into S and SO%, 3 SO? becoming 8 and 2 SO*. I have, 
during sixteen days of uninterrupted sunshine, from the 14th to 
the 3lst of July, exposed to solar light 1900 cubie centimetres of 
SO? in a gauge of 2000 cubic centimetres in cubic capacity, and 
the decomposing action was, after that lapse of time, being still 
/ carried on in an always sensible and wonderful manner. It is 
evident that every day the solar action is only partial ; it stops as 
soon as the precipitated molecules of sulphur in motion in the 
tube are abundant enough to intercept all the chemical rays as an 
opaque screen. The action of light on SO% was interesting to 
study ; it is one of the most beautiful and instructive experiments 
which can be executed. 

SO% smokes abundantly on exposure to air, and this effect is attri- 
buted to the absorption of aqueous vapour by this substance. This 
is not even exact, since ina perfectly dry vacuum the same pheno- 
mena takes place. In the gauge, with a dry vacuum of a-half to 
one-tenth of a millimetre, I had introduced avery fine thin tube con- 
taining anhydrous SO*, When I broke the tube the little explosion, 
and probably the great and sudden expansion of SO* produced, 
scattered about the vapours of SO%, which are white, and appear 
with a dazzling resplendency in the luminous cones. Here the 
chemical rays are powerless ; they cannot destroy what they have 
produced. ‘There is no more decomposition, but SO* is, if I may 
use the comparison, like water in the vesicular state in a medium 
in which heat is about to penetrate it. Insensible to the chemical 
rays, the sulphuric acid absorbs the calorific rays, on the contrary, 
with prodigious energy ; and it is easy to see this absorption is so 
erfect that all molecular motion ceases instantly, the molecules 
heat, and, as an 








is 

| remain motionless as if busy sucking up the 

| aqueous vapour does when heated, they pass into the state of a 
| transparent gas, assuming, previous to their apparent annihilation, 
| all the most magnificent hues. If, during the operation, the cock 
| is rapidly opened and immediately stopped, the great movement of 
molecules, so rapidly and so greatly produced, ceases at once. 

This invisible vapour, when still further and sufficiently heated, 
will have its component atoms so shaken by the amplitude of their 
new oscillatory vibrations that they wil be removed beyond the 
radius of their sphere of action, and the molecular edifice of sul- 
phuric acid (at this turn) destroyed. 

I should fear to fatigue the attention of the honourable assembly 
if I developed at greater length the details of various experiments 
upon a great number of gases and vapours. We must stop here. 
Yet what results to be signalised ? 

Thus, for instance, in the most natural, perhaps, of all the 
groups that constitute the family of metalloids—those which 
comprise chlorine, bromine, iodine, and fluorine, strange anomalies 
are observed. Chlorine and hydrogen unite under the action of 
chemical rays, and form hydrochloric acid ; the latter, either dry 
or humid, and prepared with pure crystals of mineral salt of 
chloride of sodium, cannot be decomposed by chemical rays of 
solar light. Whereas hydriodic acid can, on the contrary, be de- 
posited, it is true, and this circumstance must not be overlooked. 
It is very difficult to procure this gas free from atmospheric air ; 
a curious circumstance in the examination of hydriodic acid is that 
the first shock of light frees part of the iodine, which appears with 
its peculiar violet hue at the summit of the cones, amidst the 
movements which destroy the molecular edifices, and movements, 
perhaps, made by the calorific rays only. 

Bromine presents the peculiarity that, as in the circumstance 
of the oxygen with chlorine, if pure and dry hydrogen is introduced 
with a small quantity of bromine into the little tube which is 
placed inside the gauge previous to the experiment, and which is 
broken before submission to solar action, after a few seconds the 
brownish colour of the bromine disappears, and hydrobromic acid 
is formed, smoking abundantly on contact with atmospheric air. 

I could prolong still further the list of bodies submitted to this 
interesting means of investigation and experience ; I shall limit 
myself to a summary of the theoretical considerations which these 
facts have impressed on my mind. 

We know that the calorific, luminous, and chemical rays are 
placed side by side, and even intermingled in the solar spectrum 
with undulatory lengths successively decreasing. 

Now all chemical bodies may be classed in two series—the first 
(having sulphurous acid, SO*, for prototype) comprises all bodies 
formed under the action of calorific rays; the second (having 
hydrochloric acid for prototype) comprises all bodies formed by 
the chemical rays. 

The following are the conclusions which the foregoing facts 
induce me to admit:— 

If a body is formed and maintained under certain oscillatory 
conditions, the peculiar oscillations of the atoms which constitute 
its molecules must differ from those of the medium in which the 
body has been produced, But if this body is transferred into 
another medium in which it meets with oscillations isochronous 
to those of its own atoms, these oscillations increase, and the ris 
viva which the atoms acquire may become so great as to drive the 
atoms beyond the radius .f their sphere of action, The atomical 
edifice is demolished, and as the constitutive atoms preserve 
nevertheless their peculiar affinities, they form a new edifice 
adapted to the oscillatory conditions in which they are now 
situated. Thus they escape the shocks of the creating medium by 
ceasing to vibrate synchronically with that medium, exactly as 
an elastic sonorous body does not vibrate and gives no sound 
when the aerial vibrations which strike it are not synchronous to 
those which it is capable of reproducing. But if the new edifice 
is again submitted to the action of other synchronous rays it is 
again demolished. 

Most curious evolutions, which seem to ask of the chemist— 
(1) Under what peculiar circumstances and influences bodies are 
formed? (2) Under what vibrations precisely their atoms oscil- 
late? (3) Finally, under what other vibrations the molecular 
edifice may be destroyed ? 

Ozone, and all bodies capable themselves of uniting with 
other bodies, would be simply molecules whose atoms would be 
possessed of a vis viva sufficient to animate and set in motion 
the atoms of the other body with which they unite themselves. 

Will a simple body even always remain such for us, if it become 
possible to discover what oscillations have assembled the atoms of 
its constitutive molecule, and what can destroy it? Such is the 
question which the future lovers of nature and science may be 
one day enabled to solve. 

One word more upon a probable conjecture. I had often seen 
that, under some circumstances not yet known to me, the con- 
centrated action of solar light is not without effect upon atmo- 
spheric air ; in such case an appreciable whitish-blue colour is pro- 
duced. Then might it not be presumed that the fine whitish-blue 
vapour which in Alpine valleys bathes the foot of the mountains 
is produced by the action of brightly luminous sky under favour- 
able and unknown circumstances of heat, light, and aqueous 
vapour ? 








THE manual labour system at Cornell University appears to work 
well. One student supports himself by cabinet making, another 
by printing, another by photography, while others work on the 
farm. One young man, who sweeps the rooms and makes fires, 
has taken the first prize in science and German. 

Sourn KensincTton MusEuM.—Visitors during the week ending 
August 28th, 1869 :—On Monday, Tuesday, Thursday, and Saturday, 
free, from 10 a.m. to 10 p.m.; Museum, 17,481; Meyrick and other 
galleries, 17,337. On Wednesday and Friday (admission 
6d.), from 10 a.m to 6 p.m.; Museum, 797; Meyrick and other 
zalleries, 90; total, 35,705. Average of corresponding week in 
se 17,127. Total from the opening of the Museum, 
8,753,613. 








THE BIRMINGHAM PATENT FILE COMPANY 
(LIMITED). 
(Continued from page 148.) 
Warchouse Fixtures, &e. ves eels 

155. Strong deal shelves and divisions along left-hand side o 
werehouse, containing ninety-nine holes, 41ft. long, 8ft. Gin. high, 
and 1ft. 10in. deep, with back, £9 10s. — E , 

156. Ditto on right hand side, containing ninety-nine holes, 41ft. 
long, 8ft. Gin. high, and 1ft. 3in. deep, with back, £5 le. ; 

157. Ditto along end, caning Saree holes, 19ft. Gin. long, 

. 6in. high, and 2ft. 5in. deep, £ 8. ‘ , 
ean Ooenter, with 2in. om 14ft. 4in. by 2ft. Gin., fitted with 

ig ‘ or, £1 4s. 
Date sin. dn by 2ft. aang out with two cupboards, 
venty-four drawers, and ten holes, £410s. : 
G0. File rack, 6ft. 9in. by 5ft. 4in. and 1ft. 4in. deep, fitted with 
eighty-four holes, £1 10s. 

GL, Ditto ditto, fitted with eighty holes, £1 10s. 

162. Strong pattern maker's bench, 21ft. 10in. by 2ft. Gin., £1 15s. 

163. Nest of l}in. shelves and divisions, 8ft. lin. by 8ft. din., 
and Ift. 9in. deep, 17s. ; 

164, Two sets of four steps and stool, 7s. 6d. ‘ 

165. 40ft. run of 4}in. and L}in. deal strips, with iron pins, and 
eighteen strong workboxes, with handles, 6s. 

166. Lot of birch besomas, 1s. : : 

167 to 176. Thirty-six strong elm boxes, 2ft. Sin. by 1ft. Gin. by 
1ft. 3in., with strong wrought iron bands, straps, screw pins, and 
nuts for carrying steel for files by rail, in lots, 2s. 6d. each. 

177. Strong trolley on iron wheels, 13s. 

178. Ditto ditto, 12s. 

179. Ditto ditto, 10s. 

180, Ditto ditto, 10s. ’ 

181. Forty-five wrought iron bars, 3ft. long, 2in. 
1 qr., 5s. Gd. per ewt. . : 

182. Eighteen cast iron wall plates, 12in. by 8in., 5 ewt. 20 Ib., 
2s, 6d, per cwt. x 

183. An 18in. Platt and Schiele’s patent fan (equal to new), £5 5s. 

184. Wrought iron standard, 1s. 6d. 

185. Wrought round and square bar iron in twelve lengths, 
various, 9 cwt., 5s, 6d. per cwt. : 

186. Lot of wrought iron holding-down pins and useful iron, 
5ewt. 2 qrs., 4s. 9d. per cwt. - . 

187. Five 19ft. wrought iron tie rods, l}in. diameter, with 
screwed ends, and one I7ft. ditto, 4 ewt. 2 qrs. 2 Ib., 4s. 9d. per 
c 


square, 14 cwt. 





wt. 
188. Three 17ft. wrought iron shafts, ljin., 1fin., and 2}in., 
5 ewt., 7s. percwt. 
189. 7ft. 10in. of 33in. ditto, 2 ewt. 1 qr., 5s. 3d. per ewt. 
190. Lot of flat, square, and round wrought iron, 2 ewt. 3 qrs., 
5s. 3d. per cwt. 
191. Lot of angle iron, 2 ewt. 1 qr. 201b., 3s. 6d. per ewt. 


192. Lot of din. by lin. bariron, 3 cwt. 2 qrs., 4s. per ewt. 
193. Four pieces of wrought iron for crane, 4 cwt. 14 Ib., 4s. per 
cwt. 


File Steel. 


194. Lot of best bar steel, various sizes, 2 cwt. 1 qr. 7 lb., 12s, 
per cwt. : 

195. Lot of 2in. by jin. flat ditto, round edge, 1 cwt. 10 Ib., 8s. 
per cwt. 


196. Lot of square bar steel for rubbers, 8 cwt. 2 qrs. 14 Ib, 14s, 6d. 
per cwt. , . 

197. Lot of three-square ditto, 4 ewt. 3 qrs. 8s. 6d. per ewt. 

198. Lot of smaller ditto, 5 ewt.1 qr. 14 Ib., 11s. per cwt. 


199. Lot of jin. round ditto, 2ewt. 2 qrs. 7 lb., 10s. per ewt. 
200, Lot of small ditto, 1 ewt. 3 qrs. 21 Ib., 9s. 6d. per ewt. 
201. Lot of ditto, 4 cwt., 9s. 6d. per cwt. 


202. Lot of ditto, 3 ewt. 3 qrs. 6 lb., 8s, 6d. per cwt. 

203. Lot of Ljin. and 24in. flat ditto, fin. and lin. thick, 2 ewt. 
1 qr. 20 Ib., 12s, 6d. per cwt. 

204. Lot ljin. by fin. bar steel, 3 ewt. 3 qrs, 20 Ib., 8s. 6d. per 


ewt. 

205. Lot of flat ditto, 1jin. and 14in. ditto by jin. thick, 9 cwt., 
8s. per cwt. 

268a. Pair of circular bellows, £5. 

268b. Ditto ditto, £4. 

268ce. Ditto, ditto, £3. 

206. Lot of flat bar steel, various, 4 cwt. 2qrs. 2Ib., 10s. 6d. per 
cwt. 

207. 

208. 

209. 

210. 

211. 

212. 

213. 
£1 10s. 

214. Ditto ditto ditto, £1 10s. 

215. Ditto 4 ton ditto ditto, £1 2s. 

216. Powerful double-action crab, on iron frame, with lin. rope, 
pair of three-sheaf pulley blocks, chain, pair of lifting chains, 
pulley, hook, &c., complete, £5 10s, 

517. Weston’s patent small single-action crab, £1 16. 


Lot of ditto, 5 cwt., 12s. 6d. per cwt. 

Lot of four square ditto, 3 cwt. 1 qr. 2 Ib., 14s. per cwt. 

Lot of round ditto, 3 ewt. 2 qrs., 10s. 6d. per cwt. 

Lot of small ditto, 5 ewt. 2 qrs. 22 lbs., 11s. per cwt. 

Lot of ditto, 3 cwt. 7 lb., 14s. per ewt. 

Lot of pig iron, 17 ewt. 2 qrs., 2s. 3d, per ewt. 

Westou’s 1 ton patent lifting pulley, with blocks and chain, 


Engineers’ Store Room. 

218. Counter, as fitted under window, 30ft. by 2ft. 6in., with nine 
double cupboards under, fitted with sliding shelves, £3 5s. 

219. Strong counter, with tiers of shelves and drawers over and 
pulley racks under, 32ft. by 14ft., with wroughtiron rods for pulleys, 
ie 

221, 

222. 

223. 

224. 

225. 


226. 


Desk, with flap, 2ft. Gin. by 3ft. 3in., 5s. 
Twelve tool racks, Is. 6d. 
Six riddles, 2s. 
Five stone bottles, jar, and contents, 1s. 
Wood segments, 1s. 
Box of cast iron borings, 1s. 
Sundry wood framing, &c., 2s. 
Gas Fitters’ Shop. 
227. 2in. vice bench, with drawer) «4. 
228. Sundries aed 
[Lots 218 to 228 were almost given away. | 
Smiths’ Shop. 
229. Adouble castiron hearth, with wrought ironscreens, 
hoods, &c. £45 
230. Galvanised wrought iron water cistern, 6ft. by 1lin., 7 
and 2ft. deep, with two 4in. valves, and pipes to floor, 
231. Anvil (equal to new) and block, 4 ewt. 3 qrs. 10 Ib., £1 15s. 
232. Swage block, 17in. by 17in., on wrought iron stand, 8s. 
233. Wroughtiron smith’s crane, with pulley, chain, &c., 13s. 
234, 11ft. of 2hin. turned shafting, with two plummer blocks and 
brasses, one 3ft. pulley, 5in. on face, and one 18in. ditto, 8in. on 
face, £1 15s. 
235. Strong vice bench, cupboard, tool racks, &c., 4s. 6d. 
236. Iron tool rack and piece of sheet iron, 2s. 
[Lots 231 to 236 must have been sold at a great sacrifice. ] 


Seconp Day’s SaLz, TuEspay, Aveust 10TH, 1869. 
Cutting Shop. 

237. 10ft. 9in. of 4in. bright turned shafting, with plummer 
blocks and brasses, and pair of 6ft. Gin. pulleys, 9in. on face, and 
pair of bevel wheels, 34in. and 18in. diameter, £5. 

238. 31ft. 8in. of 4in. ditto, with four plummer blocks and brasses, 
with two pairs of bevel wheels, as before, and two coupling boxes, 

15s. 


239. 47ft. Gin, ditto, with six plummer blocks and brasses, two 
—_ = as before, and turned pulley 3ft. diameter and 8in. on 
ace, £9. 


9. 
240. Ten massive brackets, carrying the above shafting, with 
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wall plates, screw pins, and bolts, complete, in lots, at per pair, 
9s. each. 

241. 31ft. Gin. of 4in. bright turned shafting, with five plummer 
blocks and brasses, and two couplings, £7 10s. 

242. 15ft. 9in. of ditto, with two plummer blocks and brasses, and 
two bevel wheels, as before, and one coupling, £4 5s. 

243. 15ft. 9in. ditto ditto ditto) 

244. 15ft. 9in. ditto ditto ditto § 

245. Nine massive brackets, with fittings as above described, 9s. 
each. 

246. 29ft. Gin. of 2hin. bright turned shafting, with six plummer 
blocks and brasses, pair of bevel wheels as before described, with 
eight 33in. bright turned pulleys, Gin. on face, and one coupling, £6. 

247, 29ft. of ditto ditto (excepting that thereare no bevel wheels) 
£6. 

248, 29ft. ditto ditto ditto, £6. 

249, 29ft. ditto ditto ditto, £6. 

250. 29ft. ditto ditto ditto, £6. 

251. 30ft. ditto ditto ditto, £6. 

252. 30ft. ditto ditto ditto, £6. 

3. 30ft. ditto ditto ditto, £6. 

254. 30ft. ditto ditto ditto, £6. 

255. 9ft. of 5in. bright turned shafting, with two plummer blocks 
and brasses, one 6ft. Gin. bright turned pulley, 14in. on face, and 
two ditto, 6ft. Gin., 9in. on face, £9 1s. 

256. Massive cast iron hanging bracket, with screw pins and bolts, 
about 36 cwt., £2. 

257. 25ft. of 2hin. bright turned shafting, with one 3ft. turned 
pulley, 9in. face, one 24in. ditto, 9in. face, pair of strong brackets, 
plummer blocks, and brasses, £4 5s. 

258. 27ft. of 3in. bright turned shafting, with three plummer 
blocks and brasses, and one 36in. turned pulley, 6in. face, £5 10s. 

259. 19ft. of 3hin. ditto, with two plummer blocks and brasses, 
and pair of couplings, £4 10s. 

260. 22ft. 9in. of 4in. ditto, with two plummer blocks and brasses, 
and coupling, £5. 

261. 25ft. Gin. of 4in. ditto, with three plummer blocksand brasses, 
and pair of couplings, £6. 

262. 22ft. Gin. of 3hin. and din. ditto, with three plummer blocks 
and brasses, pair of couplings, and one 48in. turned pulley, 10in. 
face, £5 5s. 

263. Two pairs of 24in. bevel wheels, 54in. face, 2} 
pair of 18in. ditto, 44in. face, 14in. pitch, £4 15s. 

264. Thirteen strong cast iron wall brackets, carrying the above 
shafting, with wall plates, screw pins, and nuts complete, in lots, 
10s. 6d. each. 

265. 137ft. of 2)in. patent india-rubber webbing hose for water 
stand pipe, with union joints, and a 3ft. llin. copper mouthpiece, 
two keys, and cupboard, £3 10s. 

265*. 137ft. ditto ditto, £3. ° 

266. 67ft. ditto 2}in. ditto, and 67ft. ditto 2in. ditto, £2 5s. 

267. Steelyard platform weighing machine, by W. and T. Avery, 
to weigh two tons, £8 10s. 

268. Ditto ditto on wheels, to weigh half a ton, £4 10s. 

269. 432ft. run of 4jin. by Ijin. wood wall strips, and 
screen at end 

270. 57ft. run of Jin. and 2in. steel racks, and wrought iron 
pins, and beam for pulley blocks 

271. A 2hin. strong bench, 34ft. by 
and shelf under, 16s, 

Lots 272 to 332. cutting machines, no offer, so passed over. 

333. A 2ft. Yin. driving pulley, as .fixed on shaft to cutting 


£8. 


















in. pitch, and 


ore 


2ft. din., on strong supports, 
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| machines, and six 10in. pulleys, with spindles, and two hanging 
brackets, as fixed on girder, £1. 

334. Twelve extra cast iron balance weights, 12 ewt., 2s. 
cwt. 

335. Twelve ditto ditto, 12 cwt., 

336. Twelve ditto ditto, 12 cwt., 
. Twelve ditto ditto, 12 cwt., 2s. 6d. per cwt. 

Ten ditto ditto, 10 cwt., 2s. 6d. per cwt. 
. A very costly chisel-grinding machine, on frame, complete, 
for grinding the edges of chisels to any required curvature, with 
four extra speed pulleys, £5 10s. 

[We should suppose bought in from the price.] 

Lots 340 to 348 belong to cutting machines. 

Lots 349 to 359, large quantity of new leather bands, average 
1s. 10d. per Ib. 

360. Parmelee’s patent india-rubber band, 3hin., 14 Ib., Is. 
per lb. 

Lots 361 to 404, a very large quantity of leather bands that had 
been used, average 1s. 4d. per lb. 

405. Pair of new spur wheels, 5ft. diam., Tin. face, 3in. pitch, 
and 5in. centre, 14 cwt. 1 qr. 22 lb. each, 9d. per cwt. 


6d. ] 


2s. 6d. per cwt. 
. 6d. per cwt. 











2d. 


2s. 





406. 94ft. run of Ijin. and gin. wrought iron steam pipes, 3}d. 
per ft. 

407. 78ft. of 2in. ditto ditto, 27d. per ft. 

408. 29ft. of 2hin. ditto ditto, 3}d. per ft. 

409, 23ft. of 3in. gas piping, 44d. per ft. 

410. Six wrought iron holding-down pins, with nuts, 2 cwt. 2 qrs., 
4s, 6d. per cwt. 


Fixtures &c., in Cutting Room. 

411. Half glass pannelled portable office, 4ft. 3in. by 3ft., with 
door, lock and key, desk, fittings, and stool, £1 4s. 

412. Strong deal table, covered with wroughtiron plate, 6ft. Gin. 
by 2ft. Gin., 6s. 

413. Ditto ditto ditto, 9s. 

414. Strong deal table, covered with wrought iron plate, 9ft. by 
2ft. Gin., 9s. 

415. Carpenter’s bench, 12ft. by 3ft., 3s. 

416. 2hin. fitter’s bench, 11ft. 2in. by 
drawers, on cast iron standards, 16s. 

417. A 4in. deal bench, ft. 6in. by 3ft. Gin., 1s. Gd. 

418. Four stools, 7s. 

419. Set of nine steps, 3s. 6d. 

420. Set of seven ditto, 2s. 6d. 

421. Tool cupboard, 6ft. by 4ft. 8in., fitted with shelves 
and four shelves on side, and shelves and racks against en 
wall 

422. Two strong shelves, as fitted 





2ft. llin., with two 





425. Twelve work benches, various, 4s. 


426. Thirteen deal blocks, 10s. 
427. Two cupboards for fire engine hose, and belt mending bench, 
4s. 6d. 


428. Two strong trestles, 10ft. and 12ft., 6s. 6d. 
429. Excellent eight-day clock, by Swinden and Son, with two 
dials, in mahogany £5 Os. 





case, £3 { 
Engine House. 


430. Strong deal framed cupboard, 8ft. 5in. by Sft. 5in., fitted 
So I ° 7 








with shelves, £2. 
131. Strong vice bench and set of three step: 
432, A7ft. Gin, bench. with arms and back, 6s. 
(To be continued.) 
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PROGRESS OF WORKS AT MONT CENIS TUNNEL, 





feadings from Bardonnéche. 


Year. 


Hand-got. Machine-got. Hand-got. 


Metres 





Metres | 

forward. | forward. 

aaiee 10°80 

- 201°95 

-- 132°75 

39°50 

170°00 193°00 
380°00 245°00 

|  426°00 - 


| 621°20 





| —638°60 
| 193°40 


4,831°50 921°00 





Headings from Modane. 

















iniivtainean Total ! Remarks, 
Machine-got. 
Metres Metres 
forward. 
— Total length of tunnel 12,200 
_ metres, 
— | Mean progress per day: In 1868, 
j 3°62 metres forward; in 1869 
— (first quarter) 3°89 metres forward. 
_ J . Grattoni and Som- 
| 376°00 meiller, formerly engineers, are 
the for ° the 


| 46665 =| 
| 45840 | 


21229 


now contractors 
tunnel, which they have under- 


ber 3lst, 1871. 





| 3,044°95 





SELF-CONTAINED FRICTION CLUTCH. 

Some time since Mr. Berry had occasion to design some steam 
cranes for heavy forge work, and in these cranes obtained the pres- 
sure on the friction couplings by the usual means of a lever and ring 
working between two collars. Observing the enormous wear be- 
tween the ring and collar, and consequently the waste of steam in 
overcoming the friction of these parts, he was led to devise some 
other form of coupling, the problem to solve being the transmis- 
sion of power at pleasure from a constantly revolving shaft, with- 
out producing any retarding power in the process and continuation 
of coupling. To meet this condition Mr. Berry designed the form 
of coupling box shown on p. 164, in which the power for pressing 
the coupling discs together is contained in the coupling box itself, 
and which is therefore called “ self-containing pressure coupling.” 

Fig. 1 is asection through the coupling box ; Fig. 2, plan of 
coupling box complete ; Fi¥. 3, end elevation of box ; Fig. 4, end 
elevation of the casting F; Fig. 5, end elevation of the disc M; 
Fig. 6, end elevation of the disc L; Fig. 7, end elevation of the 
dise D. 

In Fig. 1 A is the revolving shaft, supported in bearings B, C. On 
this shaft the discs D are so keyed as to continually revolve with it, 
but at the same time to allow of their easily sliding backwards or 
forwards on the shaft A. The coupling box consists of two iron 
castings E, F, securely bolted together by bolts G. The casting F 
has internal projections H, which form guides for the lugs K on 
the discs L. 
allow of the discs L sliding freely backwards or forwards. 
pressure disc M and the ring N is in one casting, as shown in Fig. 5, 
the arms O passing through slots P in the box F. In pressing 
the disc M against the other discs the friction produced will cause 
the discs D to carry round the discs L and pressure disc M, and 
with them the coupling box E, F. The necessary pressure for 
pressing the discs 
steel springs R and §S, the one placed within the other so as to form 
a double-pitched thread, and bring the bearings of the two springs 
diametrically opposite each other. T is an ordinary coupling ring 
of brass worked by the levers U, U and hand-wheel V. 

By forcing the coupling ring 'T against the disc ring N, the pres- 
sure disc M compresses the spiral springs R, 8, and takes off all 
pressure from the discs D, L. At the same time the coupling box 
18s forced against the bearing B, while the discs D are free-to re- 
volve freely between the discs L. W are india-rubber springs for 
opening out the discs D and releasing the discs L when the springs 
R; 8S are compressed. X is a steel collar pinned to the shaft A for 
releasing the coupling box F from all pressure produced by the 
india-rubber rings W. 

By taking the pressure of the coupling ring T off the disc ring N, 
the springs R, S are released and the friction discs pressed together, 
8o that the coupling box revolves with the shaft. At the same 








These lugs K are so fitted into the guides H as to | 
The | 


together obtained from two strong | 


| time all pressure is taken off the bearing B, the whole power of 
| the springs R, 8 being absorbed in the coupling box E, F, and the 
coupling completed without any loss of engine power to keep them 
in gear. Y is a wrought iron collar for regulating and maintaining, 


wy 
1t 





| 
| 

| by means of the set screws Z, the strength of the springs R, 8. 
| The discs are of cast iron, faced with jin. slabs of copper, which 
} are recessed into the dises about one-sixteenth inch, and attached 


| by copper rivets, as shown in Fig. 7. 
| Figs. 8 and 9show a self-containing pressure coupling de- 
| signed for heavy shafting where it is only requisite to couple or 
| uncouple when the driving shaft is stationary, such as propeller 
| shafting, &c. In this case the inventor introduces a series of single 
| steel spiral springs, and compresses the said springs by means of 
screw and nut instead of lever and ring. 
Fig. 8 is a section of the coupling box complete, the upper half 
being a section through one of the springs, and the lower half a 
section through one of the retaining bolts. 
Fig. 9 is an end elevation of the coupling box complete. Fig. 8 
is the propeller shaft and B the driving shaft. The coupling 
box consists of two castings C and D bolted together, and is securely 
keyed to the driving shaft B. The pressure disc E is cast with 
six (more or less) sockets for the reception of the steel springs G. 
The regulating disc H has corresponding sockets K for the recep- 
tion of the opposite ends of the springs G. L are the retaining 
| bolts for compressing the springs and releasing the friction discs. 
These bolts pass through the regulating disc H and the coupling 
box C, and are secured by nuts M on their outer ends. The nuts 
M are nuts and pinions combined in the one brass casting, and are 
in constant gear with the wheel N. The wheels N and O are com- 
bined in one casting, and revolve freely on the trunnion P of the 
coupling box C. Rare set screws for adjusting the regulating disc 
In coupling or uncoupling the pinion 8 is slipped into gear 
with the wheel O, and, by means of a lever on the spindle T, the 
| pinion nuts M are driven so as to compress or release the springs G 
as required. 











| 
Tay Bripce.—The North British Railway Company have again 
reviewed their scheme for bridging the Tay, at Dundee. Originally 
| it was intended to be east of the town, where the river is about a 
mile broad, and so situated that all the extensive shipping of the 
port would have to pass under it. They then proposed to have it 
| west of the town, where the river is two miles broad, but the 
financial state of the company kept the matter in the background. 
They have again proposed to erect it east of the town, and un- 
doubtedly, so far as regards foundations for the piers and con- 
nection with the present railway system, this is the better site of 


the two. The le would bring the Fifeshire coal-fields within 
— miles of Dundee, and give an impetus to coal exporta- 
ion. 


Mo Gd. | 


taken to complete before Decem- | 
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GOVERNMENT ACTION WITH tLEGARD 
BOILER EX PLOSIONS.* 
By Mr. Lavincton E. FLetcuer, C.E. 


IT is not in accordance with the rules of the British Association 





for reports presented by committees appointed to investigate and 
report on certain subjects to be discussed in the meetings of the 
sections. There are circumstances, however, at the present time 
that render it espe cially important that the opinion « f the members 
of the British Association should be fully expressed on many of 
the questions touched on in the report ju ul relative to coroners’ 
inquests a 1 boiler explosions. The Home Secretary stated 
: , 





stean 
in the House 
10st in the rece 
of steam boiler « xplosi ns, 
suggestions from all parties 


nmons very recently that he would 
pare a measure for the suppression 
so that it is of great impor ance that 


should be invited on this subject, and 


in his 





do his ut ss top 
























that the various plans proposed should be fully considered, so that 
the whole question may be well sifted. Under these circum- 
stances I have, under the advice of one of the secretaries of the 
Brit:sh Association, prepared a brief secondary paper, on which it 
will be in order to raise a discussion. After the report already 
presented to the Association relative to coroners’ inquests and 
boiler explosions by the committee appointed to undertake that 
duty, 1 need do nothing more in this paper than name the points 
on which it is desired to obtain the views of the members of the 
mechanical section of the British Association. 


The constant recurrence of boiler explosions, and the number of 
lives annually sacrificed therefrom, has aroused public attention to 





this subject. The Pp blic beg pect that these disasters are 

not so accidental as it has for a number of years been attempted 

to make out, but that they might, after all, be prevented. The 

system of periodical boiler inspection has proved itself sufficient 
| to accomplish this task, and therefore the public naturally ask 


| 
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r boilers inspected, and if 
h has now been adopted 
why should not the law 


why do not all steam users have th 
they neglect this simple precaution, whic 
by 80 Many for the last fourteen years, 








step in and compel them to adopt it. 

This therefore, opens the first question, whether it is expedient 
or not for the Government to interfere in the matter of the preven- 
tion of steam boiler « xplosions, and if so, in the second Pp 
would be the best mode in which Government action ) 
taken. In answer to this second inquiry, there are at least 
three plans now before the public, of which a brief outline may 
be given 

One of the plans is that the Government should take the 


| supervision of every boiler in the country, with the exception of 


locomotive | marine, and through the medium of the Board of 
Trade ld test all new boilers, and periodically examine them 
when set to work, as well as all others alrea the exami- 
nations being made both when the boilers are at rest as wel! as 
when at work with steam up. 

All Englishmen have a strong dread of Government interference, 
and of the introduction into this country of the continental 
paternal system, fearing lest it should hamper progress and fetter 
individual action. This measure, there fore, is one which, to say 
the least of it, is calculated to provoke considerable opposition. 

Another plan is, to render inspection ¢ ulsory, but not that 


shou 


iy in use, 











the Government should take the task of examining boilers in its 
own h that is to s 18 proposed that no steam user should 
be allowed to work a that had not been examined and certi- 
fied as safe by some | linspection association or insurance com 
pany, duly authorised by the Government as competent to the 
tas 

ss of the air of the continental paternal 
syst sn to the usages of this 
coun means aj » be free from difficulty 
in its : t important that the integrity of the in 
spections should be preserved, and it may be well to suggest for 
consideration, whether ther ht not be a difficulty in securing this 
if the que stion of dec idin; on the saf ty of all the boilers in the 


nded over to a number of competing joint-stock 


country was ha 








companies, Joint-stock con nl clearly exist for the sake of 
dividends, and it is difficult to see, if they are to be paid by steam 
users for granting certificates for the safety of their boilers, how 
the integrity of those certificates could be secured under a pressure 
of competition for business. Judges, to be impartial, should not 
be remunerated by those whose cases they have to adjudicate, more 





especially if their payment depends on giving satisfaction. It is 
feared that under such a system inspections might grow lax, and 
that the sale of c C would » not unlike the sale of 
indulgences in days gone by. Itis therefore a point of discussion 
how far it would be wise to commit the safety of all the boilers in 
the country to the charge of commercial competing companies in- 


rtificates soon | 























trusted with the monopoly of the sale of boiler certificates. 
Possibly there may be some way of meeting this difficulty, but it 
was thought well to throw it out for discussion on the present 
occ ioh. 

A third plan is that every steam user should be left perfectly 
free to lay down what description of boiler he may think best, and 
to enrol it or not, either with a Boiler Inspection Association or 
Boiler Insurance Company as he sees fit, and, indeed, that he 
should be free to do just what he likes as long as he does not burst 
his boiler; but in the event of explosion it is proposed that the 
Government should then step i ke a most searching investiga- 
tion of the facts, and publish the tion for the benefit of the 
community at lar; On this system the steam user would be left 
pe tree choice of me hs, but would be held re *pe nsible 








for results in the event of explosion, would be open to a 
claim for di es from the relatives of those killed by the failure 
of his boiler. This plan, it is argued, would act preventively, 
inasmuch as it would, it is hoped, arouse to suitable vigilance all 









those connected with the use of steam, which isall that is required 
for the prevention of steam boiler explosions. 

These are three of the principal plans now before the public 
The first proposes to act on the paternal system, and to take every 
boiler under the Government wit The second does not propose 
that the Government should undertake any inspection itself, but 
that it should leave them to duly authorised local associ 
rendering it, however, compulsory that the user 
avail himself of one or the other of these organisations. The third 
plan goes on the principle of believing every man innocent till he 
is proved guilty, and of punishing offenders on the hope that by so 
doing a repetition of the otfence by others will be prevented. 

Such is a brief recapitulation, and but little more, of the mea- 
sures now before the public, while the few suggestions that have 
been added to this brief recapitulation have been thrown out more 
to stimulate discussion than by way of advocacy in the case of 
either plan, and full discussion is now invited on these questions 
from the members of the Mechanical Section of the British Associa- 
tion. (Signed) LavinetTon E. FLETCHER. 

41, Corporation-street, Manchester, August 17, 1869. 
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ScrentiFic MEETING IN France.--The French Scientific Con- 
gress (which corresponds to the British Association), holds its 
meeting this year at Chartres, on the 5th of September. The 
directors are anxious to have the attendance of English men of 
science, such as usually attend the British Association, and 
earnestly solicit the attendance of any students, whether of natural 
history, agriculture, antiquities, literature, or medicine. The meet- 
ing is divided into five sections for these several subjects. A list 
of questions on the subjects proposed for discussion is printed and 
circulated, but this does not exclude papers on other subjects if 
submitted to the committee and approved. The meeting will last 
from the 5th to the 14th of September. The president this year 
is M. de Caumont, of Caen, Normandy. Letters may be addressed 
to him, or to M. le Secrétaire Générale du Congrés Scientifique de 
France, Chartres. 
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DESIGNED BY R. WERNER, PROFESSOR OF ENGINEERING AT THE POLYTECHNICAL SCHOOL OF DARMSTADT 
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THE aim of a governor is to render the motion of a steam engine , 


as uniform as possible, by reducing the average pressure of the 


steam upon the piston to a height corresponding with the existing ; 


resistance, whatever the pressure of the steam in the boiler may 
be. This reduction was until the present day almost entirely 
effected by throttling the steam, in consequence of which a con- 
siderable loss of pressure was sustained before the steam could 
enter the cylinder, and an additional supply of steam was thus 
required to compensate for the loss of power. 

If, however, the steam be admitted into the cylinder during the 
first part of the stroke, without narrowing the steam pipe by 
means of the throttle valve, that is, by allowing the steam to act 
upon the piston with full pressure in the first part of the stroke, 
and then quickly and completely cutting the steam off, it will act 
during the remaining portion of the stroke by expansion only. In 
this case any loss of power will be prevented, and the necessity 
for an additional supply of steam entirely obviated. 

Now, the required average pressure determines the degree of 
expansion which has to be produced by the self-acting governor ; 
this governor, which is thus called an expansion governor, must 
be so constructed as to cut off the steam at any point of the 
stroke of the piston, without producing, however, any consider- 
able variation of the speed. 

It will thus be seen that with such an arrangement steam will 
always be admitted, when the engine starts or runs at a slow 
speed during the whole stroke of the piston ; that is, no doubt, a 
great advantage, if the difficulties are taken into consideration 
which are found in this respect with other constructions of the 
same class, as, for example, those by Corliss and Farrott, which 
admit the steam only during the half stroke of the piston. 

The expansion governor constructed by Professor Werner fulfils 
now the required conditions in the following manner :—The effect 
of the variation of the rotary motion, which is characteristic to 
any governor, but which is in the present case very sensible, 
raises or lowers the balls according as the speed of the piston 
increases or decreases, Each of the two balls consists of two 
halves, which are kept together by means of the screw a (Figs. 1 
and 2); this screw serves besides as axis for the guide roller b. 
This roller transfers the motion from the balls to the slide ¢, c, 
which, being connected with the centre piece d, has at the same 
time a motion of translation in the direction of the length of the 
spindle. The centre piece d, the principal part of which is 
cylindrical, is provided with projections placed diametrically oppo- 
site each other (Fig. 4); these projections occupy at the top almost 
the whole circumference of the centre piece, but diminish gra- 
dually towards the bottom, which is perfectly cylindrical. 

The vertical limit of these projections touches towards the end 
of the stroke of the piston the roller e, and gives it a motion into 
the one, but the spring f a motion into the opposite direction. 
This motion is transferred by means of the rod g to the bell crank 
i, which acts again upon the expansion valve k, fastened to the 
sliding or distribution valve. 

Now, the sliding curve c for the given conditions may theoreti- 
cally be derived in the following manner :— 

The weight of the ball swinging round the fixed centre m (Fig. 
5), including roller and suspension arm, and reduced to the centre 
point a, be = Q. 

Without committing any serious mistake, the revolving centre 
of the mass © = ia may be taken as coinciding with «; the 
weight of the centre pieced be = 28. We sup 


t ‘ for the angle 
of elongation @ an indefinite small raising of the 


Is equal to d q 


in a vertical direction, and the elevation of the centre piece thus 
The weight of the centre piece reduced to 


ds 
lias 


produced be = ds. 
the centre a is, therefore, = 
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The centrifugal force of the mass @ is for the circumference 
gy 


velocity v = Q ih 
y & 
The sum of the forces acting upon & in a vertical direction is 
is 
= Q+°*sg, 
: d 


The sun of the rotary moments with respect to m must be 
= 0, therefore 
Q “ Aeos. «—(Q + a8) 2 =0; 
g 2 dq 
if a is supposed to represent the length of the pendulum, 
Taking the number of revolutions per minute as constantly = n, 
we get for any angle of elongation x 
v= .2e2. 
6 


Substituting this value in, the above equation, but putting 


60 ye = 2936 = kh, we get 
2¢ 


briefly 
ds 


k Ss 
— : d 
adie A cos. (1 + 9 ) 


If now the angle of inclination of the slide towards the vertical 
spindle at the corresponding plane is = 9, we get, according to 
Fig: 5. 

/ ds—dq_ cotg.@ 
dq ~ ty @ 
therefore ‘ 
2 COs. @ 


n? = 


[3 + 5 + cotg. « cotg. @) | 


whence 


cotg. 9 = tg. a ‘(= — ae 1) g - 1} 


By means of this equation the required curve can be con- 
structed, but a direct method is obtained if the co-ordinates 
y belonging to x are ascertained. 

For that purpose we get 


ly 
te. = @3 
9 dz 
a cos. @ = yY*-«@ 
and 
tg.2 => — e 
Va? — a? 


Substituting these three values in the above equation, we get 





\ 8 adzx 
d =2.*” dz-Q2+8, _zdz. 
in ss 8 V2 - 
and by integration 
x | nm 2 + Q+54/ 2 2 
y ISk ms a? — x? + const. ; 
o=2 M 84 + const. ; 
whence finally . Q . 
=. 4 Qt n- Va 
Y~o8 k” 8 Var — a 


The curve has in general two vertex, O and II, and between 
these a turning point I, and the construction is much facilitated 


by ascertaining these points. The value of od hecomes equal 0 














for « = 0 as well as for 737 __-;2 = A ais ; the last value may 
ib 
~ Q+s 
a n° 
Va? — x*, and a is then the angle of elongation for the vertex‘II. 
We get for the turning point 


also be expressed by cos. a, = because A cos. a, = 


oy OF Gee... 2 . 
dx Sk S °V(at— ap 
or ee 
VAi-¢ = (fk, Q+8. 
nt _ 


and again after the substitution of Va? — z? for a cos. « 
_3 k Q+8 
conan * ag 
The arrangement shown in the figures to one-ninth of the natural 
size has been applied to a steam engine of 16-horses power at the 
ironworks Lauchhammer, in Silesia. This expansion governor may 
also be used for engines with forward and backward motion, as, 
for example, for winding engines. 





HADDON’S IMPROVEMENTS IN SIGHTING 
SHIPS’ GUNS. 


Mr. J. L. Happon, Chief Government Engineer, Syria, has 
recently effected improvements in sighting ships’ guns, which are 
worth notice. We give the description in Mr. Haddon’s own words: 
—To describe this invention so that all may prove to themselves 
the justice and truth of the following remarks, I have thought it 
well first to state the principles and facts on which I have acted, 
and then afterwards to give one of many hanical methods of 
using the same. 
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(1) The well-known principles of the camera obscura; (2) That 
rays of light falling on a mirror are always reflected again at the 
same angle at which they impinge ; (3) That things which are at 
right angles to the same thing are at right angles to one another ; 
(4) That in erp nage | to fire from a moving object it is absolutely 
necessary that there should be some accord between the steersman 
and the gunner, it being quite evident,that’when the gunner’s aim 
is perfected, the steersman can, by a few accidental turns of the 
wheel, completely derange the same, and in cases where it is 
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necessary to manceuvre the ship to any considerable extent, it will 
be easily seen that the most experienced gunners have but little 
chance of firing accurately, or, what is indeed the case, the guns 
have to cease firing altogether ; (5) That it is very necessary, to 
insure success in ship firing, to know when the ship is horizontal 
in cross section, and to fire either at that point or at any other 
fixed and known point in the rising and falling of the ship's side, 
so that a proper and certain allowance may be made for elevation. 
(6) That at sea the firer and the object to be hit are always very 
near'y in the same horizontal plane ; (7) That it would be desirable 
to change the — of a gun’s recoil, as by so doing its intensity 
ed. 


is much diminis 
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It must be clearly understood that to make this description less 
complicated, I have not laboured to give a perfectly practical 
illustration of my invention ; my object has been more to explain 
its principles. 

invention consists in the use of a description of camera 
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TURNING IRREGULAR BODIES. 
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obscura fixed in rear of the vessel, the lenses of which are so 
placed as to give a view of about 60 deg. each, to port, starboard, 
or stern, and by means of reflectors in the case of the port and 
starboard cameras to cause the several reflected images all to come 
into the same plane. Fig. 1 shows interior view of three ground 
glass plates of the triple camera, the starboard one only being 
shown in use. Fig. 2 shows plan of same. By tracing a hair line 
rfectly vertical and ccoialle in the centre of the ground glass, | 
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driven from overhead by means of a cord or gut, which is kept 
strained in every position of the slide by means of the lever G. 


The shaft F, and the leading screw E, are driven from the lathe 


head by suitable change wheels which of course vary according to 
the relative speeds required, but generally the shaft F at the back 


of the lathe bed runs at the same speed as the lathe spindle. The 


means of the screw H, either by a handle in front or 


it is quite clear that whenever an object is at any time reflected on | automatically by means of a worm-wheel I, driven by a worm on 


the g and cut by the said hair line, it must always bear the 
same relative position to the ship’s axis, and consequently if the 
axis of the guns bear the same relative position to the axis of the 
ship as the hair line on the ground al 

evident that the camera and guns must be sighting precisely in the 
same direction (vide Fig. 4). 

I also trace a horizontal hair line on the ground glass in such a 
position that whenever the hair line cuts the horizon the ship’s 
cross section shall be horizontal (nearly). By tracing the said hair 
lines on movable slips of glass, and moving the one either right or 
left and the other up and down, any amount of angle in the one 
case and elevation in the other can be accurately obtained. The 
focussing can, by a graduated scale, be made use of to give the 


range. 
Fig. 2 shows diagram plan of lower deck with the steersman’s 


the shaft F, the motion of the worm I being communicated at 


| will to the screw through a sliding-clutch. The surfacing-screw H 


is continued past the worm-wheel and clutch, and at its end is 


ass does, it must be quite | fitted with a bearing and adjusting nuts, to run in a crosshead K, 


which crosshead slides on guides L, one each side of the screw. 
The shaft F carries a small wrought-iron mitre wheel which 
rotates with the shaft, but, by sliding along it, is enabled to follow 
the saddle anywhere along the bed. This mitre wheel gears with 
a similar wheel below it, attached to a short stud or shaft, having 
its bearings in a casting fastened to the slide-rest saddle. At the 
lower end of the vertical shaft is a spur-wheel, one of a series of 
changes any of which may be used to obtain the required speed. 
There is also another longer vertical spindle placed at the back of 
the saddle, and which rotates in a long boss forming part of the 
same frame. At its lower end this spindle is also fitted to receive 


face turned towards the oom glass; provided the steersman | a change wheel, driven either directly from a wheel on the other 
Ww! 


keeps the object to be hit 
all the guns in the ship must likewise also be bearing. When the 
captain orders a change of so many degrees of bearing, the order 
must equally apply to both steersmen and gunners, 

Fig. 3 shows plan at sea. When the ship a is at right angles to 
the ship b, as ascertained by the camera, the guns in a, if set at 
right angles tothe ship’s axis, must also be bearing on some part 
of b. 


Fig. 4 shows diagram plan of a ship’s deck (with the axis of the 
guns and ship), each gun being mounted on a turntable of the form 
of about one-eighth of a circle. On recoiling the turntable turns 


on its centre and brings the axis of the gun parallel to the —_ | shaper plates or cam plates to the disc. 
or | carries a suitable rubber O, placed just below the 


axis, and in a position very feasible for loadi A camera 
elevation only may be placed at the side of each gun, and ma 

consist of a strip of ground glass, say 2in. wide and lft. high, wit: 

a horizontal line only enneed upon it. It is possible, however, to 
have a series of electric wires culminating in one or two points, 
say one for each broadside, so that the officer in cmnanll (who 
works by the camera obscura) can fire any gun or guns he pleases, 
precisely when the ship is horizontal, the steersman’s duty being 
simply connned (under supervision) to keeping the ship and guns 


I think for working cupolas it would be a very desirable adjunct, 
as the weak point of the cupola is, without doubt, the danger that 
the revolving apparatus may jam, in which case the only resource 
would be to turn the ship instead of the gun. Especially now that 
even the largest ships carry but few guns, and are mostly steam- 
ships very easily steered, I think the plan of fixing the guns and 
manceuvring the ships must be adopted; for what really can be 
more ae than attempting to fire when the aim is not only very 
difficult to get, but may at any time be unexpectedly changed by 
a slight turn of the wheel. 

For floating batteries of a circular form this system would be 
invaluable, the whole battery could revolve on its centre, and each 

ial gun be fired either by the camera or by magnetic bearing. 
For ships which have no lower deck, a wheel-house, tolerably dar’ 
inside, would have to be constructed, or a modification of the 
camera lucida adopted. 

The great cost of the projectiles of the present day, and the 
terrible damage they will do if they only strike where they ought, 
is sufficient reason for designing a method of sighting, very simple 
but so fine that at 1000 yards there would be really a fair chance 
of sending shell after shell through the enemy’s port-holes. 
For marine surveying its advantages can be seen at a glance, 
and therefore need no explanation. 





NORTHCOTTS MECHANISM FOR TURNING 
IRREGULAR FORMS. 

We illustrate above an ingenious slide-rest designed by Mr. W. 
H. Northcott for turning articles of i sections. This 
system differs from the Blanchard and other lathes, because 
it is applicable to ordinary slide and screw-outting purposes as 


or disc, to which is fastened another disc or receiving 
The fastening is made with two small bolts with T he 
into a circular undercut groove in the to 
through the co 
the other has a pointer attached to it, so that the top plate may be 
moved round any distance and fastened by tightening the small 


ays bearing on the vertical hair lines, — or through double or single intermediate carriers by the 
8 


ort radial arm M. The top of the long spindle has a ~ collar 
late N. 
is fitted 
plate, and aks 

liar below. The edge of one plate is graduated, an 


The top surface of the upper plate has a number of 

to receive screws, and also a larger 
oles serve for fastening the various 
The sliding crosshead R 
ring of the 
surfacing screw, and the shape of this rubber depends upon the 
shape of the copy-plate, being sometimes a flat bar, at others a 
roller, and sometimes an angular point. The surface screw H 
has its usual bearings in the metal of the rest-saddle, but the 
collars to the front bearing are formed by four nuts which allow of 
any end play being taken up. The inside pair of nuts, however, 
must be screwed back when the irregular mechanism is in use, as 
the screw has to slide endways in its bearings. On the lathe bein 
started, the bevel-wheel on the shaft F drives the first verti 
spindle, and this motion is communicated by the change-wheels 
to the copy-plate attached to the top of the long spindle. The 
shaper-plate in rotating being pressed against by the rubber O, 
causes the crosshead K and screw H to reciprocate or slide end- 
ways, and the reciprocating motion of the screw is of course 
partaken of by the surfacing slide and cutting tools carried by the 
slide, The velocity of this reciprocating movement will vary 
according to the shape of the copy-plate, and its shape will there- 
fore govern the shape of the work produced. The rubber is kept in 
contact with the copy by a weight attached by a cord to the sur- 
facing slide, passing over a small pulley in front. With 
the tools point-level with the centre, with an eccentric circle 
for the copy-plate, and with equal rotations of copy and 
work, when the tool’s point describes a figure much smaller 
than the a the shape produced is cardoid, or heart- 
like, and this shape b more decided, and finally becomes 
looped as the tool gets near the centre. When the figure 
is of the same size as the copy-plate—its shape is also the same 
namely, an eccentric. When fhe figure is made much larger than 
the copy-plate its shape is still somewhat the same as the copy, 
but its eccentricity is not inc 

It will be understood that when articles of irregular transverse 
section only have to be turned, the work and copy-plate generally 
make equal rotations; when the position of the shape has to vary 
there must be some slight difference between their speed. But by 
giving the copy a very slow motion compared with the work, 
instead of the article being turned of irregular transverse section, it 
is turned circular, but of irregular longitudinal section. For ex- 
ample, by having a shaper-plate formed of a portion of a true spiral, 
tapering shafts can be produced. If the spiral copy have arise of 
din. the large end of the shaft will be jin. rin diameter than 
the small end, and the length of the taper will be equal to the dis- 


nuts below. 
holes in it which are tap 
hole in the centre. These 





weli as to turning irregular forms. tance travelled by the tool whilst the rubber has traversed the edge 

A is the centre line of lathe spindle; B is the lathe bed, which | of the copy plate. 
carries a of ordinary headstocks, C is the saddle of the slide- | The drawing rollers of atoning matinee, handles for starting 
rest, is caused to travel along the lathe-bed in the usual | levers, bolts with countersunk heads, and many other articles 
frequently required in large numbers, can also be produced from 


oy tee ay Rt a 
‘or an ing any con’ ent form 
of tool-holder and slide; an o short slide = Willis’s holder 
is shown in place and carrying a t fly-cutter. This cutter is 





suitably formed copy-pla' whilst for cabinet-making and for 
ornamental turning the applications of the mechanism are almost 


| 


| 














LETTERS TO THE EDITOR. 
hod ourseives ~csronsible for the opinions of our 
Correspondents. ) 


PATENT LAW, 


Srr,—I have received to-day in the columns of the Mechanics 
Magazine your ‘‘critical review” of “‘the Abolition of Patents 
for Invention.” In it you say— 

“*The hon. member must needs insult our gracious Sovereign, 
by writing her down as of the neuter gender. ‘The Sovereign 
voluntarily puts itself,’ writes Mr. Macfie at p. 74.” 

The passage which you have so greatly mis-read is as follows :- 

“The purchase is a compulsory one, with this uliarity, 
that whereas the inventor may or may not offer to sell—for he is 
left at perfect liberty, as ina free country he ought to be, whether 
to patent and reveal (sell) or not—yet if he do offer, it is the 
State, the maker of the law, which, through the Sovereign, vo/un- 
tarily puts itself under compulsion to accept the offer.” 

Even if I had blundered in the way too hastily supposed, the 
exposure could only be a very poor subject for argument. Believ- 
ing that you desire the truth—to whichever side that appertains— 
to prevail, I answer the question contained in the following pass- 
age :— 

ee Mr. Macfie tells us that invention is only made property by 
the operation of the law—the same he affirms of copyright. Will 
he have the goodness to explain in what other way—through 
what different operation—land is made property?” 

According to my view, land was originally made property by 
occupation and possession before the enactment of any human 
law. The principle “‘ Thou shalt not steal” has universally found 
a response in the human conscience, which forbids the appropria- 
tion, without consent of the rightful possessor, of things material, 
but not so of knowledge and things immaterial. The objects for 
which the statement is made, that property in inventions and in 
literature is a creation of statute law, are obvious enough. Thedis- 
tinction between the two kinds of property in respect to origin or 
recognition suggests (1) That they are different in nature, the one 
kind being in order to individual and public utility necessarily 
exclusive, the other being capable, consistently with such utility, 
of being held and enjoyed in common ; and (2) that the kind of 
property which is created by statute law, and is not, like the other, 
coeval with the original rd | native apprehension and admission of 
the moral sense of mankind, but, on the contrary, has arisen only 
in modern times, and rests on the ground of mere expediency, 
may be righteously instituted, continued, limited, or withdrawn 
(consistently with the faith of engagements actually made), just as 
the State finds or judges to be most conducive to the interests of 
the community at any particular period of history. We contend 
that in the present state of the world it is expedient to withdraw 
it by abrogating the law in virtue of which such properties are 
daily created. R. A. MACPIE. 

Ashfield Hall, Neston, August 30th, 1869. 





CHANNEL TUNNEL, 
Sm, —May I ask you to give publicity to the following statement 
In the year 1862, I conceived the idea of constructing tunnels 
under water, in a manner almost identical with that described by 


surfacing slide carrying D is caused to move across the saddle by Mr. Bateman in his paper recently before the British Association, 


and reprinted in your journal last week. At various times during 
the past seven years I have proposed this mode of working, with 
such modifications as were suited to the circumstances of each case. 

I am very far from wishing to detract from the merit due to 
Messrs. Bateman and Révy for their very ingenious and well-con- 
sidered project. My sole object in writing this letter is to avoid 
being hereafter accused of plagiarism in case I should succeed in 
carrying this process into practice. 

Most of my acquaintances will be able to corroborate this state- 
ment, and I may mention the following well-known gentlemen as 
being able, and I feel sure willing, to support my assertion—Messrs. 
James Brunlees, M.I.C.E., J. A. Longridge, M.IL.C.E., T. R. 
Crampton, M.I.C.E., F. Maxwell Lyte, F.C.S., William Eckersley, 
M.1.C.E., James Mathias, M.I.C.E., John Henderson, M.1.C.E. 

VALENTINE G, BELL. 

5, Victoria-street, S.W, August 31st, 1869. 





PROTECTING SHIPS’ HULLS. 

Srr,—In reply to your correspondent, Mr, Lloyd Wise, I beg to 
say that I was quite aware that zinc itself for sheathing was no 
novelty, neither does my proposition involve any particular way of 
fastening, although I must think that simply riveting to the iron 
must be less “‘ expensive ” than first sheathing an iron ship with 
wood (“‘ teak”) and then sheathing that again with zinc; neither 
could the disastrous result of the “‘ premature bodily departure of 
the sheathing from the hull of the vessel” take place, as your cor- 
respondent fears, for the heads of the rivets inserted in the iron 
could not be attacked until the whole of the sheathing was dis- 
solved away. 

The gist of my plan is amalgamating or “‘mercurialising” the 
surface of the zinc exposed to the water, by which, I submit, the 
action of zinc will be very materially improved, it will last very 
much longer, be more efficacious as an anti-fouler, and always 
preserve a clean metallic surface. G. FULLER Guy. 

The Glen, Bury St. Edmunds, Augus* 30th, 1869. 





CAPTURING WHALES BY ELECTRICITY. 

Srr,—In your impression of the 17th July Mr. Rogers has 
addressed a reply to my letter of the 25th June, and as he is still in 
doubt as to the practical character of the rocket gun principle as 
applied to whaling, I herewith enclose a drawing and specification 
of the gun, which I hope will explain itself without many words 
from me. I have, in my previous letter, given the practical re- 
sults attained by the use of this weapon on board two of our own 
ships, showing that in the course of two months during the 
summer of 1866 forty-six whales were captured, and, during a 
like period in 1867, forty were taken by the same means. Practice 
is always preferable to theory, and until Mr. Rogers can show 
some practical evidence of the superiority of his invention he 
odd wah be too confident in predicting its success, and in con- 
demning the only successful weapon now in use. I could mention 
from my own experience many plausible theories in connection 
with aeline which have proved utterly abortive when brought 
to the test, and which have only entailed loss and inconvenience 
on those who have been sanguine enough to see in them all the 
merits which the imagination of the inventor portrayed. Many 
years of labour and experiment have been expended on the rocket 
gun by the inventor, at great cost, and in connection with several 
whaling expeditions from New Bedford, U.S., before its present 
efficiency had been attained—by a man, moreover, who for many 
years was the most experienced and successful whaling captain 
sailing from America. Experiments on a small scale and an 
ordinary fish, such as eels, &c., are worth nothing, and will never 
gain the confidence of whalemen until they have seen it ge | 
tested in some more practical manner. However readily 
whalemen would welcome any new invention by which greater 
success and less liability to danger would be combined, still the 
interests at stake are too great in fitting out an expedition to trust 
—— to chance, and I would therefore advise Mr. rs to 
submit his patent to some of the whaling companies, and ask them 
to give it a fairtrial on one of their boats, and should the result 
justify his predictions it would not then be difficult to ensure its 
more Bed. use. Seeing is believing, especially with a sailor, and 
no amount of argument will induce him to give up his old method 
until you can convince him by actual proof of the apenly of 
that which you propose to substitute. The crew of a whaler have 
also more in their power than even the owners. The crew are all 
engaged on a “lay”—that is, a share on the oil and bone actually 
secured, and it is very difficult to induce these men to risk their 
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season’s wages on any new method, however willing the owners 
might be to accept the risk. During our first season’s operations, 


is fired and the whale is killed almost instantaneously. In this 
| class of whaling the 3in. rope would not be required, but only one 


so strong was the a yom against anything new, that neither | of sufficient thickness to retain some hold on the whale in the 


officers nor men would engage on a “‘lay.” After the first season 

they preferred the “lay” to wages, and were paid accordingly. | 
This is one of the difficulties to be overcome, and it will be readily | 
seen that an expedition fitted out with a new apparatus which did 
not realise expectations would involve its owners in serious loss, 
as their season’s fishing might be ruined thereby, while they would 
have all the wages and expenses to pay. For my own part, I can- 
not see that Mr. Rogers has given any satisfactory proof of the | 
pony ey of his apparatus to the class of whaling in which our 

ships have been engaged. These whales, as I stated in a former 

letter, have never previously been captured either by Scotch or | 
American whalemen, and there is no apparatus yet known by | 
which they can be captured, except our own. They are the 
largest species of whales in the ocean, but, from their fleetness and 
other peculiarities, unless killed instantaneously their capture is 
an impossibility. They also sink when killed, and have to be 
raised by means of the 3in. rope attached to the rocket har- 
poon. The ordinary class of whales float when dead. Bearing 
these facts in mind, we shall suppose Mr. Roger’s electrical appa- 
ratus is used, contact takes place, the whale is paralysed, and, to 
use Mr. Rogers’ own words, ‘“‘rendered incapable of any move- 
ment whatever, so that its escape may be prevented by securing 
it to the boat while in this state of paralysis, when it may be 
easily dispatched, thus avoiding the serious labour and risk of 
hauling the whale up from seventy fathoms water (or from 
whatever depth the whale may sink, he should have added), as 
appears to be necessary in the scheme explained by Mr. Anderson.” 





event of the shot not proving immediately fatal. I cannot, of 
course, speak of the expense of Mr.“Rogers’ method, or of the 
facility of working it, as he gives little or no information by which 
I can form an opinion. ‘To be of any service, however, the 
simpler and less scientific the apparatus employed is the better. 
As to the expense of our process, each shot, including everything, 
costs about £3, which is not very heavy, when the value of a 
whale will average from £300 to £500. The gun is as easily 
handled as a rifle, and it is not difficult to take a correct aim at so 
large a body, when the distance is never more than from 70ft. to 
90ft. The gun, as I before explained, is poised on the shoulder— 
is of a long tabular shape, consisting of a cylindrical metal tube 
of, say, about 6ft. long and 3in. bore, the rear end of which is 
covered with a disc held in position by four parallel rods of, say, 
about 10in. in length, between which the back fire escapes 
laterally and equally in all directions, occasioning no recoil what- 
| ever to the party firing. It weighs about 301b., and is balanced 
with the greatest ease on the shoulder. As regards the laceration 
of flesh of which your correspondent writes, I may explain that 
the rocket carries the harpoon with sufficient force right into the 
| body of the whale, where the bomb explodes, causing death. The 
laceration of flesh is only in the Bhinedliate neighbourhood of the 
bomb, and about two feet apart is the barbed part of the harpoon. 
As soon as a strain is brought to bear on the harpoon the barbs fly 
out and retain a hold on the sound flesh through which the 
weapon has penetrated. Were the bomb explosive on contact, I 
could understand the fears entertained by your correspondent ; but 
this is not so, The composition 
employed in the manufacture of 
the rocket is of a peculiar kind, 





and has been exactly graduated, 
after many experiments, to the 
distance which it is required to 
carry. Theten-second fuzeignites 
the shell. At first the pro- 
pelling force was so great that 
the rocket harpoon went right 
through the whale, the bomb ex- 
ploding in the water on the other 

















side. The shell contains 1b. 
of powder, and the rocket 
2 1b. of the peculiar compositions 
referred to. One great recom- 
mendation to this weapon is that 
it has been used throughout 
without having caused accident 


t K’ of any kind. I suppose Mr. 














So much for theory, but I should like to have some proof for this, 


The whale is warm-blooded, and, if paralysed, would not the sus- | 


pension of animation, even for a time, cause it to sink like a stone, 


just as in the case of a human being suddenly attacked while in | 


the water by some malady, such as a fit, or anything else by which 
animation is temporarily suspended? Suppose, however, for 
argument’s sake, that the whale floats when in this paralysed 
state, according to Mr. Roger’s theory it must be secured to the 
ship and then dispatched. Why, life is not extinguished without 
a dying struggle, and one lash of its tail in its death agony would 
be sufficient to knock a ship's side in, and do some very serious 
damage by which the lives or limbs of the crew would 
endangered. Suppose, however, the whalemen in this boat dis- 
patched the whale before securing it to boat or ship, and the whale 
immediately sinks, what apparatus has Mr. Rogers at hand to 
raise it from the bottom? A sinking whale would draw down a 
boat if the rope could bear this strain, but this strain no rope can 
bear. As soon as the whale commences to descend the rope must 
be allowed to run clear at once, and to prevent accidents each boat 
is provided with 300 fathoms of Sin. rope. When the death 
struggle is over then the rope is gradually and carefully hauled 
in, and by means of blocks, compensators, and windlass, the work 
of raising the monster alongside the ship commences. Mr. Rogers 
must bear in mind that a whale averages from S8Uft. to 120ft. in 
length. From the foregoing remarks it would appear to me that 
Mr. Rogers’ apparatus is not applicable to this class of whaling ; 
but suppose it were applied to the ordinary species of whales, in 
what would its success be more apparent than by the rocket gun 
method? By the former contact takes place, the whale is 
paralysed, floats, and has then to be killed; by the latter a shot 























CABLE TOWING. 

Srr,—At the last meeting of the Institute of Mechanical Engi- 
neers at Newcastle considerable interest was excited by a 
dynamical question which was discussed in connection with Mr. 
Eyth’s paper on wire-rope navigation. Meetings of this description 
being naturally not the most favourable place for the discussi 
theoretical problems, the arguments brought forward on both sides 
did not lead to a final decision. Could you permit some space 
for the clearing up of the difficulty, as several of your readers 
would be greatly obliged if their doubts could finally be removed? 

Reducing the whole thing to its simplest theoretical form, the 
question is this :— 
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Rogers’ electrical apparatus 
could produce death instead of 
mere paralysation, with a battery 
sufficiently powerful, but I can 
also understand that this would 
be attended with considerable 

danger, On the other hand, by the use of the rocket gun method, 
so iuuch gas might be generated in the body of the whale by 
increasing the charge of powder as to prevent its sinking when 
killed ; but as this experiment might prove dangerous to the men, 
| we prefer what is comparatively sure and invariably safe, even 
| though it be attended with a little more inconvenience. The im- 
| portance of the subject must be my apology for trespassing so 
much on your space, but in these days, when so many thousands of 
pounds are invested in the whaling, it is right that mere theories 
should be put to the test of experience, and stand or fall on 
their own merits. 

Fig. 1 represents the gun ; Fig. 2, the gun and rocket harpoon ; 
and Fig. 3, the rocket harpoon. In Fig. 2, A is the pistol, which 
ignites the rocket; B is the protecting disc, through the opening 
in which, C, the marksman takes aim. ‘This jointed cover or flap 
C is folded down during the time of taking aim, but on firing, 
the action of the back tire of the rocket immediately closes it, 
thus protecting the eyes of the marksman ; D, the metal tube of 
the gun, through which, as in Fig. 1, marked E, will be seen a 
slot or opening underneath, for the linked hook F, attached to 
harpoon, to escape with the rope G ; H, the four parallel rods, of 
about in. in length ; I is the dise against which the back fire of 
the rocket acts, escaping through between the bars; J are 
rods attached to disc, to keep the harpoon in position. In Fig. 3, 
K is the shell, on the rear end of which is screwed L, the rocket ; 
M, the barbs on harpoon N; two are open, showing how they act 
when the strain is on, the others are closed as in O, their position 
on penetration; P, the link on harpoon, with rope attached. 
Q, weight of gun and harpoon, 30 1b.; charge in shell, 1 lb.; charge 
in rocket, 2 1b. ROBERT ANDERSON. 





mere lifting of the rope up to the drum cannot cause any loss of 
power, as it is exactly counterbalanced by its sinking back again to 
the same level behind the boat. Now, if we call the horizontal 
resistance of the boat Q, and the force communicated by the engine 
to the rope P, and if the way the boat makes in one minute is / ft., 
the power used up is = /Q; and, as at the same time / ft. of rope 
are wound over the drum, the power given out by the engine is 
=/P. Now, /Q must be=/P, and, consequently, Q, or the 
horizontal resistance of the boat, is = P, or the strain exerted by 
the engine iu the slanting direction of the rope. 

The other side—the power-losing party—has the disadvantage 
of amore complicated proof of its theory. First, some statical 
questions have to be disposed of in 
the following manner (see Fig. 2) : 
a his part of a wire-rope which at 
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a is held up by a force P, which, 
of course, has to act in the tan- 
gent to the cable, and at / rest on 
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A wire-rope A is laid down in the bed of the river, being fixed at 
its two extremities. On a boat is a clip drum Bb, turned by a steam 
engine, over which the wire-rope is placed. The pull thus exerted 
by the engine stretches the rope in front of the boat, lifting it up 
at a certain angle, and moves the boat along, the cable sinking 
down to the bed of the river again after having passed over the 





drum. Now, is any power for propelling the boat horizontally 
lost by the slanting direction in which the force of the engine acts 
on the rope, exclusive of the increased immersion, or is the whole 
power of the engine exerted horizontally whatever the angle of the 
rope may be? ‘Lhe argument in favour of no loss is this. The 





the horizontal bed of the river, the 
strain on the rope at that point 
can be represented by a horizontal 
force N. P and N are in equi- 
librium in consequence of a third 
element, the weight of the rope, 
which is a vertical power, repre- 
sented by a line intersecting the 
intersection of the two directions of P and N ate. The parallelo- 
gram representing these three forces is ed f, in which ef repre- 
sents N, ed P, and ey W, or the weight of the suspended rope ah. 
If the length of this rope is Lft. and p the weight of the cable per 
foot, Wis=p L. 

Now, to determine first the length of the suspended rope, or L. 
we have an infinitely small triangle, « b c, in which a c can be con- 
sidered to form an element of the length of the rope, and, at the 
same time, of the tangent, a e, whilst @ b isan infinitely small part 
of the vertical height a i; the one we call, therefore, d L, the 
other we may call d y. 

Referring to the parallelogram of forces above mentioned, we 
have 





ac:ab=ed:eg 
or, substituting their values — 
dL:dy=P:pL 


or 
dyP=pLdh 
dy=%.LdL 


or, by integration, if p is the total height, a i— 


xz, foP 
Sf ay=f' g. Lab 








Sepr. 3, 1869. 
h=4 rr 
or, at last— 
ie -)t e | 
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The weight of the length of rope lifted up, or p L, is conse- 


quently— 

W=Y8Pps ----.- 
And the strain N at the point where the rope is in an exactly 
horizontal direction, N being = Po P2 — (pL)2 is 

N= 


J” -2Pph-+-+ es. (3) 

Now, to come back to the practical question (see sketch 1). 

The back rope, M m, sinking down to the ground, will turn the 
clip drums with a force equal to its weight, or = p h pounds. If, 
therefore, the strain exerted by the engine power measured on the 
periphery of the drum is = M, the strain in the front rope at the 
point a is 

=M+ph. 

This is corresponding to the force P in the above formule 1, 2, 
and 3. We find, therefore, in our present case, the length of the 
lifted rope— 


L 


ov 2 = a+ pi) = V2 <M +208 
the weight W= 2p h(M + ph) 
and the horizontal force propelling the boat— 
N= v(M +ph)?—2(M x ph) ph 
=. phe 


V 


instead of M, as we should suppose, according to the first 
argument. 

Will any of your numerous and learned readers prove the 
correctness of either of the above proofs, by showing where the 
mistake in the opposing one is made? M. E. 





THE UTILISATION OF SEWAGE, 

Str,— I have to thank you for the insertion in last Saturday’s 
ENGINEER of the specification of my patent for treating sewage. 
You remark that you disapprove of a separate system of drains 
for sewage matter. I suppose by this you mean that you do not 
think it advisable to make a separation, by means of a double 
system of sewers, between the valuable and the worthless consti- 
tuents of the sewage, but prefer that all should be mingled to- 
gether as they are generally at present—refuse from chemical 
works, kitchen slops, excreta, Xc., and in this state utilised either 
by irrigation, or perhaps by some chemical process for extracting 
the manuring elements and purifying the water. Now as I have 
of late bestowed a great deal of time and attention to this subject, 
and have been making a great many experiments on sewage matter, 
you will perhaps permit me to lay before you a few facts which 
will tend, I think, to make you re-consider your opinion. 

In the first place, then, it will be admitted by every one who 
understands the matter that what constitutes the principal offen- 
sive and polluting element in sewage is also its chief dane of 
value, viz., the nitrogen with which it is charged, or rather nitrogen 
in its putrid state—ammonia. There are, no doubt, in the sewage 
of a great city like Glasgow a great many other polluting sub- 
stances passing into it from public works, but the nuisance which 
they create, and the power of pollution which they develope, is a 
mere fraction of that caused by the ordinary excreta from water- 
closets, &c. The river Clyde at this season of the year emits a 
stench almost unbearable, but I do not hesitate to say that if, by 
some magical process, the ammonia with which it is being constantly 
impregnated could be abstracted from it, the stench would cease, 
or at least be reduced to something quite trifling. Again, on the 
other hand, it is equally true that there is none of all the ingredients 
with which, at least, the Glasgow sewage is charged (one only ex- 
cepted, which I shall afterwards mention) which it would be 
worth while the attempt to recover, except the ammonia. Many 
attempts have been made to convert liquid sewage into a dry 
manure, but commercially they have been failures, simply because 
they only succeeded in securing its comparatively worthless cun- 
stituents, while the really valuable substance in it —the ammonia— 
was lost, or rather left in the sewage, keeping it as much as ever 
a source of pollution when it entered the river. At first sight one 
would be inclined to say that irrigation would be the most effectual 
means of exhausting the fertilising elements of sewage and render- 
ing it innocuous. But in almost all cases there are practical 
difficulties in the way of utilising sewage in this manner, which 
makes it very desirable to seek for other methods more effectual 
and more satisfactory. A great expense must be incurred at first 
in the way of procuring land, and in constructing the requisite 
engineering works and machinery to conduct the sewage to the 
land. Then there is a constant expense incurred in the way of 
pumping, irrigating, &c. Then there is the difficulty—and it is an 
insurmountable one—of so arranging that at all times, summer and 
winter, day and night, provision shall be made for thoroughly utilising 
and purifying the sewage. Any little consideration and examina- 
tion of what has been already done in the way of sewage irrigation 
shows that in no case is it possible that either one or other of these 
conditions can be fulfilled. I come to this conclusion by simply 
inquiring what is the analysis of the sewage and what the amount 
per acre applied, and then what are the results? Wonderful 
statements have been made of late as to the number of tons of 
grass raised upon sewaged ground, but when the thing is strictly 
inquired into the question comes to be, where has all the manuring 
power applied gone to, for the amount of grass, great as it is, does 
not represent, at most, perhaps a fourth, fifth, or tenth part of it. 
In anexperiment I lately made for the Police Board here I reduced 
about 400 gals. of urine from the public urinals to a dry manure. 
In this dry state about three-fifths of its was sulphate of ammonia, 
the rest consisting of phosphate of lime, chloride of sodium, &c. 
I sowed this on a piece of ground. This piece of ground had been 
several times allowed to grow up and be cut as meadow hay, and 
I know quite well the quantity it would yield if let alone. By the 
help of 2 cwt. of manure, made from the 400 gals. of urine, it 
yielded about 100 stone, or one ton of dry hay extra, which ton of 
hay I set down as the product from the 400 gals. of urine so utilised. 
Now contrast this with the accounts we have of sewage irrigation. 
In the third report of the sewage commissioners there was a very 
elaborate statement given as to the application of sewage, and the 
results obtained at Croydon. To the tables there given I may 
refer you. The general results are as follows:—The sewage 
chemically analysed contained about seven grains of ammonia per 
gallon. 1000 tons of sewage contained, therefore, about 
224 lb. of ammonia, equal to about 8 ewt. of sulphate of ammonia. 
It was found that by the application of 1000 tons of sewage an 
increase in the crop of hay was obtained of 16 ewt., that is to say, 
to obtain this 16 cwt. of hay 2 cwt. of ammonia, equal to 8 cwt. 
sulphate, was applied, whereas, in the experiment I made, 1} ewt. 
of sulphate produced 20 ewt. of hay. And the results were still 
more unfavourable when a greater quantity of sewage per acre was 
applied. When 3000 tons per acre were applied the increase was 
16 cwt.; when 6000 tons, 11 cwt.; when 9000 tons, only 9 cwt. per 
1000 tons. And, moreover, it is to be remembered that the case of 
Croydon, as here stated, is one of the most favourable that can be 
conceived. The ground sewaged is debited, so to speak, with no 
more than the sewage actually applied to it. In any scheme of 
irrigation actually carried out, however, it is the sewage available, 
and not that merely made use of, which must be counted on, 
because if irrigation cannot be carried on without utilising all the 
sewage, that which is lost must be counted against it. The Edin- 
burgh meadows so often spoken of supply an illustration of what 
I mean here. In the report to which t have already referred the 
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quantity of | sewage nin. per acre in the case of each meadow 
is given, and it appears that about 20,000 tons per acre annually is 


about the smallest amount in any case. This amount is not applied, 
“but it is there, and when not run on tothe meadow must of course 
be wasted. Now taking the Edinburgh sewage as of the same 
strength as that of Croydon, which there can be no doubt it is, 





what an enormous expenditure of manuring power is made in order 


to produce the grass grown in them! In 20,000 tons of sewage of 
the strength of seven grains of ammonia per gallon there w ould be 
two tons of ammonia, worth, at present rates, £140, Thisise xpended 
in producing £30 worth of grass, If this quantity of ammonia were 
extracted from the sewage, "and sown in the proper way and at the 
proper time, it would manure 80 acres of ground in such a way as 
to produce not less than £300 worth of hay. 

Of course the question comes up now, what is the reason that 
ammonia produces results so much inferior when applied diluted 
in sewage than when applied in the form of a salt? Many reasons 
may be assigned. One obvious one is that ammonia is a gas ex 
ceedingly volatile, and therefore when not fixed by an acid its 
tendency is to fly off into the atmosphere and be lost. This ten- 
dency is greatly increased whem, as in the case of sewage irrigation, 
it is spread in thin layers, exposing the greatest possible surface to 
the air. If any one spreads a thin layer of ammonia liquor over a 
deal table he will find in the course of twenty-four hours very little 
left but water, so there can be no doubt that putrid sewage, which 
may be said to be a solution of ammonia, when spread out on the 
surface of a field gives up a great portion of its ammonia to the 
atmosphere. 

Again, where the sewage is very weak, and great quantities are 
applied, the soil soaked to such an extent will not have power to 
absorb the same quantity of ammonia contained in the large quantity 
of water. 

There may be other reasons why the process of manuring with 
sewage is so wasteful a one, comparing the manure ap plied with 
the fertilisi ng result obtained. Meanwhile, the f: uct i is undoubted 
that no process of irrigation has yet succeede od in of 1ing much 




















more than a fifth part “of the manuring pow mtained in the 
liquid, and there is just ground to infer that if the ammonia has 





it has remained in the 
hes passed into the atmosphere 


not been absorbed to fertilise the 
water a source of pollution, or it 
to poison the air. 

When we consider carefully the di ifferc nt drawbacks to the 
ion of sewage by irrigation—first, thet it entails an enormous 
y at the outset, and aconstant e xpense afterwards; then that 
it is a most imperfect and most unsatisfactory way of obtaini 
the fertilising elements which it contains, it is plain that if a plan 
could be devised of abstracting these valuable manuring substances 
from it in a portable and concentrated form such a plan would be 
infinitely preferable. All the sewage could be then purified and 
utilised, and the manure obtained could be carried wherever it was 

required, and stored up for future use at seasons when it was not 
needed. The great question therefore is, can such a plan be de- 
vised and put in operation? My process is an attempt in this 
direction, but as I have trespassed so long on your patience, I shall 
reserve till another letter a statement of the reasons which —— 
me to prefer it to any other scheme yet proposed, I shall ¢ 
same time give an account of some experiments on sewage ie 
taken from the sewers and from the public urinals of the city. I 
write you this letter for yourself, but you are quite at liberty to 
publish it if you choose. 
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Ruby-street, Dalmarnock-road, Glasgow, Lovis CHAPMAN. 
August 27, 1869, 
PRES SIDENT Ss ‘ADDR ESS. 
CHEMICAL SECcTI IN, BRITISH ASSOCIATION. 


Dr. Debus, the President of the Chemical Section opened the 
proceedings with the following address :— 

I believe it has been the custom with many of my predecessors 
in this office to place before the members of the British Assoc 








a report of the progress of chemistry during the ye 

their election. In attempting to follow their exa 

found that it would be impossible for me, without : 

great a demand upon your time, to give even a bare outline of the 


more important chemical work done duri: 
the report of whose yearly advances fills ; 


A stience 
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pages cannot by any powers of mine have micled 
in an address of half an hour’s duration. " open to 
me under such circumstances is to direct | m to t! 

ideas which at present guide chemists in their rese: , to pl: we 
in a clear light the objects they are striving to L and to 





indicate the direction of scientific thought of ourtime. To do this 

is by no means an easy task ; for the more manifold and diver ified 

the objects of a science become, the more numerous and ext 
? 








its relations with other branches of knowl , the more difficult 
it becomes to draw a picture of its actual condition. 
It is always an excellent recommendation of a theory 





thesis when amongst the cultivators of the 
tains very little difference of opinion exists as 
bility and scientific value. This is ina high degree t] 

regard to the atomic theory. The vast majority of ¢ c 
believe, accept this theory as the most suitable expo the 
fundamental truths of their science ; and certainly if the quality 
of the tree may be judged by its fruit there is no other view which 
furnishes a clearer image to our minds of the chemical constitution 
of bodies, and at the same time conducts to the discovery of so 
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regar 
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many important facts and relations. On Dalton’s profoun { hypo- | 


thesis all bedies are supposed to be composed of atoms of infinitely 
small dimensions. But these atoms are supposed not to be single ; 
two oer more of them are held together by certain forces, and thus 
constitute what is called a molecule. One atom of carbon, one 
atom of calcium, and three atems of oxygen, joined together by 
the force called chemical affinity, constitute a molecule of -car- 
bonate of lime. Vast numbers of such molecules bound to each 
other by the force of cohesion form a visible piece of chalk. Ifa 
chemist wishes to examine a body, his first endeavour is to ascertain 
of what sort of atoms the body is formed. This is a mere matter 
of experiment. He next determines how many of such atoms are 
contained in each molecule of the body, and finally he ascertains 
how these atoms are arranged, or, more correctly, combined within 
the molecule ; for it is quite clear that a substance like saltpetre, 
which contains one atom of nitrogen, one of potasssium, and three 


of oxygen, may have these atoms arranged in very different 
manners and still have the same composition. We might 


assume the potassium and nitrogen in more intimate union, 
nearer to each other than they are to oxygen, or we might con- 
sider nitrogen and oxygen more closely pac ked together, and, so 
to speak, attached asa whole to the potassium ; in both cases, 
saltpetre would have in each molecule the same number of atoms, 
and the weight of the molecule would be the same. The three 
determinations just mentioned are of fundamental importance to 
the chemist ; not that such inquiries are the only ones which 
interest him, "for we shallin the se: juel notice others of almost 
equal importance. 

Nor must it be supposed that questions of this nature are of 
quite a modern date; for Leucippus, 500 B.c., appears to have 
sought to explain the nature of things by the assumption that they 
are formed by the union of small particles, which latter received 
the name of atoms from Epicurus. It is true the notion of atoms 
as conceived by the Grecian philosophers is not quite the same as 
ours, but their speculations contain our notions pretty much in the 
same way as the acorn contains the oak tree. 

The determination of the quality of the atoms in a molecule, or 
the : nalysis of the latter, has not undergone many changes during 
the last few years, and the same be said about the finding of the 
relative weight of a molecule, or the determination of the number 
of atoms which are contained in it. With regard to the latter 
point, however, it my be mentioned that Avogadro’s hypothesis, 
according to which equal volumes of gaseous substances, measured 
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at the same temperature and pressure, contain the s number 
of molecu guides us chiefly in assigning to each molecule its 
relative weig sht and its number of atoms ; this hy pothesis has won 





more and more the contidence of chemists, and it is now admitted 
to hold good in nearly all well-examined cases. 

Our views relative to the combinations of atoms in molecules, 
and our methods of ascertaining this arrangement, have, however, 
undergone great alterations and received great a iditions during 

the tast ten or fifteen years. To a cons ides ration of the I 

I will now, for a short time, invite your attention. 
modern views, however, originated in agreat measure in th¢ 
of organic bodies, and since the majority of chemists now d 
their time and labour thereto, I shall confine my 
cipally to the organic branch of the subject. 

Eig hteen years ago Professor Williamson read bef 
members of this Associ iation a remarkable paper which cont 
the germ of our modern chemical views, and was the caus¢ 
ny important discoveries. He proposed to regard thr 
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classes of bodies, acids, bases, and salts, from the same point of 
view, and to compare their chemical properties with those of one 
single elected substance. For this term of com parison he chos¢ 
water. ow water isc mposed of three atoms, two of hydrogen 
and one of oxygen. Williamson showed that all oxygen acids, all 
oxygen bases, and the salts resulting —_ a combination of the 
two, can, like water, be considered to be composed of three parts 
or radicals, two of the radicals playing the part of the hydrogen 


n, 





atoms of water, and the third that of the atom of oxyge1 


Hi K} NO) NO} 
( 
Hs° Hs? mS” K 5? 
Water. Potassic hydrate. Hydric nitrite. Potassic nit 





Potassic hydrate is water which has one of its atoms of hydrogen 










replaced by an atom of po sium, hydric nitrite is water v wi ich 
has one atom of hydroge nr oxide, i pot sit 
nitrite is water with one of its hy ms rep] l by nitri 

oxide and other by pots peculation, as evel 

chemist knows wel } i by experiments; it embraces 
three large cl: ses of bodi s which till then had been considered a 
distinct. Mr.Gerhardt, in 1853, extended Will! 1 








distinguishing two other types of molecular structure, 
oo ly by hydrogen and om “ges 1, and succes 











the radical theory, in arranging the majority of t \ 
eubstar under one or the other of the thre 
mentioned. 
‘Like every theory which is in] 4 
»ve considerations led sults of J 



























































it 80 n became Y pla 
i th lf we 
t lric acid 
NO) , 
H CO;-O 
Hydric nitrite. acid, 
we perceive at once the atomic group pl one atom 
of hy gen in one olecule of w 1 carb c oxi 
CO, two atoms hydrogen in one molec of v . Nit 
oxide (NO) is therefore said to be ¢ juivalent to o ito ‘ 
hydrogen, and oxide (CO) equivak to two 
hydrogen. cal of phosphoric iP | is fo t 
to be equival three atoms of hy | P 
: : 1: 
if ‘> 
cH 
if ti, 
yy 
vic | 
lene, C H, 
? hy en 
mola the resid . ivl, « n combu 
h an atom of hydr na rigin 
Bi yl, inste: lof « ymik with ana i 
can ul \ 1 atom of cl ilorine, or an a 1 of | in I 
to say, the piac f th 1 of hydrogen can be ta 
of chlorine or bromine lethyl being thus equivaler ym 
of hydrogen is said to b If from : h 
gas two atoms of hy lr the resi ed 
methylene, can again unite with two atoms of hyd ad 
of hydroge *¢n two atoms of chlorine or broi 1 ”m- 
pounds C H,, CH Cl,, CH,, B R,, res ly. Methylene, 
the fore, be ing equiv ent to t ») ATO! en is termed 
dival = The “radical C H, left after raction of three 
atoms of hydrogen from marsh gas, is al | i 








atoms of molecule of mar gas, or to con 
three atoms ine, and form chloroform, C H 
residue, C H, is 1 thus trivalent, or equivalent to three 
hydrogen. In the same manner carbon is found to be 
or equivalent to f “ atoms of hydrogen. But 

[C H], methylene, H,, methyl, C H,, not only cor 


to their 
se, but also: s , and thus produce tl 
lence, but also amongst ther nselves, an us produce t 


hydrogen, chlorine, or other elements according equiva- 
the So-calle d 
} ae tha? 


hydrocarbons, native as well as artificial. 
methy] and produces dimethyl, or better known as « thy] lic h 














C H,+C H, = C, H,; met ene combines with met! n 
forms ethylene, )H, ,+C H,=0, H, Methylene is divalent an 
methyl monovalent. | Therefore methylene ce — 8s wl two 
equivalents of methyl and for ms propy lic hydride, C,, H,, C H,+ 
2CH,=C, Hy. Six equivalents of formen are we eb to b 
contained in benzol [Cg He], 6 C H=C, Hg. 

What has been said of marsh gas also applies to ammonia and 


water. Ammonia, N H;, minus one atom of hydrogen, forms the 
monovalent radical, N H, minus two atoms of Cobo sen, the div: 
lent radical, N H, and nitrogen itself trivalent, that is to say, it 


| can replace three atoms of hydroge n in compounds, or can combine 


with three atoms of hydrogen. Water minus one atom of hydrogen 
sroduces the monovalent radical hydroxyl, H O, and water wit hout 
Poth atoms of hydrogen gives us diva lent oxygen. These radicals, 
N H,, N H, N, H O, and O, can combine with each other, ana 
with methyl, methylene, formen, and carbon respectively in 
different proportions. Thus methyl, methylene, and hydroxyl are 
contained in common alcohol. The union of 
oxygen, and aydrongi give s acetic acid, C, H, 9 ¥ 
I, ,+C0+0+H O=C, H, 

Glycocoll is consid ered as acombination of mé cthylen e, amidogen 
(NH _], carbon, oxygen, and hydro 
C H!+N He+C0+04+H 0= H, N O:=glyeocoll. 

The radicals, C, C H, C Ha, C Hy, HO, O, N, N H, N Hp, and 
C O are considered to form the proximate constituents of the most 
important organic compounds. It often happens that, from the 
union of the same radicals, two or more bodies of the same com- 
position, but differing from one another in properties, result. 
Glycocoll as well as glycolamide contain the radicals methylene, 
hydroxyl, carbonic oxide, and amidegen, N Ha. In such cases the 
nature of the compound depends on the arrangement of theradicals, 
as may be seen by the following formulz : 


carvon, 








C H:.N H3.CO. H O=Ca2 H, N O =glycocoll, 
C Hy. HO. CO. N H:=C; H, 'N O: =glycolamide. 


Now the great problem with whose solutions scientific chemists 
are occupied is, to determine, first, what sort of radicals of the above 
nature are contained in a given organic body—and, secondly, how 
these radicals are grouped amongst cach other. 

There are several ways of solving this problem. The molecule 
may be built up by placing the radicals which are supposed to 
exist in it under suitable conditions in contact. Two molecules 
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of lodopropionic acid placed together with metallic silver will lose 
their iodine, ar ies of the two molecules remain united. 
A new acid, call l, is thus formed. 
| 
| He 
| cand I 
| Iodopro Cc acl /HO 
La 
casts { ; 
+2Ag—2Ag Ti. adipic acid 
Iodopropionic « H2 t, 
(CO HO HO 
therefore, the r ilsof ad c acid and their ar 
possess t e knowledge with regard to iodupro- 














elegant sis has late been performed by 
Vislicenus of Ziirich. M. Berthelot has now succeeded 
s representatives of the princip: asses of hydrocarbons 
nents of carbon and hydrogen, and Messrs. Bauer and 


prepared from amylene, Cs Hi, a compound, 








rs to be identical terebene, a body 
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e the pro constituents of mole- 
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thu been pted by Mr. Chapman, and 

nat one of our srimer meet rs. 
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I g of 8 i 
ment of one or more of them by atoms of ier kind, and the 
careful mination of the properties of the bodies thus formed. 
M. G r obtained nev hstance of the same 
comp 1 as ac trile, which he calls methcart vlamit 
Accordi: g to their formatie 

ine, cat considered as ] 

CH.CN. 17 two bodies. ] 
prope If they are heated w 
me ne pi 8 i 
6 “4 uc l 
T 

( N + 2H:3O = (2H.O 4 WH 
i 4 i 
‘ ' j 
t r ar §¢ 4 
‘ PHel = ( 8) - M . 5 
gt acs 1H 
Toric acid Methy 

i t ( radical i yl remains after tl ] 
position in iV i nd Case 1n t 
tion wi ere ing is supposed th the ne 

nt pre n the undecom d moleeulk th 
t t thear l 
acetonl i Ii ns are ¢ ressed as 
follow 
yA 4 4 
CH thear n 
‘en H.= 
i 
case of isome t interesting, inasmuch as it fur- 
I sson « rouping ¢ Ti 
] l ethy ropy! 

I l ring the 1 
ve ted. O 
t I We wo con 
y » { CN: H,O cya e, 

, Unt ' . } 1- 

t 1 ling 
1 ri I Pre ol 
kno 3 t { oul 
iD I " y b P 
\ < J Cil 
I \ ) ri in the ol 
Z , 
\ 
V to 
? l stances f lin 
pl l ! l oO iic 
> i or t leav f a tree, the 
8cl ‘ 4 i I < les like 
those found of tree V no doubt one 
day be manufactured f the 
I I t “ ret n to two or 
- 5 ad | 
‘4 ] \ ] t Yal ‘ 
‘ t } with pa 
‘ Ww i Waiting for 
] | thror f ! ] ute of t1 
tion 1 proport to the « we th ressures 
on tl i ‘ juid, If, accordingly 
the funnel be fixe of a perfor l cork t 
neck of a bo the | le, the | 
will 1 n : i 
or the ] s x i t I Dy 
n ic 4 ‘ i , t | Ww 
mt s we i ryu I 
precipit v \ e » T 
formed | I in « , riven i 
Bu Suv of t ‘ ie linpre t 
m¢ “i of collectiz \ A | ct 
washing h 1 W har by the umon way of 
proceeding, is by no ns the least re nren n of Bunsen’s 
ingenious method 

A very important paper blished by Profess I 
on the improve of the sof bread. Certain 
quant tes form necessary ingredients 
of wholes Now that most of these salts 
which exist ni ly i in with t husk. Liebig 
proposes to add sali oT & nature Slnliar to th naling in the 
husk, to the flour, and at the same time to substitute forthe carbonic 
acid developed byfermentation gas liberated from iod arbonat 
The bread prepared ac ling to Liebig’s recon m is said 
to be of excellent qu y, l to exeeced in va made by 
the ordinary method. 

Mr. Graham, of her Majesty’s Mint, has continued his 1 irches 
on the absorption of hydrogen by palladium. ladium appears 
to be able to absorb more t 1 900 times its volume of hydrogen, 
and to form a combination which consists of rly equal equiva- 
lents of the two ek n : as Mr. ham calls 
the combined hydrogen, acts in s case like a metal, and thus 
the opinion held by some scientitie men that hydrogen constitutes 
the vapour of a metal receives confirmation. The specific gravity 
of hydrogenium, as contained in the alloy, was found to be . 
These experiments are remarkable in more than one respect. The 
palladium which absorbs and combines with the hydrogen does not 


change its state of aggregation, but remains solid and expands as if it 
had been heated. The molecules of the palladium have consequently 
changed their relative positions, anc i combined with hydrogen, whilst 
the continuity of the metal remained intact. 

The last paper to which I have to draw your attention is to the 
beautiful paper by Professor Tyndall on a new method of decom- 
posing gaseous substances hy means of light. Tyndall's experi- 
ments bring us face to face with the motions of atoms of molecules, 

and the relation of these motions to chemical decomposition. They 
will no doubt at some future time furnish valuable materials to 
chemical dy namics, 
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PASSENGER LOCOMOTIVE, LUXEMBOURG RAILWAY. 


BUILT FROM THE DESIGNS OF MR.¥THOMAS KITSON, BY THE SOCIETY (DE ST. LEONARD, LIEGE. 
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_ THE engine above is the third of our series illustrat- 
ing the general features of locomotives turned out by M. H. 
J. Vaessen. The engine engraved possesses all the character- 


istios of the modern} English locomotive of the best type, and, 
in our eyes, contrasts favourably with the somewhat eccentric 
designs in favour with our continental brethren. The engine has 








meter, 





cylinders 16°536in. diameter, and 23°62in. stroke; the driving 
wheels are 5ft, 9in., and the leading wheels 3ft, Sin. in dia- 








SELF-CONTAINED FRICTION CLUTCH. 


DESIGNED BY MR. T. G. BERRY, ROYAL ARSENAL, WOOLWICH. 


(For description see page 159). 
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_PARIS.—MM. Xavier and Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIO.—A.PuHons Diizr, Bookseller. 
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PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 
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TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 

must therefore request our correspondents to keep copies. 

«’s All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for ication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. 

G. E. C.—Very similay schemes have often been tried by Capt. McKillop, R.N., 
and others, without very great success. 

R. N. (Oldham-road).— We regret that we are unable to supply you with the in- 
Sormation you require. The Russian Consul will probably be able to tell you. 

Un Pauvre DiaBLe.—The cost of registration is only a few shillings. We 
Sear your invention does not possess sufficient originality to entitle it to 
registration. 

E. 8.— We cannot suggest anything better than those published in our port- 
Solio of working drawings. We have sent one to you by post that you may 
judge for yourself. 

R. (New Bailey-street.)—A syphon will not draw under any circum- 
stances if the shorter leg is much over 27ft. long measured f.om the top of 
the syphon to the surface of the water in which the shorter leg is dipped. 

A. L.—The wheel will be safe from bursting so long as the speed of the run 
does not exceed 100ft. per second, if the cast iron is good. The circumference 
of your wheel is roughly 10ft. It must make ten revolutions in a second, 
or 600 in a minute, before the limit of safety is reached. This is not the 
bursting strain, but the highest velocity at which it is safe to run. 

T. C. (Brighouse).—1l. One cubic foot of air at 32 deg. will become 1°547 cubic 
Seet at 300 deg. 2. Mr. Eaton is doing it now, as you will see from his 
paper read before the British Association at Exeter, which we shall soon 
publish. 3. It is possible to condense with air, but it is not advan- 
tageous. 

E. C.—The bushes you show are not badly proportioned. We should give 
more surface in those for the wagons. The groove you speak of is seldom 
used. We cannot give you the rule you ask for, for the simple reason that 
no rule appears to be observed. In very good practice the bush sui face is 
— of the journal surface. In your bush the surface of bearing is 
88. 





ELECTRICITY IN SUGAR MAKING. 
(To the Editor of The Engineer.) 

Sir,—We shall be obliged to any one who will supply us with some 
information weupowns the electrical sugar bleaching process said to be in 
speration in a Whitec — sugar refinery. N. anv B. 

Baltimore, August 16th. 





MACHINERY FOR MAKING TURKISH CAPS. 
(Lo the Editor of The Engineer.) 

Sir—Can you or one of your readers inform me whether machinery for 
making ‘“‘fezes” and “‘tarbooshes,” the caps worn by Turks and Arabs, 
are made in this country, and, if so, by whom, and where? The infor- 
mation would very much oblige. A SUBSCRIBER. 

_ August 25th, 1869. > 





Tur Enaineer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or it can, if preferred, be supplied direct 
JSrom the office on the following terms ( paid in advance) :— 

Half-yarly (including doublenumber) .. .. .. £0 15s, 9d. 
Yearly (including two double numbers)... £1 lls. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line rds, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE FUTURE WATER SUPPLY OF LONDON. 
Arter all, Old Father Thames is equal to the occasion. 
It appears that the motto, “ Look at home first,” is pecu- 
liarly applicable to the results arrived at by the members 
of the “ Royal Commission of Water Supply.” Why goto 
Cumberland, Wales, or Derbyshire, or anywhere else for 
that which can be obtained, comparatively speaking, in the 
vicinity of the —— Let the sewage be kept out of 
the Thames, or, in other words, let it be maintained in its 
state of natural purity, jand its drainage area, with “the 
founts that in its valley fall,’ can supply in quantity and 
quality the wants of the metropolitan city reared on its 
If we supplement this statement with the remark 
that the waters of the Lea can be impounded towards ac- 
complishing the same object, we shall have a very good idea 
of the opinion entertained by the commissioners already 
referred to. The present is indisputably the age of com- 
missions and committees. Nothing can be done without 
them, from electioneering to sanitary inquiries. Is it neces- 
sary to prove that a certain man has committed perjury ? 

Appoint a commission totake evidence, on oath, as the p 
goes. Is it n for the Secretary of State to become ac- 
uainted with the plain fact, whether a town is drained or not 
bees nothing less than a commission is able to discover 
that fact. Strictly speaking, the question of non-drainage 
is usually investigated by an “ inquiry,” as it is called ; but 
since this inquiry is presided over by two gentlemen who 
are also “empowered to take evidence on oath,” to all 
intents and purposes it is a species of commission. The 
very pertinent question presents itself, whether some of 
these commissions are not de trop? Or if not, could not the 
same result be arrived at by simpler and more expeditious 
means? These observations are put forward upon a con- 
sideration of some portion of the “Report” under notice. 
They particularly refer to Part VI., which treats of “The 
present water supply of the metropolis.” Is it indispen- 
sable to embody in a report which has the future water 
supply of London for its main object an account of what 
was done in the same line by “an ingenious Dutchman, 
15812”. A , to what is the bit of “ ing” the com- 
missioners indulge in from Matthew’s “ Hydraulia” and 
Weale’s “ London in 1581,” and @ quoi bon to recapitulate 
such platitudes as “as the city increased in size and in- 








habitants it became necessary to increase the supply of 
water!” Valuable as the report is, there is a large amount 
of extraneous matter which might have well been omitted. 

Before proceeding to discuss the different plans projected, 
some other points may be briefly noticed. A very con- 
siderable amount of scientific and professional cating 
evidence was taken with respect to the neutralisation, or 
absolute destruction, of sewage matter, after it had been 
carried some few miles away from the outfall by a tolerably 
rapid stream. To what does all this tend? So far as the 
Thames is concerned, it has been rendered penal to discharge 
any sewage or refuse matter into its stream, and therefore 
what is the use of speculating upon the effect that might 
ensue, on the ae that this Act was repealed? To 
any one who took up this part of the report without being 
acquainted with the nature and object of it, the only con- 
clusion that would suggest itself to him, would be that the 
commissioners were endeavouring to ascertain the best 
manner of first poisoning the river and then purifying it. 
It would appear as if their aim was to determine Rew 
much dilution was necessary to render the sewage matter 
innocuous, or at any rate apparently innocuous. Upon 
this point, as may — the evidence was very 
contradictory. Some of the witnesses asserted that at a 
distance of a few miles from the outlet into a stream there 
was not the faintest evidence of the sewage matter dis- 
charged into it, and that the discovery of it in the water 
defied every effort of the closest and most searching 
analysis. Others, on the contrary, denied these statements, 
and maintained that after once fouling a stream with 
sewage the “skeleton” of it was always in the water. 
Everyone is well aware of the purifying action exercised 
upon sewage and refuse matter by the influence of the air 
in contact with running water, but we unhesitatingly 
refuse to believe, analysis or no analysis, that any stream 
that is fouled by the discharge of sewage into it is after- 
wards as clean as if it had never been so polluted ; it is 
unnecessary to = out how exceedingly pernicious the 
dissemination of such a theory would be. It is, in fact, 
nothing else than a reversion to the old state of affairs 
which permitted, and, sad to say, still permits the discharge 
of sewage into streams under the impression that it is con- 
veyed away and does no harm. Fatal and unmistakeable 
results have proved beyond contradiction that it is not 
conveyed away, and that it does do harm. Once let it go 
abroad that sewage is purified, destroyed, in fact annihi- 
lated, after being a certain time in water, and we may 
commence all our sanitary regulations and injunctions 
de novo. Since by the Act of 1866 it was for- 
bidden to pollute the Thames, any inquiry into the effect 
or non-effect of its pollution appears to be beside the ques- 
tion altogether, unless the discharge of sewage into a river 
is considered an advantage to the community. In that 
case of course it is legitimate to take evidence on the sub- 
ject, with a view of abrogating the present prohibition, 
which does not permit of streams being employed as sewers, 
or, at least, proposes not to permit of it. 

There is very little doubt but that the commissioners 
were fairly frightened at the “lake plans,” or those for 
obtaining water from the mountainous districts of England 
and Wales. Our readers are already well acquainted with 
these. One is projected by Mr. Bateman, C.E., and the 
other by Messrs. Hemans and Hasard, and naturally they 
are similar in the semen 0 features. Were this mode of 
obtaining a watersupply adopted, there appearsnoreason why 
that of Mr. Bateman would not be preferred to the exclusion 
of the other. The latter has evidently all the ovjectionable 
features of the former considerably increased, without 
ewe ag Bed counterbalancing advantages. The weak 
point in both these sn aged is not so much the eiformous 
outlay at which the works are estimated by the projectors, 
but the uncertainty as to what they might really cost. When 
it is observed that the eleven or twelve millions which the 
works alone are calculated to require do not include a 
single item in the way of compensation for damages, vested 
interests, compulsory purchase of such works, mills, and 
other impediments that will unavoidably lie in the route, 
one cannot help arriving at the conclusion that the sum 
total might reach an almost fabulous amount. The litiga- 
tion would be interminable, as every one at present in any 
way connected with the water resources of the Severn 
Valley, would have a locus standi against the promoters of 
the scheme. Were it absolutely n to bring water 
to London from the Welsh or Cumberland districts, the 

roject might be reconsidered; but in that case the Legis- 
ture would have to act, with regard to compulsory pur- 
chases, with much greater vigour and determination than it 
usually does, or an amount equal to the national debt itself 
would not satisfy the claims of all those demanding com- 
pensation, As a national necessity, the “lake schemes” 
might be taken advantage of, but not so long as 
alternative ones can afford the requisite supply of water 
both as regards quantity and quality. e@ quality of 
Thames water has been ascertained by so many analyses, 
at so many different times, that there is not the slightest 
doubt respecting its fitness for potable and culinary pur- 
In this res it has the advantage of the lake 

water, which may be stated to be of a dubious character, 
and not possessing one of the first essentials to a good 
drinking water, namely, a clear colour, The Varty 
water, which is brought from a mountainous district to 
supply the city of Dublin, has a slight brown tinge, 
although otherwise a good description of water for 
domestic use. The report concludes with some suggestions 
having reference to a constant service, and the manage- 
ment of the whole water supply and distribution through- 
out the metropolis. It advocates the abolition of private 
water companies, as it considers their existence incom- 
patible with the amount of authoritative jurisdiction 
that would inevitably accompany the establishment of that 
principle of supply. The water rate of London is high, and 
there is no doubt but that consumers would benefit mate- 
rially by the new régime. If there is one point more than 
another to which the attention of the future water autho- 
rities—whoever they may be—should be directed, it is the 
fearful waste of water that continually occurs; and it must 
be kept in view that a constant service is favourable to the 





waste, since it renders it more easy of perpetration. It 
may be said that although the water runs away, it yet does 
some good, for it flushes the sewers, and the more water 
they contain the cleaner are they kept. But there is a 
limit to flushing sewers with clean potable water, when the 
surface drainage will accomplish it better. 


MR, MACFIE ON PATENT RIGHT. 

WE frankly confess that we find it a difficult task to dis- 
cussthe merits of patent right with Mr. Macfie. His opinions 
are the result of mental conditions of which we have had 
no — experience, and which we are unable to com- 
prehend. That Mr. Macfie is perfectly honest we have 
not the shadow of a doubt; but the spectacle of an honest 
man advocating robbery with all the powers of his intellect 
is so startling, so opposed to all the normal phenomena of 
social existence, that it fairly takes our breath away. We 
— the man as a psychological curiosity ; in doing so ‘we 
for the moment forget the nature of his arguments, and find 
that some mental effort is required to sit down and 
placidly discuss questions, and statements, and subtleties 
which would deserve to be treated only with silent con- 
tempt if they were not uttered by Mr. Macfie. In another 
place will be found a letter from his pen which may be 
regarded as his latest contribution to the patent question. 
It is worth careful perusal, and we advise those interested 
to master its contents before they read another word of this 
article. 

The first portion of the letter we need not dwell upon. 
Whether the passage in his recent work referred to by 
Mr. Macfie is or is not consistent with the construction 
we have put on it, others must decide. The fact that Mr. 
Macfie has definitely stated in what the difference between 
property in land and property in invention consists, is far 
more important. After quoting our question, “In what 
way is land made property except by the operation of the 
law?” Mr. Macfie writes—“ According to my view land 
was originally made property by occupation or possession 
before the enactment of any law.” This passage contains 
one of the most transparent fallacies ever put forward. 
Land became property, even on Mr. Macfie’s own showing, 
by a species of lec non scripta, The law, “Thou shalt not 
steal” existed in the minds of men, though it was not 
written, and we defy Mr. Macfie to prove that the opera- 
tion of this law is confined to any given object. It is 
independent of the quality or kind of the object. It is 
based on original possession by one man of an entity 
which may be coveted by another man. It takes no cog- 
nisance of the value or kind of entity possessed, but 
simply of the right of possession in the entity, which is 
universally recognised as appertaining to the first legiti- 
mate owner. This constitutes a law in itself, which has 
nothing to do with Acts of Parliament. These last regu- 
late, indeed, the operations of the law, and determine the 
punishments which may be inflicted on those who infringe 
it; but they in no wise constitute the principle involved. 
We absolutely deny that the operation of the conscience 
law, to which Mr. Macfie refers, applies solely to thing: 
material, such as land or gold, and no one can maintain 
such a point for a moment before an impartial tribunal. 
Mr. Mactie, by a strange perversity, confuses knowledge 
with original ideas, No man can patent knowledge, nor 
does any one in his senses claim that knowledge is a 
patentable commodity. But, knowledge is one thing, and 
original ideas are quite another. In these last property is 
conferred by statute law—but why? Simply because most 
men have acknowledged that the law, “Thou shalt not 
steal,” applies to original ideas—in other words, to the first 

rs of ideas—just as freely as it applies to land. 
Statute law is a result, not a cause, and we are really 
astounded that Mr. Macfie canuot see this, He appears to 
hold that patent law is based on considerations of mere 
expediency, and has no basis whatever in moral law. Of 
this theory we can make nothing. It has not the smallest 
particle of foundation in fact, and he will find it a task 
of no small difficulty to bring any competent jurist over 
to his way of thinking. 

One very important argument in favour of patent law is 
totally overlooked by Mr. Macfie, and it is worth con- 
sidering here. The opponents of patent law urge that 
inventors have no right to receive a reward based 
on the commercial value of their invention; princi- 
pally it seems on the ground that the rewards which 
some inventors receive are out of all proportion to the value 
of the invention. No greater absurdity was ever gravely 
and wittingly committed. The commercial world never, 
as a whole, pays more for a thing than it is worth. Mr. 
Bessemer, to cite a well known case, enjoyed enormous 
royalties for a series of years. Does Mr. Macfie seriously 
believe that the steelmasters of Great Britain paid Mr. 
Bessemer a single farthing more for his invention than it 
was worth? M. Golay secured some time since certain 
patents for dressing millstones with diamonds. The 
royalties on this amount, we believe, to little short of 
£100,000 a year. Does Mr. Macfie imagine that the millers 
of the pate 4 are paying more in royalties than the thing is 
worth? We fancy not. Yet Mr. Macfie, on the one hand, 
must admit—if he will receive the testimony of his own 
senses—that the original ideas involved in the Bessemer 
process and in Golay’s stone dresser are worth those sums ; 
and on the other, he would deny Mr. Bessemer and M. 
Golay the right to receive them. ere is an inconsistency 
here which must be transparent to every one who does not 
wilfully determine that he will not see. : 

We suspect that Mr. Macfie’s opinions with regard to 
patents are based upon a confusion of ideas which is not 
unusual, He, in common with other opponents of patent 
right, confounds patents with ancient monopolies ; yet the 
distinction is very marked. If the Crown granted to Mr. 
Macfie the sole right of importing sugar from the West 
Indies, that seh be a monopoly, but it would in no 
way resemble the right conferred on him if he took out a 

t for improvements in the manufacture of sugar. 

e patent law is based on the supposition that the patentee 
possesses something which the world did not possess before. 
A monopoly is based on no such foundation. The first 
protects a new creation, the latter confers the right 
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of doing certain things which were often done before 
on a single individual or company. It actually robs 
the country at large of that which it already possessed 
for the benefit of anindividual. Patent law confirms to an 
individual property which no one else ever possessed. The 
one may be defined as permitting abstraction from the 
community by the individual, the other as preventing 
abstraction from the individual by the community. These 
facts should be clear enough; but that they are not clear to 
some people is evident from the constant substitution of the 
word munopoly for that of property. 

We have not even touched upon scores of arguments 
which may be adduced in favour of patents, most of which 
are old and well worn; we have rather endeavoured to put 
the matter at issue in a somewhat novel light—a by no 
means easy task. We have yet one or two points to urge 
on Mr. Mactie’s consideration. The first is that pure ideas, 
as such, do neither practical good nor harm, An indi- 
vidual may, indeed, take out a patent for an idea, 
but while it remains such it is neither a hindrance to others 
nor a source of profit to the owner. So far, patent law is 
harmless. If the owner of the idea converts it into value 
by the expenditure of time, money, or both, then he is 
entitled to a reward for the development, apart from the 
value of the original idea; and the world will pay him, 
under the existing law, just what the invention is worth, 
and no more. If, on the other hand, the original inventor 
does nothing with his idea, it does not follow that his pos- 
session of a patent injures anyone. Another may hit on the 
same idea, and be compelled to pay the first man for the 
right to develope it, but he will not pay him a farthing more 
than it is worth. If the first owner refuses to take this sum 
he injures himself, and self-interest operates with suf- 
ficient power to prevent the community from suffering 
any loss. ‘This is one point which none of the opponents of 
patent right care to handle, and having statedit we will con- 
clude thisarticle by recounting for Mr. Mactfie’s benefita little 
anecdote, and asking him a simple question. During the 
Peninsular war it was necessary to bombard a certain 
town, but this town was so protected by high hills that 
it could not be reached by any gun then available. The 
only way to get out of the difficulty was to get a gun up 
to the top of one of the mountains. This was apparently 
impossible. At length the officer in command offered a 
reward of ten pounds to any soldier or sailor who could 
show him how to get a gun up. A day or two afterwards 
a sailor, the mate of a merchant ship, who had come to 
see the fun, had an idea. He suggested to the com- 
manding officer that he should knock the head out of a 
barrel, put a howitzer into the barrel, pack it all round 
with oakum, and “ parbuckle” the cask up the hill. The 
plan was tried, succeeded, and the town capitulated. Now 
we ask Mr. Mactie how he would have dealt with this 
mate? Would he have recognised his property in the 
idea, and paid him, or would he have said that there was 
no property in ideas, and paid him nothing? Again, in 
what way does the case ditfer from those occurring con- 
tinually. The nation, nay, the world at large, is an 
attacking army, continually wanting to get guns up hills, 
and continually offering rewards to anyone who will show 
how to do it. Mr. Macfie would have the world offer no 
reward, but would regard the ideas of those who pointed 
out how the work was to be done as common property. 
Which system do our readers think is most likely to lead 
to a satisfactory result ! 


THE ESTIMATES OF CONSULTING ENGINEERS, 

PossisLy in one case out of fifty, probably not in one 
instance out of five hundred, does the actual cost of a heavy 
job coincide with the estimate previously prepared by the 
engineer. This proposition is so well understood that it is 
accepted as an axiom that the total cost of a bridge, or an 
embankment, or a mill, or a factory, must be in excess of 
the estimate; and as a kind of precautionary measure in- 
tended to defend the engineer from the charge of incom- 
petency which may be brought against him, and the 
capitalist from the consequences of not properly counting 
the cost before he begins to build, a something, known as 
“a margin for contingencies,” is always added to every 
estimate, and forms, indeed, an integral part of it. This 
margin, however, seldom or never suffices; for, as a rule, 
the outlay always exceeds not only the calculated cost, but 
the calculated cost and the margin as well. If the excess 
be moderate, no very serious consequences may ensue; but 
it must not be forgotten that the excess has not unfrequently 
been so large as to entail the total ruin of the capitalist or 
capitalists; or at least to reduce the profits which he or 
they expected to realise to a nominal return, An estimate 
right within 20 per cent. of the actual cost is, however, 
regarded as a very good estimate, and one reflecting much 
credit on the engineer and all concerned. Yet this 20 per 
cent. is to our minds sufficiently unsatisfactory, and bears 
small testimony to the value of existing systems—or want 
of systems—of estimating the cost of work. It ought to 
be, and no doubt is, possible to ascertain beforehand with 
much accuracy how much money will be spent in carrying 
out any undertaking to a successful termination. This is 
proved by the fact that estimates, perhaps accidentally, do 
now and then agree very closely with the actual expendi- 
ture; and it is worth while, we think, to inquire why such 
an agreement is exceptional instead of being the rule. 

The reasons why estimates and expenditure so seldom 
coincide are two in number. In the first place, the engineer 
does not accurately know how much work has to be done; 
in the second place, he does not know how much the doing 
will cost. As regards the first, it is possible that the 
engineer may not be at all to blame. The preparation of a 
complete design for a complicated structure, such, for 
example, as a cotton mill, is all but impossible. When the 
drawings come to be made, a host of small things are certain 
to be left out, simply because they cannot be put in to any 
reasonable scale on paper; they are to be supplied after- 
wards. It is known in a kind of way that they will 
ultimately be needed, but no one thinks of aoe Regen in 
ascertaining what they will really cost, and of what they 
will consist. Almost from the first moment they are put 
out of sight, and to nothing more than to such trifles as 





these will the proverb “ out of sight out of mind” apply. 
The so-called trifles, however, make themselves disagreeably 
yrominent before the work is completed. They must 
be supplied and paid for, and they not unfrequently con- 
stitute an ominous feature in the bill. We shall not pretend 
to define in what trifles of this kind consist. Every 
engineer who has prepared an estimate for work differing 
from anything he has estimated for and carried out before, 
will be likely to class trifles, using the word in our sense, 
under a different head. No engineer will deny their ex- 
istence, their costliness, or the influence which they exert 
on estimates; and this much admitted, our proposition is 
granted. 

Under certain circumstances, however, we find the en- 
gineer very much to blame, because he totally overlooks 
the necessity which exists for the construction of essentials, 
or relegates important features to the region of real trifles. 
The result of such negligence, or errors of judgment, may 
be disastrous. We recollect one case in which a factory 
was put up and boiler and engines put down at a cost of 
about £10,000. It was known that no water from river 
or stream was available. A shallow well was therefore 
sunk, and from this water sufficient for mortar, &c., was 
obtained during the progress of the works. The 
insignificant cost of this well was included in the 
estimate. By the time the factory was completed, 
however, it was discovered that not nearly enough 
could be had from it for the purposes of manufac- 
ture. A very large further outlay—nearly £1000—was 
incurred in sinking the well deeper, without leading to any 
satisfactory result; and, finally, rather than abandon the 
factory altogether, £2000 more were spent in laying a main 
and opening a cutting from a river at a considerable dis- 
tance. Here the original estimate was increased nearly 
50 per cent. by a single mistake. Such cases are, of course, 
very exceptional; but it is not at all exceptional to find 
estimates based on the first cost of machines delivered at 
the works, not one farthing being added for erecting them; 
the value of the bricks required based on their price in the 
field, the trifling question of carriage being totally for- 
gotten, and such like. Such mistakes as these will cause 
actual outlay to exceed estimated cost with great certainty, 
and it is the easiest thing in the world to be guilty of them. 
None, indeed, but those who have had to prepare estimates 
for large undertakings can tell how much trouble, and what 
unceasing watchfulness, is required at every step to avoid 
error. 

Even if we suppose the engineer to have ascertained 
with the utmost accuracy everything that can possibly be 
required, from the steam engine to the time-taker’s clock, 
it does not follow that his estimate must be right : the 
second class of error to which we have alluded may come 
into play. It is one thing to know what you want to buy, 
quite another to know what it will cost. An engineer may 
determine with strict accuracy how many yards of earth 
must be taken out to prepare an engine foundation, but his 
estimate of the cost of taking it out may be altogether 
wrong, for it is not the quantity of earth to be removed, 
but the whole cost of removal that affects the precision of 
the estimate. In the first place, he may not have taken 
the trouble to ascertain the cost of labour, or the nature of 
the soil; in the second, water may come in on him, and 
defeat all his calculations. In estimating for machinery the 
engineer is peculiarly apt to fall into error. He sets down 
the cost of engines and gearing at so much, and, on going 
into the market, tinds that no manufacturing engineer will 
touch them at the price. The reason is simply that the 
manufacturers, knowing that estimates generally err on the 
wrong side, put on a “ margin for contingencies,” on which 
the would-be purchaser has not calculated at all. He puts 
down £2000, we will say, for engines and boilers, He 
has, perhaps, worked out the cost of these very carefully on 
paper. The maker does the same thing, and comes, per- 
haps, to nearly the same result, to which he immediately 
adds 50 per cent., not only for profit, but as margin, and to 
cover the chance of loss. Both parties are right in their 
own way, but our engineer’s estimate is all wrong. Nor is 
this the only difficulty which those who prepare estimates 
have to contend against. It is sometimes almost impossible 
to say what work ought to cost, prices vary so much in 
different districts and among different makers, We may 
state a case in point which recently came under our own 
notice :—An engineer putting up large works, required 
some heavy castings. Before preparing his estimates, he 
wrote to some of the leading firms in the country asking the 
prices at which they would execute the work. Before a 
week was over he found that he could have his castings at 
any price, from £12 to £5 7s. 6d. per ton, and, in any case 
sufficiently good for his purpose. Some of our readers may 
say that this gentleman adopted the proper plan, and that 
estimates based on actual tenders in this way could not 
be far wrong. This supposition, however, is true only 
within certain limits. We may cite a case in point which 
came under our own notice a few years ago. An engineer 
had occasion to order some very heavy gearing. He got 
two or three tenders for the castings, and he accepted the 
lowest tender. A moderate quantity of wrought ironwork, 
in the shape of plummer block bolts and nuts, wheel boss 
hoops, &c., was also required. This he did not think it worth 
while to ask a price for, regarding itas a trifle. The work was 
delivered, and so was the bill; on examining it the engi- 
neer discovered thatsomuch had beencharged forthe wrought 
iron that, instead of obtain the gearing, as a whole, at the 
cheapest, he had paid at the dearest rate. The other tender- 
ing parties would have charged a little more for the 
castings and a great deal less for the wrought iron, that 
was all, 

We have said enough, we think, to show that consulting 
engineers are called upon to discharge a difficult duty in 
the preparation of estimates ; a duty, we may add, often so 
badly paid for that he is sorely tempted to slur over his 
work and add a good margin for contingencies to cover his 
shortcomings. It is not to negligence, however, that we 
are inclined to ascribe the thoroughly unsatisfactory state 
in which the practice of estimating now is, but rather to 
incapacity. ere is n0 treatise on the subject, 


although there are plenty of “ price books” containing forms 





of tender and specifications. The art of estimating forms 
no part of the present course of engineering instruction 
either in the office or the college. When a young man can 
take out quantities and prepare an estimate at the rate of 
so many rods of brickwork so much, one steam engine 
fitted complete so much, &c. &c., he is considered to have 
his education finished in this direction, as far as the office 
or the college is concerned, while in point of fact he is no 
more competent then to form an accurate estimate than if 
he had never been taught engineering at all, Those in- 
structors of youth who doubt this statement will do well to 
test its accuracy thus. Let them procure the bills furnished 
to and paid by any large manufacturer or ironmaster for 
the erection of any given premises and machinery. Then 
let them lay down the prescribed conditions to three or 
four of the most advanced pupils they have got, ask them 
to send in estimates elaborated from their own brains, 
aided by such treatises as they can find on the subject, and 
compare these estimates with the actual bills paid. They 
will see that our statement that no pupils are taught any- 
thing practically about estimating is confirmed with 
startling force. Is it not just possible that the test we have 
indicated might be made a valuable feature in the courses 
of engineering colleges, and the method of instruction 
adopted by private teachers? We think so; and we 
further think that there would not be the slightest diffi- 
culty in introducing it. A little less mathematics and a 
little more instruction as to what things really cost, would 
be a change for the better in the young engineer of the 
period. 








ATLANTIC TELEGRAPHS. 

Tue correspondent of the Dundee Daily Advertiser at the 
British Association at Exeter has furnished that journal with 
the following news:—‘ Mr. Varley has invented a new and 
excessively cheap kind of cable, which costs less than a quarter 
the price of the present Atlantic cables to manufacture, and 
already active steps are being taken to lay one or two of these 
between England and America, so before long there is a pro- 
bability that we shall have a glut of Atlantic cables. Little or 
nothing was said of the French Atlantic telegraph at the British 
Association, but Mr. F. H. Varley, F.R.A.S., read a paper upon 
some of the electrical machinery used in the last expedition.’’ 
Since the foregoing paragraph was written the company has been 
formed, under the presidency of Earl Poulett, and it is intended 
to run the cable from the south-west coist of Ireland to Halifax 
in Nova Scotia, that is to say, direct from these islands to the 
mainland of America. So lght is the cable that a great vessel 
like the Great Eastern will not be required to lay it, and its con- 
tract price will not exceed £450,000, which will give a high rate 
of profit, at half the charge for messages of the existing Atlantic 
telegraph companies. The contract will probably be made with 
the India-rulber and Telegraph-works Company, at Silvertown. 
All the stated advantages depend, of course, upon the new in- 
vention in the shape of a cheap cable. It is of very curious and 
simple construction, as will be seen when we describe it here- 
after, and for a long time it has been severely examined and 
tested by Sir William Thomson, who gives unqualified testimo- 
nials as to its merits. In a few days the prospectus of the 


“Ocean Telegraph Company’”’ will be published. 


SOUTH WALES INSTITUTE OF ENGINEERS. 

On Friday last the Engineers of South Wales met at the Royal 
Institution, Swansea, where they held their usual quarterly meet- 
ing. After introducing a series of papers on various subjects, the 
different scientific theories propounded by several gentlemen were 
fully discussed. At the close of the meeting, the members 
responded to an invitation given them by Mr. Siemens to visit the 
Landore Siemens Steel Company’s Works, which are situated 
about two miles from Swansea. As we have noticed on previous 
occasions, these works were erected for the purpose of manufacturing 
steel on an extensive scale. It is well known that Mr. Siemens is 
the patentee of a new process for the manufacture of steel. The 
works have been carried on under his personal direction and 
supervision. The visitors arrived at the werks in the afternoon, 
and were there courteously received by Mr. Siemens, and invited 
to partake of refreshments. Afterwards they were conducted to 
the works, where they minutely examined the beautifully 
constructed machinery, which they considered the first in South 
Wales. They expressed their extreme satisfaction with all the 
arrangements, and especially admired the reversing engines for 
working the rolls. They were also conducted to various depart- 
ments of the works, and inspected the furnaces ; and Mr. Siemens 
explained elaborately.the entire process which he hadso successfully 
adopted for the manufacture of steel. It is believed that this new 
process of manufacture will be generally adopted throughout the 
Principality ; and several gentlemen present expressed their 
opinion that the process appeared to them to be the simplest and 
most economical, and destined to supersede the other systems, that 
have been already introduced in South Wales; and that the 
patent will conduce greatly towards the prosperity of the district, 
and afford ample remuneration to the proprietors of these 
extensive works for the enterprising spirit they have evinced. The 
steel produced at these works has been manufactured into rails, 
tires, axles, boilers, ship plates, sheets, and tin plates. The 
latter show a remarkably fine and clear surface, and have been 
submitted to the most severe tests without cracking. Up to the 
present time about 600 tons of steel have been converted into 
ingots, and hammered into blooms, and rolled into rails of the 
Midland section of 83 lb. to the yard. The strength required 
by the West Midland Company is that half a ton weight should 
fall from a height of 15ft. on the rail without breaking it. This 
test is the one required by that company for that particular class 
of rails, but in this instance the weight of even one ton was 
allowed to fall twenty-six feet and did not cause a fracture or 
materially affect the rail. The gentlemen, having witnessed this 
unusually severe test, terminated their investigations, satisfied that 
Siemens’ furnace will before long be in general use in South 
Wales. They also expressed themselves highly gratified with their 
afternoon’s observations. The usual quarterly dinner was 
subsequently held at the Mackworth Arms, where there was a 
good attendance, 











2AMMING.—A letter from St. Petersburg gives the following ac- 
count of how the ram Kremlin sunk the frigate Oleg by accident :— 
“The news of the loss of the frigate Oleg has unfortunately been 
confirmed by the arrival, at Cronstadt, of the first division of the 
armour-plated squadron. The disaster happéned in this way :— 
‘On the 15th, at about seven in the evening, the ¢othmander-in- 
chief gave a signal to tack to starboard, and in executing that 
manceuvre unskilfully, the floating battery Kremlin, mounting 
twenty guns, struck with its spur the Oleg, and made a large hole 
in her side below the water line. The frigate immediately began 
to sink. All the ships of the division at once sent their boats to 
rescue the crew of the Oleg, consisting of thirty-two officers, form- 
ing the staff, and 497 sailors, the total number of persons on board 
being 545; and all but sixteen were safely brought to land.” 
When the Kremlin is capable of such mischief by a simple act of 
carelessness, what havoc would she not do against an enemy’s line!” 
—Army and Navy Gazette. 
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RAILWAY MATTERS. 


THE mineral traffic on the Lostwithiel and Fowey line has in- 
¢reased twenty-fold since the line opened. 

THE Whitehaven, Cleator, and Egremont line is carrying 20,000 
tons of iron weekly, and paying a dividend of 10 per cent. 

Cars fitted with chairs are now run with the 12 o'clock night 
train over the New Jersey Railroad. These cars are intended to 
answer the purpose of sleeping cars. 

On the Chatham and Dover, the reported increase of traffic, 
comparing the two half-years from the 30th of June, 1868, to the 
30th of June, 1869, is 33°66 per cent. 

THE tunnel of the Marietta (Ohio) Railroad is cut under a well 
of excellent water. The well is as good as ever, and not a drop 
leaks through, although trains pass directly under it. 


Sr. Louis, anticipating shipments of silver ore from Colorado as 
soon as the Kansas Pacific Railroad is finished to Denver, and is 
about to erect smelting furnaces to meet the requireu.ents of the 
expected new branch of industry. 

Mr. ADDISON, the secretary and manager of the Maryport and 
Carlisle Railway, draws the attention of gentlemen in the coal 
trade to the fact that there is a valuable coal-field to be let on the 
company’s Bolton branch. 

THE alteration which has been made on the Great Western 
between Gloucester and Hereford completes a thorough narrow 

auge communication from Gloucester to Shrewsbury and the 
North, as well as with the narrow gauge system of railways connect- 
ing Hereford with South Wales. 

THE report of the Bristol and Portishead Company states that 
the extension of the pier to three times its present length has been 
commenced, the contract having been given to Mr. Tredwell, the 
constructor of the line, and the entire work is expected to be com- 
pleted by the 21st of December next. 

THE Metropolitan and St. John’s-wood Company have par- 
liamentary powers for extensions to Hampstead and Kilburn. It 
is not thought desirable at present to go into the extension to 
Hampstead. The extension to Kilburn would, probably, be of 
considerable advantage to the company. 

THE Common Council of Newark have adopted a resolution to 
commence an action against the Newark and New York Railroad 
Company for a violation of the provisions of their charter of the 
city ordinance, by crossing Hamilton-street at such an angle as 
practically to destroy its value for public traffic. 

Towa will soon have four railroads connecting the Mississippi and 
the Missouri rivers. The great central line extending from Daven- 
port to Council Bluffs, is just completed and in successful opera- 
tion. Two others, one beginning at Dubuque, and already built to 
Fort Dodge, and the other at Burlington, will be completed in a 
few months. 

It is stated that 132 additional shares have been taken up since 
the last meeting of the Bury St. Edmunds and Thetford line, 
that an extension of time has been granted by the Board of Trade 
for the construction of the line, and that if the necessary capital 
were subscribed a contractor is ready to complete the line at the 
latest in fifteen months. 

THE report of the East London Company states that the opening 
of the li.e has been delayed, but that it is now nearly ready for 
traffic. There aresome arrangements to be completed with the South- 
Eastern Company and a working agreement with the Brighton 
Company. The board did not approve the proposal of some share- 
holders, stated in a circular, to stop the works at Wapping for the 
present. 


On Wednesday a passenger train from Malton ran into a mixed 
goods train at Strensall, near York. Several persons jumped out 
of the goods van. George Percy, of Swinton, Malton, was killed. 
In the passenger train many persons received a severe shock. Mr. 
H. Newman, traveller, Birmingham, a boy whose name is not 
known, and Scott, the guard, are very much hurt. The signals 
were all right ; but the driver could not pull up. 


THE report of the Ross and Monmouth directors states that 
satisfactory progress has been made in the construction of the line 
both at the Koss and Monmouth ends since the last meeting. The 
company have still sufficient uncalled and unspent capital available 
to complete the line to Kerne Bridge, as well as to make consider- 
able progress with the tunnels, and the directors trust that their 
confident anticipation that funds will be forthcoming to enable 
them to complete the line without delay will be realised ; they are 
trying to make arrangements for the immediate commencement of 
the Symond’s Rock Tunnel. 





A MILESMAN named Michael Miller, on the Queenstown Railway, 
was engaged on Friday evening in adjusting the wires connected 
with a signal near the Queenstown Junction. He was beside a 
curve in the line, and while proceeding with his work he knelt 
with one leg on the rails. He was so engaged that he not only for- 
got that the four o'clock train to Queenstown was due, but that it 
was actually approaching him. The curve prevented him from 
being seen by the driver, and almost before he was observed the 
train passed over him, amputating one of his legs, and inflicting 
other dreadful injuries. His skull sustained a serious fracture, 
and he was picked up in a dreadful condition. He was taken into 
the city in the evening, and was admitted to the infirmary, where 
he lies in a most precarious condition. 


WITH regard to the Alabama and Chattanooga Railway, advices 
from New York announce that 100 miles of the line have been ac- 
cepted by the State of Alabama as a first-class road, fully equipped 
and completed, and that twenty-five miles additional are finished 
and will be immediately delivered. It appears that 5000 workmen 
are engaged, that the construction is progressing at the rate of 
a mile a day, and that confidence is entertained in the estimates 
of traffic. This is the line of which the 8 per cent. First Mortgage 
Bonds for £675,000 were introduced by Messrs. J. H. Schréder 
and Co. for subscription last month, at the price of 80}. The 
bonds are guaranteed By the State of Alabama and by nearly 
2,000,000 acres of land on each side granted by the Federal Govern- 
ment, 

THE chairman of the Chatham and Dover, in enumerating 
the sources oi improved revenue, states that the former directors, 
not having capital, had made an arrangement with Messrs. Spiers 
and Pond to fit up the refreshment places, and to repay themselves 
out of the rent of £5000 a year; but the debt would very soon be 
wiped out and the rent would come into revenue account. Then 
there were the vacant arches under the Metropolitan line that were 
being gradually let, increasing in amount every month, so that this 
would bring in'additional revenue. Besides there was the additional 
share of continental traffic they would have from the South- 
Eastern Railway Company, which in 1872 would amount to 30 per 
cent. of the whole. That was a source of traffic to which they 
must look independently of the ordinary increase of traffic. Then 
there was the coal traffic; ever since 1866 the company had been 
too poor to provide for necessary accommodation for the Great 
Northern coal traffic, and they were prevented from raising the 
necessary capital for the purpose by the mortgagees. That would 

0 prove an additional source of income when they could provide 
for it. There was a new station to be provided in Skinner-street. 
The traffic at Ludgate-hill kept on continually increasing, so that it 
was very difficult to work it. Whether the Holborn Viaduct 
station at Skinner-street would relieve the traffic at Ludgate-hill 
he did not know; but. it had recently been proposed that they 
should run their trains to. Moorgate-street over the Metropolitan 
Railway, on similar terms to those which the Great Northern and 
Midland Railways paid. There was, also, however, the telegraphic 
business of the company, which the Postmaster-General was about 
to purchase, and a very considerable sum wonld then be available 
for those station purposes, which would yield a profitable return. 





NOTES AND MEMORANDA. 


THE most ancient clock with wheels and balances mentioned in | 


history was constructed in England, by Richard Wollingford, Abbot 
of St. Alban’s, who lived in 1326, 


Many of the fine old ceilings in deep relief of the Elizabethan | 


era are made of papier-maché. The handsome ceilings in Chester- 
field House are of this material. 

AmonG the records which were lately preserved in the Tower of 
London will be found a letter addressed to Henry III., and written 
previously to 1222, which appears to be upon strong paper of mixed 
materials. 

THE art of making paper from vegetable matter reduced to pulp 
was known and understood in China long before it was practised 
in Europe, and the Chinese have carried it toa high degree of 
perfection. 

From the Board of Trade returns of the number and nature of 
railroad accidents during the year 1868 we find that in England 
150 persons were killed and 528 injured. In Scotland the numbers 
were respectively 47 and 39, and in Ireland 15 and 33. Of the 
150 persons killed in England by train accidents, 31 perished at 
Abergele. 

THAT very delicate material which is brought from China in pieces 
only a few inches square, and commonly, but erroneously called 
rice paper, is in reality but a membrane of the bread fruit tree, 
obtained by cutting the stem spirally round the axis, and after- 
wards flattening it by —. That it is not an artificial produc- 
tion may very readily be perceived by contrasting one of the more 
translucent specimens with a piece of the finest manufactured 
paper, by the aid of the microscope. 

THE quantity of paper manufactured in this country at th‘ 
commencement of the eighteenth century appears to have been 
far from suflicient to meet the necessities of the time. Even in 
1721 it is supposed that there were but about 300,000 reams of 
paper annually produced in Great Britain, which were equal merely 
to two-thirds of the consumption. But in 1784 the value of the 
paper manufactured in England alone is stated to have amounted 
to £800,000, and that by reason of the increase in price, as also of 
its use, in less than twenty years it nearly doubled that amount. 
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WEBSTER, in his “* History of Metals,” published in 1671, makes 
mention of two places in the West Riding of Yorkshire where 
formerly good argentiferous lead ore had been précured. One of 
the places was Bronghite Moor, in the parish of Slainburn ; the 
ore held about the value of 67 Ib. of silver in the ton ; 
place was Skelhornfield, in the parish of Gisburn ; it had formerly 
belonged to a person of the name of Pudsey, who is supposed to 
have coined it, as there were many shillings in that county which 
the common people called Pudsey shillings. 

PROFESSOR SCHNEIDER has proposed, in the sixth re edi 
tion of the Pharmacopeia Austriaca, the following method for 
testing the goodness of opium :—10 grammes of previously dried 
and powdered opium are treated with a mixture of 150 grammes 
of distilled water, to which 20 grammes of pure hydrochloric acid, 
sp. gr. 1°12, are added ; the residue, after extraction, should not 
exceed 4°5 grammes weight; to the acid fluid 20 grammes of 
common salt are added, and the precipitate thereby caused is 
collected after twenty-four hours on a filter, and the latter washed 
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with a solution of common salt ; to the filtrate ammonia is added, | 
f the | 
crystals which have separated are collected, redissolved in acetic | 


and the fluid left standing again for twenty-four hours; 


acid, and precipitated with ammonia; the precipitate so obtained 
is washed, dried, and weighed ; its weight should not be less than 
one gramme. 

THE Duluth Minnesotian says :—The magnetic compass, on the 
north shore of Lake Superior, and particularly in surveying around 
Duluth, is a very zig-zag kind of guide. The assistant-surveyor 
in charge of the transit on our town site survey during the past 
week experienced some of its wildest eccentricities of variation. 
In running and cutting out a transit line between sections on the 
mountain side, at a certain spot he noticed in a distance of S0ft. 
a change from 11 deg. east, to 17 deg. east ; then in 100ft. further, 
back to 12 deg. east; while 500ft. further on from 12 deg. 30 min. 
east, it whirled around to 30 deg. west, and kept at that for 300ft. 
and then got back again to 11 deg. east. The surveyor picked up 
a piece of rock of the granitic species, which seemed to prevail 
in the locality, and applied it near his compass, when the needle 
followed it around the same as it would a true loadstone. The 
general government may well require the use of the solar compass 
in surveying lands in this region. The needle is but a blind guide. 

THE precise period at which the manufacture of paper was first 
introduced into Europe appears to be rather a matter of uncertainty. 
Paper mills moved by water power were in operation in Tuscany 
at the commencement of the fourteenth century ; and at Nurem- 
burg, in Germany, one was established in 1390 by Ulman Stromer, 
who wrote the first work ever published on the art of paper making. 
He seems to have employed a great number of persons, all of whom 
were obliged to take an oath that they would not teach anyone the 
art of paper making, or make it on their own account. 
following year when anxious to increase the means of its produc- 
tion, he met with such opposition from those he employed, who 
would not consent to any enlargement of the mill, that it became 
at length requisite to bring them before the magistrates, by whom 
they were imprisoned, after which they submitted by renewing 
their oaths. Two or three centuries later we find the Dutch in 
like manner so extremely jealous with respect to the manufacture 
as to prohibit the exportation of moulds under no less severe a 
penalty than that of death. 

Mr. Lupton, F.G.S., has recently published the results of some 
experiments made to ascertain what effect ventilation would have 
in cooling coal mines. 
of the coal, when first the pit was sunk, was 70 deg. ; ten months 
afterwards a hole was bored two feet deep into the side of a coal 
head, through which a current of air had passed, and the tempera- 
ture of the coal was found to be 594 deg. At the Annesley Colliery 
the coal when first cut had a temperature of 73 deg., whilst a 
bore hole ina head that had been driven six months had atempera- 
ture of 64 deg. At Kineton Park, the coal when first cut had a 
temperature of 75 deg.; and after three months’ exposure to a 
current of cold air the temperature of the coal in a hole 2ft. deep 
was 60 deg. Many other experiments at other collieries gave 
similar results. With a small sensitive thermometer he found the 
coal in heads that had been driven some time was, at a depth of 
only Gin. from the surface, of the same temperature as the air 
circulating past. From the above experiments he came to the con- 
clusion that the passages in a mine were soon cooled by a brisk 
current of air, coal being a bad conductor of heat. The internal 
heat of the pillars of coal could not be conveyed to the surface as 
quickly as it is carried away by the current of air. Ata depth of 
10,000ft. the temperature of the coal would probably be about 
212 deg. According to Péclet, one square foot of cast iron, at a 
temperature of 212 deg. in an atmosphere at a temperature of 
79 deg., would give out a certain number of units of heat in a 
minute. Supposing, for the sake of argument, that one square 
foot of coal surface would give out the same number of units of 
heat, under similar circumstances he has calculated that a mine of 
sufficient extent to produce 1000 tons of coal per diem, in a seam of 
average thickness, would raise from 1,300,000 to 1,500,000 cubic 
feet of air in a minute from a temperature of 59 deg. to 79 deg. 
In estimating the extent of the heating surface in the mine, he bas 
taken the face of the work at a temperature of 212 deg, and the 
gate roads less than a year old have been reckoned as having, on 
the average, only half the heating power of freshly cut coal, and 
all the roads along which a current has been passing for more than 
a year are supposed to be cooled down to a eg ee of 60 deg. 
Having considered the subject a great deal, he has come to the 
conclusion that, as far as the temperature of the earth is concerned, 
it will be possible to work coal at a depth of even 10,000ft. 
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MISCELLANEA. 
isand ship labourers are on strike in Quebec. 


to Nova 





Atlantic cable from Ireland Scotia is 
| talked of. 

Tue British Association will meet, next year, at Liverpool, under 
the presidency of Professor Huxley. 

THE submarine and subterranean cables at Brest were joined up 
on Saturday la nd the whole line is now certified to be in 
excellent working order. 






PALLISER projectiles with sand cast bodies and chilled heads are 
being substituted for the old chilled shot, and it is said both with 
economy and advantage. 

A LIGHTHOUSE is being erected at the south-west pass in th® 
Mississippi river. It will be of cast iron, and the work will b® 
comple ted as speedily as possible. 

THE machines in use at the Royal Mint for separating sovereigns 
into light, correct, and heavy ones were made, at the suggestion of 
Sir John Herschel and Captain Harness, by Mr. J. A. Napier, 
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pany of £577 ond week £746. The number of 
messages tively. 

works intended to defend the mouth of the Elbe are to be 

on with all possible haste, and it is hoped they will be 

Inext year. On the otherhand it is stated that Rends- 

sno longer to remain a fortified town. The improvement 

of the defences has therefore been aban loned, and an entire 
demolition of those now existing may be expected. 

A prospectus has been issued of the Jersey Waterworks 
Company (Li to furnish yure supply to St. Helier, the 
capital of the island. The popal n to be served is about 40,000, 
who h hitherto had to depend upon shallow wells, and a con- 
tract has been entered into with Messrs. Harrison, Redgrave, 
and Robson for the entire completion of the undertaking for 
£48,000. 












Ir is stated that the thick tough sa] in large quantities in 
the leaves of New Zealand fl m onverted into a gum for 
sealing envelopes, which, wher s the surfaces of paper so 

hat no process of steaming or soaking will permit them 

il again. For this reason it is now being used in 

‘ ies in England in the preparation of what are éalle d 
ifety envelopes.” 

Ir is affirmed on good authority that during the last eighteen 
years there have been 8000 miles of light cable laid, some covered 
with light wire, two consisting of india-rubber core alone, and 





others protected with hemp and other substances, but that no line 
ription has been found to last longer than one year, 
iod has been a few weeks only. All the 
4 mg and heavy form, and 
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THE recent exhibition of textile fabrics in Cincinnati shows that 
the South is largely extending its cotton manufactories. According 
to the latest reports, Georgia has forty-seven cotton mills ; South 
Carolina, forty ; Missouri, twenty-seven ; Alabama, eleven; Ten- 
nessee, forty ; and there are also many mills in North Carolina 


and South Carolina. The product generally is fine shirtings and 
and the specimens exhibited at Cincinnati compared 
New England manufactories, 


Western with 


sheetings, 
favourably with the goods from the 

AN agreement has been come to 
the Post-oftice in reference to the telegraphs on the railways 
The wires used wholly or partially for railway 
purposes, together with th ind instruments, are to belong to 
the Great Western Railway Company. The annual profits of the 
company on commercial busines | the sums receivable from the 
Telegraph Company are to be pure t an agreed price, and an 
annual sum is also to be paid by the Postimaster-Cieneral for way- 
leaves and other considerations, 

DvuRING the 
London, Chatham, and Dover line 
which occurred on Saturday mornin 
station and just over the village. 
collision, and the destruction was very 
luggage vans had been shattered 
hanging over the embankment. The engine had literally jumped 
on to the top of the coal trucks, wher« remained, One of the 
engine-drivers was so seriously injured that it is hardly expected 
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A TERRIBLE accident in connection with a road locomotive 

| occurred at Parsonstown on Tuesday afternoon, Captain the Hon. 
Henry Ward and Mrs. Ward, together with the Hon. Randal and 
Clare Parsons, were on a road locomotive steam engine, and when 


turning a sharp corner at the church, leading into Cumberland- 
street, Mrs. Ward, who was sitting on a stvol in the front portion 
of the engine, slipped off and fell heavily on the ground, one 
wheel passing over her head, br the bones of the face and 
ecasioned almost instant 


causing dislocation of the neck, which 






| death. She was conveyed to Dr. Wood's house, in the vicinity 
| of the place where the accident occurred, but medical aid was 
useless, ° 

AccorpDINnG to the American journals a novelty in railway man- 





agement is to be introduced by the Eric 
illuminate the whole line of that ro: 
at the ferries, in the tunnels, on a rous curves, and on 
every engine. Mr. E. C. Morse, who has charge of the matter, 
states that he has made several important improvements, among 
others a plan for preserving the carbon points from wasting away 
and keeping them for months in good condition, a self-sustaining 
battery, and an invention by which the turning of the wheels of 
the engine shall collect electricity for use in illumination. There 
will be a light at each end of the ferry, which, it is believed, will 
make a callision practically impossible on the darkest and foggiest 
night. Even with the diminution of light caused by the jarring of 
| the locomotive, it is estimated that the head lights will show the 
track to the engineer on a straight line for three miles. More 
welcome, however, than any announcement of material improve 
ments would be a notification in the cause of public morality that 
the managers of this line could be brought to a condition of 
responsibility for the pecuniary claims of the shareholders. 

Tue Times’ advices from Suez describe the cutting of the dyke 
to admit the water of the Red Sea into the dry canal which 
extends as far asChalouf. The party proceeded in steam launches 
from Suez, and after some slight official ceremonies the dyke was 
cut, but to fill this section a flow during six or seven days will be 
required. When it shall have been filled the water will be let 
into the Bitter Lakes, and then, it is said, the waters of the Red 
Sea and the Mediterranean will for the first time actually mingle. 
With regard to the Bitter Lakes, there seems to be no doubt they 
are five metres below the level of the Mediterranean, and at the 
present time, with the stream flowing from that side, the rise is 
not more than three centimetres a day. But the flow from the 
Red Sea is expected to be stronger than that from Lake Timsah, 
and it is accordingly calculated that on its waters being admitted 
the rise will for some time be at more than double its present rate; 
still, taking all things into account, it is thought that 100 days 
may be required; and, looking at the works to be finished from 
Serapeum to Lake Timsah, an opinion is expressed that the com- 
plete opening with as muck as eight metres of depth throughout 
can scarcely be hoped for by the 17th of D ber, the appointed 


day. 
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THE GUNPOWDER PILE DRIVER. 


WE illustrate below Shaw’s patent gunpowder pile driver, which 
is now attracting a good deal of attention in America. The 
machine is constructed of heavy wood framing, as in the ordinary 
pile driving machine, and is provided with a cylinder head of cast 
iron K, resting on 
the top of the angle Flc.l, 
C, and guided by F 
the iron rails N; the 
cylinder is bored 
out on its upper 
end for the recep- 
tion of a plunger 8, 
of the hammer H, 
and is cast concave 
on its lower end for 
the reception of the 

ile C. soy aged 

is gui y the 
rails N, and is bored 
on its upper end for 
the reception of a 
piston I. It is cast 
with a V-groove for 
the reception of a 
friction rod M, Fig. 
2. The piston and 
rod I are connected 
with a cross beam, 
firmly fixed at the 
top of the frame, 
where a rope pulley 
F is also placed for 
the convenience of 
hoisting the piles 
into position. The 
friction rod M is 
connected with the 
starting lever O, and 
also with short cust 
iron arms pivoted 
to brackets L, Figs. 
1 and 2, fcr the 
purpose of pressing 
tightly against the 
V-groove in the 
hammer, as shown 
in Fig. 2, whenever 
the hammer moves 
in a downward direc- 
tion. Aringis made 
of steel and screwed 
on the end of 
plunger §; this ring, 
though of solid 
steel, expands under 
this pressure, the 
same as hydraulic 
packing, and makes 
a tight and durable 


packing. 

The machine is 
operated and con- 
trolled by a man 


and boy; the latter 
is stationed at the 
rope ladder G, and 
throws a cartridge of 
powder into the cy- 
linder K; when the 
hammer is allowed 
to drop by the man’s 
ressing upon the 
ever Q, which ele- 
vates and releases the 
friction rod from the 
hammer and causes 
it to drop, forcing its 
plunger into the cy- 
linder, compressing 
and heating the air 
contained therein 
sufficient to ignite 
the powder, when- 
ever the plunger 
comes in contact with 
the cartridge and 
tears the paper, so 
that the heated air 
may come in contact 
with the powder. 
The explosion of the 
wder elevates the 
mer, and the re- 
coil of the cylinder 
forces the pile into 
the ground. When 
the cartridges are 
thrown at the rate of 
fifty per minute the 
hammer is operated 
without the use of 
the lever, except 
when desiring to cease 
operating. 

The object of the 
air cushion at the top, 
formed by the bore 
in hammer H and piston I, is to prevent a heavy charge from 
injuring the machine, 

The powder employed is of the most simple character, being 
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composed of one and a-half parts chilcrate of potash, and one part 
of bituminous coal. both pulverised and mixed through an ordi- 

sieve. This powder burns very slow in the open air; a barrel 

might be igni at once without causing any report. The 
charges of powder are ex ingly small, a charge of one-third of 
an ounce being employed to throw a hammer of 675 lb. weight, 
and it is stated by the Scientific American that it exerts a force on 
the head of the pile equal toa dead weight of 300,000Ib. for a 
temporary period. The pressure is exerted on the head of the 
pile during the presence of the plunger in the cylinder; this gives 
a blow and pressure of the character of the hydraulic press with 
the rapidity of the hammer; hence the pile can be driven more 





rapidly, and forcibly, and firmer, without in any way injuring or 


splintering it, as in the common method of driving. The usual 
wrought iron ring, secured to the head of the pile preparatory to 
driving, is in this method entirely dispensed with, and it is esti- 


mated that even this trifling advan’ will nearly pay for the 
powder employed. 

A committee of engi 8, posed of W. W. Wood, Chief 
Engineer of the United States Navy; H. L. Hoff, of the Eagle 
Ironworks, Philadelphia; and T. J. Lovegrove, Inspector of Steam 
Boilers, Philadelphia, appointed to investigate the operation of 
this invention, give a most flattering report, indorsing fully all 
of the above statements. 








REPORTON THE TREATMENTAND UTILISATION 
OF SEWAGE.+ 


THE report, of which the pe toy ee an abstract, was presented 
by a commission consisting of the following gentlemen :—J. Baily 
Denton,* Esq., M. Inst.,C.E., F. G. 8.; Richard B. Grantham,* Esq., 
M. Inst. C.E., F.G.S., chairman, W. D. Harding, Esq., J. Thorn- 
hill Harrison,* Esq., M. Inst. C.E., J. Benjamin H. Paul,* Ph. D. 
F.C.S.; Professor Wanklyn, Dr. Gilbert, F.R.S., Dr. Angus 
Smith, F.R.S. ; 

Probably one of the most important results of modern scientific 
inquiry is the general recognition of the fact that attention to the 
hygienic requirements of towns and populous places has a great 
influence on the preservation of health and life. Hygienicmeasures 
are calculated to prevent disease, and therefore come to be re- 
garded even of more importance than the knowledge gained by two 
thousand years’ experience in theart of medicine. Pure air and 
water are two of the most essential requirements of all populous 
places. The removal of water from the surface and from the sub- 
soil by some kind of drainage has been found essential to healthi- 
ness of a place ; but the thing most of all important in its influence 
on the sanitary condition of the towns, &c., and as affecting the 
purity of the air and water, is undoubtedly the mode in which the 
excretal refuse of their population is dealt with. Even in the most 
primitive states of society it has always been found necessary to 
dispose of excreta and other refuse materially from dwellings, in 
such a manner as to prevent them from becoming a nuisance, and 
the most simple mode of effecting that object was probably the 
plan prescribed by Moses to the Jews. 

The fact that animal excreta are useful as manure has also led in 
many cases to the adoption of some plans of dealing with them for 
that purpose by which their accumulation in the vicinity of dwell- 
ings was prevented to a great extent. In thinly populated places 
no great difficulty would be experienced in devising simple 
measures sufficient in that way to meet all requirements, and under 
such circumstances the mode of effecting the object in view would 
be a matter to be determined and carried out by the individual 
residents of a place. But wherever the population became con- 
centrated in villages or towns difficulties arose as to the disposal 
of excreta or the immediate removal and use as manure, in con- 
sequence of which it became a practice almost universal to allow 
them to collect together with other refuse in pits dug in the 
ground near each house or group of houses, and Poe at intervals 
to remove the accumulated contents of these pits for use as manure. 
As the magnitude of towns increased the difficulty of thus dealing 
with excretal refuse became greater, and the offensive consequences 
of its accumulation near dwellings more sensible. Hence the sub- 
ject became more and more a matter to be dealt with by the local 
authorities, at first by regulation of the practices adopted by the 
inhabitants of a place, and eventuelly as a duty to be provided for 
and performed by the authorities themselves, in such a manner as 
- insure the common convenience and well being of the popu- 

ation. 

However, the full importance of this subject in other respects 


| was far from being appreciated until within the last thirty or 


| forty years. 


It is only within this recent period that there has 


| been anything like an adequate recognition of the fact that the 


| being offensive, and in some cases a great nui 


sanitary state of dwellings and towns, the health and mortality of 
their population, the condition of rivers, and other matters of 
importance, are, as a general rule, largely influenced by the prac- 
tices adopted in regard to excretal refuse. Within that period 
inquiry and experience have shown that excretal ny besides 
where 

lated in a state of putrefaction or decay near dwellings, may be, 
and often is, a source of vast injury to the public health. Opinions 





| may vary as to the precise mode in which that influence is exer- 


| 








cised—whether by the evolution of the deleterious gases, by the 
pollution of water, by the development of those minute organisms 
which are now very generally considered to be the media of infec- 
tion, or in all of these ways conjointly ; but there is no longer any 
doubt or difference of opinion as to the general truth that in 
regard to the mode of dealing with excretal refuse the sanitary 
point of view is far more important than any other. If, then, the 
weightiest question to be solved by a municipal body be—how 
best to preserve the health and life of the population committed 
to its charge, it is evident that one of the first duties of such a 
body is that of providing for the disposal of excretal refuse in a 
suitable manner. The recognition of this sanitary axiom has 
been so imperatively enforced during the present century by the 
frequent prevalence of epidemic diseases, such as cholera and fever, 
that it may perhaps now be regarded as unquestionable, except 


| where ignorance overcomes intelligence, and where mistaken 


notions of economy prevail. 

Under this aspect the subject has lately attracted very general 
attention, not only in this country but also in most civilised coun- 
tries abroad. It will, therefore, be desirable to recite briefly the 
circumstances under which excretal refuse may become a source 
of injury to health, and to trace the course events have taken in 
regard to this subject since public attention was first directed to 
the sanitary condition of towns, and since measures have been 
adopted with a view to its amelioration. 

Besides the inconvenience and offensive character of the system 
of collecting excretal refuse in pits or vaults near dwellings, the 
evils consequent upon that plan arose chiefly from the impregna- 
tion of the surrounding soil with decomposing material, and some- 
times also from the pollution of water used for domestic purposes. 
The pit or reservoir was, in some cases, provided with overflow 
channels or with drains by which the liquid contents were dis- 
charged into a neighbouring 
watercourse or intoa sewer, but 
in many cases that was unneces- 
sary, since the soil was of a suffi- 
ciently porous nature to admit of 
the continuous force escape of 
liquid from the pits. By this 
natural drainage, according to 
the nature of the soil, the liquid 
portion of the excreta would per- 
meate the soil and gain access 
to the wells, which were, as a 
very general custom, placed close 
to the pits where excreta were 
coll Moreover, this foul 
drainage would be augmented, in 
many cases, by the access of surface water to the pits, especially 


during wet weather. 
vated by the absence of any 


These evils were often much 
systematic drainage or sewerage of towns sufficient for the removal 
of subsoil water which became stagnant and putrified beneath 
the dwellings. | Even where underground sewers existed they 
appeared a been intended only for the removal of surface 
water ; the connection of house drains with these sewers was pro- 
hibited, and it wasa penal offence to throw any excretal or other 
offensive refuse into rivers. At that time the water-closets intro- 





* These have only attended the meetings. + British Association. 





duced by Braham in 1793 were very rarely in use ; they had been 
adopted only in the better class of houses in towns, and then 
they were used in conjunction with underground vaults for 
receiving the material Sadkeags from them. Their subsequent more 
general adoption, and the concurrent acquisition of a betterand more 
copious water supply, were no doubt largely conducive to the health 
of towns. These were attended with a decided aggrava- 
tion of the evils arising from the use of vaults or pits as receptacles 
of excreta, for the drainage or overflow from them became con- 
tinuous on account of the use of water in the closets, and was no 
longer dependent on the occasional excess of rain. Under these 
circumstances the pits or vaults became cesspools constantly 
charged with liquids which in most cases had no outlet into the 
sewers. Even so late as 1844 the Health of Towns Commissioners 
state in their first report that in some of the largest and most 
crowded towns all entrance into the sewers by house drains or 
drains from water-closet poolsis prohibited “‘underpenalty;” 
while in other places, including part of the metropolis, the entrance 
of house drains, was ‘‘the concession of a privilege, subjected to 
regulations and separate p i with attendant expenses,” 
tending to restrict the use of sewers for the p of removing 
excreted refuse or the drainage from pits containing it, or to con- 
fine the advantages of this plan to the wealthy. 

The removal of the domestic nuisance and inconvenience attend- 
ing the use of privies and pits for collecting the refuse, by the in- 
troduction of water-closets gave rise in this way to the creation of 
a town nuisance. The pent-up overflow from cesspools connected 
with water-closets saturated the subsoil; the town sewers or drains 
proved inadequate to the duty thrown upon them, for in some in- 
stances an improved water supply was taken into a town without 
any means being provided for taking it out again. The water of 
wells became permanently polluted ; fetid water rose in the cellars 
of houses, rendering the air impure by its exhalations. Sickness 
followed, and eventually there arose a louder cry against the cess- 
pool system as an intolerable nuisance, affecting not merely indi- 
vidual houses, but the town generally. 

The plan proposed as a remedy for this evil was the general in- 
troduction of water-closets, combined with a system of thorough 
town sewerage, the connection of house drains with the sewers 
being made compulsory on the owners of houses under certain con- 
ditions. By these means the necessity for allowing excretal refuse 
to accumulate at all near dwellings or within towns was to be done 
away with, and it was to be at once removed from dwellings into 
the sewers by a copious use of water, and swept rapidly through 
them out of the town with the waste water from houses and the 
surface drainage. In this way the whole of the water entering a 
town sveumadliy becomes polluted either by use or by admixture, 
and thus constitutes what is now commonly termed town sewage, 
the expeditious removal of which from the vicinity of the town is 
indispensable for the health of the neighbourhood. 

This system, known as the water-carriage system, has been largely 
adopted in this country, and, as a consequence both the drainage 
of towns and the removal of the excretal refuse have been in many 
cases effected by the same means. The utilisation of this town 
sewage as manure by the irrigating of land was contemplated at the 
outset, but it was not enforced, and it has been carried out only in 
a few cases, the sewage, as a rule, being discharged from the 
sewers into any adjoining river or into the sea, this being per- 
mitted so long as it did not create a nuisance. Individuals or 
towns injured by the discharge of sewage in this way were left to 
obtain what redress they could by legal means. The adoption of 
this system is well known to have given rise to much litigation, 
and many towns where it has been adopted have been placed 
in a very difficult position in consequence of injunctions by 
the Court of Chancery prohibiting the discharge of their 
sewage. Moreover, the adoption of the water-closet and 
sewage system of dealing with excretal refuse has 
been followed by a greatly augmented pollution of rivers, which 
is now acknowledged to have become an evil of national importance, 
and is still the subject of an official inquiry. At this point, when 
the measures adopted for removing successfully the domestic 
nuisance and the town nuisance arising from the disposal of 
excretal refuse have given rise to a national nuisance, it has become 
a very serious matter to determine what is to be done with the 
sewage of towns. The importance of this question is shown by 
the fact that besides engaging the attention of the late General 
Board of Health, besides being frequently discussed in Parliament 
and by the various local authorities throughout the kingdom, it 
has, within the last thirteen years, given rise to the appointment 
of three royal commissions charged with the duties of investi- 
gating the subject and of suggesting remedial questions, viz. :— 

.) The Sewage Commission, dated January 5th, 1857, to inquire 
into ‘‘the best mode of distributing the sewerage of towns and 
applying it to beneficial and profitable uses,” from which three 
reports have issued, bearing date March, 1858; August, 1861; and 
March, 1865. The conclusions the commission arrived at were to 
the effect that the direct application of sewerage to land favour- 
ably situated, if judiciously carried out and confined to a suitable 
area, exclusively grass, is profitable to persons so employing it ; that 
where the conditions are unfavourable, a small payment on the 
part of the local authorities will restore the balance ; that this 
method of sewage application, conducted with moderate care, is not 
productive of nuisance or injury to health; that methods of preci- 
pitation are satisfactory merely as a means of mitigating a nuisance; 
that the only radical — restoring the rivers to their original 
purity is to prevent the discharge of foul matters into them, and 
especially the discharge of sewage and other refuse of large towns; 
that the right way to dispose of towns’ sewage is to apply it con- 
tinuously to land, and that it is only by such application that the 
pollution of rivers can be avoided; that the magnitude of a town 
presents no real difficulty to the effectual treatment of a sewage, 
provided it be considered as a collection of smaller towns. 

(2.) The Rivers Commission, dated May 13th, 1865, to inquire 
“how far the present use of rivers for carrying off the sewage” of 
towns, pee places, &c., can be seoventel without “risk to 
the public health, and how far such sewage, &c., can be utilised,” 
from which three reports have already issued, bearing date 
March, 1866; May, 1867; and August, 1867; and further reports 
are expected, 

(3.) The Royal Sanitary Commission, dated November, 1868, ‘‘ to 
inquire into and — on the operation of the sanitary laws for 
towns, vi s, and rural districts in Great Britain and Ireland, so 
far as these laws apply to sewage, drainage, water supply, removal 
of refuse, prevention of overcrowding, and other conditions con- 
ducive to the public health.” This latter commission is now 
engaged in its first p’ i which are limited to the consolida- 
tion and improvement of existing laws, and the establishment of a 
better recognised central control. It is expected that a prelimi- 
nary —— from this commission will shortly appear. 

The object of this committee has been understood by its members 
as that of supplementing the above mentioued public inquiries 
with special information as to the local circumstances and prac- 
tical experience of various towns throughout the kingdom, and 
with other positive data relating to the subject, such as the Royal 
Sewage Commission have pointed out as requiring to be ascer- 
tained:—‘‘ Your committee, on entering on the duties, came to the 
conclusion that since town sewage, as it is now most commonly 
known in this country, is a source of nuisance, inconvenience, 
and injury to health, chiefly by reason of its containing 
the excretal refuse of the population, it was desirable the town 
sewage should not be restricted to the liquid discharged from 
sewers in places where there isa thorough system of sewage, com- 
_— J a and a copious supply = water, ry in 
other wo where the water-carriage system of disposing of ex- 
cretal refuse has been adopted ; put‘that it should a 5 ur- 
poses of the inquiry be as comprising excretal refuse 
in any state.” In order to insure an explicit understanding on this 
point in all and communications, the following re 
solution =a at a meeting of the commission on the 5th of 
January, , Viz. :— 
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“That the committee do interpret the word ‘sewage’ in the in- 
‘structions of the association as meaning any refuse from human 
habitations that may affect the public health—and this interpreta- 
tion of the term specified in all applications for information. 
Bearing in mind the circumstances ly referred to in the in- 
troductory remarks, that formerly towns’ sewers were essentially 
drains, the object of which were simply and exclusively the re- 
moval of surface and slopwater by the most direct course to the 
néarest stream, as well as the fact that such sewers, originally in- 
tended only for drainage, have in various ways come to be con- 
founded with and used as sewers for removing excretal refuse, as 
well as the surface subsoil water, it was for these reasons con- 
sidered to be especially important to make a marked distinction 
between drainage and sewerage, and with that object to denote 
the removal of surface and eB water from land by permeable 
channels, ‘as drainage by drains,’ and the removal of excretal and 
other refuse from dwellings, factories, streets, &c., by impervious 
conduits, or bag by sewage,’ according to the estination, a 

unde: t 


from such accumulations, and by the disch: of excretal materials 
into watercourses directly or indirectly; and it appears to be gene- 
rally admitted that these are serious evils that require to be 
remedied. Beside these views as to the sanitary aspect of the 
subject, there is still more decisive evidence of the conviction that 
a vast quantity of material is now wasted which might be of great 
service in agriculture for sustaining and augmenting the ene | 
of cultivated land. There is, however, no instance in whic 
decisive conclusions have been arrived at as to the best mode of 
dealing with town refuse so as to secure a satisfactory state 
of public health, and at the same time admit of the agricul- 
tural value of that refuse being realised without concurrent 
disadvantages. It does not —— that any particular improved 
system of dealing with house refuse has been generally adopted asa 
substitute for the old or of collecting such refuse in pits with 
periodical removal of the contents; neither is there any case 
where an attempted improvement has been long enough practised 
to furnish satisfactory evidence as to the efficacy of the means 
dopted, and their influence on public health. In both these 





drain should be or a permeable Pp 
throughout its entire length to remove water from the soil sur- 
rounding it; while a sewer should be understood as a channel 
na ae me | impermeable to be adapted for carrying away refuse 
without allowing either the refuse to escape through its sides or 
water to penetrate from without.” 

One of the first steps taken by the committee was to apply to 
her Majesty's Secretary of State for the Home Department for his 
assistance in obtaining information from foreign countries aoe 
representatives in England respecting the practice prevailing ab 
for disposing of the refuse of towns, villages, public institutions, 
factories, dwellings, &c., and having reference to the sanitary con- 
dition of the districts in which ‘hey are situated, the state of rivers, 
or the support and increase of the produce of the soil. This appli- 
cation Mr. Secretary Bruce has given effect to by transmitting 
from time to time very valuable information received from the 
following countries :— March 15, 1869, from Hamburgh ; March 16. 
from Saxe Coburg Gotha; March 25, from Holland; March 30, from 
Bavaria ; April 14, from Baden; April 26, from Saxony ; from 
Prussia; May 18, from Switzerland ; May 20, from Austria and 
Hungary, from Belgium, from Sweden, from Denmark, from 
Turkey, from Greece, from Russia, from the United States of 
America, from Wurtemberg. 

It appears from the documents that in most cases, both in town 
and country p'aces, the use of privies is very general, water-closets 
being rare even in large towns, and that the usual method of dealing 
with human excreta is to allow it to collectin pits (atrills gruben ; 
fosses), which are sometimes drained, either naturally by the per- 
meable character of the soil, or artificially, so that most or all of 
the liquid portion of the contents of the pits flows away or infil- 
trates the surrounding soil. Frequently privies are built over 
rivers with the object of getting rid of the excreta at once, and 
at some places methods still more objectionable are adopted, and 
many houses are without either water-closets or privies, and 
the common custom is to use night-stools, which are emptied 
into pits near the house. Thus, for instance, in Berlin, 
with their ae under 600,000, there are said to 
no less than 50, ight-stools. Only in some few foreign towns 
is there any system of sewerage for the removal of excreta by means 
of water. This is the case with Hamburgh, Paris, Brussels, Han- 
over, Washington, Philadelphia, San Francisco, and some other 
American towns to a greater or less extent. In some other towns 
modified arrangements of the privy and pit system have been to 
some extent adopted. These consist in substituting for the 
ordinary pit either a fixed or portable reservoir for receiving the 
excreta, These reservoirs are sometimes constructed with a drain, 
by which the overflow of the fluid contents escape, and sometimes they 
are both water and air-tight, the discharge of the liquid contents 
into the sewers being prohibited. In some cases such reservoirs are 
constructed so as to receive only the excreta, and sometimes so as 
to separate the solid and liquid excreta; but they are also used in 
combination with water-closets, and sometimes they also receive 
rain water from the house roofs, &c. The contents of the fixed 
reservoirs are removed periodically in several different ways, and 
according to divers local regulations ; sometimes their contents are 
simply dipped out, and sometimes they are removed either by 
pumping into closed tank-carts, with lift-pumps, or by means of a 
vacuum previously produced in the tank-cart. In some few cases 
the time that may elapse between the removal of the contents of 
these reservoirs is fixed by the local authorities. The portable 
reservoirs are from time to time removed and replaced with empty 
reservoirs, then carried outside the town, and their contents used 
as manure in some way. Both the fixed and portable reservoirs 
are frequently ventilated by means of shi rising above the house 
tops. ixed reservoirs are used in Carlsruhe, Ostend, Antwerp, 
Strasbourg, Berlin, and Dresden ; portable reservoirs are used in 
Gratz, Dresden, Leipzic, Strasbourg, Berlin, and Paris. Generally 
the contents of pits and of fixed or portable reservoirs are used as 
manure. In some cases such householders pay for the removal of 
— refuse, in others the contents of pits and reservoirs are 
sold, 

At some places the town authorities pay for the removal of the 
refuse and street sweepings. Thus in Carlsruhe, a town with 
about 25,000 inhabitants and 1400 houses, £500 a year is paid to 
to the contractor for the service, and the contractor sells the 
manure. Sometimes a town derives some return from the excretal 
and other refuse removed and used as manure. In the town of 
Groningen the yearly profit amounts to about £1600; in Antwe 
it is 00 ; Ostend, F700. In Strasbourg the cost of removal is 
only just covered by the sale of the manure; the sale of the 
refuse from the barracks at Carlsruhe, where 2800 men were 
quartered, realised a profit of £300 a year, and the attendant ex- 
penses amounted to about £40 a Pern According to experience 
in the neighbourhood of Beone, le, Munich, Zurich, Ghent, 
and other towns where excretal refuse is removed and used as 
manure, there is always a profit realised after payment of the cost 
of removal and transport, and it — to be considered 
probable that the expenses attending this system would be re- 
duced by the adoption of portable reservoirs. In some other towns 
the cost of removal and transport exceeds the return ; thus in 
Stockholm, with a population of about 150,000, the expenditure 
amounts to £35,000 a year, and the income derived from the sale 
of the refuse as manure £33,000 a year. In Hamburgh there is an 
extensive system of sewerage, and in a large part of the town the 
excreta are removed by water —— through sewers, In 
Brussels, Paris, Lausanne, and Lugano the pete gm system 
is also more or less in use in some form adapted to + con- 
ditions. In the two latter towns water-closets are but rarely used, 
however, and in Basle likewise the privies are situated so as to 
discharge into the Rhine or into one of its tributaries. In the case of 
Hamburgh the water of the Elbe is stated to be much polluted 
by op wd of sewage, but without any apparent serious 
influence on health. Statistics furnished by the Secretary to the 
Hamburgh Board of Health show, however, that the rate of mor- 
tality has kept pace with the increase of population. In 1840, 
before the construction of the sewerage, the population was 
137,000, with a mortality of twenty-eight per thousand. In 1838 
the population was 148,000, with a mortality of twenty- vO ond 
thousand. In 1859 the population was 174,000, with a mo: ity 
of twenty-six per thousand, and in 1866 the population was 195,000, 
with a mortality of twenty-eight per th d. The g | pur- 
port of the communications received from foreign countries is to 
show that the question as to the means by which excretal refuse 
may be disposed of and removed from dwellings, vi and 
towns, so as to prevent nuisance and evil consequences as 
the sanitary condition of the locality, is at least quite as much an 
open and disputed question as itis in thecountry. In these docu- 
ments therejis abundant evidence that wherever the subject has 
been considered there is a strong e sense of the injury 
Pit, ko, within Sopalous disc, from the improgaation of the 
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respects it may be easily said that foreign towns are, as a rule, far 
behind some towns in this country. The method of removing 
excretal refuse by pumping it into carts and carrying it out of the 
towns to the neighbouring land has in some instances been con- 
tinued with satisfaction, while in other instances it has been tried 
and abandoned. The plan of collecting and removing excretal 
refuse in portable closed reservoirs has been largely adopted in 
France, Saxony, Switzerland, and other countries, but in no case is 
any specific ink rmation given as to the extent to which the liquid 
portion escapes pone ee J or by drainage to pollute the 
adjoining soils and watercourses, or how far the portion of the 
oka that remains represents its original value for agriculture. 
In some towns it is thes that only the solid excreta are used as 
manure. Thus in Zurich there is a system of sewerage which 
carries off both the rain water and liquid drainage from gutters, 
houses, and reservoirs for collecting besides; and probably in most 
cases where cesspools are fixed and portable reservoirs are in use 
this greater part of the liquid excreta drains away. 

In some towns—as in Berlin, for instance—the use of water as a 
means of transporting the refuse has been proposed, and it is still 
under consideration. Some of the scientific authorities deputed to 
inquire into the subject have, however, recommended that any 
general system of sewerage based on that principle should not be 
adopted, because of the increased difficulty it gives rise to in the 
realisation of the manure value of the excreta, and because of the 
anticipated periodical influence on the air of the district where the 
sewage is applied to land, and upon the water of rivers where the 
liquid refuse is mixed with them. There does not appear to be 
in any country general or systematic legislation in reference to 
sanitary matters; almost everywhere the regulations with that 
object are in the hands of the police or other local authorities, and 
though the provisions relating to removals of refuse, cleaning of 
streets, &c., are often very minute and stringent, they are seldom 
or ever of such a nature as to deal effectually with those tendencies 
to unhealthiness which result from the accumulation of excretal, and 
other refuse material, especia'ly in large towns or densely popu- 
lated districts. As to the precise condition that affects the public 
health, the connection between the sanitary state of towns and the 
drainage, water supply, mode of disposing of excretal refuse, Xc., 
there appears to be even more than in this country an absence of 
definite knowledge or of demonstrative evidence in favour of any 
particular view; though, at the same time, there is everywhere, in 
civilised countries, an earnest consideration of these subjects in all 
their bearings, sanitary, municipal, and agricultural. 

While this information was being collected from foreign countries 
the committee preferred a series of questions with the object of 
eliciting information as to the several towns, cities, and rural dis- 
tricts throughout the United Kingdom, so far as the means at dis- 
posal would permit. These questions were sent to 338 local sani- 
tary and sewer authorities, and represent a population of about 
ten millions. Up to the present time replies have been received 
— 107 places, Losing an aggregate population of more than four 

ons. 


Number and Population of Towns. Applied to. Answered. 

Town of upwards of 100,000 . ... W.... 8 
- between 100,000 and 50,000. 23... . 21 
pea - 50,000 ,, 20, — ae. » » oe 
” ” 20,000 ,, 10000. 69 .... B 
ce...) ae eae 
Rural districts in ee ee es wines @ 
ee 6k * oe ae a * x 


Total area, number of houses, and rateable value of the 107 places 
from which replies have been received : The total area of seventy- 
eight of them is stated to be 413,218 acres; the area of the re- 
maining twenty-nine places has not been specified. In ninety- 
three of these places the total number of houses is stated to be 
727,816; and their aggregate rateable value, in fourteen instances 
no particulars were stated as to this point. 

fater supply.—It appears that the sources of water supply in 
these places are as follows :— 


Number of Aggregate 
towns. population. 
OE 5s 6s + 2s = ae —— 
Pe 66 + 2s ee eee 3, 
Gathering grounds ice we =» oe 1,210,906 
ve eae a «Se 606,552 
oe ares. « « 2 oe 6 « 59,000 
Riversand streams ...... 26... . £843,140 
ee ae ek eC ey ea Ue ee 19,000 
ae a ee: ee 
Rivers and surface wells . ... 2.5... 446,000 
No information given .. . 13 393,740 


Of these places, eighty are provided with waterworks, twenty- 
seven without, or give no definite information. 

The quantity of water supplied per head of the population is 
stated to be as under :— 


Number of Aggregate 
towns. population. 
From 50to30gallons . .... 7. 596,800 
= wat « + 6 a ao 1,477,007 
9 7 2a cs oe oe 455,500 
a nam «© . oa. > = eS 370,500 
Under 10 ws ee ae. ee ee 42,500 


Not stated ..... 438... . 1,444,000 


The largest quantity of water supplied is in the case of Lynn, 
where it is stated to be fifty-six re per head daily, and the 
smallest quantity is said to be supplied in the case of Stroud, 
where it is only four gallons per head. 

Dis of excretal refuse.—Of the 107 places there are forty- 
two where the old system of privies with pits, for collecting the 
refuse, is general, and twenty-five where it is partially adhered to. 
In forty-two places water-closets are general; in twenty-five places 
they have been adopted partially to a greater or less extent. 

Sewage.—Out of the 107 places there are only eleven where no 
system of sewage exists. In the remainder the sewage of the 
towns is either general or partial, and in some instances very 


defective. 

— of Houses. Population. 
Completely sewered . 48 375,002 2,230,578 
Partially om . 44 ° 152,785 1,039,731 
Not ~ . 224,800 ° 145,000 


Noinformation .. — 
Total « «ye 

Of the places which are completely sewered there are twenty- 
nine where water-closets are gene’ twelve where privies, and 
seven where both are used. the places which are only partially 





sewered there are twelve where water-closets are general, one 
two where privies, and fourteen where both are used, e 
places which are not sewered there is one where water-closets are 
general, six where privies, and three where both are used. 

a of li uid sewage and contents of pits, &c.—At seventy- 
one places out of the 101, the liquid sewage, consisting either of 
the incharge from water-closets, or the drainage and overflow from 
pits and cesspools, is discharged into the adjoining stream or river, 
and in two instances it is discharged into pools of water. Ata few 
of those places the sewage is first submitted to some kind of treat- 
ment, chiefly with the object of preventing or mitigating nuisance. 
At Bury St. Edmunds the liquid sewage is partly got rid of by 
means of dead wells. 

In places the contents of pits and cesspools are carted away. At 
fifteen places the liquid sewage is applied to land either wholly or 
Tr and at two of those places subjected to treatment. 

It will be evident that according to local conditions there will be 
great differences in the nature of the liquid sewage of different 
places, and that even the contents of pits, cesspools, &c., will vary 
according as the soil is readily or slightly permeable. The amount 
of the water supplied, and the admission or exclusion of surface 
water from the sewer, will also be influenced in this way. 

Total quantity and amount of liquid sewage.— Among the ninety- 
six places where there is a system of sewage, either general or 
partial, combined with water-closets and a copious supply of water, 
the minimum daily quantity of liquid sewage discharged varies 
from 20,000 gallons at Alton, to 17,000,000 at Birmingham, and 
130,000,000, at Liverpool. 

The storm discharge at places where the surface water is 
admitted to the sewers varies from one and a-half to twenty times 
as much as the discharge during dry weather, and in places where 
the surface water is wholly or partially excluded it varies from 
one and one-tenth to seven times as much as the dry weather dis- 
charge. 

The average amount of liquid sewage per head of the population 
in places where the surface water is admitted to the sewers varies 
from ten gallons to upwards of 100 gallons, and at places where the 
surface water is excluded it varies from six gallons to 100 gallons. 

Treatment of liquid sewage.—At fifteen of the places which are 
sewered wholly or partially, the liquid sewage is subjected to 
treatment either by allowing it to remain for a time in settling 
tanks from which the deposit is occasionally removed, as at Burton- 
on-Trent, Birmingham, Epsom, Farnham, and Andover, or by 
filtering, as at Uxbridge and Ealing. 

In eight instances deodorising materials are added, such as lime 
and carbolic acid, as at Carlisle and Harrow. Lime alone is used 
at Leicester ; lime and chloride of lime at Luton ; perchloride of 
iron at Cheltenham ; perchloride of iron and lime at Northhampton; 
ferruginous clay wetted with sulphuric acid at Stroud; and at 
Leamington the lime treatment has lately been superseded by the 
method proposed by Messrs. Sillar and Wigner. 

By this treatment the sewage is clarified, and a deposit is sepa- 
rated which is sold as manure. 

In regard to the effects thus produced, it is stated that at 
Leicester the sewage runs off as pure as ordinary rain water, at 
Ealing it is said to be free from smell, colourless, and harmless to 
vegetable or animal life, at Stroud and Luton the effect is stated to 
be satisfactory. At Harrow the nuisance is said to be somewhat 
miitgated, and at Abergavenny the stench is said to be abated by 
the treatment of this sewage. 

At Bury St. Edmunds upward filtration through charcoal and 
gypsum has been abandoned in favour of costly irrigation. 
At Banbury treatment of the sewage has failed. At Hereford, 
where it was proposed to be adopted in the parliamentary places, 
it hus not been tried, on the score of expense. At Tunbridge it is 
about to be tried, and at Hastings and Cambridge experiments 
are being made. 

The cost of treatment amounts, at Leicester, for a population of 
7500, to £300, and the cost of the plant for the purpose was £3000. 
At Luton, with a population of 18,000, the annual cost is £500; 
at Cheltenham, with a population of 36,000, it is £350; at 
Uxbridge, with 700C population, it is £200; and at Alton, with 
3300 population, it is £46. 

The solid deposit obtained by treating liquid sewage is sold at 
prices varying om 6d. to 2s. 6d. per ton. At Leicester as much 
as 5000 tons are produced. At Luton the deposit is mixed with 
night soil, at Banbury with street sweepings, and at Stroud it is 
made the basis of a manure that is sold at £7 10s. per ton. 

After some particulars as to liquid sewage-irrigation, which is 
carried out in many of the towns of the United Kingdom, the re- 
port winds up with the following : — 

At most places the application of the sewage to land has been 
found to exercise a most beneficial influence on the condition of 
the streams and rivers receiving the discharge of the district. At 
Epsom there was some damage done to the Hogs Mill River, but 
no complaint is now made. Even where the solid portion of the 
sewage only is separated by filtration or precipitation, the state of 
rivers receiving the discharge is improved. At Northampton an 
application for an injunction has been made by a miller resident 
on the stream. 

Generally speaking, no objection appeared to have been made 
to the application of sewage for irrigation, and where such objec- 
tions appeared to have been made on the ground that the applica- 
tion was offensive and injurious, they do not appear to have been 
supported by medical authorities, and in several instances they 
have ceased. 

As regards the sanitary condition of the district, it appears that 
in most cases the application of the sewage for irrigation has not 
been attended with any apparent change, and in several instances 
there is said. to be a wated improvement at Reigate «nd Brompton. 
Although the committee feel that the present report deals only 
partially with the subject of sewage, and is, in fact, only a prelimi- 
nary step towards the work required to be done, there are two 
points, viz., the cost of various methods of dealing with excretal 
refuse, and their influence on the sanitary condition of towns, which 
it is considered must be referred to, so far as the data obtained 
will permit. 

The removal of the contents of pits and cesspools by cartage 
appears to be in few instances conducted with some profit; more 
frequently, however, the cost is at least equal to the return ob- 
tained, and very often it is a source of loss. The treatment of 
liquid sewage does not appear to have advantage in any instance 
except in lessening the nuisance that would be otherwise caused by 
the discharge of sewage into rivers, and in most instances it has 
been a source of loss to the towns where it is practised. In re; 
to this point there is a marked difference between the results ob- 
tained in this country and those obtained on the Continent, where 
the removal of the contents of pits is frequently profitable either 
to individuals or to towns, 

The cost of the application of sewage for irrigating land appears 

be dependent on a ber of local conditions, and, consequently, 
to vary considerably. It would seem from the data obtained that 
in many instances the outlay requisite for this purpose would ex- 
ceed what a farmer could be expected to incur, and that in such 
cases, at least, it would be proper to regard this outlay as coming 
under two distinct heads, viz., that which a town may reasonably 
be expected to bear for the mere object of getting rid of its refuse, 
and that which a landowner or farmer may be able to incur for the 
improvement of his land. It is probable that when viewed in this 
lig t the application of liquid sewage to land would become a source 
of revenue to towns only under special favourable circumstances, but 
that, in opposition to the opinions which have been somewhat 
hastily formed in certain cases, it will more frequently entail some 
amount of expenditure on the towns themselves. At the same 
time the benefit to land and the improvement in the condition of 
rivers to be realised by the mode of dealing with liquid sewage can 
scarcely be matter of doubt or uncertainty any longer. 

In regard to the sani aspect of the subject, it may be 
as beyond question that the practice of allowing excretal to 
accumulate and remain for a long time neglected near dwellings 
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in pits, middens, cesspools, or otherwise, is almost invariably ac- 
companied by prejudicial effects on the sanitary condition of the 
places where it is adopted, either by the impregnation of the soil 
with decaying material, by the pollution, or by noxious exhalation. 

But even in places where the water supply has been improved, 

where a system of sewerage has been adopted, and other measures 

have been taken with the object of getting rid of the excretal re- 
fuse, the fact that the rate of mortality has not been sensibly if at 
all diminished, appears to point to some circumstance as yet insuf- 
ficiently guarded against which still exercises a prejudicial influ- 
ence. The imperfect or defective nature of the sewerage may in 
some cases be the cause to which this result is referable. But the 
part of the sewage system which most urgently demands attention 
at the present time is the ventilation. Gases of a poisonous nature 
are freely given off from liquid sewage in passages above the sewers 
from eposits collecting in them and in the house drains. The 
gases naturally ascend the sewer: s, and find egress either into the 
streets of a town or into the dwellings, by means of the house 
drains and otherwise. The means adopted for getting rid of these 
gases without injury to the sanitary = te of a town or of the 
houses in it are rarely such as to be effective, and the returns 
already obtained in reference to this mi shes sufficiently show that 
attention has not been directed to it in a degree commensurate 
with its importance. On these grounds the committee consider it 
would be in the highest degree desirable to institute an inquiry 
into the nature of the gaseous emanations from sewers in various 
places. 

In reference to the application of liquid sewage to land, they also 
consider it would be very serviceable to mi ake some inquiry into 
the nature of the sewage discharged in various places, so as to 
ascertain the differevce that exists in liquid sewage, so far as its 
: ilue as manure is concerned, and, at the same time to endeavour 

to obtain more definite information as to the cost of removing, and 
the agricultural value of right as established by practice. 
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HISTORY OF THE IRON 
TRADE. 
[SECOND SERIES. ] 
ABERDARE. 

THE venture of Mr. Scale, to which we referred in our last notice 
of the industries of South Wales, prompted others to come for- 
ward, and prominent amongst these were the Messrs. Tappington, 
who erected works at Abernant, where they now s ak but vastly 
improved and enlarged. 

Gadlys Works, started by the Messrs. Wayne and others, date 
from 1826. Onthe 14th March, 1545, Mr. Crawshay Bailey opened 
the Aberaman Works, a place whieh ha: e figured considers ably 
in public, and was conspicuous some yes o by a terrible boiler 
explosion, one of that long series which eventually attracted at- 
tention to the defective arrangements regarding boilers, and led to 
valuable improvemei.ts being carried out. 

With the exception of the Waynes, to whom we have referred 
in a previous article, no one seems to have achieved anything 
markable until the Fothergill family became identified with the 
place at Abernant, and to these its prosperity is chiefly due. 
Even one of these, the uncle of the present member for Merthyr, 
left a large burde n for his ne phew to encounter, and the way he 
set about it was as vigorous a lesson to young ironmasters “and 
coal owners as could be given, A man of refinement, of educa- 
tion, fond of society, and fitted to take a leading part, zealous in 
public institutions, and by no means loving isolation, he put all 
his private likings on one side, scanned the great task of reducing a 
debt of we are afraid to say how many thousand pounds, and then, 
like a true Englishman, literally ‘* went at it.” Richard Fothergill 
for many years was as one dead to all but his increasing works. 
In these he was indefatigable ; his iron speedily gained a name ; 
enormous quantities were shipped off constantly, and in a few 
years not only was the debt cleared away, but a larg 
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se fortune 
ilised, and the impress of prosperity became visible. In all 
directions where stagnation and a thinly inhabited district had 
been, the opposite was visible, and Aberdare emerged into the 
front ranks of iron and coal-producing towns. We do not overlook 
the great labours of eminent coal owners—of Samuel Thomas, of 
the Messrs. Davies, of Williams, &c.; but first of all unquestionably 
we must place Richard Fothergill. This success was not achieved 
until comparatively late years ; and when Plymouth Works became 
his in part, and he had gathered around him men of long tried 
worth and energy, who were well able to second his labours, he 
once more mixed with his fellows, and i ippealed, not unsuccessfully, 
for that position, as their commercial representative, he was so 
well qualified to fill. Most of the large ironworks of Wales once 
struck the eye of the tourist as being erected in the simplest 
manner, at the least expenditure of cost, and, with a creditable 
exception or two, with the least aid of science, The latter feature 
has always been a_ notic e one in connection with Mr. 
‘gill’s works. Under the management of Mr. Hosgood 
great number of inventions have been brought into 
service, many ong. ly ingenious. This faculty has also 
been extended to the residence of the proprietor at Abernant, 
which, erected by the buil lers of Marlborough House, is one of the 
most remarkable in the eo Those huge mounds of “tips” 
which some years ago called forth the censure, and elicited the 
advice of an eminent Scottish journalist, are now in the vicinity 
of the house covered with pin ne trees and verdure, luxuriant ferns 
hide old unsightly places, and the hot water even from the works 
has been utilised and div rte l inte an elegant pond, wherein 
tropical plants grow profusely. Lut cur task is more in depicting 
the developme int of manufactures than in tr: acing even such com- 
mendable improvements as these. At the first Exhibition a model 
of one of the Abernant furnaces was exhibited, and arrested con- 
siderable attention from the fact that the “ huge smelting pot ” it 
represented turned out no less then 426 tons of good iron in a 
week! 

Three blast furnaces with refineries, and i a yrtant de spe ndencies 
at Liwydocer ; four at Abernant, forges, rail mills, engine sheds, 
fitting shops, brick works; four again at Gadlys, an extensive 
puddling forge, rail mill, refineries, &¢e.; three furnaces again at 
Aberaman, pude dling forge, and ri uil mill ; ; all the furnaces, with an 
average yield of 1: 25 tons wee kly, represent in the aggregate an 
industr y that figures creditably amongst the great labour marts of 
the world. 

A brief record of the coal trade will end our notice of Aberdare. 
The first colliery opened by the Messrs. Wayne was in 1836 at 
Abernant-y-Graes, a little neighbourhood a mile from Aberdare. 
Following the Waynes came Powell, Davies, Williams, and othe rs, 
until, as described by a local historian, and without e er 
the steam coal of the district became celebrated to the Sethaes 
ends of the earth. As soon as its value was discovered the wits of 
speculators were set at work, and small farmers, who had managed 
by dint of great striving to eke out a frugal existence, found that 
they too had steam coal underneath their heather-clad mountains, 
and, this proved, capital was soon obtained to work it. In 1836 
the ‘coal sent off was afew barge loads only. In 1844 the coal 
shipped from the district was 400 tons daily. In 1853, from 2500 
to 3000 tons per day. From this period a sudden and enormous 
increase in the coal get may be noted. In the year 1862 the great 
quantity of 2,014,455 tons were raised in the p: ees and in 1863, 
notwithstanding many adverse circumstances, the “get” was » stitl 
more, being 2, 148,969 tons ; of this two millions were shipped for 
exportation. 

He who runs may read. It is evident to the least reflective that 
tlie discovery of the value of steam coal, the great demand that 
followed, the vast capital embarked, and the mass of illiterate, 
but hard- -working and fearless men employed, paved the way fora 
series of catastrophes. In the for developing the coal riches 
of the district, the penalties attached to reckless delving in the 
deep pits of the earth were overlooked, and the terrible explosion 
of Duffryn, of Hetty Shenkin, and others followed. The free 
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use of naked lights in workings, which, having double relays of 


men for day and night duty, were not allowed to get coal; 
double pits, or pits formed with ohly one air shaft entailed 
disasters long and terribly felt by those whose homes were 
wrecked for ever ; but which, attended with a great waste of life, 
have had the result of bettering the lot and lessening the risks 
of the survivors. 
were raised in heaps, the addition of fans to existing modes of 
ventilation has givenitan immunity from coal pit explosions during 
the past nine years, and in all parts of the neighbourhood there 
has been a similar end attained. So out of the vast evil some 
little good has been gained, but at an awful cost. 

The Rhardda coal workings, chief of which is Ferndale, several 
miles from Aberdare, has yielded a lesson of later days. There 
the ventilation maintained has been always good, but experience 
shows that in all the steam coal pits the quantity of gas liber- 
ated by falls is so great that no appliance of the managers can 
counteract it. They may establish a good mode of ventilation, 
but the ignorance or recklessness of one man can at any time ren- 
der it inoperative; and it is only by the education, and the bitter 
lessons of experience, that we can expect a cessation of accidents 
to follow. These facts should be broadly disseminated, and with- 
out special reference to Ferndale. The men are the custodians of 
their own lives. The Legislature can do next to nothing, the coal- 
owners little, in comparison to that which can be accomplished by 
careful, competent, men. This, then, must be rigidly inculcated, 
and if in coming years we can witness a full development of 
this great mineral track, unattended with great explosions, the 
picture of our coal and iron prosperity will have no pm shadow- 
ings such as now exist. 

We append a report of the trials of Aberdare steam coal in 
1858 and 1869. Eight samples were found to throw off on consump- 
tion a minimum of 5°32 per cent. clinker and ash. The cubic feet of 
water evaporated per hour calculated from 100deg.; constant 
temperature of the feed water was, minimum, 49°27 ; maximum, 
50°02. Pounds of water evaporated to 1 Ib. of coal consumed, at 
the same calculation of feedwater, minimum, 9°5; maximum, 
959. These trials were of coal obtained from Aberaman, 
Blac ngwaur, Waynes’ Merthyr, Powell’s Duffryn, Nixon’s Merthyr, 
aud Naviga.ion and Fothergill’s Aberdare coal. 








ENGINEERING ON THE CONTINENT 

THE Fraisans Ironworks, near Besancon, have recently received 
many improvements in the system of construction and in the 
working of the blast furnaces. The furnaces are 65ft. high and 
lift. Gin. diameter at the top; they are nearly cylindrical; the 
diameter is 13ft. 2in. only at 12ft. over the ground. There are 
eight tuyeres around the furnaces, and the diameter is 11ft. Gin. 
to the level of the tuyere. Up to 12ft. from the ground the wall 
of the furnace is made with hollow cast iron plates inside, through 
which there is a constant flow of water; the lining of the furnace 
is made with a single row of fire-bricks, 4in. thick; the upper part 
of the furnace is made of riveted sheet iron; the fire-brick lining 
is also 4in. thick, but there is a distance of 2in. between the sheet 
iron and the bricks, and a circulation of air prevents the overheat- 
ing of these bricks. This arrangement admits of very quick 
construction, and the body of the masonry being very little it is 
easily dried; one of these furnaces was in working order three 
months after the beginning of its construction. The daily pro- 
duction of these furnaces is above forty-five tons of pig iron. The 
ore, which contains 40 per cent. or 45 percent. of iron, is supplied 
by rail from a distance of eight miles; the coke comes by canal 
from St. Etienne, Montchanin, or Epinac—an average distance of 
eighty miles. The consumption of coke is 18 cwt. for one ton of 
pigiron. The ore is mixed with 30 per cent. of puddling furnace 
slags; these slags are ground, and mixed with lime and manganese, 
and then converted into bricks, which are carefully dried and set 
with the ore in the blast furnace. The silicon of the slag unites 
itself with the lime, and the oxide of iron is reduced; the slag is 
prevented from smelting before this reduction, This system 
admits the introduction of slags in the blast furnace in a much 
larger proportion than usual, The pig iron seems to be produced 
at the price of about £2 12s. per ton, which is very low fora 
district so far from the collieries. 

The Minister of Public Works has recently issued a new regu- 
lation for the calculations and tests of the wrought iron bridges 
on the ordinary roads in this country. This regulation is the 
most awkward that has ever been made. These bridges were for- 
merly calculated for a load of 95 1b. per square foot, and the strain 
on the girders was not to exceed 3 tons 14 cwt. per square inch. 
It is ordered now that such bridges should be calculated and tested 
to bear one or more two-wheeled carriages, weighing eleven tons, 
when this load is more unfavourable than the uniform load of 95 1b. 
per square foot. This weight will greatly increase the size of the 
cross girders, and also, for “the small bridges, of the main girders. 
1 a regulation would be tolerably good in special cases, as 
> towns, streets, mining and manufacturing roads, or very im- 
ant roads; but it is quite absurd to calculate the bridges for so 
heavy a load in agricultural or hilly districts, where the weight of 
the carriages never exceeds three or four tons. This regulation 
will cause a great waste of materials in many bridges, and prevent 
the building of many others which it would have been possible to 
erect on a cheaper system of construction. Of course, there is not, 
perhaps, in all the country, a single bridge able to sustain such a 
load. It would be much better to give the engineers no regu- 
lations at all, and to leave them to calculate the bridges for the 
probable load to be supported; but that would be contrary to the 
use of trifling and exaggerated regulations prevailing in this 
country. 

A new wrought iron chimney has been recently erected at the 
Creusot Ironworks. It is 197ft. high and 6ft. 7in. diameter. At 
the bottom the diameter is increased to 10ft. by a curved base 
which is fastened by vertical bolts to masonry work. The thick- 
ness of the sheet iron is in. at the top, and ,yin. at the bottom. 
There is an inside iron ladder. The weight of this chimney is 
forty tons; it has been riveted horizontally and lifted afterwards 
with a crane. Another one, 275ft. high, will be soon erected, but 
by a different system; it will be riveted vertically, with an inside 
scaffolding. These chimneys are built for an extension of the 
Creusot Works, especially intended for steel-making. There will 
be eight Bessemer converters, where the cast iron will be run 
direct from the blast furnace; there will be also many Martin’s 
furnaces, and an extensive workshop for melting steel in crucibles, 
where it will be possible to melt together fifty tons of steel. All 
these new works are surrounded with great mystery, and the 
admission of visitors is rigorously prevented. 

The Government engineers have made an inspection trip on the 
new branch railway connecting the small town of Annonay with 
the Lyons and Marseilles main line. The length of this branch is 
twelve miles; the junction is at the station of St. Rambert. After 
this junction’ the line turns sharply, and crosses the Rhone over a 
single line cast iron bridge, which has five spans of 164ft. Each 
arch is supported by three curved cast iron girders, 4ft. 4in, deep, 
w re arise of 15ft. 10in. The central girder has a vertical rib, 2in. 
thick, and two horizontal flanges 1ft. lin. wide and 2in. thick. In 
the outside girders the horizontal flanges are Ilin. wide and 

ein. thick ; the vertical rib is only lin. thick. These three 
girders are connected by transversal and diagonal braces. The 
distance between the outside girders is 14ft. 10in.; above the 
curved girders there are three vertical cast iron frames, bearing 
the cast iron cross girders, which are 4ft. Tin. distant, The ‘Space 
between these girders is filled with jack arches, over which is the 
ballast of the line. At each side of the bridge there is a stone 
foot-walk and an ornamented cast iron railing. This bridge has 
been calculated for a load of 3 tons 12 cwt. per yard of line, and a 
strain of 3 tons 2 cwt. per square inch on the curved girders, and 
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of 1 ton 11 cwt. on the cross girders, The foundations of the 
and abutments were made on the same system as the Keil Bri 
over the Rhine, with wrought iron caissons and compressed = 
These caissons were sunk through the gravel to 40ft. under low 
water mark; they had a length of 35ft. 5in., and a width of 
15ft. 5in. The sheet i iron, ,%in. thick, was strengthened by inside 
frames 3ft. distant. The construction of this bridge bas been 
finished in less than two years; the contractors were M. Castor 
for the foundations, and the F ourchambault Ironworks Company 
for the arches. The weight of the metallic superstructure is 
1055 tons, and the cost £14,998, including the cost of the jack 
arches; the cost of the foundations was £14,480, exclusive of the 
concrete and the masonry work. This bridge i is the only important 
engineering work on the branch. After crossing the Rhone, the 
line turns to the left, and rises on an incline of 1 in 50 for seven 
miles by the side of the mountains of the right bank of the Rhone. 
It reaches, by a down incline of 1 in 75 for two miles, Annonay, 
which is in a valley behind these mountains. There are many 
rocky cuttings, and a tunnel 700 yards long. There are only two 
intermediate stations. This line will be a tolerably productive 
one. Annonayis, indeed, a manufacturing town of someimportance, 
especially as regards paper mills. The opening of the traffic will 
take place at the end of this month. 
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2165. Cuartes Hook, Bridgewater, Somersetshire, *‘ Improvements in 
velocipedes.”—17th July, 1869. 

2198. GeorGce Fixnecan, Dublin, Ireland, ‘ Improvements in ms achinery 
for sawing wood and ‘stone, part of which is applicable also to other 
machines in which cranks are used.”—20th July, 1869. 

2290. ALEXANDER SmitH and Davip ConnincuaM, Stonehouse, Lanark- 
shire, N.B., “Improvements in treating and refining crude mineral, 
petroleum, and other hydrocarbon oils, and in the means or apparatus 
oftPployed therefor.” —29th July, 1869. 

2315. Lemuet Wettman Wricut, Brooklyn, New York, U.S., “ Improve- 
ments in paddle wheels.” —2ud August, 1869. 

2331. Tuomas Livesey and Tuomas Apportt, Blackburn, Lancashire, ‘* An 
improved mode of boiling size, and in the apparatus employed 
therein.” 

2332. ELISABETH Harner DE Bopmer, Rue Chalgrin, Boulevart de Stras- 
bourg, Paris, ‘‘ Improvements in the construction of carriage wheels.” 
2335. GeorGE STEWARD Haztenurst, Runcorn, Cheshire, ‘ Improve- 
ments in mechanism or apparatus to be employed as a medium of 
communicati on between passengers, guard, and engine-driver on rail- 

y trains.” 

a7. "Wusaae TatLow RaMsHILL, Abinger-road, Deptford, Kent, ““Im- 
provements in the construction of heels for boots and shoes.” 

2339. JoHN TayvLor, Herne Bay, Kent, ‘“‘An improved attachment or 

device for balancing toilet and other looking-glasses.”—4th August, 

1869. 

2341. Joun Exceand RicnarpD Bonn, Manchester, ‘‘ Certain improvements 
in self-acting temples for looms.” 

2343. Gror “WILSON Murr AY and Georce Mixcay Garrarp, Banff 
Foundry, Banff, N.B., ‘* Improvements in means or apparatus employed 
in pl loughing and tilling land.”—5th Auaust, 1869. 

2347. Epmunp Cocke, Bradford, Yorkshire, ‘“‘ Improvements in the con- 
struction of easy chairs and in the ornamental nails for the upholstery 
of the said chairs, which said improvements, wholly and separately, 

are also applicable to reclining seats, couches, wheel chairs, and other 

ticles of furniture.” 

2349. JUL es GARDE and ApoLpHE GARDE, Boulevart Bonne Nouvelle, 
sari aris, ‘‘ An improved ventilating hat.” 

351. WittiaM Burier Rust, Sheffield, “‘An improved portfolio or case 

“i the preservation of letters and documents in an alphabetical or 
other orderly manner.” 

2353. Tuomas Luacn, Tramere, Cheshire, ‘‘ An improved composition for 
coating the bottoms of iron ships and other navigable vessels and 
marine works, to preserve the same and prevent the adhesion of animal 
and vegetable matter thereto.” 

2355. WitutiaM Rogert Lake, Southampton-buildings, London, “ Im- 
provements in expanding drills for boring rocks.”—A communication 
from Elliott Perry Gleason, New York, U.S8.—6th Auoust 1869. 

2359. Davip Rince, Smethwick, Staffordshire, ‘‘An eccentric lever 
polygonal boring brace, to be used in place or in lieu of the ordinary 
ratchet brace.” 

2361. Wittiam Guest, Ardwick, Manchester, ‘‘ Improvements in clearers 
used in machinery for preparing and spinniag cutton and other fibrous 
materials.” 

2363. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B., 
“Improvements in irrigating and manuring land and in the apparatus 
or means employed therefor.” 

2365. JoHn MircHet and Tuomas Sette, Bolton, Lancashire, ‘‘ Improve- 
ments in the manufacture of Marseilles quilts.” 

2367. Writ1amM Rosert Lake, Southampton-buildings, London, “ An im- 
proved machine for sowing and covering seed and for cultivating land.” 
—A communication from Amos Newell, New York, U.S. 

2371. ALEXANDER C4&:SAR FREDERICK FRANKLIN, Abingdon-street, West- 
minster, “Improvements in bearings and lubricating apparatus for 
sciew propeller and other revolving shafts.” —7ih August, 1869. 

2373. JAMES QuINTON, Moorgate-street, London, “An improved tobacco 
pouch.” 

2375. Joun SrantarR and Strepnren Dawson, Manchester, and Epwarp 
Davie s, Birmingham, ‘‘ An improved arrangement of mechanism or 

apparatus to be employed for the purpose of dressing or distributing 
the different qualities of ground or pulverised grain into compartments 
or chambers.” 

2377. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘“Improve- 
ments in the manufacture of felted fabrics, and in the applie: ation of 
such fabrics to the manufacture of hats and other useful purposes.”—A 
communication from Francois André Duchéne, sen., Paris. 

2 ARCHTBALD TuRNER, Leicester, ‘ Improvements in utilising waste 
strips of india-rubber, and in machinery for cutting sheet rubber into 
thread.” 

2381. GeorGe Freperick ANSELL, Bernard-street, Russell-square, London, 
“Improvements in the mz anufacture of iron and steel.”—9th August, 
1869. 

2385. Taomas Hancox, Sheffield, “Improved machinery or apparatus for 
rolling metallic axles for wheels and for rolling guns, shafts, or other 
circular articles in malleable iron or steel.” 

2389. SamueL Hutcurnson, Leeds, Yorkshire. ‘‘ Improvements in ma- 
chinery or apparatus for striking-out leather.” 

2391. THoMAS SCHOENBERGER Bair, Tavistock Hotel, Covent- -garden, 
London, ‘‘ Improvements in the manufacture of iron and steel.” 

2393. JosepH Cappick, Birmingham, ‘‘ Improvements in candlesticks and 
in manufacturing parts of candlesticks.” 

2397. Henry Bessemer, Queen-street-place, Cannon-street, London, 
os Improv ements in the methods and apparatus employed in "the fusion 
of metals and metallic alloys, and in founding or casting the same.”— 
10th Aucust, 1869. 

2401. ANpDrew Berts Brown, Alfred-road, Birkenhead, Cheshire, “ Im- 
provements in hydraulic printing or copying presses.” 

2403. CurisropHER CRossLeY and Rospert Wuipp, Manchester, and 
Tuomas CrossLey, Rochdale, Lancashire, ‘‘Improvements in the 
manufacture of size.” 

2404. Jane Cross and Jonn McCany, Farnworth, near Manchester, ‘Im- 

provements in the manufacture of dry soap for washing, cleansing, 

calendering, and finishing cotton fabrics and woollen fabrics, and 
mixtures of the same.” 

2405, GrorGe Wurre, Queea-street, Cheapside, London, “ Improvements 
in pipes for smoking tobacco.”—A communication from Messrs. 
Hochapfel, Strasbourg, France. 

2407. Josera Mayer, Brooklyn, New York, U.S., 
hoop skirts.” 

2409. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the manufacture of iron and steel.”—A communication from 
James Jones Johnston, Allegheny, Pennsylvania, U.S.—llth August, 
1869. 

2410, Jean Fevrx Ernest Martin and Lovis GILBERT LE Guay, Randan, 
France, ‘‘ An improved construction of submarine and other tunnels.” 
2412. James Parris, Bolton, Lancashire, “ Improvements in the con- 

struction of skips, hampers, and other baskets.” 

2414. WILLIAM Epwarp NewTon, Chancery-lane, London, ‘‘ Improvements 
in centrifugal pumps.” — A communication from William Draper 
Andrews, New York, U.S.—12th August, 1869. 

2420. CLINTON EpacumBE Brooman, Fleet- street, London, “ Improve- 
ments in treating the waste of wool, silk, horn, and other nitrogenised 
animal matters to be used as manure.”—A communication fron Paul 
Pichelin, Orléans, France. 

2422. Taomas BeckwirTs, Stockton-on~ -Tees, Durham, “Improvements in 

reaping and mowing machines 

2424. Joun Cowan, Werusnecsntth Bridge, Works, Barnes, Surrey, ‘“‘Im- 
provements in the manufacture of soap. 
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munication from Sylvester Harnden, Reading, Massachusetts, U.S j February, 1869. gear with it, a positive, as contra-distinguished from a frictional, hold of 
16th June, 1869. i Instead of the ordinary fire-place in which the combustion of the fuel | the indented wheel on the rope i blished by or th tion 
65. Joun Henry Jomnson, Lincoln’s-inn-fields, London, ‘“ Improve- fected, the inventor constructs an oven or chamber without fire-bars | of the brake, so as to effect the traction of the en ) 
ments in picks, which improvements are also applic able to axes, adzes, | on the bottom of which oven the fuel to be burned is supported. The | 359. W. Apams, Bow, and W. G. Beatriz, S rbiton, “ B y ap 
rakes, hoes, shovels, and other like instruments.”—A communication | fuel is supplied to the oven by an opening at one side or other convenient Dated 5th February, 1869. 


from Charles Atwood Hardy, Philadelphia, Pennsylvania, U.S.—17¢th | part. 


June, 1 


The air to support the combustion of the fuel may either enter the 
oven direct from the at eor d by flues made in the top 
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To someé convenient part of the frame or body of the carriage, and ¢ 
each end of the bearing spring, the inventors secure a scroll iron —~ 
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hanger having a jaw projecting downwards, with holes or slots formed in 
such jaw to receive two revolving trunnions formed on the sides of a 
socket tube, through which tube passes a rod secured to the end of the 
spring by a suitable jaw and pin. On this rod, and bearing against the 
end of the socket tube, they place a spring of india-rubber or steel or 
other suitable elastic material, such spring being confined at the ends by 
two metal plates, and secured by screw-nuts or collars, so as to allow of 
adjustment. 

394. W. WitiiaMs, Sneinton-Ellments, Notts, ‘‘ Communicating in trains.” 

—Dated 9th February, 1868. 

The inventor attaches a tube, shaft, or equivalent contrivance to the 
whole length of a railway carriage. At each end of this shaft is inserted 
a rod, and in the space between these rods are placed springs or their 
equivalents, which press or force the rods out of the tubes to any required 
distance, to meet the ends of the rors affixed to the adjoining carriages. 
At the outward end of each rod is affixed a disc or buffer, the outward 
face of which is formed with raised segments or their equivalents, which 
gear with the discs or buffers of the adjoining carriages. On the shaft 
adjoining the guard’s or driver’s carriages is placed a wheel or its equiva- 
lent, and in a position suitable for the convenience of the guard and driver 
is placed another wheel, which, when turned, will communicate rotary 
motion to the shaft. On this last-mentioned wheel or its equivalent is 
fixed a camber-wheel, with which is ted a rod attached to a bell.— 
Not proceeded with. 

8888. W. Pippino, Walcot-square, ‘‘ Locomotion.” —Dated 21st December, 1868. 

This consists in placing and affixing in naves equidistant bow-sha 
double spokes, with their hollows facing each other, connected together 
at their extreme ends. Projecting from the ends of such spokes, alter- 
nately of different lengths, and at right angles with them, are placed 
and fixed bolts or studs, for the purpose of their being made to pass 
through sideways, and to partially rotate between the centres of rails 
placed in parallel lines, and almost in close contact at their ends. The 
disconnected rails are to be secured at their ends in pairs by elastic bands 
or fastenings, to allow of their movement when progressing or turning on 
to the feet or chairs, described in the specification of the patent No. 
14036, dated 24th March, 1852. The navesin connection with the port- 
able rails hereinbefore described are to be placed on axles affixed to the 
vehicle immediately over their ordinary wheels, and in such manner as 
to encircle them in such manner that the rotating surfaces of such wheels 
shall always be in contact with one of the parallel lines of the discon- 
nected rails.—Not proceeded with. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

218. Louis Crossiey, Halifax, “ Steaming printed yarns.”—Dated 23rd 

January, 1869. 

The inventor forms an outer shell or jacket partly or entirely round the 
framework of the steam chamber as hitherto used, which framework thus 
furnishes the inner casing of the vessel, leaving a hollow space between 
for the introduction of the steam, and by this means, the inner casing 
being kept constantly at a great heat, the condensation of steam when 
admitted within the inner portion of the chamber where the yarns are 
placed, will be nearly or altogether obviated. The steam can either be 
admitted within the inner chamber direct from the space between this 
and the outer shell by means of a valve, or it may receive the steam 
direct from a pipe passing through the outer casing into the inner part of 
the vessel, without being first admitted to the hollow space between the 
two shells.—Not proceeded with. 

308. A. V. Newton, Chancery-lane, ‘‘ Condensing slivers.”—A communica- 

tion.—Dated 1st February, 1869. 

The working surface of the doffer cylinder instead of being, as is ordi- 
narily the case, cut up into bands to reduce the sliver into ribbons, is 
formed with a continuous card surface, and the sliver as it is taken off by 
the doffer comb is taken up by endless bands or other equivalents, whose 
office is to divide up the sliver into ribbons and deliver the ribbons to 
condensing rollers, which will give to the ribbons a proper amount 
consistent to allow of their being wound into aroll ready for transmission 
to the roving frame. The width of the bands will depend on the width 
of the ribbons or sliver required to be formed for conversion into rovings. 
Tie bands may be brought nesr enough to the doffer to take up the 
sliver directly therefrom, or a take-up roller may be interposed between 
them to deliver the sliver into the bite of the bands. 

310. R. C. MAnsrreLp, M. G. Brapiey, and B, Brapiey, Nottingham, 

* Yarn twisting machine.”—Dated 2nd February, 1869. 

A tube of metal or other suitable substance is firmly fixed in the to 
spindle-rail of the machine (which rail is a fixed one), and at such alengt 
as to pass through a movable rail called the copping rail, and reaching 
nearly to the top of the blade of the spindle, which passes through the 
tube. This tube is of sufficient strength to form a steady bearing or 
bolster for the spindle, and also to serve as an axle for the bobbin to 
revolve upon.—Not proceeded with. 

316. 8. Brooke, Brighouse, ‘‘ Condenser carding engines.”—Dated 2nd 

February, 1869. 

This consists in the application of a series of knives or blades fixed in 
front of the doffer cylinder at suitable distances apart, and so as to enter 
slightly into or between the card teeth ; also in the employment of a 
series of combs or “ doffing plates.” Or one such plate is formed by 
spaces at intervals, so as to work or reciprocate in betwixt the knives or 
blades for stripping the film of wool or fibre from the doffer in strips or 
ribbons. Also a grooved roller placed in front of the knives (which 
enters therein) to receive and carry the strips of wool or fibre forward 
therefrom toa pair of grooved rollers, which conduct the same to the 
ordinary rubbers of the condensing machine. One of these rollers is 
formed with concave grooves, and the other with convex, or so as to fit in 
the grooves of the other roller.—Not proceeded with. 

363. A. L. C1 ark, Chancery-lane, “‘ Mules.”—Dated 5th February, 1869. 
The wool, when prepared for spinning, is in the condition of roving or 

prepared sliver wound upon spools. These spools are placed upon drums 

at the back of the rolls. The roving passes from the spools between the 
rolls and thence to the spindles, which are in the usual position in the 
carriage. When the machine is ready to start the carriage and spindles 
are at the nearest point to the rolls. When the mule is started the car- 
riage begins to recede from the rolls, the rolls running at the same time 
and delivering the roving at about the same speed as the traverse of the 
carriage ; the rolls continue delivering the roving until the carriage is 
about half-way out; the rolls are then stopped by what is termed the 
‘roller motion,” the carriage still continuing out to the end of its traverse. 

The rolls being stopped, and the carriage continuing its way out, the yarn 

is consequently drawn and made finer. 

378. B. Waker, Lenton, Notts, “* Jacquards.”—Dated 6th February, 1869. 
The inventor employs a reeding machine capable of making its own 

fabric, which fabric forms a substitute for the cards. He works paper 

from a circular or other shaped cylinder, movable or otherwise, such paper 
being independent of the fabric made in the reeding machine. The Jac- 
quard wires which he employs are lifted independently of the motion 
of the cylinder, and the fabric and the paper while at work are kept in 
sufficient tension by rollers or by other equivalent mechanical contrivance. 
396. J. WiLkinson and W. Scort, Bradford, *‘ Looms.”—Dated 9th February, 
1869. 

This consists in the application of a toothed wheel to the beam to gear 
into another toothed wheel of smaller diameter mounted on a stud fixed 
to the loom frame, and to which stud wheel is fixed a brake pulley for a 
cord or belt to pass round and then be attached to a weighted | sey This 
lever is provided with a catch taking into the toothed wheel fixed on the 
beam so that the attendant, by operating the lever, may lift the weight, 
and thereby remove the pressure from the brake pulley, and let slack the 
warp, and also, by means of the catch, set up the beam so as to increase 
the tension of the warp.—Not proceeded with. 

387. W. R. Lake, Southamplon-buildings, ‘‘ Knitting machines.”.—A com- 

munication.—Dated 8th February 1869. 

This consists in the arrangement of two conical needle carriers placed 
one opposite the other, connected together by gear wheels, and constructed 
in such a manner that the needles of one needle carrier work betwi 


common beam, the heads of their respective frames being secured to the 
beam by screw bolts which through both heads and through the 
beam. The construction of the beam is somewhat liar. It is formed 
of two bars, trussed or strutted at the middle and for the greater portion 
of their length, and terminating at both ends in solid portions. The 
foremost end of the beam carries the head and brake of the plough, and 
the rear end of the beam carries the handles. The portion to which the 
handles are fitted is made cylindrical to allow of the beam turning on its 
axis without the handles in order to invert the plough bodies at pleasure, 
and it is provided with catches or teeth which fit into notches formed on 
the sliding socket or collar that carries the handles, and thus serve to 
lock the handles to the beam while the meg is in use. The plough 
carriage is fitted with a pair of running wheels, and capable of adjustment 
= the action of a vertical screw) to any height to suit the work in 


342. J. J. BacsHawe, Sheffield, and W. F. Batuo, Birmingham, ‘‘ Semolina 
and flour machinery.”—Dated 4th February, 1869. 
First, the inventors construct rolls of corrugated or wavy longitudinal 

section, so that at different points in their axial line they will be of 

different diameters, the corrugated or wavy surface of the rolls being 
grooved or toothed in any convenient manner for acting upon the grain 
or semolina. Second, they use grooved or fluted rolls in pairs of unequal 
diameter, driven at equal angular velocities, thus causing a different sur- 
face velocity, and more effectually operating upon the grain and semolina. 
-—Not proceeded with. 
369. J.8. Orrorp, Norwich, “ Clipping and shearing.”—Dated 6th Feb” 
ruary, 1869. 

This consists in the use of a fixed comb with an . ¥ rib or flange 
on each tovth leaving a receptacle thereon for the teeth of a movable 
plain comb-shay holder by the movement of which the hair, wool, or 
other material is held between each tooth of the holder, and the outer side 
of each rib or flange of the fixed comb, against which it is brought in con- 
tact and firmly held ready to be cut off by the action of a cutting blade 
moving over the comb and holder in a direction from the bases to the top 
of the ribs or flanges. 

373. J.T. Epmunps, City-road, “‘ Cattle medicine vessels.” —Dated 6th Feb- 

ruary, 1869. 

This consists of an instrument or apparatus constructed as hereafter 
described for administering drinks to horses or other cattle. It is com- 
posed of a tube, by preference made of metal, having at its lower end a 
piece of flexible tubing, but not necessarily, as the whole tube may be 
made of metal. This tube is intended to contain the drink it may be 
desired to give an animal, and its size is regulated according to the 
amount it is tocontain—a half-pint or pint for example. In this cylinder 
or tube the inventor places a piston or plug connected to a long rod pass- 
as Soa a stuffing-box at the other end, and surrounded by a second 
tube outside, and beyond the first and larger tube, a spring is placed in 
the smaller tube and round the piston or plug rod, which always gives 
the rod a tendency to escape from the tube.—Not proceeded with. 

877. T. Harrison, Lircoln, ‘* Drills.”—Dated 6th February, 1869. 

This consists in arranging the corn, seed, or manure box or reservoirin 
such manner that it may remain constantly in a level position, whether 
the drill is being moved up or down hill, or over undulating land so 
— bw ow of the corn, seed, or manure will not vary.—WNot pro- 
ceeded with, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
$11. C. Hour, Wolverhampton, “ Fire-place screens.”—Dated 2nd February, 
1869. 


This consists in making the use of sheets of glass, transparent, semi- 
transparent, or opaque screens, some of which are highly ornamented on 
the surface by cutting or being pressed, or moulded, or silvered at the 
back, to serve as mirrors, or in any other convenient way. It is pre- 
ferred, however, to use one or more sheets of plain glass, and to apply to 
the surface intended to be the back thereof any desired ornamental 
design in gold, silver, or colours, or imitation jewels, or any combination 
thereof, or to place behind such sheet or sheets of glass any painting in 
oil or water, or otherwise, or (phulvg:uph, plain or coloured) or otherwise, 
glass into a frame of metal or other material, by aoe stamped out 
of sheet metal, iron, or tinned-iron, or they may be cast in copper, brass, 
or steel, or other material. Some of the metal frames are a 

ted, or varnished in such a way that they are themselves of an orna- 
mental character. 
314. N. Voice, Handross, Sussex, ‘‘ Water-closet machines.”—Dated 2nd 
February, 169. 

The inventor takes, say a tube of india-rubber, and encloses it at one 

art of its length in an outer tube of metal or other suitable material. 

his outer tube is provided with a boss or enlargement, in which a lever, 
screw, or other appliance for exerting pressure on the rubber tube is fitted. 
If the appliance for exerting pressure be a weighted lever, it compresses 
the portion of the rubber tube which is within the boss, and thereby pre- 
vents passage of water through it, but when the lever is raised by any 
ordinary means the rubber tube is free to resume its natural form, and 
to permit the fluid to pass through it.—Not proceeded with. 
330. C. D. ABEL, Southampton-buildings, ‘Artificial stone.”—A communica- 

tion.—Dated 3rd February, 1869. 

The principal components of this hydraulic cement are lime, silica, and 
alumina, the two latter being by preference extracted from refractory 
clays. In order to bring about the formation of the double silicate of 
alumina and lime, sulphuric and boracic acid are added in small quantities 
to the compound. 
$44. T. ParkuuRst, Chatham, “ Gully lraps.”—Dated 4th February, 1869. 

This consists in furnishing sewer gratings or gullies with an under or 
catch receptacle having a passage-way or hole in it, furnished with a 
movable pan, flap, or door, pressing against such passage-way or hole, 
attached to a lever bearing an equipoise. The » flap, or door will 
therefore be self-acting when any material or fluid falls on it from or 
through the catch receptacle by reason of the weight of such material 
or fluid, and after allowing it to pass will then close, and so trap the hole 
or passage-way in the bottom of the catch receptacle, and thus prevent 
the escape of effluvia.—Not proceeded with. 

356. W. BiunpeLi, Upper Thames-street, “Chimney guards.”—Dated 5th 
February, 1869. 

The guard or casing, which is to be placed on the chimney top in the 
usual manner, is made rectangular in cross section and covered at its 
top by a suitable cap. The sides at their upper parts are formed with 

penings, the bined total area of the openings at each side of the 
guard or casing being equal to the cross sectional area of the guard or 
casing itself. Each opening is provited with a flap or louvre-piece, work- 
ing horizontally on pivots or centres in such manner that the upper part 
of the flap or louvre-piece when it is closed shall oy wd overlap the 
inner e of the upper part of its opening, while the lower part of the 
flap or louvre-piece in the same position ke manner overlaps the 
outer part of the lower edge of the opening. Each flap or louvre-piece is 
8o balanced by a weight, or by other suitable means, as to stand at an 
angle when at rest, thus leaving its opening clear for the escape of smoke 
or vitiated air, but so, nevertheless, that the slightest current of air from 
without shall have the effect of causing it to close its opening. 

399. L. A. St. Paut pe Lingay. Paris, ‘* Roofing tiles."—Dated 9th Feb- 
ruary, 1869. 

The inventor provides the tiles with lateral flanges, by which they are 
connected together, and also with ears for securing for the tiles to the 
framing of the roof. The ears are fixed at one corner of the tiles, while 
the ears are made to hook on to the flanges, and are also secured by nail- 
ing to the rafters. The number of these ears vary according to the size 
of the tiles; by making the tiles of small dimensions the inventor is 
enabled to use much thinner and cheaper metal the case when 
the tiles are made of considerable size. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
pl ts of War or for Coast Defence, Gun Carriages, &c. 





those of the other, and that by the combined action of the needles in the 
two carriers an elastic fabric can produced of one or more colours. 
Also in the arrangement of cam cases in combination with the needle 
carriers in such a manner that by the action of the cams in the cam cases 
the desired rising and falling motion is imparted to the needles, 


Class 4.—AGRICULTURE: 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
217. W. Hucarns, Halstead, ‘ Millstone dressing.”—Dated 23rd January, 
1869. 

This invention has special reference to dressing millstones by means of 
diamonds or other hard substances, and an important feature in this in- 
vention consists in making the ‘‘ cracks” or ‘‘dress” of the stones in seg- 
ments of a circle instead of in the usual rectilinear direction up or down 
tbe lands or grinding surfaces of the millstones. The “‘ cracks” or ‘‘ dress” 
may consist of a series of continuous segmental curves from the eye or 
centre of the stone to the periphery, but two several concentric series of 
such curves may be used when thought desirable. 

339. J. Howarp, Bedford, “ Turn wrist ploughs.”—Dated 8rd February, 
869. 


1 
The plough is constructed as is usual with two bodies—the one right- 
han ofa 


© 
di the other left-handed—which are fixed on opposite sides 


ant eeet'n® © 





348. J. Vavasseur, Gravel-lane, Southwark, “ Working ordnance.”—Dated 
4th February, 1869. 

The inventor mounts on the gun an axle carrying a toothed 
pinion or pinions gearing into a rack or racks fixed to the bed or slide 
upon which the carriage recoils, such racks being, gag me formed 
by cutting slots in metal plates fixed to the slide or bed. Near each end 
of this axle is a toothed wheel, which, during the recoil of the gun, is 
loose upon the axle, but which, when the gun is to be run forward or 
moved, is made fast therewith by a clutch. With the toothed wheel gears 
a m, which is actuated by a crank handle, so that when the toothed 
wheel is fast on its axle the gun ed be run forward by turning this 
crank handle. At the front end the carriage are two rollers, so 

that when the carriage is down on the slide ready for firing 
these rollers are clear of the slide, and take no part of the weight.— 
Not proceeded with. 
354. J. Jopson, Derby, “‘ Explosive projectiles.” —Dated 5th February, 1869. 

The object of Ft improvements is to admit of the head or fore end or 
of projectile being split or broken a 4 into a number of definite 

: ‘ on of this head or end, to 





‘orms or also, by the form of a po 
rn eer pe 
or le on 0 pro, le. other o) o! 
ae pees ae beh vision of the parts of the 


the im 
into definite sections, f ch ith 
projectile ino definite portion or sections, by forming wich part with 


pac in a plane at right angles to the axis of the projectile, or parallel 
oa right angle, the object being to form the rings so that the _— 
them, by being of thickness, may be better adapted for the 
portions of one ring, in their action ag those of another, on the explo- 
sion of the contained explosive matter, to effect fracture thereof into 
definite forms. : 

361. J. H. Jonnson, Lincoln’s-inn-flelds, “‘ Mounting ordnance.”—A com- 

munication.—Dated 5th February, 1869. 

The trunnions of the gun are mounted upon a aeeet upright levers, 
which turn on centres at their lower ends in the he carriage, 
and which levers form the front ion of a og ead parallel on 
each side of the gun, composed of the two uw t levers refi to, and 
other upright levers in the rear, and two horizontal rods or links coupling 
the trunnions with the upper ends of the hinder bape levers. The 
base of the parallelogram is formed by the main body of the or 
support. It will be readily understood that the gun may be drawn 
— Se ae oe — Je iy oeeall ag ~ 4 to be com- 

letely con > motion el, an e gun pre- 
pene = the same direction as roe Bi th ita elevated and lowered 
position. The recoil of the gun is caused to contract a spring or springs, 
or elevate a counterweight, which shall subsequently produce or assist in 
producing the movement requisite for elevating the gun. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

340. H. and J. Bryceson, and T. H. Morten, Stanhope-street, ‘‘ Electric 

organs.” —Dated 4th February, 1869. 

The First improvement relates to an arrangement for maintaining, for 
any required length of time, the current of electricity round the electro 
magnets of the drawstop apparatus, however great the rapidity with 
which the knobs are moved by the performer, and for actuating on 
inflation of the main bellows of the organ the positive or negative electro 
magnet of euch drawstop apparatus, so as to ensure a correspondence be- 
tween the position of each slider, and the position of the knob at the key- 
board to which it belongs. The Second improvement relates to an ada 
tion of hydraulic cylinders, and a column of water for os the swell 
louvres, whereby a great saving of friction is effected when the motion is 
required to be transmitted to a dist. orin an indirect line. The Third 
improvement relates to an adaptation of hydraulic cylinders and a pres- 
sure of water for working the combination movements, so that they can 
be commanded by the performer without offering the usual great resist- 
ance. 

343, E. D’Arrtois, Charlotte-street, Fitzroy-square, ‘‘ Inkstands.”—Dated 4th 
February, 1869. 

The inventor preferably gives to the inkstand the form of a gun, al- 
though any other shape may be used. The inside of the gun is a glass 
tube, which is closed at one end ina rather conical form; at half an inch over 
that end, and perpendicular to it, the glass is pulled in so as to form a 
cone, filling very nearly all the diameter of the tube; the bottom of that 
cone is terminated with a small hole giving communication inside the 
tube. The other end of the tube is quite open in its diameter to receive 
the ink, and is after that corked and sealed very tight. This being done 
the tube is surrounded with a plastic stuff, wood, or any kind of metal or 
stuff which has received before the form of a gun.—Not proceeded with. 
352. H. Jones, Portland-place, “ Tuning forks.”—Dated 4th February, 

1869. 





The inventor uses a sheath or case, into which he fits a tuning fork so 
that the forked ends remain free to vibrate therein, and in such ends 
openings can be made in the above named case or sheath, a striker being 
fitted therein, usually radiated with three, four, or more radii, so that 
two remain within, and one, two, or more protrude beyond the case or 
sheath, which striker, upon being pressed by the thumb or finger, presses 
the end of the tuning fork, which, when suddenly relieved, emits the 
musical sound. 

358. J. HenpERson, Leith, ‘‘ Surface condensers and refrigerators.”--Dated 
5th February, 1869. 

This consists in entirely surrounding an ordinary condenser or refri 
rator with water spaces, and may be carried out in practice by making the 
condenser with double casings or shells, and by admitting part of the con- 
densing or cooling water between such shells. The invention is most 
conveniently applicable to surface condensers of the kind fitted with 
tubes, through which the water s whilst the steam surrounds them, 
but it may also be adopted in those in which the steam is inside of the 
tubes and the water outside, and in the latter case there three 
shells or casings, water being between the outermost and the second, and 
steam between the second and innermost.—Not proceeded with. 

374. H. A. BonNEVILLE, Paris, ‘‘ Solid broth composition.”—Dated 6th 
February, 1869. 

A ball of salt is covered in with successive layers, and in proportional 
quantities, with the follo substances in the ollowing order :—Extract 
of meat, grease, dissolved gelatine, and is aromatised with a proportional 
quantity of vegetable extracts. 

381. L. S. and A. SeaBacu, Wiesbaden, Prussia, “ Preserving beer.” —Dated 
8th February, 1869. 

Carbonic acid gas is generated and caused to act upon the liquid or 
beverage to be treated so as to preserve it and improve its Bion = and it 
also may aid in forcing it up to the required level in order to be dis- 
charged.—Not proceeded with. 

382. E. J. D. Fossarp, Paris, “‘ Clyster pump.”—Dated 8th February, 1869. 

The inventor dispenses with any bifurcation of the suction or delivery 
tubes, and maintains them in a right line with each other, or nearly so. 
He places the d gon + at any convenient point on this right line, connecting 
it at one end with the suction pipe and at the other end with the 
delivery pipe. He forms the pump simply of a straight tube, having at 
its lower extremity a loose ad me opening upwards from the suction tube, 
and at its upper end another loose valve opening upwards into the 
delivery tube.—Not proceeded with. 

383. R. W. Row, Alton, Hants, “‘ Solitaires, links, and fasteners.”—Dated 
8th February, 1869. 

This consists in the construction of a screw fastener and nut, with 
hook combined, for an eyelet hole in the ylove, band, or belt.—Not pro- 
ceeded with. 

392. R. and G. Puexps, Birmingham, “ Feeding bottles."—9th February, 
1869. 


This consists in applying to the elastic tube of the feeding bottles a 
clamping or regulating apparatus, whereby the elastic tube may be com- 

ressed and wholly or partially closed at pleasure, and the quantity of 
iquid capable of passing through it in a given time thereby regulated, or 
the passage of liquid altogether prevented. The clamping or regula 
apparatus which it is preferred to employ, consists of a frame thro 
which the elastic tube is . A screw passes through one end of 
frame, and carries at its lower end a plate, and at its upper end a nut 
or head.—Not proceeded with. 


398. W. MiTcHELL, Stacksteads, ‘‘ Felt carpeting.”—Dated 9th February, 
1869. 


This relates, Firstly, to making felt carpeting with three layers or 
slivers, the central one of which is of an inferior or different material to 
the front and back a which latter may be both of the same quality 
or material or also different from each other. In carrying out this 
of his invention the inventor employs three separate carding engines 
ana folders arranged side by side or otherwise, and each delivering its 
own slivers on to the same batt cloth but superseded, that is, one over 
the other, so that the upper one may be of fine wool, the lower one of 
inferior wool, and the central or middle one of almost any inferior or 
other fibrous material or mixture of materials.—Not proceeded with. 

400. E. Critcuty, Liverpool, and H. B. Fox, Oxton, “‘ Rocking chairs.”— 
Dated 9th safe 1869. 

This consists in applying to the bottom or feet of any ordinary chair 
or similar article a spiral or other spring, or any elastic material, prefer- 
ably made with a broad flat surface at the bottom, and attached to the 
chair or other article by a piece similar in form toa castor socket or castor 
plate, to which the spring or other elastic material is made fast.—Not 
proceeded with, 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuet 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, ing, Calico-P~inting, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

262. af C. Pass, Bedminster, ‘‘ Condensing vapours.”—Dated 27th January, 


The smoke, fumes, vapours, or gases to be condensed or ied are 
aziven by motive, ductive, or —— 
the meshes, interstices, or of a series or arrangement of lattice- 
work, sieve-work, bars, perforated or reticulated material, or other like 
appliance or contrivance whereby the smoke, fumes, vapours, and 
are divided, and which offer the possible wetted, or 
moistened surface in the smallest aoe le space for the accomplishment 
of this object. On or over this lattice-work or other above-described 
arrangement the inventor projects or applies a continuous flow of water, 
so that the smoke, fumes, vapours, or are b ht for a sufficiently 
protracted ported into intimate contact with water which absorbs a large 
rtion of the noxious gases, and also cools the vaj , Smoke, gas, or 
and charges them with moisture. The cooled and damped smoke, 
| fumes, vapours, or gases are led or into 0 chamber or veseptene, 
| which they deposit the metal and soot, and the now invisible 
gases are allowed to escape 
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855. F. Bray, Camberwell, ‘ Utilising sulphate of iron.”—Dated 5th 
February, 1869. . 

This consists in bringing the ammoniacal liquor or vapour obtained by 
distillation from any solution or liquid containing ammonia, such as the 
waste liquor from gasworks, into contact with the crude solution of sul- 
phate of iron. 

375. C.D. J. Serrz, Bury, “ Recovering soda from waste leys.”—Dated 6th 
February, 1869. 

This consists in placing a hearth or roaster and a furnace in close con- 
nection, so that the residuum is transferred to the furnace without contact 
with the atmosphere. The hearth and furnace communicate with each 
other, either back to back or otherwise, by an opening occasionally pro- 
vided with adamper. The furnace supplies pans, in which the leys are 
evaporated, and is provided with fire-bars. There is an opening between 
one end of the lower pan and the wall, while at the other side there is a 

leading to the chimney. 
376. E. Metprum, Deshmont, “ Treating parafin.”—Dated 6th February, 
1869. 


An apparatus, such as an iron tube or a common retort, such as is used 
in the distillation of shale or coal, is built up over or alongside of a fire, 
so that the temperature can be so regulated as to attain a range of tem- 

t not exceeding a visible red heat, and in order that a large heat- 
ing surface may be obtained such a tus may be filled with broken 
stones, = shale, or other refractory substance in a divided state. The 
heavy oil or oils, or the melted paraffin, are to be run slowly in at one end 
of a retort or decomposing tube, or are passed through the same in the 
state of vapour from a still or distillatory apparatus connected therewith, 
and the products thus resulting are condensed by passing off through a 
coo! worm or cond Pp ding from or c¢ ted with the other 
end of the retort. 

305. C. D. Apri, Southampton-buildings, ‘Casting ingots.”——Dated 1st 

February, 1869. 

A bottom for the mould to rest upon is constructed of cast iron alone, 
or of cast iron in combination with any suitable refractory material, the 
bottom being provided with runners or gates sunk below its surface. 
These runners are either simple grooves sunk into the metal or into the 
refractory material, or the grooves may be lined with prepared fire-clay 
or fire-brick, or any other suitable and heat-resisting material. In the 
centre of this bottom a removable disc of cast iron, or fre-brick, or any 
suitable material, is placed to take the stream of metal as it falls into the 
centre or sprue mould; as often as may be necessary this disc may be 
replaced, and thus the wear of the main bottom be prevented. 

336. J. R. Jonnson, Haymarket, “ Photographic pictures.”—Dated 3rd 

February, 1869. 

This consists of a new mode of treating the pigment to be used in the 
production of these pictures, which is required for this purpose to be in 
the finest possible state of division, and has hitherto only been succes- 
sively mead yo a moist condition fresh from tfle mill or grinder. If kept 
for some time after grinding aggregation takes place among the particles 
of the pigment, and the results are then no longer of the same degree of 

rfection. A moist pigment, unless specially treated, is also of unequal 
ensity, and cannot be used conveniently to ubtain definite shades of 
colour, equal portions of such pigment giving unequal depth of colour. 
The inventor obviates this inconvenience by mixing thoroughly by 
mechanical means the finely-ground pigments, black, red, or other colours, 
with gelatine and sugar, these being in much smaller proportion than 
that which is required for the production of the sensitive compound, 








say, four parts of the gelatine and two parts of sugar to one 
part of the dry colour, but these proportions may be greatly 
varied; and he pours the mixture upon a slab or surface, 


where it is allowed to set and dry. The sheet of prepared pig- 
ments is then cut up into leaves or cakes. He prepares in the same 
manner transparent or colourless sheets or cakes of the gelatine or 
similar substance mixed with its proper quantity of sugar or like mate- 
rial, and he forms the tissue of variable tint by dissolving variable quan- 
tities of these, that is, of the prepared gelatinised pigment and of the 
transparent or colourless compound, and spreading the tissue compound 
80 prepared upon paper, as is well understood, the result being definite, 
and the pigment being in its most perfect state of division. By pigment 
the inventor means not only those pigments used in oil or water colour 
painting, but those used ee painting upon glass, enamel, and ceramic 
surfaces. 





Class 9.—ELECTRICITY. 
390. F. Jenxrns, Fitter’s-row, Edinburgh, “ Blectric light.".—Dated 8th 
February, 1369. 
The light 1s produced by a rapid succession of sparks, due to successive 
es and discharges of a condenser charged directly from a voltaic 
battery without the intervention of any induction coil. When the inven- 
tion is used for this purpose the condenser is on the beacon, and the 
battery on shore is connected with a terminal on the beacon by a submarine 
cable or aerial wire. The condenser is charged and discharged by a 
tongue or contact maker moving backwards and forwards between the 
battery terminal and an earth terminal. 
391. W. A, LytrLe, Hammersmith, ‘‘ Magneto-electric apparatus.”—Dated 
9th February, 1869. 

In order to obtain the intermittent suspension, or rather short circuit- 
ing of the attractive force of a permanent magnet or continuously acting 
electro-magnet, the inventor connects the opposite poles of the permanent 

et by means of a stationary armature of any convenient shape—but 
the longer the better—up to the length of the permanent magnet, and he 
surrounds this armature at one or more points, preferably at or near its 
two extremities, with a coiled conductor of any suitable kind, so that 
ut pleasure it can be converted into an electro-magnet.—Not proceeded 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
304. J. WuyTe, Hoxton, ‘‘ Tuilors’ scissors.” —Dated 1st February, 1869. 
The blades are constructed as follows:—The upper portion of the 
shoulder of each blade is formed with a curved projection, which is per- 
forated for the pin or stud on which the blades work to be inserted. The 
lower portion of one blade has a pin or stud connected to it; the other 
has a slot in it for the last-named pin to work in, which slot is a segment 
of a circle struck from the upper pin on which the blades move. The 
bottom of the finger-bow is of a flat form, and in a line with the back of 
the lower blade, thus enabling the shears to lie closer to the table, and 
preventing, when cutting, more than one thickness of cloth, any baggy- 
ness or sag in either fold.—Not proceeded with. 
306. he Daw, Regent-street, ‘* Stereotype matrices.”—Dated lst February, 


1869. 

This consists chiefly in the peculiar arrangement of a series of levers, 
each of which carries a type, and is provided with a finger-key, whereby 
it can be depressed independently of the others. These levers are 
arranged over the table, on which is placed the plastic bed wherein the 
mould or matrix is to be produced. It is necessary that the type levers 

hould be so arranged together in relation to a certain point in the plane 
of the matrix that each type of the series, when depressed, will be 
brought to this point; and the inventor prefers to arrange them ina 
circle around the said point, all of the finger-keys being then in a con- 
venient position to be reached by the operator.—Not proceeded with. 

315. D. Joy, Saltburn, “‘ Oil Machines.”—Dated 2nd February, 1869. 

This consists, First, in causing the faces between which the oil-seed or 
other substance to be pressed lies to act as strainers by constructing them 
of a number of ribs or plates in the form of a grid or grate of any suitable 
figure, or of cubes or polygons placed together, so that through the 
interstices between such ribs, cubes, or polygons, the oil or other liquid 
to be extracted may escape, while the solid matter is retained; or the 
inventor uses plates with holes cast, drilled, or punched therethrough, so 
as to permit of the drainage above-named. 

317. rh. Harris, Mile End-road, “ Artijicial teeth.” —Dated 2nd February, 


This consists in cutting away the parts of the plates which correspond 
to the te or the bottom of the lower jaw, where the tongue would 
naturally rest in the act of tasting, and by inserting in the space so cut 
away a piece of perforated platinum of exactly the same shape as the 
piece cut away, and consequently filling up its place entirely. 

324. a. snewn, Aldershott, “ Vessels for hot liquids.” —Dated 3rd February, 


The inventor constructs the vessels with a double casing, having a 
Space between the inner and outer casings, which may contain air or may 
be filled with imperfectly conducting material, such as wool, hair, 
feathers, or the like. When the vessels have covers or lids he makes 
them also double, with a space containing air or imperfectly conducting 
material. When the vessels have a spout or tube he makes it good to the 
inner casing, passing it through the space between the casings and the 
outer casing, so that it communicates with the inside of the vessel only. 
326. J. G. Wintiams, St. Stephen’s-crescent, Paddington, “Iron and steel.” 

Dated 3rd February, 1869. 

This consists chiefly in applying one or more jets of steam, either 

iP dor intermi ly, in iron blast furnaces, not at the tuyeres, 
but, by preference, in that part in which the ores and fuel are‘at a red 

, heat, but not fused, in order to carry off sulphur therefrom. 
827. J. Macinrosu, North Bank, Regent’s Park, “ Ornamenting surfaces.”— 
Dated 3rd pte 1869. 
consists in using a combination of paraffin or stearic acid, india- 
* rubber, and collodion, mixed with metallic powders or gold or silver leaf, 
ornamentation of surfaces whereby they are rendered waterproof, 














and not liable to tarnish or oxidation. In some cases the compound of 

india-rubber and paraffin or stearic acid is used as a ground, and the 

metallic powder or leaf spread or lain thereon, and the whole coated with 

a clear solution of varnish to prevent oxidation. 

319. W. A. Smirn, Manchester, ‘‘ Preserving meat.”—Dated 2nd_ February, 
1869. 

The inventor uses any ordinary refrigerating apparatus, such as the 
compressed air, the a acid, the ammonia, or other machines, the 
construction and use of all of which are well known, but he prefers the 
first-mentioned, known as A. E. Kirk’s machine. When using this machine 
the inventor takes a tank of any convenient size capable of being covered, 
and places therein a number of cases made of tin, tinned or galvanised 
iron, copper, or any such metallic substance, and having placed the meat 
or substance to be preserved therein, fills it up with water. After this 
the brine from the refrigerating apparatus is caused to circulate round 
the cases, by which a solid frozen mass is obtained enclosed in cases, 
which may be packed in wooden boxes for transport, or placed one upon 
another in a railway van, with felt, sawdust, or other non-conducting 
material between them, if found necessary. 

322. H. Bate, Hackney-road, “‘ New top.”—Dated 2nd February, 1869. 

This consists in enclosing, within the body of the top, a fan-wheel or 
flyer horizontally mounted upon a tube or barrel, so as to revolve upon a 
fixed vertical spindle or peg upon which the same is spun, in connection 
with which musical combs or wires, secured internally to the sides of the 
top, are employed for sounding the notes or chords through the medium 
of striking pins or points formed upon the revolving barrel, in like manner 
to the action of the musical box.— Not proceeded with. 


$23. Carr. W. BraBazon, Mahihide, Ireland, “ Oyster dredge chaw.”— 
Dated 2nd February, 1869. 

The links of this dredge are runners like those of a snow sledge. They 
are turned up at the ends, and connected by an iron ring or link, which 
rests on them and presents a smooth under surface, which carries it along 
the bottom of the sea, passing over the sprat and brood of oysters, mussels, 
&c., without injury to them.—Not proceeded with. 

329. A. 8. Stocker and A. R. Stocker, Horsleydown, “ Infants’ feeding 
botties.”— Dated 3rd February, 1869. 

This consists, First, in adding to screwed caps or stoppers to be applied 
to and employed with infants’ feeding bottles, necks or collars, for the 
purpose of holding the india-rubber feeding bottle, sucking tube, and its 
appendages, as well as for hulding an india-rubber washer, intended to 
act as a valve or passage way round the edge of the centre orifice, and to 
admit the air between the edges of the neck or collar and the edge or 
edges of the hole made through the centre of the india-rubber or other 
ring which is held by this neck or collar when suction takes place into 
the vessel. 

332. C. E. BRooMAN, Fleet-street, ‘‘ Corsets and stays.”—Dated 7th February, 
1869. 

This consists in employing in corsets or stays, instead of the ordinary 
full body of stuff, an openwork of tapes or ribbons, laced or crossed over 
each other, and over or at the back of the covering of the bones, stays, or 
uprights, which form the frame of the corset, such ribbons or tapes being 
crossed vertically, and horizontally, or diagonally as required. 

333. W. Lister, Chicago, ‘‘ Syrup filters.”—Dated 3rd February, 1869. 

The inventor emplvys charcoal dust or charcoal, in a fine state of division, 
instead of charcoal in a granular condition as hitherto, and forces the 
solutions or syrups through the charcoal dust or powder by pressure pro- 
duced by a circulating pump, or by the direct application of steam .or 
other fluid to the surface of the said solutions or syrup. The filtering 
vessel, which may be of any desired outline, although he prefers a 
cylindrical vessel placed in a vertical position, is fitted with a false 
bottom whereon a blanket or other piece of woven fabric supporting or 
carrying the fine charcoal is placed.— Not proceeded with. 

335. R. Ray, Boston, “ Last machine.”—Dated 3rd February, 1869. 

This consists, First, in placing the model last upon mandrils parallel to 
the mandrils upon which the block revolves, the mandrils running in 
fixed housings and being connected to by reversible gear, so that they 
may be made to revolvein the same or in opposite directions. Secondly, in 
hanging the guides upon one set of swinging frames and the cutter wheels 
upon another set, one set of swinging frames being connected with by a 

sculiar device to a second bar, to which the other set of swinging frames 
is connected, the distance from the point of contact of the guide to the 
axis of oscillation of the guide frame being equal to the distance of the 
cutting point of the cutter wheels from the axis of oscillation of the cutter 
wheel frames. 

337. L. Wray, Ramsgate, “ Wrought iron carboniser.”—Dated 3rd February, 
1869. 

The inventor heats the articles in a reheating furnace, and ‘while thus 
heated he plunges them in a bath of molten cast iron. The length of 
time they are to remain in the molten cast iron bath will depend upon the 
nature of the article to be operated upon, and the effect it is desired to 
produce ; for instance, railway bars or rails will require a much longer 
time than articles not subject to such rough and severe wear and tear.— 
Not proceeded with. 

338. A. V. Newton, Chancery-lane, “‘ Sewing machines.”—A communica- 
tion. - Dated 3rd February, 1869. 

This relates to a novel arrang t of hinery, which, by the use of 
two threads, will produce a whip stitch suitable for sewing the seams 
and backs of gloves. The material to be sewn is put in a travelling 
spring-cramp, set at right angles to a horizontally working need!e, or it 
may be that the material is held between rotating cylinders, which will 
form the cramp. In either case the upper edge of the cramp or holder 
is notched to receive and guide the needle. The upper edge of the cramp 
is level with the needle, so that the latter in working to and fro will 
advance into one of the notches on the upper edges of the cramp, and 
which gives the latter a saw-like appearance.—Not proceeded with. 

349. E. Moremoone, “ Tin and terne plates.”—Dated 4th February, 1869. 

In coating with tin or terne metal the inventor causes the plates which 
are to be coated to pass through a flux, of such as chloride of zine or other 
soluable metallic salt heretofore employed, so as to give them a tendency 
to rust if it remains on their surface after they have obtained their cout- 
ing. This flax causes the surface of the iron to take a coating with melted 
metal very readily.—Not proceeded with. 

350. G. Bray, Deptford, ‘‘ Slip hook.”—Dated 4th February, 1869. 

This consists in hinging, swivelling, or jointing the loop of the hoop so 
that one half of it turns back sideways. One means of forming this hinge 
or joint is to use a hinge-pin having its axis in the same plane with the 
hook, and the effect of dividing and hinging the hook is that in case of 
accident, when a considerable strain is put on the trace or other attach- 
ment, the upper or under half of the hook, as the case may be, is free to 
turn en the hinge-pin without any increased strain on either part, or on 
the point of the hook.—Not proceeded with. 

353. G. and E. Asmwortu, Manchester, ‘‘ Paper fasteners.”—Dated 5th Feb- 
ruary, 1869. 

This consists generally in effecting all the operations requisite to make 
the fasteners from a continuous sheet, riband, or strip of metal in one 
apparatus, all the operations being self-acting, that is to say, when the 
apparatus is driven by power, and is supplied with a continuous riband 
or strip of metal, it will continue for some time to form fasteners there- 
from without the intervention of the hand, the fasteners requiring only 
to be lacquered, tinned, silvered, or otherwise similarly finished in order 
to be fit for sale. The invention also consists in certain methods of sup- 
plying material to the apparatus or to modifications thereof, and also in 
the general construction and operation of the apparatus.—Not proceeded 
with. 
$57. J. Pace, Glasgow, “‘ Pipe joints.”—Dated 5th February, 1869. 

The external joint surface of the spigot is made either cylindrical or 
slightly conical, and the internal joint surface of the faucet (or of the 
ring, when a ring is used) is made slightly conical, and with the more 
contracted part towards the outside of the joint. A hydraulic cement of 
any suitable kind, but by preference such as is hereinafter described, is 
rammed into the space between the joint surfaces, and forms a ring of a 
wedge form in longitudinal section, the internal pressure acting on the 
base of the wedge so as to jam it the lighter the greater that pies- 
sure is. 

360. J. Tayior, Birkenhead, “‘ Raising and lowering apparatus.”—Dated 
5th February, 1869. 

The inventor provides the apparatus with steam cylinders of long stroke, 
the piston rods of which are connected either directly (if oscillating 
cylinders are used) or by connecting rods toa crank or crank plate on the 
ends of the chain barrel, so that the motion of the piston directly effects 
the rotation of the barrel without the intervention of gearing. 

364. A. Browne, King William-street, ‘“‘ Making stearine.”—Dated 5th Feb- 
ruary, 1869. 

The fatty substances are melted and treated mechanically with sulphuric 
acid of 66 deg. to 68 deg. Beaumé, more or less, after w hich they are boiled 
with water, by which the oxide of glyceryl is separated therefrom in a 
hydrated form, as glyceryl water or sulphate of glyceryl, and the fatty sub- 
stances separate by themselves, but still contain traces of sulphuric acid, 
or rather chemical compounds of the two acids, sulphur stearine acid, sul- 
phurlain acid, sulphu mitin acid; afterwards they are repeatedly 
washed in water, until they cease to contain any trace of sulphuric acid 
for the finest reaction.—Not proceeded with. 

356. oak G. Hint, Nottingham, “‘ Making rosettes."—Dated 5th February, 

The inventor produces rosettes much more readily and advantageously 
by first causing the band to take a curved or coiled form by corrugating 
the back or selvage ef the band by passing it through crimping rollers. 
Then in attaching the band to the pad he dispenses in great part with the 
use of the needle, simply attaching the outer ring or rings to the pad by 





| commencement of the late depression. 











sewing, and causing the remaining convolutions to adhere by means o 

gum or cement. 

367. C. 8. Dawson, Thames Ditton, “Elastic stamp.”—Dated 6th February, 
1869. 

This stamp is made by taking a stereotype mould in plaster of Paris or 
papier maché from printers’ type, or from an engraved surface made in 
either wood, steel, copper, stone, or type metal. A composition of glue 
dissolved in glycerine by heat, and,when of a suitable consistency is then 
poured upon the mould above-mentioned, which has been previously var- 
nished and greased, in order that the composition may be removed from 
the mould without injuring any of the lines in the matter from which the 
impression is taken, and when cold is both elastic and pliable. 

368. H. A. Durrene, Paris, “Ore apparatus.”—A communication.—Dated 
6th Februury, 1869. 

The improved apparatus employed in carrying out this invention, and 
in which mechanical pressure is the acting agent, is based upon the prin- 
ciple that certain liquid agents, such as methylic ether and ammonia, in 
evaporising immediately take up from the surrounding bodies the caloric 
necessary for vaporisation. The consequence of this action is that it is 
necessary to collect the vapours produced as soon as they are disengaged, 
and to reliquefy them in such a manner as to be able to use the freezing 
agent over again, and the invention consists in the means for so doing. 


372. J. C. SHaw, Patricroft, “Cutting wire.”—Dated 6th February, 1869. 

The machine forming the subject of this invention consists of a pair of 
cutting discs, both of which are perforated with any number of holes of 
different diameters to suit the size of the wire or rod to be cut. These 
holes are drilled in a slightly diagonal direction in order that the end of 
the wire or rod may be perfectly square when cut. One of the cutting 
discs is cast in a case, which is secured to the floor or to a bench, or held 
in a vice, and the other disc is held up to the cutting face by the cover of 
the case, huth parts of the case being bolted together. The second 
cutting disc has a projecting tongue, against which a cam at the end of 
a lever acts. This lever is hinged to the case, and through the lever 
passes the spindle of an adjustable gauge. 

379. E. W. Hawes, Clintauf, Dublin, “ Buoys and sea marks.”—Dated 8th 
February, 1869. 

This consists in forming or making a buoy or other floating sea mark of 
such materials as that it shall be more buoyant than any at present in 
use, so that in the event of its receiving any of the injuries consequent 
to such sea marks it shall not be lost, but from its being composed of 
floating materials, any or all of its parts individually or collectively can 
be picked up and recovered.— Not proceeded with. 

385. O. Larrine, Scarboro’, ** Photography.”—Dated Sth February, 1869. 

The inventor takes a small negative portrait, and enlarges the same to 
any suitable extent or variation upon glass, either by sun or artificial 
light, which portrait he backs up with, by preference, rough drawing paper 
or other suitable equivalent material, on which has been lithographed 
hatched shading, or free-hand lines or tint, such lining or tinting being 
so arranged on the paper backing as to properly surround the transparent 
picture on the glass when placed before it. 

388. B. Hunt, Serle-street, “* Manometric barometric apparatus."—A come 
munication.—Dated 8th February, 1869. 

This apparatus chiefly consists of a metallic lens formed by two very 
thin membranes, and having a glass tube connected to any part of its 
circumference. If this lens be filled with liquid and submitted to an 
external pressure the liquid which fills the same will be forced into the 
glass tube to a distance which will be longer in proportion as the internal 
diameter of the glass tube is smaller than the volume of the lens. The 
latter is enclosed in a case connected by means of a pipe with the pressure 
to be indicated. If the pressure to which the lens is submitted externally 
does not deflect the membranes beyond the limits of their elasticity, as 
soon as the pressure ceases they will return to their original position, and 
the liquid will re-enter the lens. 

393. G. Rees, Holloway, * Devices on glass.”—Dated 9th February, 1869. 

The object of this invention is to produce ornaments or devices by 
vitrifying pounded glass upon glass and glazed ware. Powdered glass, 
either dry or as a paste, is taken, and the cavities of a mould are filled 
with it if a design is required or the surface of a plain mculd is to be 
covered. The mould is then built up to a required depth with the same 
material to form a backing. The material is then vitrified in a kiln in the 
ordinary manner, in the mould or not When a coloured design is 
required the powdered glass is nixed with metallic or mineral oxides. 
Not proceeded with, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Operations interfered with by the intense heat: 
The hands enyaged not working more than half time ; Complaints 
of a scarcity of water: Rails sent for shipment az fast as turned 
out : The home trade not characterised with briskness : The late 
railway meetings calculated to inspire confidence : Several buyers 
of rails now in the market : Orders coming to hand freely for next 
year’s deliveries : Hopes of a good winter trade being done: Better 
inquiry for plates—THE PIG IRON TRADE—THE TIN-PLATE 
TRADE—STEAM AND HOUSE COAL TRADES, 

THE intense heat which prevailed] during the past week mate- 

rially interfered with operations at the ironworks in this district, 

the hands employed being unable to work much more than half 
time. Insome parts of the district complaints are being made as 
toa scarcity of water, and unless a fall of rain shortly takes place 
the complaint will become more general. Rails are being sent to 
the local ports for shipment as fast as they are turned out, 
and there is a good demand for tonnage, principally for Russia 
and the United States. The home demand is not character- 
ised with any degree of briskness, but the railway meetings 
which have taken place during the past week or ten days 
are calculated to inspire confidence, and augurs well for the future 
prosperity of the iron trade. ‘There are several buyers of rails 
now in the market, but as makers have their powers of produc- 
tion taxed to the utmost in completing contracts for this season's 


| delivery they refuse to accept fresh engagements for prompt 


| delivery, and as this is firmly adhered to, orders are coming to 


hand for next year’s deliveries. The produce is now, as it has 
been for some time past, something enormous, and the makers 
entertain a hope of sufficient orders coming to hand to afford full 
employment during the winter months, The improvement which 
recently set in in the iron shipbuilding trade is leading to a better 
inquiry for plates, and the mills are better employed than they 
have been for some time to come. Pig iron commands an average 
sale, and quotations are fairly adhered to. 

The prospects of the tin-plate trale are not so gloomy as they 
were, the large decrease in the rate beginning to influence the 
market, and higher prices will in all ).robability be shortly obtained. 

For several months past the reports from this district respecting 
the position of the steam coal trade have been of a very discourag- 


| ing character, but at present the future prospects of this branch of 


local industry are decidedly more cheering and_ satisfactory 
than they have been for the past three months, The improve- 
ment which has set in is to some extent due to the stoppage of 
several of the collieries, which has caused a considerable decrease 
in the supply, and had a favourable effect upon the markets. 
Prices which have been wholly unremunerative have somewhat 
advanced, and hopes are now entertained of an improvement setting 
in on amore satisfactory and permanent basis, and a return to that 
state of activity which characterised the trade previous to the 
From the mail packet 
stations inquiries indicate an increase in the companies’ purchase, 
which, since the close of the Abyssinian expedition, have been 
ow the average. French buyers are purchasing about the usual 
quantity, and to several of the foreign and continental markets 
larger supplies are being sent. The house coal trade is dull, the 
intense feat which has prevailed having caused a considerable 
decrease in the consumption. : 

Several railway meetings have been held since last week’s report, 
and the dividends declared were as annexed :—Coleford, Mon- 
mouth, and Usk, 4} per cent. per annum; Penarth, 4 per cent.; 
Llanelly, 3 per cent.; Llynvi and Ogmore, 1} per cent.; and the 
Pembroke and Tenby, 5 per cent. Had it not been for an excep- 
tional claim the Penarth dividend would have been the full 44 per 
cent. guaranteed by the Taff Vale. The Llynvi and Ogmore is 
gradually emerging from its difficulties, and with a small increase 
of traffic 5 per cent. will be paid. Mr. Barrow and Mr. Foster, 
gentlemen ely connected with Welsh railways, have been 
elected on the Pembroke and Tenby board, and it was stated at 
the meeting that there is a prospect of Milford being soon a mail 
packet station. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FinisHep Iron: The week's orders : SHEETS: In good demand: 
Other kinds steady—Rat1s : Vigorous efforts to get orders to sea- 
board ; What is being done in the mills : The markets for rails :-- 
Sree: Rail and spring - EVIDENCES OF IMPROVEMENT IN IRON 
TRADE GENERALLY: Figures from Government returns—PiIG 
TRON: Full make: Firm prices—FounpDry Pics: Less doing— 
Tue RatLway CoMPANIES AND THE MAKERS OF MACHINE 
Castinas: Contentions of the latter: Memorial rejected by com- 
pany—MOovEMENT BY IRONWORKERS FOR RISE OF WAGES: 
Question discussed —COAL TRADE: Slightly improved : Big boats 
versus standard weight—F URTHER SINKING FORCOAL— SCIENTIFIC 
EDUCATION OF COLLIERY OVERSEERS—COLLIERS SEEKING A 
GRIEVANCE : Congress to be held—HarDWAReES: Less doing— 
EXPORT OF COPPER AND BRASS, WITH STEAM ENGINES—NAILERS’ 
STRIKE. 

THE week’s orders received at any of the ironworks have not been 

large. The less inactivity is seen at the second-class works, where 

there is less reluctance to give way in prices than at the first 
named, 

Boiler p'ates are slow of sale, but a fair amount of work is being 
done in rounds and squares and angles, with general merchant 
bars chiefly for the London market, whence it finds its way in the 
first place to merchants’ warehouses, but the greater pars of it goes 
ultimately to Australia and India, 

Sheets are in improved demand, as well for galvanised as for 
roofing an stove pipe making. The bulk is for export, but there 
is a steady consumption at home. Wherever there is anything 
like activity makers are complaining of the prices at which alone 
they can secure specifications. 

Vigorous efforts are being put forth at the rail mills here to 
get to the seaboard the rails that have to be sent away this season. 
In consequence there is activity at the works, and where the car- 
riage has been conducted, partly by boat and partly by rail, the 
larger quantities are sent away by the latter method of convey- 
ance. A tolerable amount of facility is now being displayed at 
establishments where for some time difficulty was manifested in 
executing rail orders with that precision which was commensurate 
with a fair amount of profit. At the same time everything is not 
yet trim in one or two other quarters. 

The men who have gone into the rail trade do not regret the 
step they have taken, and they look forward to a very brisk inquiry 
so soon as the winter has turned, with a not inconsiderable demand 
even in the interval between the two shipping seasons. 

The leading market is Russia, but rails are likewise being made 
for other parts of the world. They are chiefly of the less expen- 
sive class ; but the best kinds are likewise being rolled, and a fair 
proportion are of steel. 

Where steel is being made in large quantities it is designed 
chiefly for axles and tires, after rails. The makers of spring steel 
cannot be reported as in active work. 

That the iron trade of this country generally is reviving is 
evident from a glance at the comparative exports of the metal, 
both in the rough and manufactured form, during the previous 
month, and also as regards the past month, as compared with 
those of last year. The improvement is general. In rails, how- 
ever, the increase is great as regards Russia, which takes 35,731 
tons in Julv against 7886 tons in June, and the same result is 
shown in the comparative tables of the six months for this and 
last year. The south of Austria has bought largely of this descrip- 
tion in our market, and the States no less so. India has increased 
her supplies, and doubtless for some years to come will prove one 
of our best customers. The most marked increase in exports in 
general descriptions of iron is to Kussia and the States. 

Month of July. Seven Months. 


1868. 1869. 1868. 
-- £208,868 .. 


Tron. 
Pig and puddled.. .. £147,416 
Bar, angle, &c. .. oo. 
Railroad o ee 





on * 
ee 2,614,606 














Wire ee oe 213,680 

Telegraphic ditto e oe 74,584 oe 799,461 
Castings “o 8. 6 os ee 479,473 
Huops, sheets, &c.  .. ee ee 1,298,874 
Wrought of all sorts.. ee 1,341,549 
Old iron te oe ° 228,600 
Steel, unwrought oe oe 598,719 

Total .. .. £1,218,930 £2,000,452 .. £8,207,586 £11,840,57 


There is very little doing here in pigs in the way of new sales, 
but makers report enough orders on the books to enable them to 
keep blowing full tuyeres. Prices of most kinds are firm. Some 
consumers have been making an effort to get down the quotations 
for the hematite samples which come into competition with the 
all-mine pigs of South Staffordshire, but they have not been suc- 
cessful, and prices remain strong at £3 7s. 6d., the figure at which 
good forge iron made here must be paid for. Cold blast iron 
is in less active inquiry than is usual, and the prices are 
rov, as for some time they have been, in favour of con- 
sumers; leaving a very narrow margin of profit for the pro- 
ducers. Much less is being done in the first qualities of foundry 
iron than was noted a twelvemonth ago. 

This is traceable in chief part to the heavy freightages charged 
by the railway companies for machine castings, in the production 
of which much of the ‘ron is used. The question of heavy rail- 
way charges is again « -casioning a large amount of dissatisfaction 
throughout this disivict amongst the firms who are occupied 
in the engineering and foundry trades. A heavy casting is under- 
stood in} the trade to bring the maker profits which correspond 
with those got by finished iron firms upon an order for a similar 
weight of merchant bars. In the shipping, the carriage, and the 
transshipping of such castings there is less labour and cost than 
in the same duties performed in respect of bariron. What, there- 
fore, the founders assert, is that the railway rates should be the 
same per ton of heavy castings as per ton of merchant bar iron. 
If the railway companies will consent to such a tariff, the founders 
are prepare‘! to take all carriage risks. A memorial to this effect 
ha; recently been forwarded to the three railway companies who 
carry from South Staffordshire. In that document the reason- 
ing here sketched is followed by an appeal to the interests of the 
companie;. It is shown that upon every ton of castings a railway 
company has a three-fold rate. First, there is that for bringing 
coke into the district, which is used to smelt the iron ; next, there 
is a rate for bringing the majority of the pigs; and, thirdly, there 
is a rate for taking out the finished article. If, therefore, that is 
done, which will have the effect of keeping orders for castings out 
of this district, the railway companies will be losers to a larger 
extent than is embraced in the last-mentioned service. The rail- 
way companies, however, will not give way. They act in unison, 
oa have each replied that they do not see that the freightage for 
castings is excessive, or that the machinists and founders inthis 
a of the kingdom are treated less liberally than those else- 
where. 

Some fear was being expressed in Birmingham yesterday (Thurs- 
day) by some of the ironmasters as to the action that the iron- 


state of things have reference to the locality where most of the 
railway work is being done. 

Coal is slightly improved. There is at length some probability 
of the sales being at a uniform weight. It has been observed that 
a good deal has been said and written about the system of selling 
by long weight, and it is certain that in gauging a particular class 
of large boats it is impossible to tell what they carry away, from 
the fact that the gauge stick is of no use whatever when applied 
to boats of a particular construction. It is quite time that an 
end was put to this growing evil, and great pra'se is due to Mr. 
Frederick Smith, chief agent to the Earl of Dudley, for effectually 
taking the matter in hand, he having determined to adopt the 
standard weight of 2240 lb. to the ton. Many coal masters have 
expressed a desire to see it done, and have promised to follow Mr. 
Smith’s example, as it is the only honest plan upon which the 
sales, either of coal or stone, can be based. To in some measure 
break the back of the difficulty which may be anticipated in com- 
passing the change, the prices in the district known as the West of 
Dudley will be slightly lowered —lowered it is assumed in propor- 
tion to the lesser quantity given for the same sum of money. If 
the men’s wages remain as heretofore this arrangement will be to 
them virtually a rise. 

It is reported that further experiments will soon be made with 
the view of testing the existence of coal underneath a portion of 
Cannock Chase to the westward of the existing mines. If this area 
should oo productive of coal a large tract will be added to this 
new and important coal-field. 





The South Staffordshire and East Worcestershire Institute of ! 
Mining Engineers are having a course of three lectures delivered | 
to them by Dr. Hill, Professor of Chemistry and Toxicology at | 
Queen’s College, Birmingham, and analyst of that borough, en- | 
titled, ‘*The Chemistry of the Mine.” The lectures are open not | 
only to members of the Institute, but, in order that they may be as | 
widely beneficial as possible, invitations are sent through the iron | 
and coal masters to their butties and doggies who are not members | 
of the Institute. The first of the course was delivered in Wolver- 
hampton on Wednesday night. The attendance was numerous, | 
and the lecture was all that could be expected in an introduction, | 
boding well for the two yet to follow, and the good which may be | 
expected from them in the increased scientific knowledge of the 
colliery overseers. 

There is much casting about for a grievance amongst the union 
agents who have been for some time out of work in the colliery 
district of South Staffordshire. A conference is now determined | 
upon, and unionists and non-unionists are invited to it with the | 
promise of the fullest right of speech. The topics to be discussed 
are thus arranged :—(1) The best means to be adopted for lessen- 
the hours of labour in the mines. (2) The evils under the pre- 
sent system of working the mines in these districts. (3) The 
present low state of the miners’ wages, and remedy. (4) The 
present mode of working thick coal, and its results. (5) The 
unsatisfactory way in which the surplus of the miners’ field pay is 
dealt with. (6) The present uneducated condition in which the 
miners are generally found, (7) The surplus of the Hartley 
balance. (8) The utility of the miners of Great Britain. 

Hardwares are in scarcely so good inquiry as last week. Home 
orders are not very valuable. Neither ,of the American markets 
are doing more than an average trade, and on the Continent busi- 
ness remains in about the same position as last reported. 

There does not yet appear any signs of a termination of the strike 
of nailers in East Worcestershire. The men hold meetings almost 
daily. At one of their gatherings at Old Hill, at the beginning of 
this week, a resolution was passed Lo the effect that if the masters 
did not comply with their request to give them the 1864 list before 
a week hence, work would not be resumed until they were paid a 
list 10 per cent. higher than this, and in force in 1836," 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent). 

STATE OF TRADE—SovutTH YORKSHIRE: Sheffield —Nortu-EasteERN 
Raitway: Reconstruction of viaducts— THE Oaks CoLLIERY— 
New BripGe at MANCHESTER—NORTH-EASTERN Topics: The 
Tune General Ferry Company and smoke consumption: Ship- 
building at Hartlepool : Shildon and Weardale Waterworks Com- 
pany: The coal trade of South Durham: Northern Union of 
Mechanics’ Institutions: Northumberland Central Railway: 
Blyth Harbour: Launch at Low Walker—TuHeE CLEVELAND IRON | 
TRADE. 

THERE is no change to report in the South Yorkshire iron trade, 

the works being still well employed. Rails and plates continue in 

geod request, while the make of pig iron is still fully equal to 

what it has been for some time past. There has been a little im- 

provement in South Yorkshire in the demand for house coal for 

London and the South. There has not been much alteration in 

the trade in steam coal for Grimsby; there has, however, been 

rather a better inquiry for shipments from that port. 

Considerable activity continues to characterise the iron and | 
steel trades of Sheffield. The Bessemer furnaces are fully em- 
ployed, and the puddlers in other branches of the steel trade are | 
working full time. Good orders are on hand for stecl rails and | 
tires for Russia and other continental countries, as well as for 
India and the colonies generally. The armour-plate mills are 
busy, and one well-known firm has now on hand some massive | 
fortification work, the completion of which will occupy a consider- | 
able time. The steel gun and shot branches are less active than 
they were some months since, 

On Saturday the North-Eastern Railway Company completed the 
re-building of the whole of the numerous bridges in the Esk Valley 
and the Vale of Gothland, the old wooden erections having been re- | 
placed by stonework and iron girders. The last rivet of a great | 
viaduct over the tidal way of the Esk, at the Ruswarp station, was | 
driven or. Saturday, and the testing by Mr. Baines, district superin- 
tendent of the —_ way, Mr. Vester, bridge superintendent, 
and Mr. Laws, locomotive superintendent, was considered satisfac- 
tory. The newstructureis alight and handsome one. It hastrough 
girders with stone piers at each end, and it is carried on nine rows | 
of iron piles, giving ten openings for the tidal way. The whole | 
lenszth is 330ft. The demolition of the old viaduct and the erection | 
of the new one has been completed in three days short of six | 
months, without the stoppage of a single train. On Monday the | 
douvle line of the Malton and Whitby section of the North-Eastern | 
was re-opened throughout for traffic. 

The number of bodies recovered from the Oaks Colliery has now 
been increased to 108, 

On Saturday afternoon the coping stone of a new supension 
bridge, about to be erected over the Irwell, at the foot of Hough- 
lane, between Lower Broughton and Peel Park. Manchester, was 
laid by Mr. R. Crossland. The bridge, which will be 6ft. wide, is 
intended only for foot } gers ; it ists of three spans, the 
centre opening being 130ft. wide and the two side openings 45ft. 
each. The height will be 134ft. above the ordinary level of the 
river, or 3in. higher than the flood mark of 1866. The structure 
will be of a plain substantial character, and the total cost will 

t to 











workers may be induced to take in ns ape to wages. A ting 
of the men has been held, and it stands adjourned till to-morrow 
(Saturday). To it delegates are invited frcm all the works of 
South Staffordshire and East Worcestershire. Excepting round 
the place of meeting, I am not inclined to think that there is much 
feeling on the subject amongst the operatives. The Wednesbury 
district has for a long time been in respect of union action a centre 
between which and the North of England there ismuch sympathy. 
Elsewhere throughout South Staffordshire and East Worcestershire 
this is not so apparent. The old feud is not yet at an end; and 
the mass of the men know right well that their employers are in 
only a sorry plight, in regard alike to the amount of work and the 


thing under £1000. The contractors for the iron 
work are Messrs. W. Mahon and Company. 

As regards North-eastern topics, we may note that at the New- 
castle police court, on Friday, the Tyne General Ferry Company 
was convicted in two penalties of £2 for having emitted dense 
volumes of black smoke from the engine chimney of the Joseph 
| Cowen and Louisa Crawshay steamers. The manager of the com- 
pany stated that an apparatus for the prevention of smoke was used 
daily on board the company’s steamers. Shipbuilding goes steadily 
on at Hartlepool ; an iron screw has been laid down in lieu of one 








just launched from the Middleton yard. Yesterday week the screw 
' steamer Maria, built a short time since by Messrs, Denton, Gray, 


board her builders and her new owners, Messrs. Morton, of Con- 
stantinople. The Maria is a brigantine rigged ship of 1050 tons 
burthen ; she is fitted with surface-condensing engines of 90-horse 
wer nominal by Messrs. Richardson and Son, of the Middleton 
ronworks. The Maria attained the good average speed of eleven 
and a-half knots per hour. About 500 navvies are at present em- 
ployed upon a e reservoir which is being constructed for the 
Shildon and Weardale Waterworks Company. The coal trade of 
South Durham is ng eee a new pit is being sunk at New 
Shildon, by Messrs. Bambridge, of Newcastle. The annual meet- 
ing of the Northern Union of Mechanics’ Institutions was held in 
the Elswick Works Institute, on Monday. The programme em- 
braced the usual ting of delegates ; this was presided over by 
Sir W. G. Sasteste: 2 visit was also paid to the Elswick Works. 
At the thirteenth -yearly meeting of the Northumberland 
Central Railway Company, on Saturday, it was stated that 
the works were progressing favourably, and that the line 
would be opened in the spring of 1870. The Blythe 
Harbour and Dock Company held its half-yearly meeti 
at Newcastle on Saturday. The report presented pare | 
that the shipments of coal during the past half year amounted to 
111,702 tons, against 121,099 tons in the corresponding half year 
of 1868. Dredging operations had been carried on without inter- 
mission during the half year, and considerable progress had been 
made. As soon as the season permitted the dre dger was removed 
from the river part of the harbour into the channel, where it was 
at present working. It was confidently expected that by the end 
of the summer fully 4ft. more than the depth shown by the tidal 
gauge of the port would be obtained throughout the channel, which 
would give 18ft. 6in. at high water or ordinary spring tides. The 
quantity raised by dredging during the past half year amounted 
to 54,520 tons, raised ata total cost of £536. Messrs. C. Mitchell 
and Co., of Low Walker, have launched an iron screw steamer of 
800 tons burthen, built for Mr. M. T. Jonassohn, and intended to 
be employed between Sunderland and Hamburgh. The vessel has 
been named the Usworth; she will ‘be fitted by the North-Eastern 
Marine Engineering Company with engines of 80-horse power 
nominal. , 
There is little fresh to report in connection with the Cleveland 
iron trade. Mines, blast furnaces, and rail mills have all been 
kept hard at work. Extensive alterations and additions which 
have been in progress at several of the Cleveland works are now 
approaching completion. There are fresh inquiries for rails, and 
the rail mills are expected to be well employed for some months 
to come. Shipbuilders continue well employed, and there is more 
activity among the mechanical engineering firms. 








PRICES CURRENT OF METALS AND OILS 
1869. | 1868. 





























































Correr—British—cakeandtile £8da £584) £4.d4..£6 4. 
Per tON ceccceccvcceseee 73 O Oe 74 0 0) 73 0 O.. 74 0 O 
Best selected cccccccces| 76 0 04. 0 O 0} 7410 0..76 0 O 
ee cccccccese| 1810 0.. 80 0 0/7810 0.. 80 0 O 
Bottoms .ocecccccscoceseee 82 0 O01. 0 O 0] 81 O O.. 82 0 O 
Australian, per ton ........| 76 0 0.. 7710 0| 77 0 0.. 80 0 0 
Spanish Cake ...ccccsoossee, 9 0 0.2. 0 O 0} 72 0 0. 0 0 O 
Chili Bars....s+.eeecceeses. 6810 0.. 69 0 0] 67 O 0.. 68 0 O 
Do. refined ingot ........, 72 0 0.. 73 0 0} 7110 0..72 0 0 
YELLow Metal, perlb. ......, 09 0 6 O 07 0 0 6 O 07% 
Iron, pig in Scotland, ton.... 213 0 cash 213 9 cash 
Bar, Welsh, in London....... 612 6.. 615 0| 6 5 0.. 615 0 
Wales ......, 6 0 0.. 6 5 0] 515 0.1. 6 0 0 
Staffordshire | 7 5 0.. 7 7 6 750.9770 
Rail, in Wales..........ce0| 6 2 6. 6 5 0| 515 0. 60 0 
Sheets, singlein London ..| 9 5 0.2. 000) 950.000 
Hoops, first quality ........, 8 5 0. 8 76) 850.000 
Nailvods ..ccccosccocceceee| F 5 O.. 710 0} FT 5 Oe FTO @ 
Swedish.....cce-ssccessseee| 915 0.2.10 5 0] 915 U.. 10 0 O 
Leap, Pig, Foreign, perton ..| 18 7 6.. 1510 0/18 5 0..18 7 6 
English, W.B. ...cccsesscose| 20 7 6.. 2010 0] 21 0 0.0 21 5 O 
Other brands oneet OO G.. DS OLR 6. 6 8 
Sheet, milled . ccccceee| 20 0 0.4. 0 0 0/20 0 0.1. 0 0 0 
Shot, patent.... esoose| 22 O 0.. 22 5 0] 2210 O.. 2215 @ 
Red or minium -| 20 0 0.20 5 0/2015 0... OO YU 
White, dry ..... -| 26 0 0.. 28 0 0/27 0 0..28 0 0 
ground in oil 26 0 0.. 29 0 0) 26 0 0..29 0 ¥ 
Litharge, W.B. 2400.. 00 0/200. 0080 
QUICKSILVER, per bot ° 617 0.. 618 0} 617 0.. O08 
SPELTER, Silesian, per ton 2012 6.. 2015 0/20 0 0.. 0 0 0 
English V&S. 2012 6.. 2015 0/1915 0.. 0 0 vu 
Zinc, ditto sheet 25 0 0.. 0 0 0/25 0 0.. 2510 0 
STEEL, Swedish fagg: 000. 000) 000.000 
Keg.e--sseceoes 15 0 0.. 0 0 0/1415 0..15 0 0 
Tin, Banca, per cwt. 615 0.. 616 0} 41310... 0 0 0 
Straits, fine—cash 612 0.. 0 0 O| 412 0.. 41210 
For arrival . 6 8 0.. 610 0} 413 0.. 00 0 
English blocks . 6 3 0.. 0 0 0} 415 0.. 416 0 
Bars ..ccccscces «| 6 40.. 0 0 0} 416 0.. 417 0 
Refined, in blocks........| 611 0.. 0 0 0] 417 0.. 418 0 
Tinp.ates, per bx of 225 sheets 
IC Cok ccccccccccccccce.sce| 1 2 Oo. 1 4 6] 12 0.. 18 @ 
i 2. Se 2 eas eS 
180. l1lL oO] 176.4189 
1140. 117 0] 113 6. 1% © 
017 6.. 018 6] 018 3.. 019 9 
014 6.. 016 6} 015 3.. 017 6 
40 0 0.. 0 0 0/36 0 0. 0 0 w 
Brown .esscecsessereee-+| 33 0 C.. 34 0 0/31 00. «0086 
Sperm, body eoccccce coco! 90 O 0.. 92 O 0] 89 0 0.. 910 O 0 
Whale, South Sea, pale...... 39 0 0.. 0 0 0/35 0 0.. 36 0 9 
TO scsteuecses --| 38 0 0.. 0 0 o| 340 0.. 0 0 g 
Brown eee. | 34 0 0.. 35 0 0/33 0 0.. 0 0 © 
E.I, Fish ..... | 32 0 0.. 0 0 0/31 0 0.. 0 6 g 
Olive, Gallipoli .. | 56 0 0.. 57 0 0/68 0 0.. 0 0 9 
Spanish ......06. | 55 0 0.. 56 0 0/65 0 6 66 0 0 
Palm  cccocccccce | 4210 0.. 43 0 o| 3910 0..40 0 9 
Linseed ...cce.ccece eccccccee| 3110 0.. O 0 0/31 5 O.. 3110 ry 
Napeseed, English pale ....| 41 0 0.. 4110 0/33 0 0.. 0 0 g 
BrOwWN sesessoerseeeeeeee| 39 0 0.. 39 5 0/31 0 0. 0 0 g 
Foreign pale... 4310 0.. 0 0 0| 35 O 0O.. 3510 0 
Brown .. |} 40 0 0.. 0 0 0} 3010 0.. 0 0 g 
Lard ..ccsce 76 0 0.. 0 0 0 64 0 0.. 6 0 0 
Tallow «.- 35 0 0.. 0 0 0/37 0 0. 0 0 g 
PRICES CURRENT OF TIMBER. 
1869. 1868. |, 1869. 1868. 
Per load t 4s, £ & | Per load— £44220 46424 
WEEE wénuceeage iv |1t 013 10 | Yel. pine, per reduced C. 
Quebec, red pin 15 415|) 3 5 415 |G ja, lst quality 1s 0 ‘919 17 01816 
yellow pi -3 5 410); 3 0 5 Qnddo. .. 13 01310 11101210 
St. John’s N.B.. yel 0 0 U 0} 0 © O O'| Archangel, yellow.. 10 1) 13 ll 012 0 
uebec, oak, white.. 51) 6 0| 5 0 510) St. Petersburg, yel. 10 151210) 10 018 0 
birch ......4 6 417| 4 0 415] Finland .......... 6 0 610) 70 8 @ 
4551 40 »- O08 0 
Gov O00; 0 - 8 0 915 0 
4565/40 o|| 710 810 0 
210 40)3- 5 9 01010 0 
+ 210 310] ¥ 0 4 5) 81010 0 
-2315 217); 3 6 3 
+2 0 210; 2 0 8 
6 0| 410 0 
6 0; 410 0 
oo|oo0 o|| 
6 0} 610 0 || Staves. per M. 
St Peter's? 0 8 0 8 0 9 0 | Quebec pipe evccee 70 @ 0 0' 6710 0 0 
cane etry 12f. ere a a eae puncheon.. 18 101 © 8810 230 
uebec, wi ce $ tie, wi ‘ 
Si Johnwhtaprace 12 019 0 18101510, Pipe sn ',.., 200 01800235 «260 0 





THE Trade Union Congress at Birmingham terminated on Satur- 
day. A gst the subjects di 1 at the final sitting was the 
direct representation of labour in Parliament. Complaints were 
made that matters of vital importance to working men did not re- 
ceive the attention they deserved in Parliament, and it was 
recommended that efforts should be made to secure the election of 
representatives actually engaged inmanual labour. It was further 
alleged that not only are working class interests ineffectively 
represented in Parliament, but also in the Bw press, and it was 
suggested that trades’ newspapers should be established. A 
resolution in favour of an international combination on the part of 
the working classes was adopted. The congress will hold its meete 





profits made by it. The only exceptions to this last mentioned and Co., of West Hartlepool, went out on a trial trip, having on ' ing next year in London, 
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ON THE DYNAMICAL PRINCIPLES OF THE 
MOTION OF VELOCIPEDES. 
~ By W. J. Macquorn Rayxing, C.E., LL.D., F.R.S. 
(Concluded from page 153). 

In calculating the whole work done on a given journey 
the following principies are to be observed :—Calculate by 
Equation 18 the vertical ascent equivalent to the distance 
ona level ; then, if none of the descending gradients are 
steeper than the rate of inclination expressed by the co- 
efficient of resistance, take the actual difference of level of 
the two ends of the journey, multiply it by the ratio (1 +- 5), 
in which the gross weight exceeds the weight of the rider ; 
the product is to be added to or subtracted from the 
ascent previously computed, according as the difference of 
level is an ascent or a descent, and the result will be the 
height of a vertical ladder which is equivalent to the actual 

ourney. 

: The same mode of calculation would be applicable to all 
gradients, if the velocipede could safely be allowed to become 
freely accelerated on steep descents, so as to acquire a store 
of energy available for surmounting ascents. But if the 
brake is to be used, so as to prevent acceleration, the cal- 
culation is to be modified as follows :—When a descending 
gradient occurs in which 7¢ is greater than /, calculate what 
the depth of descent would have been in the same distance 
if i had been equal to f; in other words, multiply the 


actual depth of descent by £ , and use the product instead 
t 


of the actual descent in calculating a virtual or effective 
value of the difference of level of the ends of the journey. 
Another way of stating this is as follows :—When a de- 
scending gradient 7 occurs greater than f, multiply the 


depth of descent on the gradient by 1 — +, and consider 


the product as an ascent, to be combined with the actual 
difference of level of the ends of the journey, in order to 
allow for the loss of the energy that might have been 
acquired by acceleration on the steep descending gradient. 
In algebraical symbols, let R, be the resistance on 
a level; and let z denote, if positive, the total ascent, and, 
if negative, the total descent during the journey, modi- 
fied, if necessary, in the manner already described, to 
allow for the loss of energy due to the use of the brake on 
steep descents; then the work done is equivalent to that of 
raising the weight of the rider vertically upwards to the 
following height :— 
* Pie 
Roe + OFM WF= +H (fete)s . - (20) 
in the first member of which R, denotes the resistance on a | 
level. An ascent may be reduced to an eguivalent addi- 
tional distance, and a descent (with due deduction for the 
use of the brake) to an eguivalent saving of distance, by | 
dividing by f. 
24. Driving Pressure—While the velocipede advances 
through a distance equal to half a revolution of the driving | 
wheel the pressure of the foot of the rider is exerted | 
through a distance equal to twice the crank-arm. Hence 
the pressure of the foot of the rider must be as many times 
greater than the total resistance as half the circumference 
of the driving wheel is greater than twice the crank-arm. 
In symbols, let c be the crank-arm; d the diameter of the 
driving wheel, so that + d is its circumference; P the 
pressure of the foot on the stirrup ; then 
p= T7R—74 (74 048) W; . . (21) 
4c 4c | 
and the ratio of the pressure required to the weight of the 
driver is 
Pa=™4 fen(es 22) | 
Ww 4, SE9A+9- - (22) 


Ordinary values of the ratio ss range from 4to 8; being 











often capable of adjustment by shifting the position of the 
treadles in the cranks. As an example, let us — this 
ratio to be 5; let the roadway be level, and, as before, let 


fQ4+)= aw Then we have w=) or the pressure 


required is one-eighth of the weight of the rider. 

Another calculation which may be made is of the follow- 
ing kind: Assuming that the rider is able to exert a pressure 
bearing a given ratio to his weight, what rate of ascent will 
this enable him to surmount? The answer is given by the 
following equation : 

(a. nr a 
~~ (1 + b)rdw 

For example, the data being the same as before, let us 
assume that the rider is 3 to exert a pressure equal to 


1 
“eis we have 
Ww then we 
i= — |. _0:02=008 —002=006=1in 16 nearly, 
1°25x5x2 
With a pressure equal to his whole weight we should have 
{= 0°16 — 0°02 = 0°14 = 1 in 7 nearly. 

25. Day's Work of the Rider.—It has been ascertained 
by experiment that a man of ordinary strength and 
activity, climbing a vertical ladder, is able to ascend for 
eight hours per day with an average speed of about half a 
foot (or 152°4 millimetres) per second ; which gives as his 
day’s work the raising of his own weight to a height of 
14,400ft., or nearly 4400 metres. This, however, is known 
to be the most Lvouseble hee | in which the muscular 

wer of the legs can be exerted, the pressure of the foot 
ate at all times equal to the whole weight of the man. 
During less favourable modes of exerting the legs, and 
especially when the pressure of the foot parallel to the 
direction of motion is much less than the weight of the man, 
a much smaller amount of daily work is to be expected. 
Accordingly, we find that the work of a velocipede journey 
of sixty miles on a level road is equivalent to lifting the 
rider 7920ft., or only about 0°55 of the day’s work of 
vertical climbing. 


a. 


half his weight, so that 





Further experiments are necessary before me conclusion 
can be arrived at as to the utmost daily work to be ex- 


pected from velocipede riders when the powers of the 
vehicle have been fully developed. A day’s work equal to 
that of vertical climbing would correspond to a journey of 
about 110 miles on a smooth level road. 

A rough comparison, however, may be drawn between 
velocipede-riding and walking, in the following way. Sup- 
pose we assume that a man who can ride 60 miles per day 
on a velocipede on a smooth level road is able to walk 30 
miles per day. The length of the day’s journey in walking 
will not be lessened to any material extent by the occurrence 
of any degree of roughness or steepness that is consistent 
with using the velocipede at all. Hence that degree of 
roughness or of steepness which doubles the total resistance 
of the velocipede, making it one-twenty-fifth instead of one- 
fiftieth of the gross weight, or one-twentieth instead of 
one-fortieth of the weight of the rider, brings down veloci- 
pede-riding to an equality with walking; and any greater 
degree of roughness or of steepness gives walking the 
advantage. 

The same method may be applied to other numerical 
data. Suppose, for example, that it should be ascertained 
that a man who can walk 30 miles per day is able to ride 
75 miles per day on a velocipede on a smooth and level road; 
the degree of roughness or of steepness which in this case 
brings down velocipede-riding to an equality with walking 
is that which increases the total resistance two and a-half 
times, making it one-twentieth of the gross weight, or one- 
sixteenth of that of the rider. W. J. M.R. 

Glasgow University, 6th August, 1869. 








KNAGG’S PROCESS OF CANE SUGAR MAKING. 


In our impression of November the 8th, 1867, we gave a 
detailed description, illustrated by woodcuts, of Mr. 
Knagg’s patent process of clarifying cane juice, and sub- 
sequent evaporation and granulation ; we also mentioned 
that the whole process had been exhibited in operation at 
the works of Messrs. Easton, Amos, and Anderson, at 
Erith im .the presence of a large number of gentlemen 
interested in the sugar trade, a that the opinion formed 
by all present was extremely favourable to the new process. 

We have since watched the colonial papers with some 
interest, to ascertain if the invention was making head, and 
if the results obtained under a tropical sun, and subject to 
all local difficulties, were as favourable as those we ourselves 
witnessed at Erith, and ventured to anticipate for the 
apparatus when put into actual use. The first portion of 
Mr. Knagg’s invention, viz., the defecation and clarifying 
by means of sulphurous acid gas and permanganate of 


| potash, has now been tried in Demerara, Trinidad, Jamaica, 


and is in process of trial at Brisbane; in every case the 
most complete success has been achieved. For instance, to 
quote from the Trinidad Chronicle of Feb. 25th, 1868, from 
a report signed by no less than eleven planters :— 

The process is free from complication and efficacious, and 
within the working power of any man of ordinary capacity. The 
juice is thoroughly clarified, and enters the coppers so pure that 
skimming is almost dispensed with—so much so that were it 
entirely omitted, the sugar would be far cleaner than any amount 
of manipulation can make it under the ordinary process. The 
juice is greatly decolourised, entering the ommend of the colour 
of pale brandy and water, and as clear. Again Messrs. Bernard 
and Messrs. John Spiers and Co., state “‘the economy and 
advantage of your process, as far as we can now judge, is as fol- 
lows :—(1), Two clarifiers being required where four are now used ; 
(2), the liquor after being defecated by the sulphurous gas, comes 
from the subsiders into the coppers so very clear that the number 
of boiler men on the wall can be reduced to two ; (3), the increased 
quantity of sugar, from 4 to 6 per cent. on the ordinary process, 
is obtained by the skimmings being reboiled in the clarifiers ; (4), 
the quality of molasses is much improved, and the density of that 
drained from some of the sugar made by you (Knaggs) was 40 deg. 
Beaumé ; (5), sameness of quality of sugar whether from plant or 
ratoon canes, and of whatever density; (6), the tempering 
of the liquor is made more easy and perfect; (7), the drain- 
ing of the molasses from the sugar is more rapid; (8), the small 
outlay required. 

The complete apparatus, the trial of which we witnessed 
at Erith, has as yet only been erected on the Bushy Park 
estate in Jamaica—but we see by the Gleaner of Kingston, 
Jamaica, July 9th, 1869, that a committee of fifteen planters 
have reported very favourably, especially of the evaporator, 
of which they say : “That the evaporator is decidedly the 
most effectual, economical, and expeditious mode of evapo- 
rating cane juice we have seen or heard of, and as a proof 
we give the following results :— 

The cane juice from the clarifiers on entering the evaporator 
stood at 84 deg. Beaumé, and in five minutes came out at 30deg. 
to 35 deg. 

Wegather from the same paper that Mr. Knagg’sinvention 
is attracting considerable attention in the colony, so much so 
that the Governor and the Commander of the Forces, have 
honoured a public exhibition of the process with their 

resence ; ak there can be no doubt that if Mr. Knagg’s 
invention realises the expectations which those who have 
seen it in operation entertain, it will have a very important 
effect upon the prosperity of our sugar-growing colonies, by 
improving the quality of the produce,and reducing to a mini- 
mum the amount of skilled, or, indeed, any labour required. 
We have selected the present moment for again drawing 
the attention of our readers to this subject, because we 
think that, during the existing disturbances in Cuba, our 
colonies, with proper appliances, may become the first sugar 
producing communities in the world; but to do so, the 
islands must not, as the Governor of Jamaica is reported 
to have remarked, “stick in the mud and do things in the 
way their dfathers did them, but copy the energy and 
scientific skill of those who have succeeded in making 
the despised beet-root a formidable rival; and we do not see 
that they can make a better beginning than by adopting 
the invention of one of their own people.” 

f these considerations have force in connection with 
the islands, they apply still more completely in the 
case of the pee Phe. colonies. Demerara and Berbice, 
with large vacuum pan estates, and ample supplies of water 
for working them, should stand ountinsugar production 
and in sugars of high quality ; but these facilities, great as 
they are, may be immeasurably improved by the general 
introduction of an improved clarification, such as the system 
now under consideration embraces, and notably by the 











elimination of the present wasteful and quality-destroying 
copper-wall system, in favour of the steam tray evaporator ; 
indeed, the opinions of practical men in the West Indies are 
gradually taking this dixection, and one of our leading 
West Indian engineers, in a report to the largest of our 
sugar growing and manufacturing corporations, says, 
while advocating the employment of steam, as opposed to 
direct fire evaporation, “ rigid economy as well as the march 
of improvement demand the abandonment of the open 
Taiche system.” Language can scarcely be more forcible. 

The attempt at superseding the copper wall by the 
concretor tray, excellent as have been the results by com- 
parison, is but an evasion of the difficulties so long endured, 
inasmuch as one system of direct fire heat is but exchanged 
for another; and although by rapid tray evaporation a 
useful product is obtained, it still embraces the saccharine 
principles in combination with the impurities of every kind, 
and can only be dealt with by the refiner in order to bring 
it into a state fit for use. The same authority above-men- 
tioned, speaking on this head, says :— 

I cannot convince myself, even admitting that the concretor 
does all that its most enthusiastic supporters claim for it, that it 
can supersede the “‘ vacuum pan.” The making of ‘‘usine,” or 
“vacuum pan sugar,” direct from the cane juice, cannot be called 
refining, though the product may be equal to refined’ sugar; we 
propose, by the aid of charcoal—and this item of expenditure will 
probably be less here than in Europe, because the refiner has to 
operate on a spoiled material while we deal with uninjured juice — 
and the “triple effect,” or other approved process (alluding to 
the patent system) to convert our pure juice at once into sugar of 
a quality equal to that from the refinery, which will compete in 
the same market with it; besides this the refiner’s profit, as well as 
the profits destroyed by spoiling first and then refining, is secured 
by this system. 

Nothing can be stronger than this ; and the system of 
machinery involved offers every inducement to the pro- 
duction of Muscavado and other high class sugars of such 
colour and quantity as would command the best prices, 
short of bringing them into the classes where our present 
somewhat anomalous Customs’ restrictions would operate 
to their prejudice. 








WORKING MEN’S CLUB AND INSTITUTE UNION. 
—VISIT TO CROSSNESS. 

THE council of the Working Men’s Club and Institute Union 
wisely determined some time since to arrange a series of visits by 
the members of the Union to public buildings and important 
architectural and engineering works completed or in progress. 
Several of these visits have already come off—to the Holborn 
Valley Improvement, St. Thomas's Hospital, Blackfriars Bridge, 
the Metropolitan Embankment, and other places. The most 
recent visit of the series—which took place a few days ago—was 
to the metropolitan sewage outfall at Crossness. The visit was 
intended to have included an inspection of the northern outfall at 
Barking Creek also, but from some hitch in the arrangements the 
visitors were unable to land at Barking, and the northern sewage 
syst-m of the metropolis may be left out of consideration in our 
account of the visit. 

I! e council of the Union look forward hopefully to the results 
of these visits as likely to exercise an important influence in con- 
nection with the technical education of the working men who may 
join the excursion. The policy of the council is to obtain for each 
visit the services of a “guide, philosopher, and friend” to the 
excursionists, who may be able and willing to explain intelligently 
the plan and character of the works visited. In the visit to 
Crossness Mr. Edward Hall, F.S.A., was the guide and expositor. 
On the evening prior to the visit—Friday last —Mr. Hall delivered 
a lecture, abundantly illustrated with diagrams, by favour of Mr. 
Bazalgette, on the metropolitan sewage system, in the Lecture 
Hall of the Society of Arts in the Adelphi, the lecture being 
specially intended for the information of those who intended to 
join the excursion. From Mr, Hall's lecture on the Friday 
evening, the conversational discussion in the steamer in going 
down the river on Saturday afternoon, and our own inquiries onl 
inspection, we compile the following account of the works and the 
visit. 

The lecture on Friday evening was numerously attended. It is 
proverbially dangerous to judge from appearances, and unsafe to 
conclude from them confidently. We venture to think, notwith- 
standing, that if the audience at the lecture and the visitors to 
Crossness on the following afternoon were, for the greater part, 
conventional ‘* working men,” they must have been the very ¢lité 
of their order. The steamboat Black Prince, specially chartered 
for the occasion, left the Temple Pier on Saturday afternoon at 
three o’clock, so well filled as to leave very little room for the 
excursionists who had the option of joining at Blackwall. 

The first point in passing down the Thames demanding special 
attention is the sewage pumping station at Deptford, often 
described. At Deptford it is curious that the sewage, as it 
arrives from the Surrey side of the metropolis—and it is the same 
elsewhere—is comparatively inoffensive as regards smell. The 
visitor might naturally expect to find at the bottom of the well 
from which the sewage is lifted a fetid, turgid, viscous stream, 
repulsive alike to the senses of sight and smell; but, instead of 
that, he finds only a quantity of dirty water, not apparently 
very thick, and although not sending forth a perfume quite of the 
otto of roses or eau de cologne characters, passibly bearable. A 
man employed at the bottom of the well is hooking up the insoluble 
matters likely to interfere with the working of the machinery. 
The leading article that his gripe fetches up is human hair, as dis- 
charged from the barbers’ shops ; shavings, and pieces of leather and 
cloth of various kinds also turn up, but the hair usually bulks quite 
as largely as any other description of material. The sewage having 
thus performed its ten mile journey, is lifted at Deptford 20ft., 
that it may flow on for seven miles and 2240ft. to Crossness, where 
it has to again pumped up for discharge into the Thames. 
Although the sewage as it arrives at the bottom of this lift at 
Deptford is comparatively inoffensive, it is curious that when it 
reaches the upper level to which it is pumped it has a very distinctly 
pronounced smell of naphtha, socal from the bursting of globules 
and the exhalation of their gases from the agitation of the sewage. 
In the course of the great main between Deptford pumping station 
and Crossness, there is a reach of 5000ft. of tunnelling under 
the town of Woolwich, the sewage is conveyed through 39,200ft. 
of 11ft. Gin. barrel sewer. At Crossness the sewage is lifted from 
the level at which it arrives to the reservoir. This tremendous re- 
ceptacle our readers will recollect is about 572ft. long by 528ft. wide, 
and when full is about 17ft. deep, which makes the lift about 35ft., 
but the reservoir is rarely more than half full, and the work of the four 
engines at Crossness is not much in excess, as regards height of lift, 
tothoseat Deptford. Thereisof course an increased quantity to lift 
at the outfall from the deliveries to the main in Greenwich, Charlton, 
and Woolwich. At Crossness the strata upon which the works 
arejconstructed is to a depth of 30ft. at the bottom, grey sub- 
angular flint vel, next river sand, and above these, blue clay 
peat, brown silty clay, and vegetable soil. In some of the t 
shafts the peat was as much as 11ft. in depth. 

The machinery at Deptford and at Crossness, the laying out and 
condition of the premises and grounds at the sewage stations, are 
highly creditable to the engineers who have laid out the works, to 
the mechanical engineers who have P yoctten the ae to the 
supervisors who keep the works and grounds in order, and also 
indicate in the splendour as well as vastness of this apparatus for 
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the disposal of refuse, that some arK ae. ‘te which the 
works have been executed, must have a well-filled purse to draw 
from. It may be said here, once for all, that the engine-houses 
grounds, and all connected with these establishments are ¢ 
structed, laid out, and kept in a condition that could not jx 
admit of offence to a person of the most fastidious taste. 
fertilising commodity so plentiful at the pumping stations is not 
employed upon the beautifully laid-out and admirably-kept 
grotinds, which, nevertheless, make a display of verbenas, 
ornamental shrubs, and fle ywers ‘of the season that would do credit 
to the lawns around a nobleman’s mansion. 

To enable the superintendents to anticipate rainfall, each 
station is supplied with self-registering meteorological instruments 
of the best description anemometers, therm¢ ometers in sun and 
shade, barometers, black bulb on grass, rain gauges, &c. The 
readings are taken three timesa day. We learn ever, 
the superintendents trust more to reserve power ii 
readily applicable, than to the indications of the 
The Deptford engines have only been overpowere : 
two years ago, when three inches of rain fel! hetwee zn twelve mic l- 
night and nine a.m., and another inch in the remainder of twe nty- 
four hours. 

Mr. F. E. Houghton, superintendent, received the visitors at 
Crossness, and, in conjunction with Mr. Hall, afforded the mo 
ample and detailed information respecting the splendid machinery 
and its capabilities. Votes of th were passed to both gent le- 
men with gre: it cordiality, and the visit terminated to the complet te 
satisfaction of all who had enjoyed the pleasure of taking part in it. 





















SHAW’S HOT-AIR ENGINE.* 
By T. T. CHELLinGworti, C 

THE many important advantages to be gained by the use of 
heated air as a motive power in the place of steam have caused 
inventors to turn their attention to the construction of heated air 
or caloric engines, and a number of patents has been t: iken out 
displaying great ingenuity, most of them, however, being more or 
less defective in the vital principles s of construction. 

Ericsson’s engines failed from the same causes that many other 
inventors have failed to remedy. In the engine which is the ae 
ject of this paper all these difficulties have been overcome, and 
numerous engines are now at work both in Sealand and America, 
with great success, working with a consumption of coal of one 
pound per horse-} 















ower per hour. The engines of Philander Shaw 
are made under his patent dated July, 1861, and March, 1867. 

The advantages of heated air over steam engines are as follows: — 
Economy of fuel, no risk of explosion or fire, no additional cost 
for insurance, water not required, and no possibility of risk from 
neglect of driver ; for if the engines are left entirely to themselves 
they simply will run down for want of fuel, and eventually stop, 
and this is the worst that can happen, but if a steam engine 
is neglected the result unhappily is but too well known. 

The principles upon which heated air engines work is as fol- 
lows :— Cold air is pumped into a receiver or furnace where it is 
expanded by heat, and then passes through a valve to the work- 
ing cylinder, acting on the piston in a similar manner that steam 
acts on the piston of a steam engine, and escapes in a like manner 
into the atmosphere through the exhaust valve. In hot-air 
engines the waste air may be used for many purposes, such as 
heating buildings, Xc., and if taken undera steam boiler is capable 
of gene erating a considerable quantity of steam without cost where > 
steam is required for manufacturing or other purposes. 

Ericsson’s hot-air engine, patented in , had double-acting 
cylinder with pistons and slide valves, s nilar to an ordinary 
steam engine, and differing entirely from the piston and valves of 
the engine that is the subject of this paper (which will be 
described hereafter), und there is no doubt but that son’s 
engine failed ina great measure from the want of the means of 
keeping the valves, pistons, and other working parts cool and 
properly lubricated ; and it has been found in practice that the 

valves of hot-air engines without some cooling medium will not 
only become red-hot but actually melt. 

There are two kinds of furnaces of hot-air engines—one, as in 
Ericsson’s where the air passes through a number of tubes or 
chambers surrounded by fire or as in Shaw’s, where the cold air 
is pumped directly into the furnace (the fire and ashpit doors having 
been previously fastened), and the air coming in contact with the 
fire mixes with the products of combustion, and becoming ex- 
panded passes in that state to the cylinder. 

A a ingenious engine was designed and patented in 1837 by 
Sir George Cayley. It was intended for a locomotive or road ear- 
Triage, and is described as having open-ended inverted cylinders, 
with piston connected beams driving the wheels of the carriage 
the furnace was closed, and the air pumped into it a little below 
the surface of the fire ; the air pump was worked by the aforesaid 
beam, and the air after being expanded in the furnace was 
admitted to the working cylinder by puppet valves on the covers. 
This engine, though one of the earliest the writer is acquainted 
with, is the ne: wrest ap proach in many respects to the present per- 
fected air engines, though from its defective detail in many parts 
it would be quite unfit for the purposes for which it was designed. 
In Alexander Cruickshank’s patent of 1830 is described an engine 
to be worked by heated air obtained from the combustion of coal 
tar and gases. He shows a closed furnace with air pump and work- 
ing cylinder of the same dimensions. He, however, falls into the 
same error as Ericsson in propo to use a cylinder, piston, and 
ordinary D slide valves of the steam engine type. Fontaine 
Moreau, in his patent of 1855, followed Ericsson and Cruickshank 
in using an ordinary piston, and adopting puppet valves, but with- 
out any means of keeping them cool. 

In the design and construction of Shaw’s engine the defects 
that have caused failure in other engines have been entirely 
overcome, the cylinder is even cooler than that of a high-pressure 
steam engine, the piston is preserved from the action of the fire, 
the valves are kept cool by a current cf cold air passing thr nigh 
and between them, and the working joints connecting the links to 
the trunk as well as the interior of the piston are kept cool by a 
free exposure to the atmosphere. 

One of these engines of nominally 14-horse power (sheet No. 1), 
but which has worked to an indicated power of 27 horses (Sheet 
No. 5), is now at work at Beaufort Wharf, London, as well as a 
3-horse power (Sheets No, 2 and 3), On Sheet No. 1 is shown a 
sectional elevation of the 14-horse power engine referred to, and 
on Sheets No. 2 and 3 aside and end elevation of the 3-horse 
power engine.* 

The engine and furnace are fixed on a cast iron bed 
plate, the sides of the furnace are of wrought iron one- 
quarter of an inch in thickness, with a cast iron top, three- 
quarters of an inch in thickness, properly ribbed and strengthened. 

The outer casing of furnace is lined with fire-brick on “edge at 
sides and top, between which and the lining next the fire is a 
thin wrought iron _ the space between being 2}in. ; 
the lining of furnace is 4}in. in fire-brick; the top is com- 
posed of fire-brick sl: ng secured hy bolts with recessed heads 
covered with fire-clay. A portion of the bri composing the lining 
are made with projections, and form stays or distance pieces 
between the outer and inner linings of the furnace. The side of 
the furnace is provided with a fire door and ashpit door, 
both fitted with cast iron covers ground air-tight to cast iron seats, 
and kept tight by screws with hand wheels and cross bars. At the 
back of the furnace is the bridge, behind which the heated air 
passes in its way to the working cylinder. At the top of the fur- 
nace is the feeding hopper, provided with a sliding valve, 
worked by a pinion “geared into a segmental rack on the back, 
and on the top of the hopper is fixed an air-tight lid, with cross 
bar, screw, and hand wheel. 
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* Taken as read before the British Association. we 
t (Mr. Shaw’s engine has been «already illustrated in our pages. It is, 
Cavetenr, unnecessary to produce here the diagram used at Exeter.— 
J 








The cylinders are bored out at the top part only, that 
being the working portion ; the piston is of cast iron, with 
two cast iron rings, the elongated or bottom portion being of 
wrought iron, nearly fitting the unbored part of the cylinder, “and 
leaving but a small intervening space between. The joint of link 
is secured to the piston by a joint or cross bar, but leaving the 
whole of the interior of the piston open to the atmosphere through 
or down the trunk, At the top of the cylinder is the inlet valve 
for cold air, the annular space round the trunk forming the air 
pump ; on the opposite side of the cylinder cover is the outlet 
valve, with pipe leading to the furnace; in this pipe is a 
throttle valve worked by a Porter’s governor. The inlet and 
exhaust valves are worked by cams on a counter shaft driven by 
bevel gear from the crank shaft ; the upper or pressure valve is 
cylindrical, of cast iron, with a tubular stem or rod, through which 


| the stem of the lower or exhaust valve works. The down pipe 


is connecte 1 to the inlet air pipe, the lower end of this pipe 
r inside, and to within a short distance of the bottom of the 
re valve. The cylinders are pli aced side by side, and con- 
sted by a beam with links, the motion being communicated to 
» crank shaft by the arm and connecting rod. 
‘he action of the engine is as follows:—At starting the fire is 
lighted on the bars, and when burnt up to a good clear fire the fire 
and ashpit doors are closed and scre wed air- tight ; the flue door 
through which the draught has passed is closed by a valve, the 
hopper being also closed. The engine is then allowed to stand for 
three or four minutes, during which time the pressure rises to from 
four to six pounds on the square inch; if the wheel is then turned 
about one revolution, or one and a-h: ilf revolutions, the pressure 
will rise to about ten pow ids on the square inch, | through the ex- 
pansion of the cold air that is s pumpe tin] > air pump, and the 
engine will now start. At each stroke of the engine air is drawn 
into the annular space round the trunk throug ch the inlet valve 
on the top of the cyli and by the return stroke is forced 
through the outlet valve, and passes through the pipes, and 
coming in contact with the pressure valve passes up between 
the inside of the pressure valve and outside the pipe, as indicated 
by the arrows ; the air then circulates between the linings of the 
furnace in the space E, being admitted to cither top or bottom of 
the grate by valves worked from the outside. 

The air coming in contact with the fire mixes with the products 
of combustion, and the expanded air and gases passing over the 
the bridge are admitted to the bottom of the cylinder by the 
pressure valve being raised, the valve remaining open to nearly 
the end of the stroke. The exhaust valve opens witha slight lead 
in advance of the piston, and the heated air that has made the up 
stroke then passes through the exhaust valve to the waste pipe, 
and from thence into the atmosphere, where, if steam is required 
for any purpose, it may pass through a tubular boiler ; the waste 
air from the 14-horse power engine herein described being able to 
generate steam at 30 1b. pressure in a 4-horse power boiler. 

In large engines where the labour of pulling the fly-wheel round 
would be an objection, the flue from the fire, used as the chimney 
while the fire is burning up, may be made to pass into the flue of 
the steam boiler, so that by "the time the fire has burnt up in the 
furnace, a pressure of about 20 1b. of steam will _ been generated 
in the boiler, and a jet of this steam through a jin. pipe will cause 
the engine to start instantly after the furna vce is Stoted. 

The method of firing is as follows:—The bottom valve of hopper 
being closed, the top “lid or door is then opened and the coals put 
into the hopp sr; the top door is then closed and the valve with- 
drawn, when the coals will fall into the furnace. 

An indicator diagram taken from this engine is shown on Sheet 

, the pressure at the ee of the stroke being 19'8 lb., 
a the average pressure 15°35 

Sheet No. 2 shows an ele valli and Fig. 1 on Sheet No. 3 an 
end view of a 3-horse power engine, the internal arrangements 
being the same as the 14-horse power engine. 

Sheet No. 4showsan elevation, and Fig. 2 on Sheet No. 3 anend 
view of a 6-horse power engine. 

For marine purposes it is most admirably adapted, as it takes up 
much less room than the present marine eng and boiler, and 
will save from two-thirds to three-fourths of space for stowage of 
coal. 

For a paddle-wheel boat four cylinders could be placed side by 
side, working direct on to the paddle shaft ; and a similar arrange- 
ment would answer for ascrew boat. The cylinde rs being inverted, 
there would be less heat in the stokehole, and instead of continual 
firing, about once per hour would be sufficient. 

It is obvious that the invention now spoken of, if successful in 
the attainment of its proposed object, is one of the most notable 
and important of modern times, destined to create as great, if not 
greater, revolution in motive powers than the original introduction 
of the steam engine itself, 

As a motive power it has all the omnipotence of steam itself, 
that is to say, its capacity is simply limited by the strength of the 
materials which holds it in subjugation to the wants and wishes 
of mankind, 

Possessing all the advantages of steam, caloric, or hot air, it has 
many advantages peculiarly its own, Air, the prime material, is 
to be found everywhere wherever power is required to work, 
whilst water, the raw material of steam, is not found in all 
localities, and its production at the point required is frequently 
attended with difficulty and expense. 

Steam, or heated water, is ‘‘a good servant but a very bad 
master,” unless kept in continual subjection by attention and pre- 
caution ; it bursts the frail bounds of its iron yoke, and deals death 
and destruction to all around. For this reason buildings contain- 
ing any steam engine are classed in insurance circles as doubly 
hazardous ve ntures, and large and almost prohibitory premiums 
are demanded to insure against fire on the premises, 

Hot air is liable to no such disastrous contingency, it cannot 
explode its iron tenement, hence it is capable of being used in 
places where no steam engine is permissible, and need not be ex- 
cluded even from the usual habitation of man, where it can_be 
mi ulessubservient to any domestic or other services. Again, hot 
air, in point of expense, is as one to four compared with steam 
power. 

These advantages, which have been merely glanced at in passing, 
will show that the subject in hand possesses a rare and remarkable 
interest, not only in the department of the arts and sciences, but, 
upon economic grounds, as introducing a safe, easily worked, and 
cheap motor, is of vital concern to the whole business community. 






























































SOME ACCOUNT OF THE PRACTICAL WORKIN 
OF R. W. THOMSON’S PATENT ROA D-STEAMER,* 
By Professor ARCHER. 


One of Mr. Thomson’s six-horse power road steamers has been 
working regularly for the last three months and a half between 
Aberdeen and the Kettock Flour Mills. It runs four times daily 
through the town of Aberdeen on its way to and from the mills. 
The distance each yay is three and a-half miles, and the road is of 
the worst possible character ; indeed, it is doubtful whether in the 
whole kingdomany equally bad could be found with any considerable 
traffic onit. For one half of this road, which is narrow, crooked, 
and excessively greasy in bad weather, the gradients vary from i 
in9tolin7}. The duty of the road steamer, whose own weight, 
including coals and water, is barely six tons, is to take a load of 
ten tons t up this acclivity, which it does with the most perfect ease. 
It will easily be seen on calculation that, taking the coefficient of 


' road friction at one fortieth—which is established as the average 


on a good level road—the drawing of ten tons of load plus six 
tons of road steamer up lin 74 is equivalent to drawing a hun- 
dred tons on a level road. The nominal 6-horse power engine 
actually developes at certain points of its journey forty-five indi- 
cated horse-power. It performs four single journeys daily with a 


* British ‘Association. 











load of ten tons each way, taking wheat to the mills and flour to 
the town, and it does the three miles and a-half inone hour. The 
consumption of coals, including the getting up of steam in the 
morning, the four journeys, and three hours for loading and un- 
loading, during which steam is kept up, is a quarter of ‘a ton per 
day. 

Mr. Thomson’s patent “‘ pot boiler” proves a marvellous steam 
generator, and gives the completest satisfaction. The engineer of 
a company for whom a road steamer is now building went down 
to Aberdeen to watch the working of the road steamer employed 
there, and in a report, dated the 14th of the past month, he 
says :—‘'The driver told me that the boiler has twice been looked 
into during the last three months and a-half. On both occasions 
the pot was perfectly clean, and as far as could be seen the tubes 
were in good order, and not in any way affected by the super- 
heating. All the working parts of the engine have stood well, 
and seem as if they would last long enough. The toothed wheels 
show no appearance whatever of wear. The weather was so bad 
that I made no notes of time, or of coals burned. The performance 
was perfect.” This gentleman’s opinion bears weight, because it 
has not been arrived at hastily. He has gone several times from 
London to Aberdeen and remained there for days together to 
anes the working of the road steamer, and convince himself of 
its capabilities, and he is now most thoroughly pleased with it. 
The durability of the india-rubber tires surpasses all expectation, 
No wear whatever is perceptible in their surface. The engineer 
just referred to mentioned lately that when the Aberdeen road 
steamer was first started he ivaiaie scratched with his pen- 
knife his initials on one of the tires, and now that the road steamer 
has run over a thousand miles le finds on examination his 
inscription is still intact. The inside of the moulds in which the 
] the fine markings of the turning 
icates to the india-rubber. <A set 
es which have trav » hundreds of miles were recently 

inspe cted with a mag ng glass, and the delicate markings were 
discovered to be as distinct and sharp as on the moment of issue 
foomn the aa. 

Some very interesting trials have been made during the last few 
weeks with two 6-horse power road steamers, under the direction 
of the inventor, Mr. R. W. Thomson, C.E., of Edinburgh, which 
exhibited their tractive power and speed in a remarkable manner. 
The most extraordinary trial was one in which the little six-ton 
road steamer was harnessed to four huge wagons filled with pig 
iron—wagons and load weighing together thirty-four tons—which 
it drew without an effort or any stoppage from the foot to the 
top of Granton-road, a distance of a quarter of a mile, with 
inclines of from 1 in 18 to 1 in 25. Arrived at the top, 
it turned with its train in the road itself, and ran back to its 
starting point. It may again be pointed out that the drawing of 
thirty-four tons— besides the engine’s own weight —up 1 in 
20, is equal to drawing 120 tons on a level road. Of course 
no claim is made that a 6-horse power road steamer could 
habitually do work like this, but a record is here given of a test 
to which its powers were publicly put. The other road steamer 
was attached to an omnibus which conveyed a party of gentlemen 
from Granton to Leith. The distance is two and three-quarter 
miles, and the journey was performed in twenty-one minutes and 
a-half, or at the rate of over eight miles an hour, that being the 
ighest speed at which it was deemed » to run through a town. 
road steamer has been built specially for omnibus traffic, and 
is exceedingly light and compact. 

On the following morning a road steamer was taken down on to 
the sea sands at Portobello, and ran up and down there at the 
rate of ten miles an hour, the rain pouring all the time in torrents. 
The following is an extract from a letter received within a few 
days from Mr. Abernethy, of Aberdeen, himself an engineer, who 
is a gentleman well-known in Scotland for his long e expe rience in 
mechanical matters, and in whose judgment on such subjects great 
trust is put :—‘* We took out a fifteen-ton boiler to Stoney wood 
yesterday on a four or five-ton wagon, with 2ft. Gin. and 3ft. wheels, 
right down Union-street, at a speed of three miles an hour, at the 
busiest hour of the day, all the way in the single gear, except about a 
hundred yards of steep in Crown-street and the Brae at Greenburn, 
where the single gear failed us—at least it was about a balance, 
and we put on the double gear. Usually we have had to have men 
behind with ropes to hold back on the Brae down to Stoneywood, 
but the engine was drag enough of itself alrnost. It certainly is a 
feat for a tive-ton engine to drag out a twenty-ton load and climb 
gradients of 1 in 20 with single gear. We had all Aberdeen 
turned out as we passed. It was an unusual sight to see the infant 
Hercules in front of the great boiler, 30ft. long and 7ft. diameter, 
bowling along with it like a plaything at its tail, whilst the play- 
thing itself shook the houses again as it danced over the rough 
causeway. 

The last, and perhaps most remarkable performance of the 
road steamer took place as recently as Tuesday, the 17th ult., and 
on that day the question whether steam ploughing can be done 
by direct traction was most emphatically answered in the affirma- 
tive. The judges of the Royal Highland and Agricultural Society 
had decided that the ploughs and res aping and mowing machines 
selected by them at their last show should be tried on the fields 
of a farm in the neighbourhood of Edinburgh on Tuesday the 17th. 
Mr. Thomson had long been impressed with the idea that from 
the road steamer'’s facility of running over soft ground without 
sinking, owing to the india-rubber tires, which at ‘the same time 
bite the surface with surprising tenacity, it would be eminently 
adapted for steam ploughing. Accordingly he resolved to avail 
himself of so good an opportunity for putting his engine to the 
test, and on the morning of the trial one of his 6-horse power road 
steamers was on the ground. Whilst awaiting its turn it dis- 
played its manageableness and handiness in various ways, and most 
strikingly when requiring water, it ran down a long steep 
grass hill with gradients of 1 in 43 to a burn, where it 
filled its tanks, and then ran up the hill again. At last the 
moment came for it to engage in its new task. ‘Two of Fowler's 
double-furrow ploughs were attached to it, and with an eager 
throng of spectators, composed of agriculturists and engineers 
running along on either side of it, it commenced work. On and 
on it went, making four straight, deep, wide furrows. Nothing 
more perfect could be seen. “With Fowler's ingenious ploug ghs, 
when the handle is once set no guidance is needed, and so four 
furrows were thrown simultaneously without a hand being put to 
the plough. Arrived at the end of the field, it turned with far 
greater ease than horses could do, and ploughed its way back 

again up a hill with inclines of 1 in 12. The ploughs were 
set as deep as possible, and the work done was quite first-rate. 
The contrast between the road steamer and the plough horses was 
most remarkable, Whilst three horses were painfully stru; geling 
along with one double-furrow plough through the exceedingly 
hard, dry, stiff soil, it was drawing its two double-furrow ploughs 
with such facility that it was evident there was an immense 
supply of power to spare, and that it could have taken another 
couple of double furrow-ploughs behind it. Indeed, the furnace 
door had to be kept open the whole time. The road steamer, 
too, was quite free from the dilemmas to which horses are liable, 
such as getting their feet entangled in the chains, &c., and when 
occasionally it accelerated its speed a little too much a single 
“‘woa” would bringit toa stand. It ran in front of the ploughs 
on the unploughed ground, thus avoiding all possibility of com- 
pressing or poaching the soil after it h: ud been turned up. The 
road steamer ploughed its allotted portion without meeting with a 
single difficulty or impediment of any kind, and when it was led 
away all who had witnessed its performance declared that its 
behaviour was perfect, and that it could at once be put to practical 
work. It promises to be of incalculable advantage to farmers, as 
it will enable them to dispense almost entirely with horses, since 
it can fetch its own fuel and water, and can be employed in 
ploughing, reaping, and mowing, in carrying manure, and t 
produce to market. Great gratification was expressed by all present, 
and a brilliant future predicted for the road steamer. 
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RAILWAY MATTERS. 

THE soft rock of the Hoosac tunnel has been passed and solid 
rock struck again, so that the contr: rs will not en so much to 
do with brick arching hey exp 

THE Cheddar line was opened on the 3d of August, and the 
engineer reports that the works on the line between Cheddar and 
Wells are in a forward state, and that no time will be lost in 
completing them. 

More than one thousand men are at work on the air line railroad 
between Middletown and New Haven. A few piles have been 
driven for the bridge across the Connecticut at the former place, 
simply to ascertain the nature of the river’s bed. 

THE Prussian Government has hitherto refused its sanction to 
the erection of any railway bridge across the Rhine unless placed 
under the immediate shadow of one of the frontier fortresses. 
This rule has been for the first time relaxed in the case of a bridge 
now erecting at Hamm, a village alittle above Dusseldorf. 

THE Chicago Railway Review says the earnings of the Central 
Pacific Railroad for July were 579,006 dols., an increase of 25,000 dols. 
over the month of June. Notwithstanding the successive reduc- 
tions of rates, the result of operations of the first three months 
since the connection of the eastern lines show a revenue at the rate 
of 7,000,000 dols, per annum, of which 3,000,000 dols. is net. 

MEN were at work all Sunday last in the construction of the 
railway on the Thames Embankment, and at least two powerful 
engines were in full operation during the whole of the twenty-four 
hours of Sunday it] a moment's cessation. The novelty of 
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without 
Sunday work attracted large numbers of persons to Norfolk-street, 
Surrey-street, and other spots from which a view of the operations 
could be obtained. 

THE Rhine and Ruhr Gazette, published at Duisburg, announced 
on August 27th that a firm in Siegin had signed a contract to supply 
500 wagons per month of the best iron ore of that district to iron- 
masters in England. The ore is to be forwarded by rail to Duisburg, 
and thence by water to Rotterdam. The English smelting furnaces 
will therefore receive from the present time forward a considerable 
contingent of Prussian iron. 

Own Friday last a company of 
Manchester, Sheffield, and Lincolnshi 
Companies, met together with an arbitrator at Barnsley, to settle 
the terms upon which the Midland Company should be allowed to 
run over the line belongi to the former company to Penistone 
and Mar r. entlemen arrived by special 
engine ¢ decision come to by those 

ht that the line, which is now 


present has not ! 
completed, will be shor ’ passenger traffic. 
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put into a carria with t uard, second-class, a lady, the only 
occupant of this éarri I seated on the opposite corner of 
the entrance. Ve had l 1 with some pace towards 
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THE experience of the Bristol and Exeter Railway Company in 
the matter of third-class trains anpears to differ from that of other 
companies, if the s ment at their half-yearly meeting on the 
subject by one of their directors, Mr. M. Castle, is correct. Mr. 
Castle said the question had often come under the consideration 
of the traffic committee, who thought their first duty was to get the 
greatest amount of revenue they could for the company. They 
had tried the experiment of third-class passengers on the Bristol 
and Exeter, the South Devon, and the Cornwall lines, and it had 
proved a failure in every instance ; they carried a vast number more 
passengers, but got a less return. He had no hesitation in saying 
that during the twelve months they tried the experiment they lost 
nearly half per cent. dividend. If the shareholders desi 
directors to make another attempt at the third-class passengers 
scheme they would obey, but he was certain it would not increase 
the revenue. They found that by reducing the number of third- 
class trains they increased the amount of the revenue. If they 
had third-class carriages agtached to every train they would make 
the second more select, and passengers would be drained from 
the first to the second class, because personsmight as well travel 
in the second as the first if the roughest of the passengers were 
taken from the second to the third. 

A PARLIAMENTARY committee appointed by the Legislature of 
the colony of Victoria to consider the subject of railway extension 
has presented a report, which states that in a new country with a 
limited population, sparsely settled, and with a limited borrowing 
power, the most advantageous system of railway construction is 
that which will provide the inhabitants with sufficient ordinary 
accommodation, at moderate speed and moderate fares; and that 
there are good grounds for concluding that railways can be con- 
structed in Victoria, including rolling stock and stations, and 
suitable for all purposes of iraflic for many years to come, for 
£6000 per mile ; between this rate and that originally estimated 
by the engineer-in-chief there is a difference of £3300 per mile in 
the whole 181 miles of the proposed North-Eastern Railway. It 
1s proposed to construct a good, serviceable railway, with rails of 
50 lb. or 60 1b. pounds to the lineal yard, capable of carrying engines 
of twenty or twenty-five tons, and on which any rate of speed may 
be maintained which the traffic and other circumstances may 
demand. The ruling gradient will be 1 in 50, and the minimum 
radius of its curves will be forty chains. The saving will be 
effected by adopting a somewhat lighter permanent way, and 
reducing the cost of the f¢ ncing, gates, goods sheds, stations, &c.; 
and economy in this direction will not in the slightest degree 
lessen the usefulness of the railway. To erect station buildings 
at a cost of a thousand pounds a mile, as was at first proposed, 
would obviously be a great extravagance ; and it was given in evi- 
dence before the committee that fencing and gates were dispensed 
with to a great extent in several countries, without inconvenience 
or danger. 




















~ 














NOTES AND MEMORANDA, 

THE pores in leaves per square inch are 13,000 in the vine, 
14,000 in the ilex, and 16,000 in the hydrangia and syringa. 

BiscuoF has calculated that the time required for our g 
cool down from 2000 deg. to 200 deg. Cent. would be 
millions of years. 

Microscopes show 
motions while crystals a 
ments rapidly without : 

A Bopy falls at the equator in a second of time 16°045 
the latitude of 45 deg., according to Sabine, 16°095375ft. 
London, 16°093ft., and at Paramatta, 

THE maximum velocity with which a body can strike the ea 
is about seven miles in a second; the maximum velocity wit 
which it can strike the sun is 390 miles in a second. 








no surrounding current or concentrating 
re forming ; a point is formed, and it aug- 
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t coach in England was built in 1565 for the Earl of 
In London ¢ es were first let for hire in 1625, and 
enty in number; in 1637 they were limited to fifty. 


LLADON heard the sound of a bell struck under water 
ross the whole breadth of the Lake of Geneva, a distance of nine 
es ; this sound appeared to pass through the water at a velocity 
of 4708ft. per second. 

In the reign of Edward 
in the course of three year 
been discovered in the be 

THE Cardiganshire mines yielded, the time of Charles I., 800z. 
of silver in every ton of lead, and part of the king’s army was paid 
with this silver, which was minted at Shrewsbury. 

In 2422 observations differe: 
positive in electrical estate, 771 were negative, and 339 lmper- 
ceptible. In sitting at rest, Hemmir found himself 332 times 
positive, fourteen negative, ten times imperceptible. 











1600 Ib. weight of silver was obtained, 
froma mine in Devonshire, which had 


ning 
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persons were 
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ana 

Ir the mountains of the Cordilleras were about one hundred 
times higher than they are the seas would, by their attraction, 
be elevated into liquid mountains on both sides of the coast of 
America, and the ports of France and Japan be left dry. 

AT a recent meeting of the Academy of Sciences at Vienna, 
Herr A. Waltenhofen read a paper on the limits of the magnetisa- 
tion of steel and iron. As a general result he finds the potential 
temporary magnetis bout five times greater than 


ition of iron to bea 
that of the best steel. 


In the time of Henry \ 
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1500 tons, two of 800 tons, th: 100 tons, ix orseven smaller. 
At his death the navy was extended to ships, m 
tons, m 8000 men. Elizabeth's tf in 1588, « 





dl by 
176 ships, witl 
412 ships, mea 

TIDES 
the height of high water var 
meter, and ris t 


+more t 
At Liverpool a 


At the death of George II. there wer« 


ther 321,000 tons. 





the atmosphere. At Brest 
sely as the height of the baro- 
i a fall of 4in of the barometer. 

fall of one-tenth of an inch of the barometer cor 
sponds to a rise of the Mersey of about an inch; an t 
London Docks a fall of one-tenth of an inch corresponds t 
in the Thames of about seven-tenths of an inch. 


are affected by the state of 
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THE first invention of the process of procuring alum by artificial 
means is not known, but it appears to have ated in the East 
soon after the twelfth century. In the fifteenth century there 
were alum works at Constantinople. The first alum works in 
England were established at Whitby, by Sir Thomas Chaloner, 
who was excommunicated by Pope Pius II for so doing, his 
Holiness having assumed the right of exclusively supplying Europe. 
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THE iron ramrod did not supersede the wooden one until 1742, 
when it was introduced into the Prussian army by Prince Leopold, 
of Anhalt-Dessau. The bayonet was preceded by various contri- 
vances, such as an axe attached to the barrel, then a dagger, Xc., 
stuck into the latter. But, as this was an impediment to firing, a 
ring was added, al ] l 














about 1691, to the bayonet, whereby the bla 





instead of covering the muzzle, came to be flush with its rim. This, 
however, was still inconvenis for loading, so that at length the 
bayonet was provided with a neck, i now is. This was about 
i705, 

THE pearl-oyster appears inclined to bid farewell to the shores of 


Tinnevelly for ever, : various reasons are being alleged as to tl 
c + 
it 











cause of its gradual but sure disappe e. We do not pretend, 
says the Madras Mai/, to be able to solve the problem, but it is 





well known that fish cannot live in water beyond a certain density, 
or to speak ™ earnedly, cannot without injury be exposed toa 
pressure of more than tbre , and it is also knownf that 
marine animals derive from the water th id matter which forms 
their shells. Now, the disgusting filth which the returning tide 
carries twice in twenty-four hours from the beach at Tuticorin, 
say nothing of the contribution from the shipping, is sufficient to 
contaminate the water to such an extent that mollusca less deli- 
cate than the pearl-oyster might i exaggeration, be 





atmospher« 







to 








ght, without gE 
supposed to flee from the polluted waters. 





THE Chemical News gives the following abstract of a paper in 
Cosmos by M. Suida :—It is a well-known fact that crude silk is 
very hygroscopic ; and some doubt has existed as to whether the 
exterior gum-like varnish of the raw silk, or the interior fibroine, 
was the chief seat of this great avidity for moisture. The author 
has taken a certain quantity of one and the same kind of silk (the 
avidity for moisture is by no means the same for all silks the pro- 

















duce even of one and the same country, and therefore it was 


| necessary to operate upon one sample of known and the same origin), 


ired the | 





a portion of which had been deprived of its natural gum, while 


another portion was in its native state. The results of very 
earefully-instituted experiments is, that the fibroine—that is to 
say, the essential fibre of the silk itself, and not its tegumentary 


parts, gum chiefly, are the seat of the hygroscopic properties of 
raw non-dyed silk ; the process of dyeing, materially altering the 
fibre, also affects its hygroscopic properties. In 100 parts of silk, 
according to Moulder’s analysis—the only extant—this substance 
consists of :—Fibroine, 53°37; gelatine, 20°66; albumen, 24°43; 
wax, 1°39; yellow colouring matter, 0°05; resinous and fatty 
matters, 0°10; this analysis refers to yellew (naturally coloured) 
silk from Naples. White native silk from the Levant was com- 
posed, in 100 parts, of—Fibroine, 54 04 ; gelantine, 19°08 ; albu- 
men, 25°47 ; wax, 1°11 ; resinous and fatty matters. 030. 

THE Journal des Connaissances Médicales recently published an 
account of a series of microscopic observations made by ; 
Essling on milk. If the surface of fresh cream be examined under 
the lens, one perceives, amid myriads of milky and fatty globules, a 
numbet of either round or oblong corpuscles, sometimes accompanied 
with finely dotted matter, being neither more nor less than germin- 
ative masses of vibrios—just what is seen in most substances ina state 
of putrefaction. In summer these corpuscles make their appear- 
ance within fifteen or twenty-four hours after milking; in winter 
they will be perceptible after the lapse of two or three days. If 
the observation be continued until the moment of coagulation we 
see these corpuscles increase in number, bud, form ramified chains, 
and at length be transformed into regular mushrooms or filaments 
composed of cells placed end to end in simple series, and support- 
ing at their extremities a spherical knob filled with granulous 
matter. M. V. Essling thinks that they may be classified among 
the Ascophora. But the important point is, that the first appearance 
of these spores occurs before the milk gets sour, and as this substance 
is almost the exclusive aliment of children, there is reason to suppose 
that many of the gastric affections to which they are subject are 
owing to this state of the milk. To prevent these evil consequences, 
M. V. Essling recommends the milk to be drunk as soon as possible 
after extraction, and at all events to keep it closely bottled during 
the interval, so as to keep out the smallest particle of air. More- 
over, the temperature should be kept as nearly as possible the same 
as that which the milk had in the teats, 














MISCELLANEA, 
THE Burslem Art Exhibition whilst open was visited by some- 
thing like 17,500 visitor: 





A NEW Polyte chnic School is about to be started at Darmsta it, 


commencing October Ist next. 
ened in Rome on Feb- 


AN exhibition of Christian art will be o 
ruary Ist, 1870, and will last till June. 








THE parapet of the new portion of the Thames embankment is 
completed for a good portion of the distanc 
A NEW iron pie r, LO0Oft. long and 16ft. broad, constructed by a 


limited company, has been opened Douglas, Isle of Man, at a 
cost of £6000. 

In t of a few days the whole length of stree t, from the 
Man to Earl-street, Blackfriars, I 
thrown open both for foot and carriage traffic. 

An Act of last session makes the use of the Lond su 
compulsory. There is therefore hope that the constant break- 
ing up of the pavements will now be stopped. 
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RECENTLY some 1 rders were want between 
Leeds and Bradford, and tenders we invited. A Bradford founder 
tendered £120, and a Belgian founder £63, which included 
delivery. 

RABLE alterations aré ng made in the interi 
the Houses of Parliament to secure more ligh 





iss Windows are, for this 





purpose, giving way t 
glass ones, 
THE Southern Embankment, as far as it is possible to 
is now opened from Westminster Bridge to the point where 
. i * % - . } “) 
minates in High-street, Vauxhall, and the public are per 
the free use of it. 
THE Times 


ventures in new telegraph lines, as it is believed eve 
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degree of scrupulosity may be found absent int motion of a 
good many such undertakings. 
THE Temple Church will be re-opened for divine service on the 
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of the buildings will be completed. 
In a few months the first of the Liverpool Tramway Company's 


e in full operation in the town. Within the 
le in laying down the 


hfares through which the 


Omnibus lines will 
past week or two rapid progress has been 
lines of rails along the different thorou 
tramways will pass. 
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It is state consequence of the reports of rec 
carried out i in department of Woolwich Ars¢ 
been determined to employ a number of detectives 
establishment d the utmost vigilance is t 

police in searching all carts, parcels, Xc., 
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om smoke, faultless in combustion, whether for domes- 
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present coal 
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nous coa ts problem, 
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tic or manufacturing purposes, and capable of being put into 
market at rates which will always bring anthracite to the proper 





Mason CHampatn, R.E., left Marseilles on the 5th inst. in the 
ompanied by Mr. Latimer Clark and a staff of electricians, 
»se of laying the second Persian Gulf cable, which is 
There will then be two 


the whok 


Pera, ac 
for the purp ) 
expected to be completed in November. 
complete and independent lines of telegraph 
from London to Calcutta. 

lently 


(Ustalce 


rted that, in addition to closing Wool- 


It is now confi as 
wich and Deptford dockyards, the Government have decided on 
the al lition of Sheerness as a naval establishment as soon as the 
requisite arrangements connected with the change can be carried 


stablishments which will 


The only dockyards and naval « 
l Portsmouth, Devonport, 


those at Chatham, 


i 
out. 
thus be 
and Peml 


retained ar 
roke. 


JEAVONS and Waplington, Atlas Works, Sheffield, 


MESSRS. 





have introduced a method of treating molten cast iron in the pud- 
dling furnace with nitrate of soda, or other chemicals, for the 
purpose of purifying the iron. The chemicals are introduced in a 
vessel at the end of a rabble, and the whole arrangement is made 
to move the molten metal by mechanical appliances or 





by ordinary hand manipulation. 


On Thursday, the 19th inst., the soil covering several yokes of 
land in the neighbourhood of Moll, a few leagues from the town 
of Steyer, in Austria, suddenly fell in with a ish like thunder, 
and where the oats wer aving a few seconds bef there sud- 





yuind had been 
ican Water, 
curred 





denly appeared a lake. It is supposed that the ¢ 
gradually undermined by the action of subterr 
the fall of the roof of the space thus hollowed out oc 
matter of course. 

Sir CHARLES Fox says in the J'imes 
trains, more especially at high velocities, producing what is ordi 
narily called ‘* gauge concussion,” isa very serious source of wear 
to the permanent way and rolling stock of railways, and, as a con- 
sequence, of great expense, to say nothing of the discomfort it 
occasions to passengers, and is, in my opinion, caused in very great 
measure by the use of wheels the tires of which are portions 
of cones instead of cy linders. 








:—The oscillation of railway 


A prospectus has been issued of the Land and Sea Telegraph 
Construction Company (Limited), with a capital of £500,000, in 





shares of £5. Mr. George Fenwick, of Gateshead, is to be the 
engineer, and the company are to have the exclusive right of using 
his machines for manufacturing a continuous length of cable with- 





out a splice. They are also to have an exclusive license for using 
the patent of Mr. Rowett for the manufacture of deep-sea hemp- 
covered cables, together with the use of his premises in Plymouth 


Harbour. 

A SERIES of experiments has been carried on during the'l 
few days at the proof butt, Royal Arsenal, Woolwich, with insti 
ments invented by Captain Noble, late of the Royal Artillery, and 
now one of the firm of Sir William Armstrong and Co., at Elswick, 
to measure the velocity of a shot while on passage in the bore of a 
gun when fired, and also to test the strength of gunpowder. The 
results of the experiments are not yet made known, but it is 
anticipated that they will materially alter the data upon which 
theoretical calculations are made in gunnery. 

THE implement trials at Paramatta in connection with the Agri- 
cultural Society of New South Wales came off on the 29th and 
30th of June. The successful mower was one of Burgess and Key's, 
The only reaper, Hornsby’s, performed splendidly. An attempt 
was made to illustrate the advantage of steam tillage, but the only 
implement to be had was Smith’s No. 5. The people wished to 
see a Howard’s or Fowler’s plough, and some of the large sugar 
growers came down from Queensland to look at it and went back 
disappointed. The only ploughs put in were of colonial make. 
On Monday evening last Mr. Thomas Loving, a licensed victual- 
ler, living at March, in Cambridgeshire, attempted to enter a 
carriage at the Edgware-road station of the Metropolitan Railway 
while the train was moving. The guard caught hold of his coat to 
prevent him from persisting in the attempt, and, after a brief 
struggle, Mr. Loving (who was sixty-five years of age) fell between 
the train and the platform, and two of the wheels of the last 
carriage passed over his leg, causing a compound fracture. He was 
immediately taken to St. Mary’s Hospital, where the leg was 
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amputated, and the man died the following morning. 








= A Ie AL ER 


ae oven 


Pe AS ene ES 23 


ape fe A> ane ee 





THE ENGINEER. 





Sept. 10, 1869. 





ECONOMICAL IRON FLOORING. 
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THE system illustrated by, the accompanying drawing has been 

adopted in Paris for a house of cheap construction, its advantages 
being that it does not require any forged work, such as braces or 
cramps, nothing but the joists and iron cut in lengths, so that it 
is applicable in situations where special workmen are not avail- 
able. 
In the case illustrated the joists of double T iron are 32in. 
apart, from area to area, every other one being anchored in the 
walls; the iron laths or lattice work being composed of #in. 
square iron, and resting on the lower shore of the joists. The 
laths are nearly 32in, in length, and rather less than 7in. distant 
from each other, and are slightly curved, as shown in Fig. 2, thus 
leaving a space beneath of about half an inch in the centre for the 
parget work. 

The end laths are nearly 44in. long, curved like the others, the 
end being bent down to the extent of 2in. to form a cramp, as 
shown in Fig. 5. 

The plaster pugging is placed upon the laths up to the 
height of the joist at the sides, but not more than 4in, thick in 
the centre. 

The floor represented in the engraving measures 26ft. by 16ft. 
3in., and its total weight is under one ton, or about fifty pounds 
to the square yard ; the total cost of the iron work was under 
£14. This gives the new system the advantages over that in | 
common of sixty pounds less weight, and 16s, in cost, or 5} per | 
cent. 

The advantages claimed for this method are that it presents 
great resistance, while the superincumbent weight is better dis- 
tributed than usual on account of the proximity of the 
laths to each other. In cases, however, where larger materials 
have to be used the laths may be set eight or ten inches apart, 
and under those circumstances the economy would be increased 
to about 10 per cent. The main point is, however, that all the 
iron work may be ordered of the required lengths, so that any 
ordinary workman can putit together. 








RIDDLE’S IMPROVED BALE GOODS FASTENER. 

ACCORDING to this invention the hoops are lent at the ends, 
and when around the bale, a lath of iron, t:chnically cai.ed 
**spear,” is thrust through all the ends of the hoops. The 
bent ends are next the bale; hence rivets, studs, ana separate 
fasteners are dispensed with. This invention was patented 
by Mr. Riddle in 1862. It is largely used in India. He has 
Indian patents. 

In consequence of a report that Mr. Riddle’s hoops came off the 
Manchester bales, Mr. Riddle provides hoops bent by a hand 
machine at the ends. Thisis found to be a great improvement. 

The annexed drawing shows the position in which the two ends 
of each hoop lie on a bale when fastened by the spear. 
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In using his invention the patentee recommends an implement 
which prevents the hoops swerving on one side on putting in the 
spear, but the workmen do not know of it, or do not or will not 
use it. There is also an implement for drawing the hoops taut on 
the bale without interfering with the loop of the hoop, so that 
when the hoop is being drawn tight the spear can still enter. 
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Mr. Riddle can also put all the hoops on the bale simultaneously; 
and when his principles are more fully understood he believes this 
will be done generalty. . 

In India seventeen hoops are put on a bale. It does seem primi- 
tive (not to say absurd) on hun of thousands of bales to put 
on these hoops one at a time when they can be put on altogether, 
oe as all the threads of a loom are moved together. But Bom- 
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With regard to the tensile strength of Mr. Riddle’s system, itis 
stated to be 40 per cent. stronger than studs, and 24 per cent. 
stronger than rivets both of the best sort. This is tolerably 
obvious. The iron in riveted and studded hoops is not only cut 
away, but its integrity of fibre near the perforation is injured. 

A hoop was broken by tensile strain or rather a series of hoops 
on which a general average was taken joined by two Manchester 
rivets. The breaking strain was 1 ton 12 cwt. Relative strength : 
Studs, 1 ton 6 ewt. ; Riddle’s, 2 tons 7 ewt. 

The importance of inventions like this is manifest when we 
reflect that eight or ten millions of bales enter or leave England 
annually ; or we may safely say twice as many if we include 
other countries. A moderate royalty on this simple invention 
should produce a very large income, for English patent right covers 
imports. 








o BENT HOOP a 


All the hoops are bent at the endsas ata. As each hoop is drawn 
round the bale when under pressure, a strip of hoop-iron 1} wide 
x 16 gauge (about one-sixteenth inch thick) is thrust through 
the bent ends of the hoop as they are brought side by side in front 
of the bale, commencing at c, and working on to d, which takes 
half a minute (bent ends inwards). The director of one of the 
largest press companies writes :--‘‘ Nothing will compare with 
this patent for bales. I have just come down from Oomrawrithe, 
Sholapore, and Kaamgaum, where every one is using it.” Our 
readers must themselves judge of its merits. 








VISIT OF THE SOCIETY OF ENGINEERS TO 
THE BECKTON GASWORKS. 

A sHorT hour’s journey from Westminster pier down stream 
landed, on Friday last, a large party of the Society of Engineers at 
Beckton. Although a locality but very recently distinguished by 
that appellation, it has made its début before the public in our 
own Po. ey as well as in those of our contemporaries. When, 
in future, it will be demanded perhaps by the avant-courier of the 
irrepressible New Zealander, Becton—unde derivatur—suppos- 
ing the gentleman understands Latin, the answer will be—Becton, 
i.e., Becktown, i.e., Town of Beck. Thus the governor of the 
Chartered Gas Company will have accomplished the extraordinary 
feat of transmitting to posterity a solid and enduring reputation, 
founded on a purely aerial basis. After luncheon, commenced 
the tour of the works, under the guidance of Mr. Wyatt, the resi- 
dent engineer to the company, and one of the members of the 
well-known firm of Messrs. J. Aird and Sons, the contractors for 
the undertaking. Among others, the party comprised the Presi- 
dent, F. W. Bryant, C.E.; A. Williams, Honorary Secretary; G. 
Harris, Secretary; Mr. Sanders, Mr. Cook, Mr. Jansen, Mr. Car- 
gill, C.E., Mr. Walker, &c. &c. An excellent idea of the general 
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ment’and disposition of the various structures and buildings 
included in this gigantic enterprise, will be gained by an inspection 
of the annexed plan. The first points of attraction were the four gas- 
holders, which exhibit different stages of progress. The foundations 
of these rotund monsters share the same fate as those of every other 
= of the works, being carried down nearly 40ft. below the sur- 
‘ace. Puddle, concrete, brickwork, and iron constitute the prin- 





y is behind the age, and this will be done in America — go- 
ahead brethren with seven hoops before it is used in Bombay with 
seventeen. 


cipal materials of which these enormous reservoirs are composed ; 
and some idea of what their quantities must amount to, may be 





gathered from the facts that their diameter is 180ft., and their 
united contents 4,000,000 cubic feet. The inflation of M. Godard’s 
balloon, which cust £600, is a trifle to what the filling of each of 
these gasholders will be. 

The nearest route of inland intercommunication with the ages | 
of Beckton is the Barking-road. To connect the new colony wit 
this road, and thusat once putit in communication with the rest of the 
world, the company have acquired the necessary strip of land for 
effecting a junction with it, and are making a road about two 
and a-half miles in length for the purpose. At present a line of 
rails are laid down, and the visitors were conveyed over it in trucks 
by a locomotive. This journey was undertaken in order that the 
operation of laying the main pipes might be inspected. If any one 
had refused to believe that these pipes were intended for the con- 
veyance of gas, it must be admitted that his incredulity would not 
have been without a good foundation. A diameter of 3ft. or 3ft. 
Gin. is considered a large-sized main for the supply of water to 
towns of very considerable magnitude; and here we have a length 
of nearly nine miles of cast iron pipes, having a diameter of 4ft., 
to be filled, not with water, but gas. Each piece or length of pipe 
weighs three tons, and the total quantity of cast iron in them, in- 
cluding the remaining distance of two and a-half miles, in which 
the diameter of the main is reduced to 3ft., amounts to over 
15,000 tons. The joints are partially turned, and the union is 
effected by means of red lead, cement, yarn, and a good external 
coating of hot tar, with the usual amount of caulking. Before 
proceeding to set the joints each pipe was swung backwards and 
forwards, so as to strike rather violently against the socket end of 
its predecessor, and thus drive all home. A difference of opinion 
was expressed on the advisability of this measure. Some of the 
engineers present contended that it had a tendency to upset the 
joints and destroy the value of the cementing. The vibration was 
sufficient to perceptibly affect those who were standing in the 
trucks at some distance off. At present there is only one row of 
pipes being laid down, but it is ultimately intended to lay down a 
second line, so that every part of the works may be in duplicate. 
Returning along the little railway, the train was shunted towards 
the land side of the site, and the four retort houses shown in the 
plan at A, A, A, A, situated two by two on each side of the viaduct, 
were visited. They havea length of 360ft. and abreadth of 90ft., and 
contain thirty nests, holding nine retorts each. These latter are 
20ft. long, and are charged at both ends, so that the simple calcu- 
lation of 4 X 30 X 9 X 2 gives 2160 apertures for charging. Ten 
million cubic feet of gas per diem is their estimated production. A 
glance at the plan will demonstrate that a considerable piece of 
ground has been gained from the river by constructing the present 
wall in the position delineated. The pier forms a connection be- 
tween the river and the viaduct, and by their joint agency, together 
with the aid of steam cranes, the coal is transferred from the barges 
into the retort houses, where there is covered storage for 35,000 
tons. Cast iron hollow cylinders, 6ft. in diameter and 1}in. in 
thickness, bolted together through internal flanges, form the sup- 
port of the wrought iron superstructure of the pier. They are 
sunk in the usual manner by excavating the stuff from the inside, 
and, if necessary, by weighting them at the tops to force them 
down. 

Owing to the incomplete state of the works, it was only by an 
inspection of the drawings, which were exceedingly well litho- 
graphed, that a full idea of the proportions and magnitude of the 
undertaking could be properly realised. The massive scale of the 
whole construction was visible throughout, and evidently no cheese- 
paring parsimony has influenced the directors nor crippled the 
engineer. This is as it should be ; but a little more scientific de- 
sign might have been introduced into the wrought ironwork. Itis 
not easy to understand why the principals of roofs of spans so insig- 
nificant as L5ft. and 17ft. should have pins of such disproportionate 
diameter as 1jin., nor why the trussing should possess struts capable 
of withstanding a safe strain of nearly ten tons. A good deal of 
taste—much more than is usually displayed in connection with 
ironwork—has been shown in the girders, but we question the 
constructive value of some of them. A horizontal girder, of which 
the flanges consist of a pair of angle irons, and the web of perfo- 
rated cast iron plates riveted in between them, is a combination 
that could never be employed on a large scale. In the present 
case the girders so built have very little work to do, which is a for- 
tunate circumstance, for the least deflection would split the cast 
iron web from top to bottom. In addition to the quantity of cast 
iron in the mains, there are about 12,000 tons more in the columns, 
girders, and other parts of the various buildings. The quantity of 
wrought iron is 7100 tons. Nearly 23,000,000 bricks will be used, 
and the quantity of timber is put at 56,000 cubic feet. The engi- 
neer to the Chartered Gas Company is Mr. J. F. Evans, M.I.C.E., 
who has designed the whole of the extensive works. A canteen 
(marked C on the plan) has been erected for the use of the men 
and the staff engaged. In fact, in consequence of the isolated 
nature of the locality, some provision of this kind was absolutely 
necessary for the accommodation of those working on the spot, and 
the contractors are not the people to neglect the comfort of their 
employés. After passing a vote of thanks to those by whose per- 
mission the works were visited, and by whose courteous assistance 
they were explained and comprehended, the party returned to 
town in the special steamer ged for the occasion, which the 
sailors call the ‘‘See-Bill.” 











Messrs. J. AND H. Gwynnr’s CENTRIFUGAL Pumps IN SouTH 
AMERICA.—In our notice of the Santiago Exhibition we omitted to 
state that Messrs. J. and H. Gwynne, of Hammersmith, obtained 
the first silver medal for their centrifugal pump, the value of 
which, we may add, is well understood in South America. 


A LauNcH AT ABERDEEN.- More than ordinary interest was 
excited among seamen and shipowners at Aberdeen on Monday, by 
the launch from the yard of Messrs. Hall of a splendid clipper ship, 
built expressly to take part in next year’s home tea race from 
China. The vessel is of composite construction, planked with 
teak, and embraces all the most modern improvements in mer- 
cantile naval architecture—the aim of the famous builders being to 
send out an “‘Aberdeen clipper” that for sailing speed, strength, 
and beauty of finish may match with the most celebrated of this 
class of ships. The dimensions of the vessel are—Length, 220ft.; 
beam, 36ft.; depth of hold, 20ft.; and 1000 tons register. She was 
christened the Caliph by Miss Rennie, daughter of Mr. J. T. Rennie, 
shipbroker, and is the property of Mr. Alexander Hector, London. 


THE REVENUE OF THE CLYDE.—At a meeting of the trustees of 
the Clyde Navigation, held at Glasgow, on Tuesday, the annual 
accounts of the trust were submitted and proved. The revenue 
for the year ended the 30th of June, 1869, amounted to 
£150,136 4s. 5d., being an increase of £6295 7s. 2d. on the previous 
twelve months. The ordinary expenditure (including ing) 
for maintenance had been £47,730 0s. 11d. ; interest on debt, 
£66,908 2s. 3d. ; ground annuals and feu duties, £9066 6s. 11d.; 
in all, £123,704 10s. 1d., leaving a surplus of £26,431 14s. 4d. 
The total debt due by the trust at the 30th of June last 
amounted to £1,678,514 10s. 4d., being about one million 
within the Parliamentary borrowing powers. The two first months 
of the present financial year, it was afterwards stated, showed 
a very considerable excess of revenue over the corresponding period 
of 1868, and as they might be considered a fair index of the 
remainder of the twelve months, the next annual accounts would 
show very favourably. The new works, docks, &c., now in pro- 
gress would, however, swallow up any excess of income which might 
thus be realized, and ony add to the debt to the extent of 
from £40,000 to £50,000. For the year ended the 30th of June, 
1868, the goods ve uae and exported at Glasgow amounted to 
1,718,629 tons, and for the year ended the 30th of June, 1869, the 
amount was 1,710,883, showing a decrease of 7746 tons. There 
had been an increase in the tonnage ,of vessels arriving at the 
harbour of 67,369 tons. 
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ANCHORS. 
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THE anchor, represented as when idle, in the above cut, was 
lately subjected to some interesting trials on the Thames, on board 
the steam tug Scotia. As can be seen, it is a variation of the 
double-palmed anchor, the most prominent specimen of which 
kind—several forms having been patented at different times—is 
the Martin anchor. The difference consists in forging a block on 
the arms, which block is held by a pin passing through a fork 
in the shank of the anchor. The palms and toggles are thus 
independent, as regards their size, from any eye in the shank, 
which is not the case in Martin’s anchor. The crown is besides 
thereby so weighted that the anchor does not need to be canted to 
bring the arms horizontal to the ground; so that it can better dis- 
pense with a stock than other form. This is of itself a very im- 
portant step towards simplification, as, in the absence of a stock, 
there then would be nothing for the chain to foul. It is clear 
that any anchor able to practically hold with both arms must be 
much stronger than the common kinds, weight for weight ; and, 
accordingly, the patentees claim astrength for these anchors above 
300 per cent. over the Admiralty proof. Another advantage, not 
unimportant, claimed, is that, when hanging over the bows, it lies 
flat against the ship’s side, from the arms hanging perpendiclarly 
with the shank, and thereby avoids the risk of driving the point 
or pee through the bows in coming alongside a pierhead, as has 





happened lately with one or two ships equipped with the ordinary | 


anchor. The anchor tried weighed 7 cwt. 2 qrs. 11 lb., and the 
stock ljcwt. The steam tug Scotia’s engine power is indicated, 
with a full pressure of steam, at 498 horses’ power. 

The first trial took place off Erith, on a hard, dry gravel soil, in 
five and a-half fathom water, and with twenty-five fathoms of chain. 


an hour, was immediately brought up. She was then allowed to 
drop to the tide, and turned astern at full speed without starting 
the anchor. The vessel was then turned ahead over the anchor 
with full power on, the result being that her bow dipped into the 
water fully l6in., and there was a dread for her hawse pipes, but 
without the anchor moving. The next trial took place off North- 
fleet, in a hard, chalky soil. The anchor and chain bore evidence 
of the strain which had been put upon them, but with the same 
successful results. A third triaitook place off the Mucking light, 
near the south shore, in a light, sandy bottom. The experi- 
ment took place in three fathoms of water and twenty-five fathoms 
of cable. Here the anchor held to with full power of steam on 
both astern and ahead. These three trials were made with the 

stock or upper cross bar attached to the anchor, but the fourth 
| test was made without the stock. The boat was still held firmly 
| against her engines. As far as they go, there can be no doubt 
| that these trials were very successful. 











ON CERTAIN ECONOMICAL IMPROVEMENTS IN 
OBTAINING MOTIVE POWER.* 
By Mr. RICHARD Eaton. 

Tue British Association for the Advancement of Science having 
in their programme for the present session invited contributions 
on the momentous subject of the 
economy of fuel, it is conceived 
that some description of a dis- 
covery in that direction, called 
the Warsop aéro-steam engine, t J 
may not be without interest. ff) | 

It is now pretty generally al- 
lowed that power and heat are 


and tear of working parts becomes very great, and the difficulty of 

| proper lubrication almost insuperable. On the other hand, if low 
temperatures be employed, the engine developes but little power 
|in proportion to its size, and the consumption of fuel becomes 
quite as large, if it does not exceed that of ordinary steam engines- 
In the consideration of the subject before us a useful lesson may 





convertible terms, and we have it 
upon the highest scientific autho- 
rity that a unit of heat is equi- 
valent to 772 foot-pounds. We 
are further informed that one 
grain of coal produces by com- 

bustion sufficient heat to raise the ie | 
temperature of 1lb. weight of I 
water through 1°634 deg. Fah. i) 
Taking the mechanical equivalent { 
of heat at 772lb. per unit, as ! 
above stated, it follows therefore ! 
that the combustion of one grain 
of coal = 1261°45 foot-pounds. | 

Now with the best pumping HW 
engines, either on the ‘‘ Cornish ” Hi 
or ‘* Woolf” system, the average Hi 
duty is equivalent to about 
94,000,000 foot-pounds, with a 
consumption of 94]b. (1 bushel) 
of Welsh coal—in other words, 
1431b. per 1 grain of coal, as 
compared with 1261°451b.; whence 
it appears that the steam engine } 
in its most improved state js not wl 
able to develope into useful power i 
much more than one-tenth of \\\ 
the mechanical power due to the 
com bustion of coal. 4 

As a rule, we may assume that | 
the more distant the extremes of 
temperature in a thermodynamic 4 
engine, the larger will the Nl} 
proportion of heat turned into 
power. 

In the steam engine the ex- | 
tremes of temperature, or the 
difference in the temperature of 
the boiler and condenser, are not i) 
very great, and air engines, there- 
fore, in which greater extremes ! 
may be employed, offer certain | 


advantages in the production of 
power. But in their arrange- 
ment, construction, and practical | 
working, many difficulties occur. 

The difficulties in question Hi 
arise, first, from the destructive 4 
action of the heating furnace 
upon the generator, which, when 
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unprotected by water, is sooner 
or later burnt out or destroyed. 
Secondly, when high temperatures 








of air are employed, the wear 


* British Association. 

+ It has been ascertained that a boiler of similar capacity, supplied with 
water from the same source, requires to be freed of deposit every six 
weeks. The vertical boiler in question, when removed after five months’ 
use, was as clean as when first put down. 








be learnt from the avocations of domestic life. Let the tea-kettle 
be our monitor. The careful housewife places it duly cleaned and 
charged upon the fire, and no matter how sharp and clear may be 
the a oy nor how vivid and intense the gaseous flame, no harm 








The boat, going at the moment the chain was let go at two knots | 





ensues. Let her however neglect to keep it replenished, and what 
occurs—the bottom is destroyed. The water acts as a shield or 
safeguard to the metal exposed to the vivid incandescence, and in 
the present state of our knowledge as to the structure of metals, 
or their behaviour when exposed to sharp heat, it is difficult to de- 
vise a better protection. 

The difficulty above mentioned has hitherto proved insuperable, 
notwithstanding the best efforts of those apostles and pioneers of 
the air engine, Stirling, Ericsson, and others. All the ingenuity 
expended upon the designing and construction of regenerators for 
utilising to the utmost the heat of the escaping air proved, un- 
fortunately, of no avail so long as the generator, which was the 
mainspring of the whole, to say nothing of the working cylinder 
itself, remained liable to premature destruction. 

Mr. George Warsop, of Nottingham, as the son of an air-gun 
maker there, was born with aerial ideas, which, although his only 
education was received at a Sunday school, and he was sent to 
work at ten years of age, he turned to such good account that, be- 
fore he was twenty, he had in leisure moments secretly con- 
structed an air-engine. Later in life it was his privilege whilst 
a working mechanic in New York, during his engagement with 
Mr. Ericsson, to observe the weak points in the system of that 
highly gifted and persevering inventor, and, after years of research, 
to supply the deficiencies by a marvellously simple system of 
mechanism, which, so far as present experience goes, promises 
complete success, by means which, happily for the cause of economy 
and progress, are compatible alike with physical science and 
mechanical construction. 

It is proposed, first, to describe these means ; secondly, to 
enumerate the carefully ascertained comparative results which 
have followed their application ; lastly, to show that these results 
are in accordance with sound theory. 

The description will be assisted by an inspection of the accom- 
panying model and drawings.* 

In the first attempts at practically carrying out the system the 
arrangement adopted was that shown by the model, which repre- 
sents an ordinary high-pressure engine B, with vertical boiler, as 
used in the Midland counties, where fuel is cheap. An air-pump A 
is added, which is put in operation by the action of the steam engine. 
Thus cold air is taken in by the air-pump, and is forced on, 
in its compressed state, through an air pipe, which in the case 
before us is conducted first within the exhaust D, then in a 
coiled form down the funnel of the boiler, then past the 
fire, and finally past a self-acting clack-valve C, at the bottom 
of the boiler, into the boiling water itself. Rising naturally 
through the water, the air is intercepted and subdivided 
by diaphragms of metal gauze. Thusatwofold service is rendered 
by the contact of the elements, the water becoming aérified and 
deprived of its cohesion, and prompted to a freer ebullition; whilst 
the air, on rising above the water, is saturated by the steam, and 
the two together pass on to their duty in the cylinder, where satu- 
ration assists lubrication. The agitation of the water prevents 
scaling. 

The machine thus constructed, but having two air pumps, with 
cam motions applied to the valves, as also to the puppet-valves of 
the working cylinder, gave the following results—results which, it 
must be admitted, were sufficiently discouraging to have deterred 
the inventor and his associates from proceeding further in the 
matter, but for their faith in the intrinsic soundness of the system, 
and perseverance in carrying it toa practical issue. The work had 
to be done under disadvantages of various kinds, on inconvenient 
premises, which, centuries back, were a farm-house standing 
within the ancient walls of Nottingham, and, until the protection 
of the patent laws had been obtained, the original apparatus was 
carefully guarded in an unsuspected attic. The results I proceed 
todetail :— 


Combined Air and Steam Engine. 
Coals consumed during experiment .. «2 «+ «+ «+ 10d. 
Weight un brake .. oc oF es oe ee ce cc eo 75tD 
Duration of experiment .. «+ oe «+ ++ oe eo «+ 140 min. 
No. of revolutions of brake ee 00 oe «2 08 28 os 4623 
No. of revolutions of brake per minute eo oe ee oe 33 
Gross horse-power of useful work done... oe ee 182 
Gallons of water evaporated during experiment oe 00 84 
Steam Engine only. 
Coals consumed during experiment .. «2 oo os «+ l1OTb. 
Weight of brake .. 1. oc oc oc os co ce cf oe Told, 
Duration of experiment .. «. «+ es eo ec coo 115 min. 
No. of revolutions of brake .. «- os of ++ «+ 8 5182 
No. of revolutions of brake per minute.. «2 «+ «+ + 45 
Gross horse-power of useful work done... +. oe «©2041 
66 


Gallons of water evaporated during experiment . 
It is needful to state that the amount of air passed into the boiler 
in a state of compression was considerable, being as much as 43 
per cent. of the effective cubic contents of the working cylinder, 
or consumption of combined fluid from the boiler. And it ap- 
peared pretty certain that the power obtained by the increase of 
volume of the air admitted (due to the treating of it) did not 
compensate for the power consumed in working the two air pumps 
which forced it into the boiler. At the same time the difference 
in the useful effect in the two modes of working did not appear to 
be so great as the power required in handling the pumps led one 
to suppose it would be. Hence there —- an evidence of a 
certain latent gain which needed only development. To effect 
this, one of the air pumps was discarded, and experiments made 
by means of waste holes, drilled through the walls of the remain- 
ing one, to ascertain what proportion of air admitted to the 
boiler fully compensated for the cost of compression. And it was 
found that about 10 per cent. of the effective consumption of fluid 
in the working cylinder gave much more favourable results. At 
the same time the cam motions were discarded, and the air pump 
valves left to their own unaided action. The results are given in 
the subjoined table :— 
Combined Air and Steam Engine. 


Coals consumed during experiment oo ce co ce ce 140]b. 
Weighton brake .. .e oc «oc o8 of es cf ee 124 Ib. 
Duration of experiment .. «2 os «+ «+ «+ of e+ 195 min. 
No. of revolutions of brake ~.o 26 2 eo @ 8463 
No. of revolutions of brake per minute... +. «+ «+ 43-4 
Gross horse-power of useful work done ee ce ee 55171 
- 104°3 


Gallons of water evaporated during experiment . 
Percentage of gain in work done by combined engine as compared with 
that done by steam only, 424 per cent 
Steam Engine only. 


Coals consumed during experiment .. «. «+ «+ «+ I40Ib. 
Weight on brake .. .. .. eo 00 cc co co coc 196. 
Duration of experiment .. 2. os o¢ «+ oe «o¢ «+ 145 min 
No. of revolutions of brake .. «. «+ 6 «8 «8 5942 
No. of revolutions of brake per minute ce ce ee 41 
Gross horse-power of useful work done ee ee ee @6©386°9 
Gallons of water evaporated during experiment .. «+ 64 


Here, although a very remarkable relative economy was appa- 
rent, it became obvious, on consideration, that danger of mistake 
would arise in assuming this economy as absolute, inasmuch as the 
duty performed, when contrasted with that obtained from engines 
of standard types actuated by steam, was manifestly low, and it 
seemed probable that, as by judicious improvement in details the 
duty was made to approximate more closely to fair steam engine 
duty, this relative economy might fall off considerably, inasmuch 
as there would be less margin to economise upon. é ; 

With the view of testing this point, and also, for the satisfaction 
of railway engineers, of conducting experiments at locomotive 
pressures, a thorough remodelling of the whole apparatus was 
effected. The tappet motions were thrown aside in favour of the 
usual slide-valve arrangement, working with a moderate amount 
of expansive action. The former wasteful vertical boiler was dis- 
carded in favour of a more economical one of the compound or 
Cornish multitubular description, so as to obtain a better evapo- 
rative duty from the coal consumed. The radiating surfaces of 
the cylinder pipes were re-clothed, and the feed water heated by 
the exhaust steam. Instead of exposing the air-pipe to the direct 


~ * [Our engraving was repared from a model supplied to us by Mr. 
Eaton which represents the first engine tried; the arrangement is now 
fitted to a Cornish multitubular boiler. ]--Ep. 
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heat of the furnace, as in the former case, the air became thoroughly 
heated in its passage from the pump to the boiler, to a temperature 
of from 500 deg. to 690 deg. Fah., by being conducted through 
suitable coils and pipes through the exhaust steam in the heater | 
and the waste heat in the boiler flues and uptake. 

The general arrangement adopted will be readily under- 
stood. The air is forced by the air pump through a tube of 
ordinary wrought iron, and of 1}in. internal diameter, into coils in 
the regenerator, which is heated by the exhaust steam, thence in a 
straight line to the uptake, down which it passes through a coil 
into the flues beneath the boiler, and through another coil in the 
smoke-box, thence back to the front of the boiler and past the 
clack-valve, and is led down by an internal bed to the bottom of 
the boiler water space, where it is evenly distributed along the 
whole length by a perforated pipe, and the results are given in the 
following table :— 

Combined Air and Steam Engine—Open Vale 
throughout. 


Trial—Damper Wide Open 





Coals consumed during experiment .. .. «+ oe e+ I40Ib. 
Weight on brake .. . 0 «6 ee 6c oe ce 66 co Jaeee 
Duration of experiment .. .. «2 oe «6 + of ee 234 min. 
No. of revolutions of brake eo 0c co ec ce ef co 22815 
No. of revolutions of brake per minute oo 00 6c ee ‘t 


Gross horse-power of useful work done... .. .. 
Gallons of water evaporated during experiment .. .. 
Weight of fire left in furnace when engine stopped ..  .. 





Percentage of gain in w 
that done by steam only, 2 





‘*k done by combined engine as compared with 
004 per cent. 


Steam Engine only. 














Coals consumed during experiment se «oe «2 ee oe I40Ib. 
Weight onbrake .. «2 ce oo se 06 cf co eo oe 120Ib, 
Duration of experiment .. ss «6 «6 «ee oo es ee 196 min. 
No. of revolutions of brake oo es ce 00 ce of eo 17825 
No. of revolutions of brake per minute oo ce ce oe 9004 
Gross hx power of useful work done om eee 

Gallons of water evaporated during experiment .- 

Weight of fire left in furnace when engine stopped... 





n 





Combined Air and Stean ine—Even Pressure Trial—Damper Varied. 





Coals consumed during experiment .. «2 «2 e+ ee Il12Ib. 
Weight of brake .. .. «0 oo co of 8 ef co oe 120Ib, 
Duration of experimen eo 66 es 06 of ce co ce 168 min, 
No. of revolutions of bra eo +e oe ce oe 615433 







No. of revulutions of bra 
Gross horse-power of useful work done o- 
Gallons of water eva ited during experiment oe we 
Weight of fire left in furnace when engine was stopped.. 

N.B.—This trial was conducte 
by The Royal Agricultural Society, the engine being stoppe 
when it ceased to perform ninety revolutions per minute. 


per minute... «+ ee 101 nearly 
972°55 














} Percentage of 
gain in work done by combined engine as compared with that done by 





steam only, 47 per cent, 


Steam Engine only. 














Coals consumed during experiment os ce ce eo os JISID. 
WOOL GO DEORD sc co ce 66 00 o oe of co «¢ IND 
Duration of experiment ee ce ee ce ce ce co eo 112 min. 
No. of revolutions of brake 2. «2 ce es of of oe 10500 
No. of revolutions of brake per minute ae a ee st 
Gross horse-power of useful work done ee se ee oe 661°69 
Gallons of water evaporated during experiment ee 68} 





ht of fire left in furnace when engine was stopped .. 34 
revolutions under steam would have required 100 gallons of 





15,4 
water. 

It is right to mention that in all the before-detailed experiments 
the Prony brake, with the best modern improvements, was used 
as the measure of useful work done, and every care taken in the 
conduct of these trials to determine accurately the amount of 
water evaporated and the duty done in useful effect by a given 
amount of fuel. Other observations as to temperature, indicator 
diagrams for determining the cost of the air compression in pro- 
portion to the power developed, and various useful notes were 
obtained, which it would be out of place to recapitulate here at 
length ; but all these details are at the disposal of the Association, 
or any scientific persons interested in the subject. Professor Tyn- 
dall has volunteered to investigate the scientific bearings of the 
results which have been personally observed in Nottingham by 
that accomplished amateur engineer, Lord Richard Grosvenor, 
and by other engineers, several of whom have already applied to 
be licensed to make. 

It remains to submit to your consideration the theory of our 
system. 

We have here a machine which, when worked as an ordinary 
steam engine and boiler, performs as respectably in its brake duty 
as an average well-constructed commercial engine not designed to 
woik with a high rate of expansion, and we find that the addition 
of the pneumatic arrangements considerably enhances the amount 
of its useful duty. 

Let us now endeavour to ascertain in what manner the gain in 
question arises, premising that the following condition of things 
can exist only in theory. 

Suppose a boiler to be theoretically perfect, wasting no heat, 
and its feed level maintained only just constant, the quantity of 
water evaporated being infinitely small, and friction of all kinds 
to be eliminated in the machinery. Then the power required in 
compressing any given amount of air at atmospheric density will 
be recouped by the power generated by the re-expansion of the air 
so condensed, action and reaction being equal. 

Let us now ascertain the cost of obtaining a given quantity of 
steam at a given pressure, as compared with the like quantity of 
air at the like pressure; and, for sake of example, we will take 
150 cubic feet in each case at 60 1b. pressure per square inch in 
gauge. 

Here the relative volume of the steam to the water which 
is generated would be, in the case of 601b. pressure (307 deg. Fah. 
about) = 355 to 1, according to ‘* Regnault.” 

And it follows that the 150 cubic feet of steam under considera- 
tion was generated from a three hundred and fifty-fifth of its 
volume of water originally, or 422 cubic feet. 

The weight of one cubic foot of water being 
weight of 422 cubic feet would be 26°3lb. Now, to raise 1]b. 
water from 62 deg. Fah. to 212 deg., or through 150 deg., requires 
150 heat units ; to convert it from water at 212 deg. into steam at 
any pressure, 966 units, making a gross total of 1116; and as the 
conversion thus of 1b. of water requires 1116 heat units, it 
would follow that the conversion of 26°3 lb. of ditto would require 
29,350 heat units, which is the cost of obtaining 150 cubic feet of 
steam at 60 lb. pressur 

In the case of the air, 500 cubic feet at atmospheric density, and 
temperature 62 deg., would, by Marriott and Dulong’s law, be 
transformed into 100 cubic feet, at 60 1b. per square inch on gauge, 
supposing the temperature remained unchanged. 

But this 500 cubic feet of atmospheric air is, by the combined 
agency of the increase of temperature, due to compression, and 
the application of artificial heat in some form, brought from its 
original temperature of 62 deg. up to that of the boiler, viz., 
(that due to 60 lb. pressure), 307 deg.; in other words, through 245 
deg. Fah. 

Now the weight of 500 cubic feet of atmospheric air = 38°05 Ib. 
—that of 1 cubic foot, at atmospheric density and 62 deg. tem- 
perature, being = ‘07611b., according to Regnault’s experiments. 
And we have seen that this 500 feet, at atmospheric density and 
62 deg. temperature, is equivalent in value to 100 cubie feet at 
60lb. pressure and the like temperature; the weight therefore 
would be alike = 38°05 Ib, 

The increase of volume from 100 cubic feet, due to the increase 
of temperature from 62 deg. to 307 deg., or through 245 deg., 
would be, according to the general formula applicable to the ex- 
pansion of gases, about 50 per cent., or say roughly, as the volume 
would increase four hundred and eightieth of its bulk for each 
degree Fah. increase of temperature, for 245 deg. increase the 
original bulk 100 cubic feet would be increased }48ths, which is 
about 50 per cent; the original 100 cubic feet, at 60 1b. pressure 
per square inch, now becoming 150, at the like pressure, and this 
weighs 38°05 lb. 
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62°321b., the 











| 38°05 lb. equivalent weight _ : 
| range through which raised = 2218°69 heat units, which is the cost of 
| obtaining 150 cubic feet of air, at 60 lb pressure, as compared with 
| 29,350 heat units before mentioned in the case of the like quantity 
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the temperature of this 38°05 lb. of air from 62 deg. to 307 deg., or 
through 245 deg., the pressure remaining constant and the volume 


| variable, as above described, will be, according to Regnault, the 


same as would raise the same weight of water through ‘238 deg. : 
of water X 238 deg. Fah. X 245 


of steam, a very striking and remarkable difference. 

Both these 150 cubic feet are capable, when worked in a cylinder, 
of generating the same motive force, and are alike capable of being 
worked expansively; but it is an important consideration whether 
the loss in working the air expansively would not be greater, 
owing to its more rapid radiation and loss of heat, and consequent 
loss of volume and pressure. 

A further series of experiments are about being made, with the 
view of ascertaining the results due to working at higher pressures 
and rates of expansion, and here thorough jacketing and main- 
tenance of the temperature of the working cylinder will doubtless 
prove most valuable. 

Such a theoretical gain, viz., about thirteen to one, is evidently 
vastly far from being realised in the experimental engine, seeing 
that only about 13 per cent. of the whole cylinder consumption in 
the last experiment is passed into the boiler (in place of 100 per 
cent., as in the investigation above given), the remainder being 
supplied by the steam generated; thus, 13 per cent. air + 87 per 
cent. steam, and we must look to other causes, in addition to the 
above, to account for the economy realised in practice. 

It is conceived that it is to the injection of air into the boiler 
that this may mainly be referred, for the following reasons:— 
When steam is ordinarily raised from water the heat expended is 
consumed partly in overcoming the cohesion of its particles, and in 
creating steam room for the vapour raised; and, further, in pro- 
moting the circulation of the water itself in the boiler. In all of 
these operations work is done, and the injection of the air accom- 
plishes, practically, the work which, under the above mentioned 
circumstances, would have to be done by the heat; a much more 
intense and rapid circulation of the water is achieved, and the 
rapid ebullition and giving off of steam bubbles is greatly pro- 
moted. 

Further, the air enters at a higher temperature, and its direct 
action upon the water is equivalent to an increase of evaporative 
surface, all the more eflicient from being direct, instead of commu- 
nicated by the conductive power of metal plates. 

It is to be regretted that some more certain method than the 
usual high grade thermometer has not yet been devised and 
applied for measuring the temperature of the incoming air, which 
is the best absorbent of waste heat in the boiler flues that can 
well be used, and, according to present experience, a very perfect 
agent in transmitting it into mechanical force. In short, the 
change of condition which occurs in the boiler immediately on the 
admission of air may be best realised by imagining the tubes and 
tube plates to be suddenly removed, and replaced by an indefi- 
nitely large number of tubes of infinitely small diameter, 
permeating the water, and increasing the ebullition and disengage- 
ment of vapour bubbles by an agitation almost mechanical. 

An experiment which has been repeatedly made goes far to con- 
firm this view. Let the engine be running under steam, the pres- 
sure gauge rapidly falling, with the fire fast dying out. The put- 
ting the air pump in gear will cause the gauge to mount several 
pounds in the course of a few minutes, and there continue for a 
considerable time, the engine meanwhile continuing to work as 
before, after checking a moment or two on first feeling the increased 
resistance due to putting the air pump in action. And this result 
evidently shows that the evaporative duty of the boiler is in- 
creased immediately on the admission of the air, and irrespective 
of the state of the fire—a condition of things which is consistent 
with the foregoing explanation, and, indeed, scarcely perceptible of 
any other. 

Even did time permit, this possibly is not a fitting occasion for 
more than a passing glance at the social or commercial bearings of 
this discovery. As our navy and Government workshops can 
thereby be coaled at far less cost than hitherto, taxation may be 
reduced. Agriculture will be an immense gainer in the impulse 
given to steam cultivation in all its branclies—no trifling considera- 
tion in view of the fact that in the menth of May last one English 
firm turned out 120 portable engines. Manufactures of all kinds 
where steam power is used will be cheapened—the sailing vesseis of 
our mercantile marine will be rapidly transformed into auxiliary 
steamers able to traverse the Suez Canal and the Red Sea, towards 
which all eyes are now turned, Communication with all parts of 
the world will be cheapened and facilitated. There are good 
grounds for expecting that railway dividends will improve.  [t is 
estimated, by way of example, that the Metropolitan line would 
save £6000 per annum in fuel and water, whilst the ventilation of 
its tunnels would be improved, and the additional power gained at 
atrifling outlay would enable each engine to draw two more carriages 
than at present. Our mines, our waterworks, our drainage opera- 
tions, and our quarries will share in the general gain. Our me- 
chanics, now quitting with weeping eyes and aching hearts the 
land of their nativity because they have no work, will have enough 
and to spare through the impulse given to the construction of new 
engines and the adaptation of old ones. Nor will the colliery owner 
suifer, as is proved by the cordial satisfaction already expressed 
in that direction. 

Opportunely does this discovery come in 1869, the centenary of 
the steam engine. 

A writer in a recent number of that valuable paper, The 
Economist, remarks that ‘‘a single improvement to save 10 per 
cent. in fuel for the steam engine would probably add more abso- 
lutely to the real wealth of this generation than the invention of 
the steam engine itself added to the real wealth of the generation 
in which it was invented.” After years of anxious research, we 
now possess such an improvement, but of greater value. We are 
thankful for the opportunity of doing good in our day and genera- 


tion. 
APPENDIX. 
The comparative consumption of fuel is as follows ;—- 
Even Pressure Trial. 
Combined air and steam .. 6°? Tb. per horse-power per hour of useful 
work done. 
«. 4°02 Ib. per horse power indicated. 
«+ 10°2%b. coal burnt per horse-power per hour 
of useful work done. 
761 1b. per horse-power indicated, 
Open Valve Trial. 
59lb. per horse-power per hour of useful 
work done, 
3°4 1b. per horse-power indicated. 
7°52 1b. coal burnt per horse-power per hour 
of useful work done. 
Steam only .« 5°53 lb. per horse-power indicated. 
The comparing the above results with the duty done by racing 
engines, specially constructed under every advantage, is unfair, 
Mr. Warsop having built this engine under drawbacks of every 
kind. The above duty is far better than that of the vast majority 
of engines in daily work. However good the duty done by any 
existing engine, there is no doubt the application of this principle 
would greatly improve it. The adaptation could, in most cases, 
be easily effected at a trifling cost, which the saving in fuel would 
recoup in a very short time. 
InpicaTor DraGRaMs.—AUGUS? 5TH. 
Combined Steam and Air. 





Combined air and steam 
Steam only 


Steamonly .. ce «ce oe 


Combined air and steam .. 
Combined air and steam . 
Steam only .. .. «o- 


Time .. 


ee ee «2,30 p.m. 
Steam pressure.. ‘ 


52 Ib. 

Pressure in air main 53 Tb. 

Revolutions per min. 118 

ip Mean pressure .. 35°05 

Horse power .. 11249 
m2) 





The number of units of heat which will be consumed in raising 











a 


/ Time .. .. oo ..350p.m. 
eth } Steam pressure.. .. 53 Ib. 
4 Pressure in air main 54} Ib. 








Revolutions per min. 

















= | 
; 8 
cae? | | i tn 
“oa Te ee » § 4 ~ Mean pressure .. 34°75 
nit!!! Mie! wi ly /qi Horse-power .. .- 11909 
Hid Ml GlSlSl seis ta wy 
} 
ee os eee | Time oo «e310 p.m, 
a | a S. Steam pressure. . 53} Ib. 
Aa Oe os eee Pressure in air main 54} Ib. 
\ ba vees! | \ Revolutions per min. 24 
| wid, > res: 5 
AP i lajle: th lon le Ag Mean pressure .. 
(MII GIMIFSieigi¢igi/m Horse power 
eet A a eal Sin Rel 

Time .. ss ss «SSC Rim. 
Steam pressure . 52}Ib. 
Pressure in air main 53} Ib. 
Revolutions per min, 126 
A) ipressure .. .. 34°8 
Horse power 11°926 















— Time Sy, . Mace 3.50 p.m. 
ome ine ™ Steam pressure... 49} 1b. 
Pk \ , 3 Pressure in air main yl Ib. 
4 { Revolutions per min, 117 
ah i ~ ton - Mean pressure.. .. B48 
4D | 1@ lS [2 [SS iS iseiog llorse power 1 
Cileyiag; Ms ‘ 
LS - = 
A Time - 4.10 p.m, 


Steam press 505 Ib, 
Pressure in ; 
Revi 
Me 
















. 4.30 p.m. 

44 1b. 

main 44} to 45 

2 min. 91 

Mean pressu 33°85 
Horse power 8378 








Mean. 





50°67 Ib. 


air main 51°9 Ib. 
Revolutions per min. 117# 
Of mean pressures .. 54°75 Ib, 
Horse power 10°923 
Warsop System.—Steain onl 
— ae | TMD 2s « —e 


teain pressure oe 
olutions per min, 
Mean pressure .. 

liorse power 





























/ Time oe ce eededd DAM. 
- Steam pressure ° 39 Ib. 
ee oe Revolutions per min. 124 
' | eaneden ole 
Gia |nla lela! a 'ne> a ere +. . Rn 
Re Is VpN] Ny win) qj Horsepower .. .. 7318 
so es .- 748 p.m. 
; 4 r 74 Ste ressure.. 7 Ib. 
1 fan! \ 1 | Revolutions per min, 104 
1 | o\ = Mean pressure 24-0 
ee | n\ Mean pre Cc .. 

x 02, 91SlSrsimiailan ate ; ; 
Aas, 2) 8} W991 5; FIs Horse power ois 
—_>——" art 
ee a ' i Time oe 
Pr ; : , H ; Steam pressure.. .. 
vin | 1D ola! atin Jo Revolutions per min, 

a—T_iSinial br} Nj ae Mean pre re 
jO1 Din tue H ' ‘ } yi llorse po 
Sad } ee L L 
a ee Time ; 
Ai | | | | Steam pressure... .. 
ae on ; 91 | bins Revolutions per min. 
(Sia; ~l|ais jel | a) a Mean pressure .. 
Caps, Up Up Via a) Mh) 917 Horse power 
> ee 








Mean. 
team pressure,. .. 39 
Revolutions per min, 
Of mean pressures .. 
Horse power 











[ LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
i J I} 
Correspondents. ) 


FLOW OF GASES, 

Sir,—I was very much astonished by Mr. Napier, in THE 
ENGINEER of Friday last, upon a question of science like that of 
the flow of elastic fluids. But it appears that Mr. Napier will 
not learn, and to show to your readers that such criticisms are 
returnable on the head of the writer, I will quote from his book, 
“on the Velocity of Steam and other Gases.” At page 19 we have 
these words, &c, :— 


“By Pat. 21, v= V J nearly, and by Par. ¥, 
Vv —_ Dib = ‘ if n 
=c 4/B(P—P.); therefore, v=c /B(P—P,) ¥ - There- 
= Po (P—Po) pp necriv 
fore, v=c 4/—2-— -  B nearly. 
“26. But if P and B were constant, v would be as 
v¥P (P—P,). 
“27. And if P is constant, then 4/P, (P —P,) is greatest when 
P, is equal to half P.” 


He gives here four different valuesin which P, occurs as the pres- 
sure outside the boiler, and P the pressure inside the boiler, B 
being the relative volume. We will make P, in all these expres- 
sions equal nothing, and vin every case equals nothing also, that 
is, there is no flow of steam. He then goes on to say:— 

**28. From which would result, that if the pressure in the 
cistern were constant, then diminishing P) below half P would 
reduce v, and therefore reduce the quantity discharged.” E 

Now this is exactly what does take place, and has been experi- 
mented upon by Messrs. Thomson and Joule (see ‘‘ London and 
Edinburgh Philosophical Magazine,” 1857) with air at different 
pressures, which I recommend Mr. Napier to read before 
attempts to write on this subject again, 








Sept. 10, 1869. 




























































































































































































































































































He then goes on to reason away what is true into that which is practically the same in both forn nd the maximum flow of | patent tol 5 1 us, that the « d 
false, for in the next section he says weight takes place when a. . us, th - 
. “29. As this was manifestly absurd, it was concluded that the : , nge! tl 
= . er , #4 oO 8 ot 
rule might hold good so long as P, was more than half P, but that | which, when ) 1 60, gives pz = 35°4772 ed fi I ces, not 
when was reduced to half P ; aximu locity would be | ; : _— ‘shea 2 ape Boarg 
obtained, wi ich would not I A ; od oy = fe chee — i ' Hence we see that, whatever Mr, Napier may say, steam flowir 1ed SU y were first putin, a spi of thirty days, n 
é oT { t be etie¢ m Dy any t r re 5 I . 4 +7 } 1 . ' r a ‘ ‘’ 
of P.” . yu De elected by any further reduction | from a boiler having an absolute pressure of 60 1b. within it j it of 4200 trains pass over the spot without affecting any 
- ‘ ; " ‘ | lower pressures outside repre ted by 7 a thenneh « . ol ightest « , id 1e blade of : 
This is dealing with natural laws by the statutes of frauds and | 4 Pp, oan -mese . ide represented by Dre nd through an ape ] gree. _ eed = bl ‘ 
: : 5 tar = . + r t ) Stal area, vere ym i CY si? SI n nse! tween the shions ania ; 
limitation combined, and giving judgment against evidence clear | weight per second spe trom 3% an if mF ‘ Se ee 
am infallible, because the experiments made by Mr. Napier “A779 ; icy , ie , 1 
as "hey : “ge 2 bay Ps = 30°4772, after per s¢ rhe informat obta 1 from the platelayer was n 
1appened to be erroneous. In his book Mr. Napier further gives us, decrease with +t} nd at 14-7 f I ! H id wher ould wit! 
“ ! . - “ " > f creas vitl h { { : + y { I ~ y g e sak rere > coul ith « 
as the final result of his experimental investigations and theoretical rill be °618191 sth ok fy , ’ - 5 with , . 
a § g will be 61819 lb. 31b per minute, and 1 pack four of ;” he could with comfort pack five of 
deductions, the following formula, liminished ¢ 1h. ne per Pe 
diminished to 1 Ib. vered per second will be 3] Gregory 8 ] ( i rs 
P. (P P,.) B Ml Nani : : On |} tior h 
v=12 2 ee x Mr. Napier believes it or not being ) y objection to the 
v P l cert that your readers will | § nothing t proved upon; it 
hice . F —_— v eY of } ] i This man has twelve 
which clearly gives x = 0 when P, = 0; but Mr. Napier tells us oe. wed 7 rs } , thor 
that if P, be made less than half P the velocity will not be altered, , vested I in ‘ t. H 
that is, for any values of Po lying between half P and nothing the tod i le. 8 ! ‘ } ; : vig 
. . ¢ be ° . ° as at { 4 er t 18s 1 n 
velocity v remains unchanged, which is simply absurd, and exists . . 1 ld be 1 lu 
Pel s. e rt ¢ 3 ) ! ni ig yui y mor oO - 
only in its author’s imagination. 4 1 ye eee 
In his last letter Mr. Napier gives us the opinions of P: ; ~~ t a. : : tie read 
Rankine on wire-drawn steam, &c., with a view in his ow I would say to Mr. N os t} , f ve sgl sansa faery — 
pp ~ : - . yuni¢ a Mr. } 3 tl il rt $ it s < I rT 
that these opinions support the conclusions of Mr. Napie value equal nothing. a ; ( J iminisk t 
; ~ bd . " val - © f noti! 4 T 1 r U it. oa ll l 
paragraph before qu yted; but we shall soon see that Profess 1: rie a“ 3 ese "+1 }1 : “ ‘ 
“ : ras : “ “ i into it become nothing. to ascer n W or i theroliing st of al v< pany 
it nkine has roved that the reverse is the case, and that his . . o } 1 y 1 } 1 < 
formulz are very 1 | } , in thei iit ] I 1 : , > not ma 7 other values that will not var T I ttle ) but which never 
~ are y nearly the same in their results lave | with that supposed to ir -it. Asan example, let t I tickets very materially. 
given. “geaiee ' t t t 
In three different works published Rankine (** Prime b= a rail Ont 
Movers,” ‘‘ Applied Mechanics,” and ‘Rules and Tables,”) the] __ a Central I; 
following formule for the velocity of elasti ids are giver Now | nd w l that ; f the ¢ « Neral, sg 
0 
‘ - b= ers vast 
(29% Potan (_(P:\¥-1) =%_9 rs 
" 1" — {l—[*—|———) 0 It 1 that 
v= To Pl A ) Bb V i tor 7 la ! den 
, Oe get t ploved must ‘eter 
w- ts i t 
" 1 into that country in 
wl m mt tter fc 
And he remarks that “‘when 4 is ind + a3 + 3 ” 
I Loe « > 7 } 1 
velocity of outflow given increases to — 
y (2% v er ir 1 ol LOW W \ | ) n) 
VU (e-1 =1-1413-141 
Tl is the velocity when p? EO, val ; " I , 
yw wis the velocity of the steam t l of n t 
| not the red | velocity. ref rs ] t ! > 
1 RP ] ! they be odd 1, ar ( l 
J 0 r B.B ( I y 
t ) 1 ¢ if] cr + , ) 
io t of 7, % ki l l ae ; 
i ste | l 1 
( ~ i i—] 1-1] l- . toi 
a i+ : 
Dy i9°913 = 42141 for stear where is t 
. 4] a t 
: nosphere in pounds per > foot, and thi acnice the true v l an 
fsuch steam at pressure po, and at the tempera- | 1 . 
‘or ted steam the value of vo must be | 1a1 é ; 
eT 1 ture « ly + : : . 
t ' r 
temperature « | f ' 
of tl team in boils ] 
. Napier F 
> ti n ) T ec : ‘ 
is flowing fe peneneanen 
The val | 3 tind ' - ;, : 
: 7 +% ont lod 4 1()+ | , ; + 
when the form is “2, which will 1 l l ir. } | ‘“ [ 
Dy l ] 
° it t 1 
lations :— = Bt nce Pyaar wees 
W = the weight of steam delivered in pounds per second. ee ae ve - 3°0 : 
O =the area of the aperture in s e feet. chen = = =. I | 
— 1 f have found that I 1 1] | ; 
=the volume of 1 lb. at pressure p2 in feet. I bs J la \ 
<2 . . » . ° actn > atot : ; 
ow, if we use the values above given tor the constants tor ] acer Aly I dM . w | 
saturated steam, the value of ae , S out ¢ 
culation the $3 ly 
vi r ‘Pp 1 ity tated ] 4 iu ! 
u = 6761 Y “a- ag ts. ss = : | 
; T A ) ° i seco dd. bb | l 
And when / is in lefinitely diminished, it becomes— nS to steam inst } 
yy r ¢ evi } : 
» water, and \ 4 . 
-~ - ; I ir 
6761 Var a ome oe @ (2) | s true by s kin 
To Thomson and t ft ° : 1 
Hence we find the solution to the question of Mr, Napier, by | ion must have 2 we t the le vaeP 
Rankine, is when p, = 60, p2 = 0. ¥ eeing with 461°2 deg. below the oof Fahrer s 
cale, a ill me | tion in gase me ¢ l l | > 
902 + Af; EAS } + : . ‘ a iw 
u = 6761 Jf” : 461 8360 a Neh rhe lose the } »wer to exert pi 1} t . 4 
193 their ¢ ) Now belie f } | 
’ “ , et ’ / » and Deo #? | D 
feet per second, as the velocity of flow, and the velocity by my AT H ’ " - I { t . 
fom " — : il 1 ien ie Toru ( v : 
formula, as given in THE ENGINEER two years ago, and aa On al n by 1 n tter t r Nc ’ | 
oo a ss also given by me in a lett o Tue I ‘ but | no r y 
July 30th this year, is— in working out Rankine’s formula Mr. Jen 7 . » th 
ra 8341 In the pl the constants ¥ and ; ' ' vou iz the s ) its 
feet per sec mad. , . : = rye - er hot for saturated ste if 
This very small difference between the velocity given by my | #¢cept these values, other mistakes occur, such as t rmul the « f =e } ‘ 
formula and that of Mr. Rankine may arise from the value of vo p Sy vines bv ¢} I 
. . . - y am — aos JE : s r } 
being for steam-gas instead of saturated steam, as before named. ‘. ] j ‘ y abov i iL, 
. os : P , ly fr LOD te ' ; ; 
Again, which oug] be 85°444, Mr. Jens is evident een 1 ” I : ; . te J 
Sd ty t61°2 ul of ft 493°2, by which mistake he gets ri abe lias ; T ry 
; - | velocity of flow for ste: % ll re » nena ~ 7 tt 2 ) ; j 
. ty of flov ste 2C lb, pressure rushi to 5 lb. pres t ; , P 
. . : r . . | » DIOTFS er carr ins ‘ ‘ Py sy mu to c t , ‘ 
as given by Rankine, which Mr. Napier will at once say gives | SUre <2 ift. per sec md instead of 2119ft. per second, As to the , : , ‘ 
w = 0, because v, must be infinite. Now Rankine gives us the | Coefficient of traction, we are quite aware of all that, but do | | ; oy S r 
absolute zero of temperature at which all gases and liquids become | "* at r it has anything to do with reducing the velocity, as | , pig * aligroee A EH , ’ 
solid, equal to 461°2 deg. Fah. below the freezing point, and this — xy Mr. Jensen, since the velocity is independent of the size ‘etn. the ‘ : i a. as . 
is fairly deducible from the laws of thermodynamics, and entirely = 1e aperture; for if a is the area of the aperture in feet, 8 j } 
d ° eae . > re Cc “4 Tee > o > 7 , laliv, . ene 
does away with the infinite expansibility of gases, on which Mr, | ™¢ velocity in feet, g being the quantity delivered, then »- | 
Napier is so dreamy. For the benefit of the tyros, including Mr. efficient equal / | ; CUI S PHEN vA 
Napier, I will compare Rankine’s formule with those given by me dunto. 2 } _ Gah v. _ Str,—Pe to corroborate { 1 personal obser the 
when p: = 60, and the steam flowing through an aperture of one | / es. 1 ra hh oe tells us “the formula of Mr, Rankine might be | fact No 2 menti med by Mr. Crowther, which I have jx ticed 
square inch into first, p2 = 14°7, and afterwards p® = 1, or as Mr, | Teduced to the following for steam — of the 30th ul 
Napier has it, 13°7 of vacuum. ie a however, that I ever tried the experiment w al 
v = 4170 Fe € ron or st { fir j cur of 
293 + 461 14°7\, 0 nt i at a ; ; : 
u = 6761 ———— (1 — — ) Thi + sation of heat imparted to st n ra ny 
3 6U i 118 te ten s th Pere at pressure p:, which is v always to en ing up a t i i en] eu Tor 
= : ave 1ts temperature at 689 dec. absol het} this purpose wv l t 
= 2359ft. per second for the first, and 9 . rm, ce: 2bsolute, no n r wi wg Prego 5 Y roune ted 
I , | 20 or any other value. The formula when reduced o ht to b in @ wooden handle. Using this at times without tl ulle, I 
u = 6761 oy 2 + 461 a 1 , ) —_ “a3 found, when held in uliar position such that rapid vibration 
193 : 60 v 3°64 SA 1: a-(e) ) commenced, : by a shrill nm { there was some 
= 3875ft. per second for the second case. le 9 p diffi . SAC POSISEOR f — able ¢ = — 
And to find the weight we have which is equivalent to the value of V, given by Rankine : page | 4,4 however, no peculiar result Was _ CnecEvawe) 
Ou 359 414 of his ** Manual of the Steam Engine ;” therefore we have +e Awe ey org hot that it could be held with 
w= = a — = *61819 : P : di uty, a »f , but am not quite certain, the 
v2 144 X 26°5 KO. y . 5 235 heat ¥ T s6 « red } ; bhrati« ‘ 
2 153°64 689 (1- u I 3 qt y asi ppear When the vibration and 
pounds weight per second, or 60 X 61819 = 37°13 Ib, per minute | 20 ) irl iS Cf i, which they always did in a few seconds. 
delivered into a presstire of 14°7 Ib. = 2119ft. per second, I it é ‘ of course, very far from being cool 
Also “ae the velocity of steam as a perfect gas under the conditions named; | => next the stone, but the bar was of such a length 
Ww - _ 9040 — +0833 but I have before shown if the steam be saturated the velocity will | *“ , as Teit 1 m this. —_ 
144 X 330°36 | be 2263ft. per second, y I at that ti considered, and still think, that this fact seems 
in oe ‘ P . to d t eateror lessdirectness, the truth of the ‘‘molecular 
pounds per second, or 60 X 0833 = 4°9991b. per minute into a y of | possible that the vibratory st ite 
ress | -PEGORY’S PATENT — . naan eo ane res 
I of Ly ie GREGORY'S PATENT SLEEPERS. icles a rapid transmission of the heat 
“ly formula gives— | Srk,—In your issue of the 20th August, 1869, ther: ppeared an | ger frict stone. It was suggested by an 
v = 7392°5 4/ 60059 =[479 account and diagram of Gr gory’s patent cushion sleepers, which | ing L w er the ter a year or two ago, 
— 935 “oe - have interested me very much. On inspection, others will find how | that nsation imparted to the hands (without 
velodiiy inet 1 Be aes = oe a second, differing only 5ft. from the admirably suited this sleeper is for India; in fact, no road invented | any elevat f the temperature of the bar) by the rapid vibra 
e yg n by Rankine’s formula, and up to this date can be compared with this patent now under notice, | tory movement ; but the sensation was not fel , although consider- 


The only objection by theorists has been completely upset by 
| practice ; the objection was that the cushions would back. On 
| this being mentioned to Mr. Gregory, he conducted me forthwith 

to the Nine Elms station of the London and South-Western Rail- 


v = 7394°5 Y 60059 pis 1 059 


. _ == 8864ft. per second. 
the y locity into the pressure differing only 9ft. per 
Rankine’s value. The weights delivered in a minute 


second from 


aré therefore way, where the platelayers in charge of the trial sleepers of this | gation than it has 


able vibration occurred, until just at the moment—and with 
ness—when the note commenced which I 
In any case, I think, with your correspondent, 
‘rves more attention and experimental investi- 
hitherto received, A. ALEXANDER, 


extreme sudden acute 
have mentioned 
that the matter de 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.PuHons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER'S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 








combined. Of the influential character, or QUALITY, of its circula-, 


tion, advertisers themselves possess conclusive and satisfactory 
evidence. 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«’» All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

MARSHALL.— Three tons per square inch. 

C. J. W.—See notice above. If you wish any attention paid to your letter 
send your name and address. 

Letters as undermentioned are lying in our publishing office for the following 
ecrrespondents :—“ Ferro,” “ Boiler Composition,” ‘Sea Coal,” ‘* Machine 
for Covering Iron,” G. D., “Iron Roof,” T. B., ‘Hemp Rope,” G. M., 

. I. O., A. B. C., H. G., J. and J. 8. 

8. H. R. G.—The whole transaction seems to be irregular from beginning to 
end. The person who holds the patent—that is to say, the parchment with 
the Great Seal—is really the possessor, and can do prettymuch what he likes 
with the invention, unless some special agreement or understanding exists 
to the contrary. Consult a lawyer. 

Mr. Macrie on Patent Ricut.—We have received a communication from 
Mr. Macfie which reached us too late for press. We shall give it insertion 
in our next impression, 


STARCH MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Could any of your subscribers give me the name of any makers 
imachinery for manufacturing starch from potatoes ? G. B. 8. 
September 4th, 1869. 


SHEARING MACHINES. 
(fo the Editor of The Engineer.) 


Str,—Could you or any of your correspondents favour me with the | 


name of a maker of machinery to nap and shear hand-woven flannel or 
cloth, to work by hand or other small power? Rusti 
September Ist, 1869. 


A CORRECTION. 
(To the Editor of The Engineer.) 

Srr,—I hope I am in time to obtain a rectification of an error in the 
transcription from my specification 264, which appears in THe ENGINEER 
of August 27th, and makes nonsense of it. ‘‘ At any déservedly small 
fraction of the length of the stroke,” as printed in your columns, stands 
in the specification—“ at any desirubly,” &e. &e. R. M. Marcnayt. 

13, Chadwell-street, Myddleton-square, E.C., 

September 2nd, 1869. 


BERRY’S FRICTION CLUTCH. 
(To the Editor of The Engineer.) 

Sir,—I noticed in your impression for last week a description and 
engraving of a self-contained friction clutch invented by Mr. P. G. Berry. 
The point of novelty which seems to me to give this form an advantage 
over other clutches is in the arrangement of a double series of discs, the 
surfaces of which can be pressed together so as to get a multiplication of 
friction surfaces. This invention was patented by my friend P. A. 
Weston, and has been largely adopted in many cases. A paper on this 
subject was read before the Institution of Mechanical Engineers at 
Birmingham, on 5th November, 1868, explaining several of the more 
important uses to which the clutch had been applied. Mr. Weston’s 
invention has also been several times referred to in Tue Encineer. I am 
surprised that Mr. Berry should have overlooked this in arranging his 
application of the Weston discs, as it seems very similar even in the 
main details to Mr. Weston’s invention, and the use of a double series of 
discs is no doubt an infringement on Mr. Weston’s patents. 

I write this in the absence of Mr. Weston in the United States, where 
he is engaged in arranging the manufacture of these disc brakes and 
clutches, where they are very highly thought of. 


September 8th, 1869. W. H. Prosser. 


Tur ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


THE ENGINEER, 


FRIDAY, SEPTEMBER 10, 1869. 











LONDON BRIDGE. 

“Wuartonearthremgins tobe said about London Bridge ?” 
some of our readers will probably ask. A great deal. A 
noble engineering work always continues to claim and de- 
serve attention on its own merits. When that work continu- 
ously discharges a heavy duty with more or less satisfaction 
to those. employing it, yet another claim to attention is 
established; and these claims have nothing to do with 
the age of the work. The Pyramids are useless, but they 
are interesting to the archxologist from their antiquity—to 
the engineer, because of the enormous amount of construc- 
tive skill which has been expended in raising them. Lon- 
don Bridge is a monument of far greater constructive skill. 
Not one bridge on the river Thames, probably not one 
bridge in the world, has so interesting an engineering 
history; and, in addition, it carries continuously the 
heaviest traffic ever thrown on any bridge. It isstated that 
half a million of souls cross it each way every twenty-four 
hours, to say nothing of goods, vehicles, and horses. These 
facts alone would entitle London Bridge to attention; but 
at this moment there is yet more reason why its structural 
peculiarities should be considered, and it is for this reason 
we write this article. London Bridge was finished and 
opened for traffic on the Ist of August, 1831, having been 
seven years and three months in process of construction. 
We shall not be far wrong if we say that the population of 
London has been doubled since then. It is quite certain 
that the demands made on the bridge for the accommoda- 
tion of traffic have increased threefold, for very obvious 


reasons. When it was finished it sufficed to meet every 
demand, but it does not do so now, nor has it done so for 
some years past; nor is it likely that it will suffice at all for 
the increased traffic which will be thrown on it before many 
years are over. It has long been felt, indeed, that we must 
either have a supplementary bridge further down stream, 
or that London Bridge must be widened. This feeling has 
been growing and extending, and the Bridge House Estates 
Committee have at length seriously taken the matter into 


nificent scheme for a high-level bridge lower down the river 
hardly admits of such modifications as would enable it to 
supplement London Bridge. Mr. Barlow’s tunnel will, 
probably, help a little to relieve existing pressure; but 
after everything has been said, the fact still remains that 
London Bridge is too small for its work, and we must either 
have another bridge close beside it or widen the existing 
structure. The engineer to the Bridge House Estates 
Committee—Mr. H. Fulton—accepts the latter alternative, 
and has laid before the committee a scheme which contem- 
plates the following alterations :—He proposes to utilise the 
whole width of the existing bridge, footways and all, as a 
carriage way, and to provide accommodation for foot pas- 
; sengers by carrying new footways on wrought iron canti- 
| levers at either side. A bracket will be placed under each 
| cantilever, bolted into the face of the bridge. The canti- 
| levers will extend back for a considerable distance from the 
face of the bridge, so that when securely fastened down at 
| the inner end there will be no danger of their tilting up 
from the greatest weight that can possibly come on the 
| footways. The present width of the carriage-way of the 
| bridge is only 35ft., and of each of the footways only 9ft. 
By the proposed plan the carriage-way will be increased to 
53ft., and each of the footways to 12ft., so that the total 
| width of the bridge will be increased by 24ft.—that is to 
say, it would be 77ft. instead of 53ft. as at present. Mr. 
Fulton gives the present weight on each pier when the 
bridge is fully loaded as 13,745 tons. This would be in- 
creased by the cantilevers, &c., to a little over 14,000 tons. 
From careful observations that have been made it appears 
that there has been no perceptible movement as regards the 
settlement of the piers of the bridge during the last fourteen 
years; and it may be safely assumed that the piers have 
many years since attained their final bearing. It is evident, 
therefore, that the stability of the structure would be in no 
way endangered by the addition. No engineer will, of 
course, for a moment imagine that the factor of safety is 
so small in London Bridge that two opinions can exist on 
this point. But Mr. Fulton has to deal with men who are 
not engineers. He puts himself into their place, and very 
prudently demonstrates a fact not admitting of scientitic 
doubt. On the whole, Mr. Fulton’s scheme appears to have 
been carefully worked out, and it deserves considerable 
praise—if for nothing else, because it seems adequate to 
nearly doubling the capacity of the bridge, at an outlay of 
from £20,000 to £30,000. 

We might have stopped here for the present were it not 
that, being the slack season, the Z7imes gives unusual 
latitude to correspondents. No scheme can be brought 
forward, no subject broached, which will not be discussed, 
and disputed, and argued about by some one. Accordingly, 
“ A Citizen” fell foul of Mr. Fultonin the 7'imes of Monday, 
and, in the stereotyped way, “ hopes that some recognised 
authority in matters of taste will at once come forward 
and denounce the revived proposal of the disfigurement 
of London Bridge by the erection of an iron balcony on 
either side.” We should not have noticed this letter at 





all were it not that it represents, no doubt, the 
opinions of a class, and that it contains a most un- 
founded attack on our profession. “No class of 


men have contributed so much as contemporary engi- 
neers to render our streets unsightly—their one and 
only idea being individual convenience, regardless of 
all surroundings ; and if, as occasionally happens, they 
make some attempt at ornamentation, their associations 
naturally lead them to the ironmonger style of architecture,” 
writes a “Citizen.” And we have not the smallest ob- 
jection to joining issue with him on both points, Let us 
settle the question of improving the accommodation 
afforded by London Bridge ; afterwards we will turn to his 
criticisms on engineers, 

That “something must be done” with London Bridge 
every sane man must admit who is called upon to cross it 
even half a dozen times in the year. That a few men exist 
who using it daily admit its inconvenience without 
seeing the necessity for a change, is quite probable. They 
reason on the “ so-much-the-worse-for-the-facts” principle. 
London Bridge is a splendid structure ; if it is touched it 
will be spoiled. It is not big enough for the traftic—then 
so much the worse for the traffic ; let the bridge be. There 
are also many men who have seen, and admired, the bridge 
once or twice, and knowing nothing of the difficulties en- 
countered by those who use it, go in for pure esthetics, and 
hold him sacrilegious who would place a hand or lift up a 
tool upon it. The opinions of these two classes are 
probably fairly represented by “ Citizen” to a certain extent, 
but they deserve little or no consideration, Let us have 
beauty if we can, but when the choice lies between beauty 
and utility, the latter must turn the former out of the 
field. Even “Citizen” admits that the bridge must be 
widened, and moreover, proposes a notable scheme for the 
widening. “The piers and spurs having already good 
foundations, arches to correspond—and in fact become 
part of those at present existing—could be thrown from 
them, and new piers and spurs, which, as they need have 
only their own weight to carry, would require compara- 
tively slight foundation, could be built out.” There is, of 
course, no impossibility involved in this suggestion. Yet 
if “ Citizen” had only known a little, just a little, about 
bridge building, he would never, we think, have penned the 
lines we have quoted. The hanging on of a new set of 
arches, stuck, so to speak, against the side of the existing 
arches, would be a herculean feat. The centre arch is 
152ft. clear span, with a rise of 29ft. 6in. The two arches 
next the centre one, 140ft. span and 27ft. 6in. rise, and the 
two side arches are 130ft. span with a versed sine of 24ft. 
Gin. Fancy arches of this size and 12ft. wide in the road- 





consideration. It is to be regretted that Mr. Ordish’s mag- , 








way, stuck against the sides of the existing structure, sus- 
pended in mid air! There can be no question that this is 
what “ Citizen” means; for although _ speaks of “ new 
piers and spurs,” he expressly tells us that as these “ would 
only have their own weight to carry, they would require 
comparatively slight foundations.” That London Bridge 
could be doubled or widened is certain, just as the Victoria 
Bridge was widened at Battersea. That the widening 
would be the best thing to do in one sense we admit, but 
the cost would be enormous, not less probably than 
£200,000. Now, is the value of London Bridge, as a 
thing of beauty, so great that it is worth paying £200,000 
to preserve that beauty intact? Would heavily-taxed 
London do well to pay £8000 per annum for the sake of 
m: intaining a “ joy for ever” at the foot of King William- 
street on the one hand, or on the other go on for years 
and years submitting quietly to the infliction of a nuisance, 
costing perhaps nearly as much? “ Citizen” has not a leg 
to stand upon. 

So far we have tacitly agreed with “Citizen” that 
London Bridge would be spoiled, artistically speaking, by 
the adoption of Mr. Fulton’s plan; but we do not wish 
him to go on believing that we admit his conclusions on 
this subject to be accurate. On the contrary, we believe it 
to be quite possible so to treat the new footway that the 
bridge would lose little or nothing of its beauty. We 
think we could pitch on one engineer, whose treatment of 
wrought iron work has been so westhetically successful, 
that even if Mr. Fulton failed—which we only suppose for 
the sake of argument—he might satisfy people knowing 
quite as much of true art as “ Citizen” apparently does, 

And now one word as to “Citizen's” assertion that 
“no class of men have contributed so much to render our 
streets unsightly as contemporary engineers.” It is quite 
true that several railway bridges crossing metropolitan 
streets are excessively hideous, but we altogether deny that 
this is the fault of the engineers. We have not the slightest 
doubt that the “troughs” on the Charing Cross Railway 
are a pain and grief to Mr. Hawkshaw; but it would be as 
judicious to hold him responsible for their ugliness, as to 
blame him for the disfigurement of not a few of our rail- 
way structures by advertising boards, The blame lies 
not with the engineers, but with the companies employing 
the engineers, The bridges are ugly because they are ¢ hie itp, 
and because it was indispensably necessary the passing 


trains should be screened from horses. ‘It is a pity,” 
writes “ Citizen,” “ professional architects should have 
allowed bridge building to escape them, as no other 


description of erection is so conspicuously placed, and it 
ought therefore to be artistically treated, We should 
very much like to see the architect who, tied down and 
loaded with the same conditions of and trattie, 
would have dealt more successfully with the problems ot 
metropolitan railway bridge construction than the very 
engineers flouted at by “Citizen.” One word more, 
“ Citizen” makes a definite statement which deserves a 
detinite reply. His proposition is that “no « f 
men,” &c. . We have no intention of adopting the *you're- 
another” style of argument, but without laying our- 
selves open to the charge of doing so for one moment, 
we may state that no class of men have done so much 
to distigure our streets the architects of whom 
“ Citizen” seems to be so proud, If * Citizen” will kindly 
point out a single work by a contemporary architect 
which, under similar conditions of cost, e., 
more to beautify, or less to disfigure London, than the 
engineer's works which we can name, then—well, then we 
shall reconsider our opinions about * Citizen,” and engineers, 
and architects, and London Bridge, and the advisability of 
invoking the aid of some “ recognised authority” which 
would come forward at once and induce people like 
“ Citizen” to master their subjects before they rushed into 
print. 
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PRIZE DESIGNS, 


CHILDREN in earlier times implicitly believed in the 
catching of birds by putting salt upon their tails, and we 
have very little doubt that many of our readers in their 
juvenile days robbed the domestic saltcellar for the purpose 
of trying the experiment. But the children of the present 
day are wiser in their own generation, and are not to be 
deluded into so wilful a waste of their valuable time. Indeed, 
judging from some of the instances of transcendant folly 
and stupidity that turn up daily in our police courts, it 
would almost appear as if the orthodox course of proceed- 
ings were reversed, and that the mantle of credulity was 
transferred from the children to the parents. Is it, how- 
ever, only in the catching of birds that it is necessary to 
use salt! Are not human beings, are not engineers and 
surveyors, susceptible to the saline influence! We ask this 
question, as very recently designs and plans have been 
requested for rather an extensive cource of engineering 
operations, and the usual method of offering a first and 
second premium was resorted to, for the purpose of 
gathering into one focus the efforts and talents of many 
different individuals. Let us see if, generally speaking, 
the ordinary routine of these proceedings will bear out our 
metaphor. Suppose—as the mathematicians say—that a 
local board, or any other corporate authority, find it abso- 
lutely incumbent upon them, after putting off the evil day 
until it can be no longer postponed, to devise prompt and 
effective measures for carrying out a drainage or sewerage 
scheme, and that they desire to obtain the necessary plans 
and all other information as cheaply as possible. Obviously 
the first step is to “catch” an engineer—in fact, as many 
engineers as can be caught—the more the better. The 
more engineers the more plans, and the more plans the 
greater the variety from which to make a selection, openly 
or covertly. In accordance, therefore, with our metaphor, 
the engineers are the birds, and the premiums offered the 
salt wherewith they are.caught. 

There is not a single instance extant where competitive 
designs have been furnished, investigated, their respective 
merits reported upon, and the premiums adjudicated, in 
which great dissatisfaction has not prevailed. Tosome extent 
this state of things is inevitable. The awarding of a prize 
to one design to the rejection of a great many others, is a 
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wholesale method of instituting invidious comparisons, in a 
manner far too public to be acceptable or agreeable to the 
amour propre of the unsuccessful candidates. Yet it 
might be fairly demanded, what else can be expected? 
They cannot all win, nor even hope to win, Among 
so great a number of designs as are usually offered 
in competition, there is always a large proportion 
which are far below the mark. Many even do not 
comply with the printed regulations, which are 
especially provided for the benefit and guidance of the 
candidates. Nevertheless, when these imperfect and irre- 
gular plans are deservedly rejected, the owners raise a 
violent protest against the whole proceeding. Our advice 
to all these, whether engineers, architects, or surveyors, 
who intend furnishing competitive plans, is, before they 
incur any trouble and expense in such matters, to satisfy 
themselves thoroughly on a few points. In the first place, 
they should never compete unless they consider they have 
a fair chance of success, which chance has very little to do 
with sheer talent or professional ability. Having once 
determined to “ go in for the thing,’ they should make up 
their minds to accept a defeat with good grace. A protest 
or complaint from a disappointed candidate whose design 
has been rejected, carries but comparatively little weight. 
At the same time we are free to admit—from the nume- 
rous letters that have appeared from time to time in our 
columns respecting alleged partiality and unfairness in ad- 
judicating premiums—that in some instances the complaints 
have been justly founded. It is true that the parties ad- 
vertising for plans, and offering the premiums, may say, 
“ We do not compel anyone to send in plans. You all of 
you know the conditions attached to the competition, and 
if you choose to compete you must abide by them. But 
do not callus to account because you cannot each be suc- 
cessful candidates.” In the main, this is correct enough, but 
it must be borne in mind that there is such a thing as lay- 
ing a trap for the unwary to fall into, by offering specious 
terms which may never be fulfilled, and in keeping them 
to the ear but breaking them to the hope. There have 
been instances known where plans and designs were re- 
warded with a premium, when the said plans did not even 
comply with the conditions published in the printed regu- 
lations. It is needless to remark that these should have 
been summarily rejected, and returned at once to their 
owners. 

Very recently an advertisement appeared offering pre- 
miums for a plan and report respecting the best possible 
method of draining an extensive district, of disposing of the 
sewage, and also improving the present water supply. For 
the first and second best designs premiums were offered, the 
respective amounts of which appear very disproportionate, 
especially when it is borne in mind that, ceteris paribus, 
the expenses attending the preparation of the plans will be 
the same, and will not be half covered by the smaller sum, 
even if they do not exceed the larger. The first sum, about 
a hundred pounds, seems a good deal. of money until you 
know what has to be done for it. The requirements with 
regard tothe plans and sections are onerous enoughin all con- 
science, and will necessitate the obtaining of a large amount 
of personal knowledge of the locality and surrounding 
neighbourhood, which can only be acquired by an actual 
sojourn in the vicinity. What may be termed the personal 
survey and reconnaissance will be of a very arduous 
character. Still, all these features are limited, and have 
a tangible termination, and, moreover, may be treated 
more or less in detail, according to the opinion of the 
intending candidate. But there is one proviso in the 
printed regulations which suggests the idea that the suc- 
cessful competitor may be let in for a great deal more 
than he contemplates. The paragraph alluded to runs 
thus :—‘“ In the event of the board borrowing money to 
carry out all or any of the preceding works, the engineer 
whose scheme is adopted must supply, free of expense, all 
information which may be required by the Home Office 
when granting the necessary powers for borrowing. 

To our own knowledge, this “information” is being 
afforded the Home Office in the shape of an inquiry, by a 
local board, under similar circumstances, which has lasted 
upwards of a week, and has been adjourned until next 
session, when in all probability it will last another week. 

A London engineer would find that to give a week’s time 
in a place remote from the metropolis, free of expense, 
would make a small hole in the premiums offered. The 
period over which the duties, or rather the liability of the 
successful candidate would extend, is certainly very inde- 
terminate, and might be spun out by the proverbial slowness 
of the Government officials to almost any length. It is to 
be fairly supposed, moreover, that the premium—at least 
not the whole of it—would not be paid until all information 
had been afforded the Home Office. Manifestly otherwise 
the board would have no further hold upon the engineer, 
who even in that case might ultimately find 1t more to his 
advantage, to forego the payment of any balance that might 
be due to him, and leave the board to settle with the Home 
Office in the best way it could. As the majority of 
premiums run, the offer we refer to is what would be 
cauled a liberal one, were it not for the large amount of 
work that is required to be done for it, and the indefinite 
work put on the engineer in the paragraph quoted. 
The proper course would be to adjudge the premium on the 
merits of the plans and report, and let any further negotia- 
tions depend upon mutual agreement. 

There is another light in which this supject of premium 
may be viewed, and that is the proportion which exists 
between the amount of the premium and the cost of the 
works, which are to be executed in accordance with the 
designs sent in, Recently a premium of £50 has been 
offered for desigus which would embrace the construction 
of works estimated to cost,as a minimum, £6000. In 
other words, an engineer is offered less than 1 per cent. 
for the preparations of plans, or about a fifth of what 
they would cost if furnished by a professional man in 
the usual manner. Certainly, in the present depressed 


state of the profession, there are many competent engineers 
who would be glad to prepare plans on the above terms, 
and no one can censure the parties who choose to avail 
themselves of the fall in the market. Still, at the same 





time, this will not make the principle right. No engineer 
who had any work on hand, or who had not more time to 
spare than he knew what to do with, would listen to such 
conditions for amoment. Moreover, there is this important 
fact to be borne in mind by parties offering premiums for 
plans—for one competent engineer who sends in a design, 
there will be a dozen incompetent candidates whose con- 
tributions are not worth the paper they are drawn on. It 
does happen sometimes that one of these worthless designs 
is selected, and the works constructed from it. In such a 
case the result soon becomes apparent, but the parties have 
nobody but themselves to blame for it. 
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A Manual of Machinery and Mill Work. By Witt1am Joun 
Macquorn Raykinz, C.E., LL.D., &. Charles Griffin and Co. 
London, 1869. 

Proressor RANKINE’s “ Manual of Machinery and Mill 
Work” fully maintains the high reputation which he enjoys 
as a scientific author ; higher praise it is difficult to award 
to any book. It is simply impossible, within the limits of 
a review of reasonable length, even to indicate the multi- 
tude of subjects treated of—and well treated, we need hardly 
add—by our author. It must suffice, speaking in general 
terms, to say that the work before us is divided into three 
parts. The first deals with the geometry of machinery, the 
second with the dynamics of machinery, and the third with 
the materials, strength, and construction of machinery. The 
author tells us in his preface, that he has thought it 
advisable to solve every question by drawing rather than 
by calculation, except in a few special cases where calcula- 
tion is indispensable. We fully agree with him that many 
of the graphic rules thus obtained are made more easy and 
accurate, while some are made possible which were not 
possible before, by the aids of new methods bf laying off 
and measuring the length of curved lines. We find, too, 
that problems are solved by our author, for the first time, 
by novel methods of manipulation at once comparatively 
easy and quite accurate; and a noteworthy, though appa- 
rently trifling improvement, is introduced in the shape of a 
suggestion, that the proportion in which the total work 
done by a machine is greater than the useful work, shall be 
called its “ counter efficiency.” The volume, very neatly got 
up and well illustrated, contains no fewer than 578 pages, 
in addition to a copious and accurate index. 

It is not easy to imagine the existence of any mechanical 
problem the solution of which will not be found in this 
volume; but our readers must bear in mind, at the same 
time, that the work cannot possibly be read with ad- 
vantage by those who lack a considerable amount of 
mathematical knowledge. As a college text-book it is all 
that can be desired. Asa work of reference—a hand-book, in 
other words for the practical engineer of the present day, 
its utility must remain limited. This is not the fault of 
the book, but of the style of education imparted to 
the modern mechanical engineer. It is quite possible 
that all this may be changed, and that improved systems 
of education may assimilate English engineers to their 
brethren of the Continent in their modes of thought, and 
the methods of reasoning by which they arrive at given 
results. Whether we shall or shall not be the gainers, as 
a nation, by this is, as is well known, open to question. 
We shall not discuss the point here; nor does the matter 


in any way affect the merits of Professor Rankine’s works. , 


If English engineers, as a body, find them rather too tough 
reading, that is the misfortune of the engineers; it is no 
evidence of imperfection on the part of our author. Very 
precise laws have been laid down for properly proportion- 
ing mechanism, and ascertaining the strains to which it is 
exposed. These laws Professor Rankine places before his 
readers in the simplest mathematical language in which 
they can be expressed. If engineers, on the one hand, fail 
to understand these laws so laid down, and, on the 
other, insist on making laws for themselves, or following 
the rule-of-thumb principle which knows no law but ex- 
pediency, then it is quite possible that it is so much the 
worse for the engineers; albeit that a great many 
people hold that English engineers — notorious as is 
their deficiency in mathematical knowledge—beat conti- 
nental engineers, and that on their own ground, though 
our continental brethren find it more easy to think in ma- 
thematical formule than in anything else. 

It may be worth while to ask here, why it is that 
English mechanical engineers do not entertain the same 
high opinion respecting the value of mathematical training 
as the engineers of other nations. It would be absurd 
to shut our eyes to the fact that they do not. Not one 
English mechanical engineer in five hundred now in 
practice, could read the book under notice through, or work 
out the formule it contains. We must add, with regret, 
that not only do they fail as a class to comprehend mathe- 
matics, but that, further, they fail as a class to recognise the 
value of mathematics as applied to the construction of 
machinery ; but, in our opinion, no greater mistake can 
be committed than those are guilty of who hold that this 
fact results from prejudice or distaste for the science. The 
explanation of the apathy, if not positive contempt, with 
which English mechanical engineers regard advanced 
mathematics must be sought in a different direction. We 
believe that it lies in a fact overlooked by all ma- 
thematicians, which is that the rules they lay down 
for the construction of machinery, although apparently 
accurately right, are in practice only too often absolutely 
wrong. Perfect in themselves, these laws presuppose a 
perfection which does not exist in practice. We 
can cite a case in point in which a set of gearing was 
accurately designed and carefully made by rule. The 
strength of each wheel was calculated separately, each shaft 
was worked out to the fraction of an inch, of every’ bolt 
and nut an elaborate drawing was prepared. The work- 
manship was admirable, the cost of the whole enormous, 
its failure complete. Breakage after breakage occurred, 
repair after repair was made, till at last a rule-of-thumb 
engineer was called in, all the old gearing turned out, and 
new machinery—which gave perfect satisfaction—put up. 





One such case as this does more to injure the cause of the 
advocates of mathematical instruction than a hundred suc- 
cesses. It is not that the mathematicians are wrong, but 
that their rules and formule are right only under certain 
conditions. These conditions are not always present. Then 
the mathematician is at fault, and the man of experience 
the man who says, “I know that will do, because it has 
done before” is in his glory. If a mere knowledge of mathe- 
matics were the only thing needed to make a successful 
engineer, then experience would be absolutely valueless ; 
but the fact is that experience is everything, mathematics 
without experience little or nothing, in mechanical en- 
gineering. 7 

Many of our readers will take exception to our arguments 
thus put, but we beg them to understand that what we 
have said must be taken with a very important qualifi- 
cation. While we believe that it is quite possible for a 
man absolutely ignorant of mathematical knowledge to 
design and construct machines with very great success, and 
holding, as we do, that a knowledge of mathematics alone 
will never enable a man to design machinery with any 
success whatever—we also hold that a sound mathematical 
training—which contemplates a far more extended course 
than is thought necessary in England —is essentially 
necessary to the attainment of the greatest successes which 
the mechanical engineer can achieve. Even though he 
never make practical use in its integrity of a single 
acquired rule, or formula, or proposition, he will find 
that a sound mathematical education will impart a 
vigour of thought, a balance of mind, a power of 
close reasoning, a skill in detecting important con- 
siderations otherwise likely to be forgotten, which 
will prove of the utmost possible value to him, And 
in addition to this, it must be borne in mind that certain 
questions cannot be solved at all in the absence of mathe- 
matical knowledge. The engineer may manage without 
their solution, but he does so almost by chance. While, 
therefore, we would check the tendency which is growing 
up to exalt mathematical knowledge at the expense of 
practical information the result of actual experience, we, 
on the other hand, deprecate the endeavours of men of the 
old school to stifle mathematical training. We could wish 
to see such books as Professor Rankine’s ‘ Manual of Ma- 
chinery ” in the study of every mechanical engineer, aye, 
and to see it well thumbed, too, as books closely read and 
often referred to will be. The work will not, and does not, 
pretend to teach men how machines should be made, but it 
does teach them how strains operate, how to find their 
direction, and, under given conditions, their amount; 
how to design machinery that its friction shall be least; 
how to get the maximum of strength out of a minimum of 
material. The book cannot fail to prove as a lantern to 
the feet of every engineer who possesses a fair training 
in mathematics. To expect more from it is to expect 
too much. A thoroughly good practical treatise on 
mechanical engineering has yet to be written, and it is very 
unlikely that it ever will be written. In its absence, we 
have many valuable works on the possession of which to 
congratulate ourselves—on none more than on Professor 
Rankine’s last contribution to mechanical engineering. 

Many of our readers will possibly thank us for an example 
or two of the style in which Professor Rankine has treated 
his subjects. The following quotation is taken from the 
volume almost at haphazard; who can fail to recognise 
its vigour, accuracy, and terseness / 

If by the unit of force is understood the weight of a certain 
standard, such as the avoirdupois pound, then the mass of that 
standard is 1~g ; and the unit of mass is g times the mass of the 
standard ; and this is the most convenient system for calculations 
connected with mechanical engineering, and is therefore followed 
in the present work. 

But if we take for the unit of mass, the mass of the standard 
itseif, then the unit of force is the absolute unit; and the weight of 
the standard in such units is expressed by y ; for g is the velocity 
which a body’s own weight, acting unbalanced, impresses on it in 
asecond, This is the system employed in many scientiiic writings, 
and in particular, in Thomson and Tait’s ‘* Natural Philosophy.” 
It has great advantages in a scientific point of view; but its use in 
calculations for practical purposes would be inconvenient, because 
of the prevailing custom of expressing forces in terms of the 
standard of weight. 

A fly-wheel is a wheel with a heavy rim, whose great moment of 
inertia being comprehended in the reduced moment of inertia of a 
machine, reduces the coefficient of fluctuation of speed to a certain 
fixed amount, being about + for ordinary machinery, and 
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— or — for machinery for fine purposes. 
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Let be the intended value of the coefficient of fluctuation of 
ui 


speed, and A E, as before, the fluctuation of energy. If this is to 
be provided for by the moment of inertia, I, of the tly-wheel alone, 
let a be its mean angular velocity; then equation 3 of Article 357 
is equivalent to the following :— 
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the second of which equations gives the requisite moment of inertia 
of the fly-wheel. 

The fluctuation of energy may arise either from variations in the 
effort exerted by the prime mover, or from variations in the resist- 
ance, or from both those causes combined. When but one fly- 
wheel is used, it should be placed in as direct connection as 
possible with that part of the mechanism where the greatest 
amount of the fluctuation originates; but when it originates at 
two or more points, it is best to have a fly-wheel in connection 
with each of those points. 

For example, let there be a steam engine which drives a shaft 
that traverses a workshop, having at intervals upon it pulleys for 
driving various machine-tools, The steam engine should have a 
fly-wheel of its own, as near as practicable to its crank, adapted 
to that value of 4 E which is due to the fluctuations of the effort 
applied to the crank-pin above and below the mean value of that 
etiort, and which may be computed by the aid of General Morin’s 
tables, quoted in Article 357 ; and each machine-tool should also 
have a fly-wheel, adapted toa value of 4 E equal to the whole 
work peformed by the tool at one operation. 

As the rim of a fly-wheel is usually heavy in comparison with 
the arms, it is often sufficiently accurate for practical purposes to 
take the moment of inertia as simply equal to the weight of the 
rim multiplied by the square of the mean between its outside and 
inside radii—a calculation which may be expressed thus :— 
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whence the weight of the rim is given by the formula— 
wim SAE_mgAkE 


a r- ve 


(4) 
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if v be the velocity of the rim of the fly-wheel. 

In millwork the ordinary values of the product m g, the unit of 
time being the second, lie between 1000ft. and 2000ft., or 
approximately between 300 and 600 metres. In pumping ma- 
chinery it is sometimes only about 300ft., or ninety metres. 

The rim of the fly-wheel of a factory steam engine is very often 
provided with teeth, or with a belt, in order that it may directly 
drive the machinery of the factory. 

A Practical Treatise on Mill Gearing. 

London: Spon. 1869. 
PRActICAL engineers owe a debt of gratitude to Mr. Box 
for the preparation and publication of three valuable little 
treatises—one on hydraulics, another on heat, and now 
another on mill gearing. These are all admirable in their 
way. Mr. Box’s work is essentially practical, and requires 
little or no knowledge of mathematics to enable it to be 
mastered ; but as a result, it isopen to the objection that it 
is eminently empirical. Rules, excellent in their way, no 
doubt, are given for proportioning machinery; but Mr. Box 
does not attempt to give any more satisfactory reason for 
these rules other than that they have answered well in prac- 
tice, which we do not doubt. He supplies ohne or two excel- 
lent illustrations of 


By Tuomas Box. 


£ the difference which results between 
the teaching of theory and practice. Thus, it is well 
known that four indicated horse power will drive a pair of 
4ft. burr stones; but it is found by experience that 4ft. 
stones cannot be run successfully with a pinion less than 
17in. diameter, 2in. pitch, 43in. wide, which is, by caleu- 
lation—a proper factor of safety being allowed—about 
13-horse power at 125 revolutions. 

The work is admirably illustrated, beautifully printed, 
and written in a clear, concise, and precise style, which 
reflects much credit on its author. How is it, let us add, 
that neither Mr. Box, nor any other writer on practical 
mechanics, ever word about foundations for 
machinery? We happen to know that immense sums are 
spent each year on foundations, much of which might be 
saved ; yet there is hardly a single line to be found on the 
subject in any recognised text-book. 
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LOCK GATES AT MILLWALL DOCK, 

THE engraving published on page 182 shews the form of wrought 
iron lock gates which were adopted by Messrs. Fowler and Wm. 
Wilson for the docks at Millwall, and by Mr. Thomas at the new 
entrance to the Limehouse Basin of the Regent’s Canal. They are 
constructed on the same principle, except that at the latter place 
the greenheart heel-post of the former is rejected for one of cast 
iron similar to that proposed by Mr. Brunlees for, the Bristol 
Channel Docks, a drawing of which has been published in our 
Portfolio of Working Drawings. Each leaf of the gates at the 
wall Dock is 42ft. 3in. long by 31ft. high, and consists of ter 


zontal girders, covered with plates from the bottom hori 























compartment up to the seventh, and from that level on the pressure 
side with caulked Memel planks 4in. thick, which are repl: 


l on 
the outer side with fenders only. The plates vary in thickness 
with the heig on the inner side from jin. to #in., and on 
the sill side } jin. to sin.; the web plates of the girder are yin. 
each, except the lower one, which is increased to fin. Two wrought 
iron diaphr gms divide the leaf into three vertical compartments. 

The inside surface of each leaf is curved to a radius of 2 
and fits against a curved timber sill plate. The outer face is struck 
from a smaller radius, so as to give a thickness of 3ft. at the centre 
diminishing to 2ft. at the heel and mitre-post. The heel-post is 
constructed of greenheart timber bolted through and through to a 
wrought iron fishing plate attached at right angles to the main 
vertical framework carrying the ends of the horizontal girders and 
covering plates. The mitre-post is fastened in a similar manner, 
the heads of the bolts being sunk into the wood, and the holes 
plugged with hard wood pieces, caulked to prevent contact with 
the water. 

To the heel-post is attached at bottom a pivot socket of chilled 
east iron, which fits and turns on a pivot of the same fastened to a 
granite block. The top is fitted with a cast iron neck bolted to the 
top girder ; round this passes a wrought iron collar; the collar is 
earried back and keyed toan anchor block of solid castiron. This 
latter is anchored to the brickwork of the gate abutment by thin 
bolts, each 2)in. diameter, and 25ft. long, carried diagonally down- 
wards, and fastened to the masonry by holding-down plates of 
cast iron. The rollers on which the gates move are made of solid 
cast iron; the axle is contained in a casting, pressing up the bottom 
horizontal girder of the gate, and is kept in position by two 
wrought iron rods, which are adjusted by hard wood keys. The 
roller path is made of cast iron, made in segments, and is bolted 
down to the brickwork by the gate platform with 2in. Lewis bolts. 
The weight of each leaf of the gate is about sixty tons. They were 
constructed by Sir William Armstrong, at the Elswick Works, 
Newcastle-upon-Tyne. 














OFt.. 
























A SUCCESSFUL STEAM LAUNCH. 

On the 3rd inst. the trial trip of a very handsome steam launch 
took place on the Thames. The little vessel was built by Messrs. 
Forrestt and Sons, boat builders, Norway Yard, Limehouse, for 
Mr. O. 8S. Wynne, of Peniarth, Towyn, Merionethshire, for use at 
Aberdovey. The followthg are the dimensions and general par- 
ticulars of the launch:—Length over counter stern, 36ft.; breadth, 
7ft.; depth, 3ft. 10in.; draught, aft, 2ft. Gin.; draught, forward, 1ft. 
6in. Accommodation for eight persons forward and twelve aft. She is 
fitted with a pair of engines of the collective power of 8 H-P. 
Diameter of cylinder 5}in., and 5}in. stroke; steel crank shaft, 
piston and slide valve rods, and fitted with two vertical feed 
pumps, link motion reversing gear; propeller, two-bladed, 2ft. 
Gin. diameter. The boiler, of steel, is horizontal, with seventy 
ljin. brass tubes; working pressure, 501b. The machinery was 
manufactured by Messrs. Plenty and Son, of Newbury, for 
Messrs. Forrestt. 

On the trial trip of the 3rd September she attained a mean 
speed of nine miles (which is very good, taking into consideration 
her small size), the average number of revolutions of engines being 
240, and steam pressure 60 1b. The total run was from Blackwall 
to the Mucking Light and back to Blackwall, which took six hours, 
including one hour and five minutes, being three stoppages. The 
run was made without a heated bearing or anything to occasion a 
stoppage. 











COMPETITION IN THE CONTINENTAL AND ENGLISH IRON TRADES. 

-A short time since some iron girders, rolled and riveted, were 
required in the construction of a mansion between Leeds and 
Bradford, and tenders of prices were sought, in accordance with a 
specification, from both English and Belgian ironfounders. The 
highest tender received as the price of the required girders was 
from a Bradford ironfounder, and was £120; and the lowest, 
which included the delivery of the girders on the spot, was from 
a Belgian ironfounder, and was £63. The latter was accepted. It 
may be asked, in the language of Artemus Ward, why is this thus, 
ze _—— is the cause of, this thusness?—Aris’s Birmingham 
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SCRAPING OF 
WATER MAIN. 
By Mr. R. E. Froupe.* 

ToRQUAY is supplied with water by a cast iron main fourteen 
miles long, with a total fall of 370ft. 

A section of theline along which it is laid is shown in Fig. 1. For 
the first eight miles, from A to F, the diameteris10in. At F the 
intermediate town of Newton takes its water supply. From thence 
to Torquay the diameteris 9 in. 

There are no records of accurate gauging of delivery having been 
taken at any early period, but it is said that almost from the first 
there was a general feeling of dissatisfaction at the supply not 
turning out as ample as had been expected. The constant supply 
system had soon to be abandoned, and, indeed, by 1864 it had be- 
come evident that the existing supply would in a very few years 
be altogether insufficient for the wants of the rapidly increasing 
population. Careful gaugings of delivery showed, in fact, at that 
time that the delivery was only 320 gallons, or barely half that 
assigned by the generally accredited formulz to a pipe of that size 
and fall. 

It was at this time that Mr. Froude’s attention was directed to 
the subject. The question which presented itself was, what was tl 
peculiar condition in this case that falsified the ordinary calcula- 
tions? Did local obstructions exist, such as accumulation of sand 
in hollows, or at summits? Or was the resistance occasioned by 
the roughness of surface, owing tothe considerable internal oxidation 
which was known to have taken place. This, it may be mentioned, 
consisted of a somewhat lumpy incrustation averaging a little over 
jin. in thickness. 
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The first step towards ascertaining the nature of the fault was 
clearly the determination of its locality; and it occurred to 
Mr. Frovde that this might best be done by carefully gauging 
the pressure at suitable points along the r 
pressures, when converted into equivalent columns of 
plotted at their respective stations on the secti ma of th > 
would show the loss or consumption of head from station to station, 
the line joining the heads of the columns representing what is 
called the hydraulic gradient for all parts of the pipe. Were the 
resistance uniform, this line would present a uniform declivity ; 
while any excess of resistance would be indicated by a corre- 
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sponding excess of steepness. 

~ The hydraulic gradient, thus determined from careful gaugings 
of the pressure at many stations along the Torquay main, is shown 
on the section (the uppermost dotted line). 1t may be seen that 
the gradients of both the 10 in. and Sin. mains are very un 
moreover, the relation of the gradient of the 10in. tothat of the in. 
is about that assigned by the accredited rule that the delivery 
varies asthe diameter to'the power five bytwo. These results proved 
that the resisting quality throughout the 9in. and 10in, mains wa 
unitorm, and we were consequently led to the conclusion tl! 
either the accredited formule were in error or that the resi 
was due to incrustation. 

Mr. Edward Easton was naturally invited to inspect ane con- 
sider the results; and the late Mr. Appold, who accompanied him, 
suggested the bold expedient of removing this incrustation by 
yassing a piston armed with scrapers through the pipe, driv ing it 
by the water pressure, which it may be seen by the section was in 
most places abundant. Mr. Froude warmly approved of the 
gestion, and proposed to the local board that the process should be 
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tried on a short length of main, that its practicability might thus 
be tested, while any improvement in the flow would be rendered 
apparent by the pressure gauge. 

To this proposition the local board, after some hesitation, con- 
sented ; and accordingly, in August, 1865, a scraper was executed 
according to Mr. Appold’s sketch and instructions, formed of a cup- 
leather piston and piston-rod, armed with eight long steel wings, 
with spring enough to accommodate irregularities of diameter, and 
with ends turned up to form knives, the knife being set askew to 
the line of wing, so as not to be liable to drop into joints. The 
section C D of the main was selected for the operation as fairly 
straight, and having a gentle fall most of the way. The pipe of 
course had to be cut at both ends of the length, for the insertion 
and removal of the scraper; and in order that its position (if 
stopped) might be always ascertainable, acord was attached to it, 
which, unwinding over a counting pulley, registered its progress. 
This precaution, however, turned out to be unnecessary, for the 
scraper in passing along the pipe made noise enough to be readily 
audible above ground. ae 

The scraper passed through without any accident, bringing out 
several cartloads of scrapings, and the flow having been re-established, 
the pressures at each end of the section C D, which had been care- 
fully noted before the operation, were again tested. The improved 
hydraulic gradient thus determined for the scraped piece is shown 
on the drawing. The head consumed on that section had, in fact, 
been reduced from 21ft. to 7ft., and a calculation from this indi- 
cated that an increase of 76 per cent. on the existing delivery, 
or an ultimate delivery of 85 per cent. of the theoretical, might be 
expected on scraping the entire main. 


f* British Association. 

















This was a most satisfactory result, and as, moreover, the 


difficulties of the operation had turned out to be much less than 

















had been anticipated, it was solved to apply the process to the 
whole 1 n the early s of the ensuing year. In the 
meantim was expect it it would not be practicable to 
scr: more than two miles at a stretch on a nt of the accumu 
lation 8, provision wa for the insertion and re- 
moval of ver, by putting in, at ry two miles, a length of 
pipe n on the top with a flange cover. A new scraper 
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was aiso made emi! ig son il}} Hh the experi- 
mental operation had suggested. The first trial with these im- 
proved appliances led to disappointment, for twice in the first 
three miles the scraper becam nmed by large stones which it 
picked up in the pipe, and it he » be cut out, A second and 
third attempt failed from the same cause, and it became obvious 
that some instrument must be devised which could collect the 


stones, and thus clear the way fo For this purpose 




















there was substituted for the x cylindrical cup of 
cast iron, about lin. less in diar , with its edge 
chamfered, so as to ] ver bad joints, yet so abrupt a chamfer 
s to push all stones before it. It was propelled, like the 
scraper, by 2 cup-leathe: ton. This instrument gave difficulties 
at first from a most remarkable cause. It had been given a very 
deep cup-leather, such as to accommodate itself to the roughness 
of the unscraped pipe ; and on several occasions, when some resist- 
ance greater than usual sed the hydraulic pressure, it 
became set fast si fror ion of the cup-leather, the 
umbrella-like expansion ¢ h it against the sides of 
the pipe. But when the « was discovered, and a narrower 
cup-leather substituted, it was quite successful ; and by the th 
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of July of that year the scraper had been passed through every 
portion of the pipe. It should be mentioned, however, that having 
regard to the 1 res some parts of the section A B, 
it was thoug afer to use there, both for the cup and scraper, 
pistons of a disc form, instead of cup-leather pistons; and the 
scraper used was the original, or Appold scraper, which was less 
vigorous in its action, and required less power. 
On July 20th, then, the whole main having been scraped, 
i F pressure and delivery were taken. The delivery was 
s per i te, showing an increase of 55 
N li lient then given by the pressure 
raugings is shown on the section (the lowest plain line), and it ex- 
plains how the delivery fell rt of our expectations. It shows 
that the section A B was, for some reason, less well-scraped, 
causing a depression of the hydraulic gradient at B. The effect 
of this, however, for so short a length would have been tritling, 
were it not for the high land at B, which prevents the hydraulic 
gradient being at that point lowered more than a certain amount ; 
consequently, the pipe from A to b, havi limited stee 
hydraulic gradient, cannot bring more than a certain amount 
water, and the rest of the pipe, however good its condi 
be, ca uly carry on what runs over the summit o 
inferiority of the duty of tl ction A B was attributed 
i ior efiiciency of the Appold scraper, and pat 
ing action which it was supposed the ¢ tl 
erted, cup-leathers i never been used al 
AB 
ings were taken 2 a delivery of 
$53 instead of 490 gallo1 yn g off of ut 8&8 per cent. 
from the deterioration of quality of surface, owing to the renewal 
of oxidation. The hydraulic gradient ob 
served at the same time is shown (the 
lower dotted line). 
The rest of gaugings of delivery from 
time to time are shown in the form of a 
' diagram, Fig. 2. 
f The Appold was then agair 
1 | passed twice th 1 the section A B, 
4 | with the effect as shown by gaugings 
I : taken on October 24th, of an increase of 
: | delivery to 496 gallons, and of altering 
| | the hydraulic gradient to the upper 
i. | dotted line. It will be seen that it is 
O71 ' not quite up to the line of even gradient, 
0 no © showing that the section A LB, when 
“io in fresh scraped by the old scraper, had not 
ie i ' quite so good a surface as the remainder 
| of the main, scraped three months before 
by the new one. This indicated the 
— —___——.. necessity of devising a thoroughly efficient 
1869--- >| scraper, which should not require so large 


ot 
For this purpose, the wings, which were six in 
ripe by 
springs of considerable accommodation, while the knives, instead 
of being rigidly fixed to the arms, were hinged and held for- 
ward against stops to their work by long spiral springs, so as to 
yield readily on encountering more than a prescribed resistance, 


ssure in 





a margin pre ase of meeting 
with obstacles. 


number, were jointed, being pressed against the sides of the } 


but short of this to be inexorable. The strain on the springs was 
65 1b. each, or 4001b. on the whole six, so that even supposing all 
the knives to be arrested at once, the scraper would still go on if 
impelled by a total force of 400 lb., or under 6lb. per square 
inch. 

With this improved instrument the whole was scraped from end 
to end in 1867, resulting in a delivery of 564 gallons per minute ; 
an increase of 76 per cent., thus fulfilling the anticipations which 
had been founded on the preliminary experiment. By the end of 
1867 the delivery had fallen to 480 gallons per minute; but on 
scraping afresh in 1868 the delivery rose to 634 gallons, or an in- 

ease of 100 per cent. on the original delivery. After falling to 
453 gallons by April of the present year, it rose, on the scraping 
being repeated, to 660 gallons, a delivery quite equal to the highest 
promised by any existingformula. It will be seen that from that 
time to the present it has fallen again to 516 gallons. Though 
this deterioration of flow shows that the operation requires to be 
repeated at least once a year, the experience which has been gained 
it its management renders its cost trifling. It is no longer found 
necessary to remove the scraper from the pipe except at the break 
of gauge ; and the whole distance can thus be accomplished in 
a day. 

The mechanical and incidental difficulties attendant on the 
operation in its earlier stage would not probably have been over- 
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come but for the skilful and experienced aid of Mr. Box, who had 
for many years held a leading position in Messrs. Easton and 
Amos’ establishment, and who, even after he had retired from 
business, continued yearly to assist at the operation ; and, again, 
for the persistent energy of Mr. Weeks, the water bailiff, who 
early put faith in our anticipations of success, and at once set him- 
self to master the principles and the management of the whole 
operation, sparing no labour in its repeated performance. 





SOME DIFFICULTIES IN THE RECEIVED 
VIEWS OF FLUID FRICTION. 
By Mr. W. Froupe.* 

THE very great variations in the resistance offered to the flow of 
water through the main of the Torquay water supply, arising 
from apparently small variations in the roughness of the interior 
suiface, have led me to think that our views of the character of 
that action which is commonly termed “ fluid friction,” or “skin 
resistance,” requires further investigation, and perhaps material 
revision. 

The accredited laws which are held to govern the resistance 
arising from this action are based on the following considerations. 
(1) That the resistance offered by each square foot of rubbing sur- 
face in a given plane moving edgewise, is the same throughoutthe 
plane; (2) That it is as the square of the velocity of the surface 
through the surrounding fluid, or of the surrounding fluid past 
the surface. And this relation is usually expressed by a simple 
coefficient, the value of which is known to vary somewhat with 
the quality of the surface, being increased by its roughness, and 
is held to be somewhat less for high velocities than for low. ’ 

If we express the friction by f = & v* a, (v) being the velocity in 
feet per second, and (a) the friction, bearing area in square feet, 
the value of (4) as deduced from Beaufoy’s experiments with a 
smooth painted plank moving through open water is 0°0034, while 
Professor Rankine takes it at about the same value, or 0°0036 for 
clean painted iron. And as deduced from Professor Rankine’s 
rules for the flow of water through pipes of cast iron, its value ap- 
pears to vary between 0°0092 for velocities of about lft. per 
second, and 0°0056 for velocities of about 4ft. per second. 

The excess which is observed in comparing the coefficient of 
resistance suitable for the internal surface of a pipe, with that 
suitable for smooth surfaces in open water, represents the circum- 
stances that the central or maximum velocity of the contents of a 
pipe considerably exceeds their mean velocity; and that a cast iron 
surface—that commonly referred to in pipes—is probably inferior 
in smoothness to a painted surface, while the excess in the co- 
efficient appropriated to the higher velocity, represents the proba- 
bility that the imperfect fluidity of water is more felt when the 
velocity is small, 

The rationale, if I may use the term, by which the flow of water 
through a pipe is deduced from this coetficient of friction, and 
the internal area of the pipe, involves the assumption that one 
and the same multiple of the mean velocity, is equally applicable 
to all pipes of whatever diameter, as the effective velocity in 
virtue of which the coefficient is to be applied. 

This assumption will now determine the resistance which each 
length-unit of pipe of given diameter, will offer in virtue of the 
velocity of flow; and if the mean declivity, or hydraulic gradient 
be also given, the velocity must be such that this resistance shall 
exactly balance the force which the weight of the corresponding 
length-unit of internal water column, exerts along the pipe in 
virtue of the gradient. 

The usual formule are thus deduced, which give the mean 
velocity as proportioned to the square root of the diameter and 
the square root of the gradient, and the delivery per minute as 


proportioned to the power M of the diameter and the square root 


of the fall. 

This mode of viewing the question does not essentially differ 
from that of supposing the enclosed column of water, to glide bodily 
along the interior of the pipe, and the resistance to be delivered at 
a definite rubbing surface as with solid friction, depending, however, 
not on pressure of contact, but on velocity of gliding. And the 
supposition seems to lead to some irreconcileable consequences. 

The character of the motion involved in it, may be geometrically 
represented as follows :— Bas 7. 
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Let AB, Fig. 1, be a portion of pipe having a diameter = unity, 
and let the water within it be flowing in obedience to some given 
hydraulic gradient, and therefore with some definite mean and 
effective velocities, say V and V’. 

Let ac b be the line occupied at any moment by a series of dia- 
metrically placed particles; then the supposition which we are 
examining will be represented by assigning to these particles, after 
the lapse of a definite unit of time, some new position, a’ cb’, in 
which aa’ and b b’ will represent the effective velocity, and the 
ordinates of the curvilinear area a’ ¢’ U’ c' will represent the excess 
of the mean over the effective velocity, or (V—V’). 

Let us now compare with this, the state of things which on the 
same supposition will similarly ensue in a pipe of larger, say 
quadrupled diameter, under the same hydraulic gradient, and let 
this pipe be represented by C D. 

In this case, since by the formula the velocity is as the square 
root of the diameter, the effective and the mean velocities will 
alike be doubled ; and a series of displacements, throughout equal 
to those which take place during the unit of time in the small pipe, 
will take place during half that unit in the larger pipe. 

Forming a diagram on this basis, we shall have a’ « = a’ a’, and 
so on throughout. 

Now it appears to me difficult to believe that the particles along 
the line @’ B’ y’, which has a quadrupled length, and therefore pre- 
sumably a greater mobility, in the larger pipe, will not be bent 
forward in the middle through a wider space than the particles 
along a’ c’ b’ have been bent forward in the smaller pipe, which are 
all so much nearer to the restraining surface. Or to place the diffi- 
culty in a more definite shape, if we mentally picture to ourselves 
within the larger tube, the conditions of a central column of water 
having the same diameter as the smaller tube, as indicated by the 
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dotted lines, Ido not see why we ought not to expect that cen- 
tral column to glide forward as rapidly past the moving particles 
which immediately surround it, as the similarly placed particles in 
the smaller tube glide forward within the fixed surface of the tube; 
unless it be more difficult for particles of fluid to slide past one 
another, than for them to slide past a fixed surface. 

Viewing the matter in this light, I am led to the conclusion that 
there is no real justification for the idea of discontinuity in the 
velocity where the water meets the surface, and that the ‘‘ state 
of motion” must really consist of a graduated series of velocities 
increasing from the circumference to the centre, annulus sliding 
within annulus, and the resisting force being a function, not of 
some arbitrarily assumed effective absolute velocity, but of the 
relative velocities of contiguous particles. 

This crude suggestion may be framed into a more intelligible 
hypothesis, if embodied in a diagram which presents it under a 
somewhat different aspect. 
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Let A A’, B BY, Fig. 2, be two planes of infinite extension, guided 
so as to move edgewise parallel to one another, and moving with 
equal uniform velocities in opposite directions, the intervening 
space being filled with water. 

Then when the state of intervening motions and forces has be- 
come established, there are several consequences of the supposition 
which may at once be regarded as certain. 

In the first place, each plane will experience a definite resistance 
per square foot the same throughout alongits line of action, and the 
same for both; and these equal and opposing forces must be somehow 
transmitted from the one plane to the other, square foot by square 
foot, through the intervening water, maintaining in it a definite 
constant state of motion. 

In the next place, the particles in absolute contact with each 
plane, will be moving with the velocity of the plane. 

Further, the line of particles midway between the planes must 
be stationary, since it is symmetrically situated with reference to 
the two equal and opposite motions and forces. 

And lastly, any intervening particle on either side of the central 
line, must be movingJwith some graduated velocity, accordant with 
that of the plane to which it is nearest. 

Now if the planes be so free from roughness as to be incapable of 
imparting lateral impulse to the water, it seems clear that the 
growth of velocity on either side of the central line must be uni- 
form, as we recede from the centre. For if we imagine the inter- 
vening fluid as consisting of successive parallel layers of equal 
thickness, each layer must be so moving past the contiguous layer, 
as to transmit to it, square foot by square foot, that identical force 
which is experienced as resistance by the boundary planes. And 
it would seem that therefore layer a must be passing layer b as 
fast as layer } is passing layer a, and so on throughout. 

The ordinates of the triangular spaces shown on either side of 
the centre, will thus represent the respective velocities of the 
corresponding particles. 

If this view be sound, it follows that were we to establish a 
third plane B B, making the distance BC (say) = 4 A B, and 
were we to assign to this plane a comformable velocity double 
that of the plane C C’, and let the intervening space be filled with 
fluid, carrying on the same established growth of velocity as be- 
fore, in a continued series to the outer plane, we should, under 
these circumstances, transmit to that outer plane exactly the same 
force per square foot as that experienced on the original planes ; 
and the plane B B’ would meanwhile assume merely the condition 
of one of the intervening layers of fluid, becoming a mere neutral 
instrument in the transmission of force and motion. 

We should thus have, on the plane C C’, moving with an abso- 
lutely double velocity, only the same velocity relatively to the con- 
tiguous water, and only the same force per square foot, as on the 
plane A A, moving with the single velocity. 

Thus it would seemthat the so-called force of friction may be 
more properly regardedratheras “‘ resistance to deformation” than 
as ‘‘ friction,” in the usual sense of the term; and that its measure 
depends not on the absolute velocity of the moving solid surface 
which initiates the deformation, but on the rate at which the de- 
formation is transmitted from layer to layer. 

Thus though the doubled velocity of the plane C C subjects it 
to no enhanced resistance, since the rate of transmitted deforma- 
tion is in that case unchanged, yet if we had doubled the veloci- 
ties of the two original planes A A’ B B’, we should have en- 
hanced the rate of transmitted deformation, and in some degree, as 
yet unknown, we should have also enhanced the resistance. 

We thus have to regard the resistance as governed by what we 
may term the ‘‘ angle of deformation,” say (¢), which might be de- 
fined as the change of angular position which, ina given infinitesi- 
mal unit of time, the relative motions of two closely contiguous 
particles, impose on a line which at the commencement of the in- 
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considered, (y) was constant throughout the whole intervening space. 
But in the case where a plane is being intruded into a “= of 
stationary particles, (?) will be found to vary in terms of (h), the 
lateral distance between the particles concerned and the plane, as 
well as in terms of (s), the distance along thefplane. And at any 


distance along the plane (3t) will contain a measure of the vary- 


ing force which penetrates the surrounding fluid, so far as this has 
b ffected b: e motion, and will thus also contain a mea- 
sure of the accelerating force which actuates the intervening 
layer ; because it expresses how much ne a force is dragging 
the layer forward on one face, than is raggin it backward on the 
other. This state of things is represented in Fig. 4. 

From this mode of viewing the subject, it would follow that 
when a plane of considerable length is moving edgewise through 
undisturbed water, a square foot of surface at its head-end, must 
experience a greater resistance than one near its stern-end, be- 
cause the force exerted by the head-end has already imposed force 
and motion on the particles which flow past it, and the state of 
motion must have spread into the surrounding fluid, so that at the 


stern-end the values of (p) and of (; *) will both be less than at 


the head-end. 

Were the law of force in terms of (py) known, it would be possible 
to construct a differential equation which would show the rate of 
accumulation of the current along the side of the plane, and its 
penetration into the surrounding fluid. 

That some such correction of the usual views on the subject is 
required, appears to me to be inevitably involved in the fact that 
the growing current I refer to, visibly as well as necessarily exists. 

It seems a paradox to say that the stern-end can experience as 
much force per square foot as the head-end, when there exists a 
favourable current of considerable velocity and of considerable 
thickness alongside the former, which has no existence alongside 
the latter. It is equivalent to saying that were we to plunge a 
plane edgewise into this favouring current it would experience as 
much resistance as if we plunged it into the as yet undisturbed 
water outside the current. 

I may add that of all the conditions affecting the resistance of a 
ship, this alone seems to me to perplex the comparison between the 
resistance of a ship and of a model similar to the ship; but it 
must equally perp ex the comparison between the resistance of 
similar ships of different sizes ; and the law which governs the 
condition will be readily determinable by experiment. 
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of metals and metallic alloys, and in founding or casting the same.”~ 
10th August, 1869. 

2449. Jonn Lawson and Epwarp Gerrarp Fitton, Leeds, Yorkshire, 
“Improvements in spinning flax, hemp, jute, and tow, and in ma- 
chinery employed for these purposes.” —l6th August, 1869. 

2477. Wittram Campion, Nottingham, “Improvements in sewing ma- 
chines.”—19th Auguat, 1869. 

2528. WitutamM Rosert Lake, Southampton-buildings, London, ‘ Im- 
rovements in braiding or platting machines.”—A communication from 
ames Douglas Butler, Lancaster, Massachusetts, U.8.—25th August, 

1869. 
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ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expreasly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and | 
Water Mills, Gearing, Boilers, Fittings, d&c. 
S. Me.ior, Park-terrace, Victoria Park, “‘ Pumps.”—Dated 10th 
February, 1869. 
The inventor forms the barrel of the pump of a tube of any suitable | 
elastic or flexible material. Within a casing semicircular at the upper 
the inventor adapts a piece of elastic tubing which passes through 
oles formed thro’ the rim of the casing, one hole being formed 
through one side of the rim « little above the springing of the semicir- 
cular part thereof, and the other hole through the opposite side of the 
rim a little below the springing of the semicircular part thereof, so that 
when the tube is through the holes it follows the curvature of the 
inside of the curved part of the casing. Through the sides of the casing, 
and at the centre from which the semicircular part is described, the in- 
ventor forms holes and adapts a short horizontal shaft or axle working in 
suitable bearings, and on the shaft or axle he fixes a piece of metal 
two rollers mounted therein at opposite sides uf the shaft and in 
a line with the centre thereof.—Not proceeded with. 
422. J. A. F. Suter and T. C. Hinpe, Hereford, “‘ Heating boilers.”— 
Dated 10th February, 1869. 
This consists in producing a gaseous fluid by directing atmospheric air 
upon or through ignited coal or coke or other solid fuel in an oven or 
ber, the at pheric air being forced over or through the ignited 
fuel by means of a fan or other blowing machine or apparatus. There is 
thus produced a gaseous fuel consisting of carbonic oxide mixed with 
nitrogen. This gaseous fuel is conducted to the furnace or fire-place of 
the boiler and mixed with atmospheric air, and upon being ignited heats 
the boiler and generates steam in the said boiler. By the use of a blast of 
air obtained by a fan or other blowing machine or apparatus, complete 
control is obtained over the production of the gaseous fuel which cannot 
be obtained when the draught of a chimney or stack is employed to 
(meee the current of atmospheric air through or over the solid 
uel. 
443. A. V. Newron, Chancery-lane, “ Rotary engine.”—Dated 12th February, 
1869. 


The case or cylinder (the interior of which is oblong in the transverse 


411. 








| 420. J. 


direction) is fitted with a rotary piston block carrying at its periphe 
hinged leaves or pistons to receive the pressure of the impelling fluid. 
The piston is keyed fast to the central shaft, which has its bearing in the 
heads or covers of the case or cylinder. But these covers, besi jes serving 
to close the ends of the case, also provide (as will hereafter be fully ex- 
plained) steam supply passages und exhaust chambers for the engine. 


456. A. Morton, Glasgow, N.B., “ Ejector condenser.” —Dated Lith February, 
1869. 

This relates to previous letters patent, dated 18th July, 1867, No. 2106. 
It consists in causing a portion or the whole current of the injection water, 
after passing the steam nozzle, or the last of them when there is more than 
one, to circulate or return before passing into or through the throat of the 
lateral action inducing and discharge expanding tube back through a 
passage or passages, or other equivalent arrangement, into a water nozzle 
behind the steam jet or jets as the case may be (where the injection water 
enters), during the interval between each discharge of steam from the 
respective ends of the steam cylinder, cylinders, or engines, which re- 
turned water may either enter the injection water in a solid central jet 
or in an angular jet, through correspondingly shaped conoidal nozzles, so 
as to stop, or per stop, the entrance of the injection jet for the time 
being, while the return current is in action, or combine and mingle with 
it its outward motion through the condenser or apparatus, instead of the 
weter only passing right out through it as described and practised 
under the former invention. An extra water nozzle or nozzles may be 
employed in and for producing this return current in connection with the 
return passage or passages. 






Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

406. K. B. Epwarps, Claverton-strect, “Communicati 

10th February, 1869 

The inventor employs the agency of an explosive compound or other 
force whereby a ball or other body may be thrown or ejected from one 
carriage to another, as a means of communication between different por- 
tions of atrain. The shot or explosive apparatus is to be used in con- 
junction with a chain or cord communicating with each of the sever] 
compartments into which any carriage may be divided, for the purpose of 
enabling the occupants in any portion of the train te communicate with 
the guard or driver by pulling such chain or cord.—Not proceeded with. 
424. J. E. Brciups, Cardiff, and W. Coorer, Rotherhithe, * 

a trains.” —Dated 16th February, 1869. 

This consists of a friction or cam wheel, or other kind of wheel or wheels, 
either fixed upon the axle or held in contact with the carriage wheel or 
wheels, or rail, and acting upon a gong, whistle, ratchet and click, or 
other instrument or apparatus for producing sound, by which means each 
carriage, when in motion, is provided with a complete method of signalling 
between the passengers and the guards and engine drivers, without 
necessitating any special connection between the several carriages.—Not 


proceeded with. 


"—Dated 


ng in trains 








Communicating 


435. W. J. Hortox, Warr 
1869, 

This consists in an improved mode of holding the rail in the chair, and 
it consists in applying a cast iron wedge between the rail and the chair, 
in place of the usual wooden key or wedge. The inventor employs a 
wrought iron key, inserted from above, between the chair and the cast 
iron wedge, to hold the latter firmly against the rail. This cast iron 


way chair.” —Dated 12th February, 


| wedge is made of such a form that its lower edge sets against the flange 


of the rail which is in the chair, and by means of the wrought iron 
key the cast iron wedge is held in contact with the side, and also the 
flange of the rail in the chair. 
440. T. V. Trew, Stratford, “ Screw 
1869, 

This consists in constructing screw propellers in a form which is a com, 
bination of a curved face or propelling surface and a spiral leading edge. 
441. road, * Carriages.”—Dated 12th February, 


propellers."—Dated 12th February, 


G. H. Morcays, Edgware- 
1869. 

The inventor mounts an axle or shaft in suitable bearings carried by the 
quarter of the carriage, and applies at cach end thereof an arm which, by 
a link or connecting rod, is attached to a projection from the head pillar. 
A projection from each of these links or connecting rods is by another 
link or connecting rod attached to a projection carried by the cant rail or 
by the hinge thereof. To each of the levers the inventor connects one end 
ofa spring, the other end of which is connected to the standing pillar, or 
to other suitable part of the carriage body. 

478. H. Muiuwer, Leamington Priors, “‘ Hanging broughams.” 
16th February, 1869 

The inventor constructs a perch of steel, iron, or other suitable material, 
with which he connects the ordinary beds and springs of an under spring 
carriage, and suspends the body upon the under carriage so constructed, 
by means of framework of iron, steel, or other material, on the bed or 
beds carrying a cross spring, with which he connects the body by means 
of elbow springs, or he emplvys a cross spring of elliptic shape, and con- 
nects the body with the same by means of ironwork.—Not proceeded with. 


Dated 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

408. WiLtiaM Hitton, Bolton, *‘ Looms.”—Dated 10th February, 1869. 

This relates, First, to the picking sticks of what are commonly known 
as under pick looms, and consists in an arrangement of mechanism for 
returning the picking stick to its normal vertical position after each pick. 
The invention, Secondly, relates to the swells of the shuttle boxes, and 


| consists of an arrangement for controlling the action of the swells in such 


a way that the shuttle is relieved from the pressure thereof immediately 
before and during each pick, the swells coming into action again before 
the shuttle reaches the opposite box. 

409. J. Crorrs, Leeds, “‘ Combing wool.”—Dated 10th February, 1869. 

This invention is intended to facilitate the removal of the noil produced 
by the operation of combing. For this purpose, when the noil has lifted 
up the teeth of the combs by means of the noil lifters, the inventor causes 
a current of air, flowing from the mouth of a tube or other suitable channel, 
and supplied from a fan or otherwise, to act on the lifted noil and blow it 
direct, or by a suitable channel, into a can or receiver.—Not proceeded 
with. 

410. J. Stuart, Limehouse, ‘Separating vegetable from animal f 
Dated 10th February, 1869 

This relates to mixed fabrics, or fabrics composed partly of animal and 
partly of vegetable fibres, and has for its objects, First, the separation of 
animal fibres, such as, for example, wool, hair, or silk from the vegetable 
fibres, such as cotton, flux, jute, or other vegetable fibre ; and, Secondly, 
the effecting of this separation in such a manner that the animal fibre is 
obtained uninjured either in substance or quality, and in a great measure 
also in colour. 

CiayTon, Radcliffe, “Fixing paste for prints.” 
ruary, 1869. 

The inventor firs: boils tour pounds of kid glue in two and a-half gallons 
of water till dissolved, stirring it well all the time. When boiled down 
to about two gallons he adds thereto two gallons of turpentine and boils 
again. He then cools down to about 110 deg. Fah. and adds four 
gallons of blood albumen, at a strength of about three pounds per gallon, 
previously dissolved in either water, buttermilk, or blood, mixes well, 


bres.” — 


Dated 10th Feb- 


| and stirs for about four hours. To prepare for use he takes one gallon of 


the above preparation and mixes therewith an equal quantity of blood 
albumen solution, at a strength of about one and a-half pounds to the 
gallon, and to this mixture adds the aniline or other colour as re- 
quired. 

438. W. H. Haynurst, Blackburn, ‘* Looms.”—Dated 12th February, 1869. 

This relates to means and apparatus for stopping the loom when, from 
any cause, one or more threads of warp are broken. This is effected by 
means of two brackets fixed to the breast beam of the loom, one being 
near the weft fork and hammer, the other on the other side of the loom. 
The brackets are connected by means of a rod along which two or more 
warp forks are caused to pass to and fro across the piece by means of a 
cord attached to the warp forks, passing over pulleys on the brackets 
above mentioned and a weight which is attached to the cord. 

458. W. R. Lake, Chancery-lane, “ Looms.”—A communication.—Dated 15th 
February, 1869. 

The boxes are supported in suitable guides or ways and attached to a 
rod or other device which is connected to one arm of an elbow lever turn- 
ing in a stud in the frame, the other arm of the lever receiving motion 
frum a rod which is actuated by the faces of a graduated slide. e slide 
has a motion corresponding to that of the loom changes; or, in other 
words, if it is desired to change after one thread is laid then the slide 
moves for every throw of a shuttle, and when changing only. After two 
threads the slide need move only on the alternate throws, the faces of the 
slide being so arranged that each moves the lever a different degree, and 
so as to bring the corresponding box into place, that is, the first face 
brings up the second box, the second face the third box, and so on, the 
graduated slide turning so as to present the face wanted. This change of 

position is effected by a lever turning it more or less on its axis as the 
Scoer is lifted or moved by another lever resting on the chain, both levers 
being connected, and the chain or pattern chain being made with different 
si rolls or similar devices to give the different degrees of motion neces- 
sary. A gauge plate attached to the elbow lever supports the boxes 
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when raised by means of a drop lever resting on its surface and against 

its faces, which correspond to those of the slide, and the dropping or 

lowering of the boxes may be effected by raising this drop lever. 

461. T. Harrersvey, Leeds, “ Spindles and jlyers.”—Dated 1bth February, 
1869. 

This consists in an improved mode of fixing the flyer upon the spindle 
by means of a clutch or catch made to fit into a corresponding clutch or 
catch on the top of the spindle, instead of by means of a screw as at pre- 
sent used. The form of this clutch or catch is such that the flyer locks 
itself upon the top of the spindle by a slight turn either to the right or 
left hand, so that the same spindle and flyer can be used for right-hand 
as well as left-hand twist, and therefore this invention does away with 
the necessity of having spindles with two threads on the top, one a right- 
hand thread and the other a left-hand thread, and two flyers on each 
spindle with threads to correspond, as is frequently the case in silk spin- 
ning.—-Not proceeded with. 

480. T. Sacar aad T. Ricumonp, Buriley, ‘* Loons. 
1869. 

The warp on leaving the warp beam is taken as usual over the vibrator 
or other equivalent, then over and under a pair of base rods mounted on 
swivel links which are made to vibrate by a tappet on the tappet shaft 
or other suitable part of the loom, then under a rod or roller extending 
across the loom, and then through an improved heald or healds of the 
usual construction. The warp then passes through the reed and thence 
to the take-up roller as usual.—Not proeceded with. 
















”__Dated 17th February, 











Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
431. T. Briston, “ Reaping machines.” Dated 1th 
February, 1869. 
The rake makes its effective s r form, from the grain 
side of the same, toward the main frame. > grain is thus gavelled or 
bundled at the inner edge of the platform, and is held by the rake (which 


has an interval of rest for that purpose) against a wire, which is supplied 
reel, and held 1 







weep 








from an clevatec 
The wire is 






gavel. made to cor y encircle the 

of a binding arm, and a length is cut off and twisted so as to fin 
securely bind the grain into a sheaf, 

437. F. J. VINNE, Brussels, “ Working ploughs.” — Dated 12th 






This refe of May, 1867, 
No. 1 


No. 


the mach vel 


ious letters patent, dated the 28t 
ists in an endle i so attached to 
iu } Phis r : the motion of 
the machine forward or bac ird, and suitable articulated joints therein, 
is caused to be laid continuously under the wheels, so as to prevent them 
from being imbedded in the earth by the great weight of the machine, or 
from being impaired by stones or other matter. 
450. D. Hanton, Lunan, N B., “ Ploughs.”—Dated 13th F 
This consists in uniting together the beams, frames, o: bars to which the 










bruary, 1869. 





plough bodies are fastened 1 lel links, so that as in a parallel 
motion, when the beams ure directions parallel to cach other, 
they approach to or recede ay rete by so moving the 











beams, frames, or bars the distar 3 regulated.—Not 
proceeded with. 
452. S. W. Campat S lding, ** Drills Dated With February, 1869. 

The inventor substitutes for the cups on the dises flat surfaces, placed 


at such an angle as to lift the material upon them, and also to admit of 
being scraped by a scraper suspended over the axis of the disc. The angle 
of the lifters is si rizontal a shert time 
after they ris« The material, when 
it falls off the lelivering funnels, which lead 
it to the coulters as usual per for each lifting disc, and it 
is a blade which, over the axi , Opposes itself to the flat lifting 
surfaces as they nded from the top of the box 
containing the dises, a1 l it to bear with 
sufficient force against the f 
lifters on the two sides of tl 
overlap the ed 
efficiently on tl 
its falling too far 








1e | 


se flat lifters, 


thove 














come 





per acts upon the 
in it to wllow it to 
mce to operate 
us astop to prevent 


e dise, an 


°C 





dise on either sir 8 
lifters, and the edge of the dise acts 

Class 5.—BUILDING. 
Including Brick and Vile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Veutilating, de. 
J. Carrer, Birmii - r sels.” —Deted 10th Februa 
Underneath the ordinary basin, ovable bottom « 
inventor places a ; 














4 1, 1869, 
pan, the 


hich is 








brought into its x 
The axis of the 1 
nected by a chain « 








upper or ordinary iin that the 1 
upper or ordinary basin causes tl 
the lower basin, 


















448. J. Hotmes, Northampton, ** 8 hold "Dated 13th February, 1860, 

The inventor adopts « metal frame of a suitable size, with an aperture 
sufficiently lar, vo take the roller hereafter described made or provided 
thereon. The roller ‘ks upon a pin, but, instead of this pin working 
on a fixed centre ; * groove in the side bracket is made, and the 
roller is kept in its 1 n by means of a spring, one end of which 
is liixed to the bo nof the ier part of the frame, the other or tree 
end being shaped to fit, or nearly to fit, the rol id pr inst it 
453. W. Basrorp, Burst, “ Bricks and tiles."—Dated Wik Febru 

1860, 

The inventor propo in some « the purpose of improving the 
strength of the \ marl, and iving atint by mixing it with 
pulverised slate rock. Besides thi ikes the shale or bass or basses 








he t 
which are thrown away as waste from the coal pit, and, when necessary, 
ealcines them, and then mixes the cinder or calcined shale in proportions 
with the clay or marl. He al ilicate of iron te mix with the « 
or marl, and for that pur ‘ of blast and yr 
furnaces, and having reduced them to powder he mixes them in 

proportions with the clay or marl. He proposes also to mix with it 
pulverised anthracite or stone coal. When ironstone dust is used to : 











in giving a blue colour to bricks and tiles it often produces Dliste 

correct this the inventor proposes to add « compound composed chi 
silicate alunina as a substitute for this. He grinds up the old b 
saggers and pitchers, and, having mixed them th the ironstone 






introduces them in suitable 
B. J. B. Minus, So 
munication.—Dated th Bl 

This consists, st, in an ar 
peripheries of which contain as 


proportions into the ¢ 


huildi 















or moulds, with intervenir paces on each > wheels being 
so geared together that the moulds of one revolve in close juxtaposition 
with the periphery « : other, The moulds of each wheel contain 








he frame of the machine, 
» journal at its centre, 
cers, revolves; 


the moulds are 


plungers operated by a f 
and operating inside of the 
around which each respective 
Secondly, in an arrangement 
pletely and continuously char proper qualit 
quantity; Thirdly, in providing such apparatus ongue-scrapers and 
rollers for ensuring a smooth and dense finish to the bottom of the brick. 








com- 
and 











Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- | 


plements of War or for Coast Defence, Gun Carriages, de. 








442. W. E. Newton, Chancery-lanc, ‘* Explosives."—A communication. 
Dated 12th February, 1869. 
This consists in the combination of nitro-glycerine with any suitable 








nitrate and carbon, so as to form an explosive compound differing in 
character from ordina sunpowder. When a powdered nitrate, whether 
it be a nitrate of soda, baryta, or lead, is intimately mixed with 
subst: : containing carbon or hydrocarbon, such as rosin, 
" t combustible mixture is produced, which, unless 
confined under strong resistance, burns too slowly to form 
plosive mixture; but a slight addition of 
nitro-glycerine intimately m d therewit! 3 te 
over every separate grain, admits of effecting 2 instantaneous combus- 
tion of the whole, owing to the int e heat developed by the explosion 
in immediate contact with every grain of nitre, which it causes to melt. 
446. C. Gorpon, Gosiwell- ** Breech-loaders.”—Dated 13th Feby 1077 
1869, 

The bree_a-block is what may be termed a compound breech-block, and 
consists of two parts, the forw portion, which may be termed the 
breech-piece, being next the barrel when the breech-chamber is closed, 
and the rear . constituting the breech-block proper, filling up the 
remainder of the chamber. The breech-piece and breech-block are 
respectively hinged to a transverse pin, and upon the breech-block being 
elevated towards the barrel by means of a lateral projection at the hinder 
end thercof, may be caused to traverse backwards and forwards in the 
breech chamber. A loose striker is placed in the centre of the breech- 
piece, the same being of such a length that upon the cartridge being 
inserted and the breech-piece pushed up to the end of the barrel—-which 
is recessed for the admission of the cartridge head, as well understood— 
the rear end of the striker will project beyond the back face of the 
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sed or 


enc] 
what is usually called an 
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rd 














» form a thin coating | 





breech-piece into the end of the breech-block, which is open.—Not pro- 

ceeded with. 

462. C. W. LANCASTER, 
February, 1869. 

In order that cartridges for breech-loaders may throw as closely as wire 
cartridges tor muzzle-loaders, er nearly so, the inventor employs over the 
shot and under the ordinary terminal wad of the cartridge a hollow 
cylindrical wad, formed of a short piece or cylinder of paper or other 
material, closed at the end by the insertion of an ordinary cloth or other 
wadding. This short cylinder he forms to fit inside the cartridge case, 
and he inserts it after putting in the shot, so that it forms a cap or 
thimble over the front portion of the shot. This hollow wadding is then 
secured in its place by the ordinary terminal wad, over which the cart 
ridge case is turned. 


Yew Bond-street, ‘* Cartridges.” — Dated 15th 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

407. G. Gros, Bordeaux, France, ‘* Self-closing boxes.” ~ Dated 10th February, 

1869. 

These boxes are formed with two cases or shells of a rectangular shape, 
but rounded off at each end; the deeper one is the receptacle, and the 
flatter one the lid. The straight edges of both parts are formed so as to 
ent id slide in one another; they are tied to each other either by 
f a small steel or wire spring or by a thin strip of india-rubber, 
acting a spring and keeping them closed. The box can be opened 
very easily by sliding the lid with the thumb of the hand in which the 
box is held. On the pressure of the thumb being removed the lid 
instantly slides back and closes the box, this being effected by the action 
f ul spring lodged inside, but which might equally well be placed 
id instead of a single spring two might be used, one on each 
1at part of the top of the lid against which the thumb is to bear 
slightly in order to open the box is clearly indicated by the exergue, or 
the obligatory inscription of any patented article, the under side of the 
box being either pointed, cut in the casting, or in any way roughened to 
give a rubbing surface on which to ignite the matches. 

412. W. Lever, Union-strect, Borough, “ Hats.”—Dated 10th Fibruary, 
1869. 

This consists in manufacturing the body of a certain combination of 
materials not hitherto used for the purpose. For this object sheet, layer, 
or piece of thin caoutchouc or gutta-percha, or of waterproof material, 
whercof caoutchoue or gutta-percha is an essential or main constituent, 
is placed or interposed between two pieces, layers, or thicknesses of 
cotton or other textile, woven, or knitted fabric. The three thicknesses 
layers, or pieces are then all cemented or caused to adhere together firmly 
and substantially by the employment of shellac or other gummy, gum 
resinous, resinous ordinary, or adhesive substance, which also imparts 
considerable stiffness to the compound material. 
$14. C. T. BE. Lascenxes, Southwark, ‘* Machine-made casks.”—Dated 10th 

February, 1869. 

This relates to the manufacture of casks by the aid of machinery, the 
object being to facilitate the cutting of the staves of casks and to produce 
joints akin to those which are found only in hand-made casks. This is 
effected by the use of a machine wlich contains a pair of rotary cutters 
set in a vertical plane, so that they may be adjusted to suit different 
widths of stave and capable of varying the bevel of their cut as desired. 
Knewstus, St. Janes’-street, Westminster, ‘* Locks and Sastenings 
Duted 10th February, 1869. 
consists in making the nozzle and face-plate apart from the plate 
which is secured to the bag, and connecting this plate to the nozzle in 
such a manner that it is free to be turned or otherwise moved in order to 
release the hasp; or the nozzle may be connected to or form part of the 
pla which is secured to the bag, and the face-plate which operates the 
lock may be secured to the first-named plate in any suitable manner. By 
turning, moving on on¢ e, or otherwise operating this plate, the hasp is 
released.- -Not proceeded with. 

416. J. F. Benriey, Peterborough, “ Filters.”—Dated 10th February, 1869. 

This consists in the adaptation to filters of « closed reserve tank or 
vessel to contain the filtered water after it has passed through a layer or 
layers of filtering mate » that on the application of a pump, or a 
n, oratap by w it is intended to draw the v x from this 
reserve tank or inner cylinder, and on the removal of all or a portion of 
the water from the tank or cylinde 1 vacuum will be formed, in 
consequence of which the process « i ill continue with regu- 
larity, though the withdrawal of water from the reserve tank may be 
sudden, intermittent, and irregular. 

427 P. J. Surra, F. W. Sairn, H. J. Sarru, ard A, Pappensernce, Brisiol, 
* Pianofortes Dated th February, 1269. 

The inventors employ one or more inetal bars or studs, which pass 
underneath the soundboard, and at the ends are cranked or bent up so as 
tu rise above the surface of the soundboard, and > a direct bearing 
against a tactal bar, laid in the cat the 
the ba ite and bent side (or plate covering the same) at the o 
bars or struts, while they do not in any way interfere 

tion, direct strain between the wrest plank and 
id bent side, thereby ] nting any pulling over of these 
all leverage upon the t or bracings of the instrument, and 
strings of the same weight and tension to be used in upright 
have hitherto been used in grand pianos, 

A. Howetn, Nuneaton, “ Lamps.”--Dated With Febrvary, 1869. 
ing an Agand burner the following is the arrangement the in- 
iploy :—At the lower part of the lamp the reservoir 
for the hydrocarbon oil is formed (it m ve of globular or other convenient 
form), and the gas pipe, which has « table regulating cock upon it, 
passes up vertically through the reserv d ascends nearly to the top 
of the heated chamber, i y osed at the upper end, a 
scted with the top of the re A wick, which it is 
ake of cotton wool enclosed in wire gauze, surrounds the 
ws tube, and can be moved up and down on it by turning a 
ul on the exterior of the lamp, so as to regulate the amount of 
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428. G 
When u 











$ To cl 
















asccnding 
milled he 











wick within the heated chamber, and consequently the amount of vapour 
) d. The gas, passing up its pipe to the top of the heated chamber, 
there enters the chamber, and descending mixes with the hydrocarbon 


-hamber to 
amber, so 
mber will be 
y heated, 





vapour, and the compound passes out near the bottom of the 
ircl 


This burner enci : 
t of the 
> intens« 





the ring burner, where it is burnt. 
that when the burner is lighter the upper } 
irrounded by the flame, a ill thereby bee 
H. P. Hansen, Leith,  & "—Dated Wth Februas 
e fire chamber is lined with fire-brick, and the unburnt gases and 
iven off by the fuel during co ustion ascends through chambers 
fire chamber in a zug direction in passiz 
chimney. This is effected by dividing the 
separate chambers, which may be of any desired number, by 
divisions or dampers, openings being left in these alternately a 
sides of the stove, so that as the unburnt gases and smoke produc 
combustion ascend they enter each chamber at one side and escape into 
the chamber ab it the opposite side. l 
A. C. Exeri Taha 
Dated Uth 1 1869. 
The inventor causes suitable pic 


form of the 











raves /, 1869. 

















pipe or 









Not procecded with. 








wacle-row, “ Mouldings picture fre 


435. for 





ruary, 


es of wood, fashioned to the general 








moulding which it is desired to produce, to pass under a 
vessel containing composition, and as the wood passes under the vessel 
the composition is pressed out through an orifice in a thin sheet, whi * 


caused to adhere to the wood by means of size, which is applied to the 
wood just before the sheet of composition comes in contact with it. Then, 
as the wood is made to travel on in the machine, the composition is pressed 
down upon its surface by a roller with a smooth face, and corresponding 
in form with the moulding. In this way «a smooth or compuratively 
smooth surface is obtained, then the wood with the composition upon it 
is, ifnecessary, passed through a die, which completes the smoothing, 
cutting off and rubbing down any inequalities that may remain on the 
surface. To produce a pattern on the moulding it is now passed under a 
roller on which the pattern is cut, and in this way the pattern is impressed 
on the composition. Usually the pattern will not extend all over the width 
of the moulding, and then the parts which do not receive the pattern 
remain smooth as they were left by the roller and dic.—Not proceeded 
with. 
434, 
F : 
The inventor takes potatoes or other vegetable substances in a natura 
or cooked state, or other articles of similar nature, and mixes them with 
meat or other fleshy substances in a concentrated state. The natural 
potato or other vegetable when thus mixed with meat or ¢ fleshy 
substances, essence or extract therefrom, becomes impregnated and re- 




















H. Epwanns, Staple-inn, Holborn, “ Preserved food.”—Dated 








bruary, 















tains the flavour and the nutriment of the darticles. He then brings 
it into a granulated or finely-divided state, and driesit at a regulated tem- 
perature. When in this state it can be packed in tin or other cases, and 
if kept dry presents in any climate a valuable and portable article of 
diet. 

436. T. A. Cotuinson, Liverpool, “ Boots.”— Dated 12th February, 1869. 


The operator should first provide himself with an ordinary block for 
stretching and forming to the required shape the upper leather, to which 
is fitted on the edge or front from the fore part of the instep up to the 
top of the leg piece a movable ridge piece, of sufficient width and length 
to require sufficient extra upper leather to form the flap piece in which 
the button holes are to be worked.—WNot proceeded with. 

439. H. B. Bixxo, Cleveland-road, Islington, ‘* Colouring matter.”—-Dated 
12th February, 1869. 





The inventor takes indigo of the best quality, and after it has been 








finely ground and sifted he dissolves it in acid in the proportion of three 
sounds of acid to one pound of indigo, and allows the mixture to stand 
for three days. After this the inventor adds to every pound of the above 
indigo twenty pounds of water and five pounds of goat or cow hair, boil- 
ing the whole three hours, or until it becomes of a greenish hue ; this is 
then allowed to remain twenty-four hours standing. The hair is then 
taken out and washed in clear cold water until a beautiful blue colour 
appears. He then puts the hair into ten gallons of water and boils it, and 
whilst boiling adds potash in the proportion of ten pounds of potash to one 
Pp yund of indigo, thus rendering the indigo solution free from acid; the whole 
is then strained and evaporated to half its bulk, and allowed to remain 
thirty-six hours standing. 
457. W. H. Taytor, Baldionsville, U.S., 
Dated 13th February, 1869. 4 
The side of the improved buckle frame which forms the outer face is 
made separate from the Uody of the frame, and is hinged thereto at the 
end, the other end of the frame being provided with a travelling catch, 
whereby the hinged side of the frame is readily secured and rele 
The hinged side carries on its inner face a stud, which serves as the 
tongue of the buckle to hold the strap in the frame or loop. One ormore 
of these studs may be used as desired ; opposite to each stud is a cross 
bar or plate, in which is formed a hole to receive the tongue or stud when 
the buckle is closed.— Not jn ocecded with. 
463. S. Sway 
Dated 16th 
The inventor takes a piece of metal of the proper size and turns a 
rounded head thereon, below this head he turns a circumferential groove. 
He then forms a shank or stem of less diameter than the body of the 
stud, with a shoulder just below the groove, and this stem he makes 
tubular or hollow, and of sufficient length to reach through the leather, 
so that when the stud is inserted therein its end may be turned over on 
the inside, and riveted in the same manner as an ordinary metallic 
eyelet. The flange which is formed by thus ing down the inner end 
of the tubular nk or stem serves to hold the stud securely in place. 
Instead of being turned, the studs may be formed in dies or by any other 
suitable means, and they may be made with one or more circular grooves 





** Harness buckle and loop.”— 








** Buttoning boots."—A communication.— 































for the lace or cord, and may be either plain or ornamental as desired.- 
Not proceeded with. 
467. T. 


1869. 


SILLYEALD, Nottingham, “ Ladies’ nets."—Dated 16th February, 





ject of the invention is to give greater finish and neatness to the 
appearance of nets for ladies’ hair. The inventor forms the fabric in 
breadths corresponding with the width of the de nets, the respective 
ith being united during manufacture 1} i onnecting threads. 
sverse lines may also be applied to de n that direction. 












H. Taytor, Queen-street, “ Spring bedsteads.”—Dated 16th February» 
18690 
The object of this invention is to construct spring bedsteads, as distin- 







m spring mattresses, by fixing a number of springs between 
bars, as hereafter described. The side rails or angles 
with a series of holes; into these holes pins 
m the ends of stout bars which stretch 
bars have eyes, 


of the s 


guished f 
two sets of laths o 
of the bedstead are pierced 
are dropped, T ins depend fr 
across from one side rail or angle to the other. These 
their equivalents, fixed on them,to hold the lower coil 
the upper coils of the springs are connected in a 
under side of the upper set of laths « ws. These 
attached to studs fitted on an additional s bar or 
and above the side rails or angles first mentioned, 
ber of straps on the under side of the upper cross 
the long laths may be passed, their ends being se 
fixed parallel to and above the head and foot angles or rails. 
477. F. Watton, Staines,“ Artisicial leather.”—Dated 16th bruary, 1869. 
In making arti il leather the inventor cements together two or more 
thicknesses of calico or other fabric by means of oxidised oil cement, as 
vribed in a patent granted 4th August, 1859 (No. 1801), ind 
having so obtained the required thickness, he japans the surface, as is 


now practised in the manufacture of what is generally known us patent 
leather. 
























, th “ough which 
2d to other cross bars 

















Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &e. 





— Dated 


W. FL. Fiscr 
10th 


, * Photographic printing proc 





Februa 
or 

grains of 
l ad 












gelatine and gum arabic in the proportions of 
grains of gum arabic in one ounce 
ins of lamp sugar. After filter 


clissolves 
} 
















sto about five g 











dr. iturated solution of bichrome of potass or bi- 
u . The mixture is then ready to pour on the glass, 
tal, which is to form the posit icture. After drying, the 
ared is placed under the negati that the film side of the 
$i > shall be in contact with the gelatine filma.—Vot proceeded with. 
419. P ith, “ Manufacture of stearic ucid.”—A communication 
Da ¥, 1869, © 





} va 
» inventor has completed the decomposition of the fatty acids, 









ive a melting point of 48 deg. to 50 de lsius, and which 
are black or dark, he lets them rest from twelve to een hours. During 


substances are precipit 
en off along with it by a co 
this the fatty 


this time 


f the black 






ited into the sulpho- 

k situated at the 
to another 
one open 
pe into the u In 
» fatty acids boil partly by free steam and 
id during the boiling, and while continu- 
tic oxidising agent. 


t, Manufacture of stecl d&e.”—D 


a part o 





ids are removec 
n tubes for stear 
rial, the other closed. 





ve ( 
and allowing the ste to « 
this vessel the inventor make 
by the closed steam pipe 

1, he adds an ener, 









led 11th 





J, 1869. 

This relates to the conversion of cast iron int« or into wrought iron 
by the use of bisulphate of potash or bisulphate of soda, or of a mixture 
of the two, to act upon the metal in a molten state, and applied in such a 
t ‘oughout the mass of melted metal. For this purpose 
> placed at the bottoin of 

xd the convertin 

This con 
l its inter 





manner as toi 


. vessel lined with fire- 


the bisulphate m 
clay, which may; 
melted cast iron 


rid 
























bisulphate 





or ledges ra 






» be placed, or it may be pl wed in lay between thin plates of 
1, or in recesses in the bottom of the converting chamber,—Not 
420. J. Youna, L ield, N.B., ‘‘ Measuring pressure of ga Dated 11th 








February, 1869. 

To measure the pressure of gases and the force of aeriform or gaseous 
cu J-tube containing water in both lir The 
inve cistern or overflow on one or both arms of the tube, and 
use s of different densitics, by which means he increases the 









ts a I 
itor puts a 
two liqui 
sensitiveness « 
other in density; 
Brooman, Fleret- 
-— Dated 16th February, 1869. 
This consists in treating the waste of wool, silk, horn, hides, feathers, 
and other animal substances with a mixture of sulphur nd nitricacids, 
" products are furnished which will act upon phosphates and 
coprolites, and form nitrated superphosphates of great value for manure. 
Not proceeded with, 
















the instrument in proportion as the liquids approach each 
r with. 


y.—Not proceeded 


tree 


tting animal waste."—A communica 


















Class 9,—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

475. A. McNeite aid J. Stater, Pentonville, “ Carriage wheels.” 

16th February, 1869. 
This relates, First, to certain improved modes of constructing the 
felloes of wheels and securing the ends of the spokes thereto, Secondly, 
to improvements in the construction of the nav and axle-boxes of 
wheels, and relates more particularly to cast or wrought iron axle-boxes 
or naves.— Not proceeded with. 


-Dated 




















Class 10.—MISCELLANEODS. 
Including all patents not found under the preceding heads, 

380. T. Nicnos, Talke, Chester, “Signal bells.” —Dated 8th February, 1869. 

This consists in making signal bells for collieries and for other purposes 
with a tumbler catch acting on the striker or hammer, and in making the 
bell (or apparatus for giving forth sound) of metal in the shape of a fork 
or Q-shaped, that is to say, U inverted, or otherwise. 
395. J. Denwewr, Leeds, ‘Boot machines.” —Dated 9th February, 1869. P 

The inventor employs the usual kind of ring or stamp knife—that is, a 
knife with its edge formed to the required shape of the sole or heel to 
cut out, and so as to be pressed through the muterial; but in the con- 
struction of this knife he forms the interior thereof wider at its back than 
its edge, so that the soles or heels, as cut, will easily pass through the 
knife. This knife he fixes with its edge upwards by means of adjustable 
clamps upon a suitable bed or table, and above it he mounts in suitable 
framework a reciprocatory stem or slide bar, upon which he fixes a bloc 
or presser of wood or other suitable material to be pressed into contact 
with the edge of the knife, and then removed from it. The motion to the 
presser may be given from a rotary shaft by crank or eccentric and rod, 
or by cams, tappets, or other suitable means. 
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Sept. 10, 1869. 








Lincoln’s-inn-flelds, “ Heating and ventilating.”"—A 
Dated 9th February, 1869. 

The radiator and ventilator is so constructed that a thin stratum or 
column of steam is exposed on two sides to the external air intended to 
be heated, the combined area of the surface of these two sides being much 
greater than the exposed surface of the radiators now commonly in 
The steam has a direct passage through the radiat< as it does 
follow a tortuous course, its movement is r. hol 
quickly filled ; idens nem Sotes yoes @ ray 
rent of enbernal 


404. J. H 


J. H. Jomnson, 


communication. 
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use. 
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employed, it ¢ 
pounds of the other subst 
413. 8. MULiox 
February, 1869 
This invention consists in making, during 
bandage j ome nto n 
goods ] } , 
inste if ly 
giving y equa tof the c¢ ot 
Not proceeded 
418. G. Broapnurst and J. Kersnaw, M hest I clo 
Dated 10th F 1869. 
The inventors prepare a comp: caoutchoue and 
of antimony, communly called the red or mineralised 
i 1 spread layers of it on and between cloths in 
his compound to that which has hitherto been 1 I 
rdinary resisting a uli wl ] 





greas« 


rubber very 8 






















} d indi 1 
poses when in contact v taining even very minut 
of oil or grease; and e texture cloths tl ‘ 
B 1 i 5 Kl 1 
A co 
_ or submergible 
f table material 
8 listan urt 
1] 1 them, and ar 
ur 1 by t iles 
land velo I is ¢ ) 
by a rudder, w h is contr d L I 















n or other system 
CKMA { Ta treet, West 7 M 
I P 
f twi rs h 
I ely ri n 
iders aré ike I 
bor ne 
r suitable ‘ i we 
t r tl € of rendering t tn t 
lia-rubber attached at « and 
1 n. When this1 i i t be neces 
e « the cylinders. A the inders there isa 




















pistor \ t 
the toothed wheel m two th Ive tl sa 
com 1 i t bottom I fj r 
1 S n cyliz , Ww penil nt valy 
] up} id piy 

444. F.C. H , D ord, ** Ge I a ) 

his r es to previous letters April, 1864, No. 1087 
The inver in troduces into the furnace air | 
by t iste heated gaseous 1 but h I 
} by this rewith a port the 






















s of tl ewor 
“¢ 1 Dated 1 F 5 
ng to the foot of the performer a plate 
surface of the ceiling s ld « t« 
iterial, anc t top or reverse sid 
shect there s! ons for causi 1 contact with p 
ful ele tro ma ly the iron plates hed to 
I ivery f n ndicular} 
the « re nn is 
of fal I nve h le il 
Pp of th kind 1 t l 
1 mm « ivanism in connectic ith al being 
vi / h. 
449. W. E. Newton, Chancery-lane, “ Heat ’ » 4 - 












tio Dat I 
This consi the ex 
able construct which 
of a conical or 1er suital 





pipes throu 
or other oil lamps 
prevent the escay 
ion of the 
a spa Cc 


> centre 





combi 





to ¢ 
ns to: 


or water to be c L openi 

the escape of tl pueuinnapuinate of quale tion 
Chancery-lane, * Metal jo 
rary, 1869 


ting the edges 





ther parts of tin or 
produce a pe water, r 
t and pressure, ef ted 
capable of rr pressing each part of the 
without the application of the soldering iron or a 
amalgam beyond that which is contained upon the metallic plates 





selves. 
454. W. Haycock an 
February, 1869. 

This consists in a novel application of pieces of iron or steel (commonly 

called caulks or spikes) to the shoes of horses, such caulks or spikes being 

firmly secured thereto by means of screw, bolts, or wedges 

B. Hunt, Serle-streel, A communi Dated 13th 

ruary, 1869. 

This consists in a detachable saw-tooth fitted to a recess in the blade, 


1 W. Cart ** How oes.” —Dated 15th 





, Manchester, 





rivets, 


455. ** Saws.” cation. Feb- 











and retained therein by a spring catch, so that the tooth may be easily 
removed and replaced and retained in its place without tke aid of 
riveting appliances, which tend to distort the blade. The Second part of 
the invention consists of a planing attachment for circular and other | 
saws, the attuchment being either part of a detachable tooth, or being on 
a separate plate attached to the blade, the object of this part of the inven- 
tion being to render the usual rough surface of boards cut by saws smooth 
and even. 
459. E. J. Hitt and R. Davis, Craven-street, “ Signalling apparatus.”— | 
Dated 15th February, 1869. 
The inventors make use of the natural means of weight 


| 








as the acting 


| excellent microscope of great power and first class definition, quite 


| directions, upon reccipt of post-office order or stamps to the 


agent, and it is worked upon the principle of a balance scale, and con- 
sists of the signal glasses, which are attached to a movable frame, work 
ing in an almost semicircular manner on pivots, and rods attached to the 

glasses are passed through small holes to the outside of the lamp, the 








same rods being prevented from extending be yond the outer case of the 
small movable lids or caps, r similar contrivance the 
emoval of which lids or « i by the hand or f 
ange of signals 7) 
Lewis, Liverpool, gy copper."—A et 





¥, 1869. 







For the extraction of copper from its ores by this process it is 1 
e of protoxide or suboxide, or some 
3 iretted ores are therefore pulver 































in contact with air in a 
or terrace furnace, from v 
lected to be made use of in t 7 
di sulphuric acid or for the treat: l f ir 
hereinafter described. For the native « ¥ the | h 
lr ide, the carbonates and oxychlorides of co calcinat 
, but they 1 t be finely pulverised.—Not , l 
g casks.” —Dated 16th F rry, 1869 
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le of the required shape ijusta i 
fe cuts off the super 
Secondly, in 
he ends or heads of casks } v 
ling Dated 16th F 1S69 
inder of metal or other st 
equivalent piston rod. The 7 
i cured cylinder cover surrounding the pis 
veen the ver and piston or its equivalent he fits 
er of india-rubber or other elastic gum, hereafter called rubber, 
r cones of the sa iterial, separated by rigid plates if con 
cle can be ¢ l t or near the end of the cylinder 
i] rt en piston rod, eyes or other connecting 
wents are 1 to all t g to be connected into or to link 
I er} Any sudden strain or i rk given to the couplin ll, as 
regards its damaging ¢ ts, be neutralised in consequence of the yield 
ing of the rubber. Wh 1en fitte 1 in tiller chains in steering apparatus, and 
for « es 2 o and in other places where slackness of 
the « her p objectionable, the inventor combin ith 
the scribed « m and rubber tightening screws of an; 
ordinar r convenient construction 
466. TI. Pose tening.”—A coi ication.—Dated 1 
I 
One por fastening consists of a fixed plate, block 
or piece, in r notch, and on or over this plate is another 
but movabl to work by sliding action or otherwise, in 
man ncover the recess or notch according to the 
dir n in worked. The other member or p n of 
the f ing « 1, tongue, kn r projection, called the 
I It t aay ee tape and fit in the rece 
und is so arrat 1 tebe capable being pl i in 
e! the re facility when req tired Not le 
4 W. Smartt, B hill, ** Util y waste heat D Li I 
» 3 J 
rhe inve ri the ] under sitting-room, office, and other similar 
fires f | nd drying p panes, | 
0 he or oven which is 
str lay ded, supporte or 
Ww Phir itended to be heated, cook rmed 
or r r mstances in each case, either pl lin 
ve ls in the ovens or iply in the ovens. The ovens with ¢ ntents ure 
then 1 ed into the s} s under the fires when the said spaces do not 
r in too lar ntity of ashe Or the ovens may be under the 
fire re! ring the said things or articles. 
169. L. N. Lecras, W ** Preserving ¢ ul substances.” — Dated 
16th J 1869 
TI Y hambers or reservoirs of iron or other 
sui 1 1 i ny convenient form, placed one i 
m rhe « ec made of wood, and is supporte m 
it fr It is to be filled with any a " 
h ich as powdered charcoal, or carbonised sawdust 
r¢ partmen to be filled or part 
r bst or substances, whilst 
or « itain the me Ag ene 
su é I s butcher's meat, g * r t ’ 
th r nt may be employe "1 ‘tor the preserv ation of raw 
hid t ‘ ng the » pendently owest and fres 
71. G.W.R. I rr, a q ension and comp? m ¢ - 
] i l ). 
I ether metallic or not, preferred to be operated 
is us one, such as a band, plate, ribbon, 
a wn or thrust through draw lates 
ny re r sal fovea The apparatus « ts of 
1 Y ible of travelling to and r 
t, an pressing tools in frames capable of 
u r rwards either in the direction of tl f 
hold or erally thereto, l 1 
f 8, OF f them, being furnishec i Is 
or] ng the material to be consecutively i 
s, cutters, drills, or polishers i l 
i i ipplied by the usual means of communidati: 
r n cranks, or eccentrics, 
H B uce A coi enicatic Dated lt 
1S60 
ts First pplyin rangement of mechanism or ay 
iss furnace, wh y it is fed in a more continuous, 
econ im rer than by manuallabour. This mechanism 
: vllow trunk or chamber of a square or r¢ 
t ir inner sides planed) fixed in a 
] furnace, and having one end 
ri 1 it. The upper sid 
ti < is fitted with a hop ive the begass, having a hol 
b i e insideof the trunk throug 201 
ing | in the top of the 
J. W y B ha Spades, shovels, &e Dat 16¢/ 
I 1 
his relates to those parts of spades, shovels, forks, and other simi 
arti ‘ he s r by which the tree or cylindri al part 
of is « blade, plate, or fork of the les. 
I 1 rdina con sniel to tha'thene's or 
t ed parallel or nearly parallel to the blade, p ,or | 
f hen lindrical part of the handk is placed and fast red | 
] l t » of the straps or langets issitu lat 
fron and the r strap « nget at the back of the tree or 
‘ ical part of t handl is arrangement of the straps ot 
] i lial l it their junction with the blade, plate 
f n ¢ i of the eat strain which takes place at th 
parts, and the f the invention is to remedy this defect. 





Ir is stated in the Indian papers that Mr. Fredk. Evans, C.E., 
of the Great Indian Peninsula Railway, committed suicide at 
Shotapore. 

MARKETS AT NAPLES.—(From our Correspondent.) —The house 
of Rigolet, of Paris, ha iS 5 obtained a contract for the construction 
of great markets at Naples after the Parisian system. A large 
quantity of iron will be used in the new market buildings ; the 
weight of the cast-iron columns alone will be 2500 tons. 


Great INDIAN PENINSULA RalLway.—(From our 
dent.)—Until lately it was thought impossible that the north- 
eastern line of this system would be finished so as to admit of 
traftic passing over it until the close of 1870. Considerable pro- 
gress has, however, been made with the works during the past 
season, and it is now expected that the first through train will be 
run to Jubbulpore in the course of May, 1870. The East Indian 
Company having already completed its branch to Jubbulpore, 
there is thus every probability of direct railway communication 
being established between Calcutta and Bombay in the course of 
next summer, 

THE NEw Vape Mecvm (invented and manufactured by Chas, 


H. Vincent, optician, of 32, Windsor-street, Liverpool) consists 
of a telescope well aiapted for tourists, &c., to which is added an 





Correspon- 


equal to others sold at ten times the ae Wonderful as it may 
seem, the price of this ingenious combination is only 3s. 6d., and 


Mr. Vincent sends it (carriage free) anywhere, with printed 
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FINISHED IRON: wcrease in orders—RAILS: Another firm be- 
ginning: Good quality turned out—SHEETS: Galvanising Ww 
request : ¢ tic the PLATES—THIN SHEETS 
5 iY A 3} CHAINS—I AND 
RA AY rED & A l i 
PROSPEC oO! ‘ WITH THAT ¢ sTrHY: ZL ud vice 
MILL AND ES AND VAD PF WA 
Ui t action f fxE tat AN Posi 
TION OF A MEMBER OF J ERN A \ ‘ Wa 
TICUS ON ih > ‘ j \ i IN VYCEDED 
Price I Coa Quiet 
MEN MOVID i HOURS | ( 5 EAL 
ENEMY: S i ( L BE KEN 
THE SHROPSHIRE p Svar! : i to 
settle the poiut—UNDER FU s ! 
7) l ( t 
HARDWA Si 7 / 
Rise IN TIN: Pi i l | i— N 
PLATE TRAD it t d ’ 

| about: Thel jucstio 

THERE is not generally an increa n the we ‘ tl 

mills and forges in | fordshi 1 Ea Wo tershir 

this week as compa st 

A difficulty conti be exper lt orders for any 
kind of iron but rails. The freeness with wl 3 may be sold 
has induced a firm occupying the first standing in t trade her 
| to commence to roll this description of iron. If the exper nt 
should be regarded as at all encouraging, the workers this it 
stance will not hesitate to adopt all tl roved met to 
facilitate their operations. The quality in this instat i st 
class, and the prices proportionat 
| For home consu I trade is being d i s. For 
galvanising purposes a few decent orders are in the market. The 
iron is required to be good and uniform in res t of w and 
size. On account of the care requ get g out of the 
sheets of this class it has not been skers her bout 
to require 10s. a ton upon the list price for ts, ¥ I ve not 
been ordered for galvanising uses. Lately, however, g to the 

heavy competition makers have dropped this ** ext they 
| have been pressed ; but it has bee " t l if that took 
| place then that the list price for W t he 
| fi ‘ { i to 
| my know t sed 
to pull « : t i 
proprict hi t 1 to 
the Associat this inst ein rs 
to accept half the « nt ! \ an 
this they are not inclined to go. It i ! y to add 
that the specification is not likely to reach th ; 

Plat are still in but tame re tin l of best qualitic 
The poorer kinds are less difficult tos rh latter ar ed 
most for tank making and for ot r rivet work 

Sheets of the thin gauges remai i l re mak 
are disposed to accept low prices 

Good smithy bars meet with i nt of i ry at few 
noted works, but common bars a1 licited by buyers either 
in the home or foreign market 

Angles are affording more than an ume unt of employ- 
ment where they are rolled for civil engineering work generally. 

Rounds are in tolerable favour just now, both of the good | of 
the inferior kind. The best go to the chain makers, and the | 
valuable are used in the making of f f tural p 
poses, and tt Tul ulw I { inds 
selling now in 1 nat a the t 
few years been usual, This is ducto t t ronma . 
in Wales who usually compete in that article wi makers of 
this district at our own doors here are so full of rail orders that it 
answers their purpose better to turn their attention to railw 
work and to the making of bars for chain 

The very gratifying character of the Board of Trade returns 
which were given in this letter last wee y an el irag- 
ing tone to the trade, and is leading to the conviction that even 
an improving foreign trade may b ti ted ‘ ni 
cations to h i trou » United i hh t y not pro 
ductive of many ordei still hold out pations of 
inquiries. The rapidity wit! h Sou rn State 
covering from the severe shock br ! t by the war i 
upon, and the statements are fully « t only 
published reports, but likew by u who have st 1 n 
home. The last letter sp of the expected early arrival in New 
York of Southern buyers. Already requests are being made by 
Southerners which is r¢ ded as satisfact When t total of 
the season transactions 1s known, a fal nt of is €X- 
pected to have been imparted to severa f the depart nts of 
tri in this district, as well as to th V h is ned to t 
manufacture of iron. At present ho I 
in large quantities, together witl f 
making up the great increase in t t in 
this year as compared with last, hoo; | 
Then the South rners have used thes ‘ bal x for ship 
ment much of the sp i ot ytton I t har 
vest has yielded, an 1as D ti ton consid ly 
over twice the money at which it used to l, yet wit it its pro 
quel ving resulted in much, if any additional cost. Therefor 

thern cultivators are pected to s y dl 

oh icnts to this country in ‘ u t sy un 

produc rs will be unable to furnish1 pr of 
the total quantity that will be required. 

The mill and forge operatives cont t incited to ir 
an advance of wages. As I before i t chief tion 
originates with Unionists, who have all ng been known to enter- 
tain a close sympathy with the leaders of the men in the North cf 
England, and the chief officer hi f has been her actively en- 
couraging the movement. That being so, it will not be a « of 
surprise that the following has been p l nidi ig th 
views entertained by th« masters here on t tion whi that 
officer is taking to compel them to conced advance of Is. per 
ton for pu 1ddling and 10 per cent. for mill x ! for which 
it has been res a thas the asters shall be 1 orialised. ** We 
understand (writes the W« ti ( of We y's 
date) that Mr. Kane, the pre sident of the Nortl Ire cers’ 

nion, and one of the secretaries of the North of England Board 
of Arbitration, has been attending a mecting of the 1 has 
been instigating them to re-or tl in t ‘ ict. 
The ironmasters here very nati ; nh one of tlicers 
of the Arbitration Board in the North ought to appreciate his 
position more clearly than to allow his name to be mixed up with 
wages movements in other districts If conciliation and arbitra 
tion mean anything it must surely be quite contrary to th vowed 





influence of such a board as they have established in the North, to 
allow one of the secretaries to spend his time in causing di uffe C- 
tion among the working men of ag er iron manufacturing dis- 
trict having no connection with the North of England. Of course 
the men here have ° perfect right .\ meet and discuss the wages 


question, and to take what action they may think desirable on the 
subject ; but it seems natural that the employers should object to 
this interference of an official connected with the Northern trades. 
It is not asserted that Mr. Kane has attended in an official capa- 
city as Secretary of the Board of Arbitration ; but it is much to be 
regretted that his position and that that of the Northern Board of 
Arbitration should be in any degree compromised by his pro 

ings as president of the Union. 

At the last meeting of the delegates who are counselling the men 


eed- 





amount of 3s. 10d.—Abvr. 


here to take these steps it was placed upon formal record “that the xy 
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expressed their knowledge that there was a plenitude of work and 
ascarcity of hands, and therefore there was every probability of 
their demands being acceded to, and their claims allowed. There 
is, however, no such probability. A rise cannot be given unless 
an advance in prices is obtained. That advance is impossible 
whilst the demand remains as now. I have already shown how 
miserably low prices are, and that the tendency is not upwards. 
How, therefore, a rise of wages can be accorded it is very difficult 
to see. 

The pig iron trade keeps steady in respect of the demand, but 
prices are unimproved. Transactions are being checked by the 
attitude which the men are assuming. 

Coal is quiet. Here, too, there is a great display of unionist 
effort, with a view to strengthen the hands of the South York- 
shire miners. The chief inducement held out is the urging of 
the men here to first get a reduction in the hours of labour, and 
then look after an increase in wages. A memorial has been 
determined upon, asking the masters to concede the first, and the 
second has been left over for a month. As in the case of the iron- 
workers, the movement at present is partial in its extent, and is 
sure not to be of wide operation. Most union strength exists 
about Dudley. 

Read in the light of Mr. Potter’s paper at the Trades’ Congress 
in Birmingham, a little episode at a meeting of the colliers in 
North Staffordshire, on Saturday night, is not a little elucidatory 
of a greater evil than long hours and small pay, against which the 
colliers desire to protest. Difficulty was experienced in getting up 
« meeting, notwithstanding that the open air was chosen as the 
arena ; and after some time had been spent in waiting the arrival 
of the colliers who would not come, it was inquired if an adjourn- 
ment to two hours later would not be desirable? The humiliating 
response, however, was ‘‘ No, they'll be drunk then!” As it is 
the testimony of inspectors of factories and Government com- 
missioners that the parents are the great impediment in the way 
of the education of children, the cupidity of the former, arising 
chiefly out of their drinking habits, compelling the children to go 
to work when they ought to be at school, so all of us who know 
anything of the habits of the collier have been long ago fully per- 
suaded that it is against himself, and not against his master, that 
he needs most protection. 

The difference of opinion which exists on the part of geologists 
and mining engineers of this part of the kingdom as to the con- 
nection between the Shropshire and South Staffordshire coal-fields, 
and the probability or otherwise of finding coal in the district 
between those two points, is likely to lead to trial sinkings being 
made, with a view to ascertain what really exists beneath the soil 
in the agricultural district described. At a meeting in Wolver- 
hampton on Wednesday last of the South Midland Institute of 
Mining, Civil, and Mechanical Engineers, it was resolved—‘‘ That 
this association make a personal inspection of the boundary of the 
Staffordshire and Shropshire coal-fields, on the 20th of September, 
for the purpose of the Institute; after their inspection recommend- 
ing a site for proving the existence of coal measures.” Mr. 
Bowkley said that after that inspection had been made he should 
be prepared to propose a plan as to the ways and means for 
‘ proving.” 

Much is being said here of the benefits likely to accrue to the 
mining interests hereabouts from the lectures on the chemistry of the 
mine, upon which the South Staffordshire and East Worcestershire 
Institute of Mining Engineers have determined upon, and to the 
first of which reference was made here last week. The informa- 
tion which certain colliery overseers got upon the question of the 
spontaneous combustion of fine slack in the workings is believed 
to be worth the money to be paid to Dr. Hill for the whole series. 
Wide tracts of colliery property are being consumed at the pre- 
sent hour in South Staffordshire by underground fire, which, in all 
probability, originated in this way. And the loss will not be con- 
fined to the property within the immediate reach of the literally 
**devouring element.” The property towards which it is extend- 
ing, both upon and also underneath the surface, has been seriously 
deteriorated thereby, and the total loss might be accurately 
estimated by hundreds of thousands of pounds. It is true that 
by reason of the working out of the minerals fire has not the means 
of living which could have been once afforded it here ; at the same 
time, what fuel is left is proportionately valuable. It may there- 
fore be inferred that the information on this paper does not come 
altogether toolate. Henceforth it is fair to infer that less danger 
will arise from the firing of slack in the South Staffordshire col- 
lieries than ever before’ Without abating the practice which every 
careful mine manager enjoins, of sending up the slack as soon as it 
is made, men, if they have to keep it below ground, will, it may 
be hoped, take care to have it in compact heaps, and within reach 
of a good air current. 

Of the two, perhaps, there is slightly more being done in the 
hardware trades of this district than was the case last week. 
Above there are intimated the trades in which there is most 
activity, so that we need add nothing further than that the 
season goods are in better request at the galvanising establish- 
ments and at the japan factories, and that there is hardly so 
much doing in heavy machinery work and in lighter implements. 

The price of tin was on Monday last raised £3 per ton. The 
following are therefore the present prices :—Refined blocks and 
ingots, £134 ; common blocks and ingots, £126; bars, £127 ; fine 
grain bars, £143; fine grain blocks, £145; grain blocks, £143 ; 
grain granulated, £147. This makes an increase upon the prices 
at this date last year of, on straits, £44, banca the same, and 
common English blocks £30. Nor is it likely that the price will 
go down, even after the ensuing great annual sale of copper, for 
the quantity to be offered is much under that anticipated. 

This rise in tin has made plates worth much more money. They 
were firmer before the rise in blocks was announced. The improve- 
ment was due to a decrease in the quantity placed upon the market. 
So satisfactory has that decrease been that as compared with, say, 
six weeks ago, the shipments from Liverpool are a reduction of 60 
per cent. The alteration is hardly at all due to the operations of 
firms in this district, for here makers have declined to take orders 
wherever they could avoid them, the market rates being con- 
siderably under paying prices for all but a few of the very best 
kinds, The diminution in export is therefore to be explained by a 
lessened make in South Wales chiefly.: 

In South Staffordshire and East Worcestershire extremely little 
is still being done in the tin-plate mills. Large orders have been 
refused within the past few days. In one case a specification 
which would have embraced as many as 4000 boxes was declined. 
The price did not leave a margin for profit. The makers have it in 
their own power to secure paying prices. The United States 
buyers, who are the chief consumers, decline to give what in the 
face of the high price of tin, they ought to pay, because they do 
not believe in the compactness of the makers as a body. I have 
it upon the authority of one of the leading Liverpool shippers of 
this article that, but for the views upon disunion here, feu 
in New York would be ready at once to give an advance upon 
present prices of as much as a dollar a box. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron TRADE: Zhe favourable change in the weather allowing 
operations to be carried on more regularly : Scarcity of water at 
some of the leading establishments: Considerable activity at the 
local ports in shipping rails to the Baltic ports ; Several fresh con- 
tracts for rails in the market : Inquiries from India steadily in- 
creasing : Steady flow of orders for the miscellaneous kinds—THeE 
PIG IRON TRADE: More activity erinced—THE STEAM AND HOUSE 
COAL TRADES—PROPOSED TESTIMONIAL TO MR. TOMLINSON, OF 
THE TAFF VALE RatLwAY—RECOVERY OF THE LAST THREE 
BODIES AT FERNDALE. 

SINCE my last report was written a favourable change has taken 

place in the temperature, which hag enabled the hands engaged at 





the iron making establishments to return to their work with some- 
thing like regularity. A large quantity of rain has also fallen, but 
there are still complaints being made at some of the works as to a 
shortness of water. Considerable activity prevails at the rail mills, 
makers being much pressed for deliveries, owing to the anxiety of 
buyers to get as large a quantity shipped as possible before the 
close of the Baltic navigation season, the period having now 
arrived when sailing vessels will no longer be despatched with rails 
for the Muscovite empire, but arrangements have been made for 
shipping large quantities by steamers to the Baltic ports. There 
are several fresh contracts for considerable quantities of railway 
iron in the market; but owing to makers having their powers 
of production taxed to the uttermost, they decline to accept new 
engagements, except for next year’s delivery and at advanced 

rices. For a considerable time past a large amount of business 

as been transacted with the United States, and at present there 
is a fair prospect of such continuing to be the case for some time 
to come, the hands engaged at the principal establishments being 
now actively employed on orders which must be completed within 
the next six weeks. Inquiries from India are increasing, and hopes 
are entertained that they will continue to do so until transactions 
with that part of the British empire arrive at the same satisfactory 
position as formerly. There is a steady flow of orders for the 
miscellaneous kinds, and the tone of the market is more cheerful 
than it has been for some time past. There is a little more activity 
evinced in the pig iron trade, and an opinion is being expressed by 
several makers that higher prices will shortly be obtained. 

The demand for tin-plates has somewhat improved, and prices 
are firmer than they were a fortnight ago. 

Steam coal proprietors report that the improvement which 
recently set in in the steam coal trade has not in any way been 
checked during the past week, and the large amount of tonnage 
now at the local ports gives hope of a still further improvement 
being shortly experienced. From several of the Mediterranean 
ports inquiries are more numerous than they have been for some 
time past, and there is a steady increase in clearances, with a 
fair prospect of still larger transactions shortly taking place. There 
is an average amount of business being transacted with French 
buyers, and there is a slight increase in the quantity sent to the 
mail packet stations and some of the continental markets. The 
house coal trade is not characterised with any degree of briskness, 
but the season is now close at hand when an improvement in the 
demand may be expected. 

Mr. Tomlinson, the superintending engineer in the locomotive 
department of the Taff Vale Railway Company, is about to resign 
his engagement under the company, and the employés have sub- 
scribed upwards of £100 for the purpose of presenting him with a 
suitable testimonial in recognition of the respect in which he has 
been held during the many years he has occupied the position of 
superintending engineer under the company. 

The directors of the Monmouthshire Railway and Canal Com- 
pany recommend, in their report to be presented at the meeting of 
shareholders on Wednesday next, that a dividend at the rate of £4 
per cent. per annum be declared and made payable on the 5th 
October. 

On Saturday evening last the employés at the St. Helen’s Foun- 
dry, Swansea, sat down to an admirable supper, which had been 
provided at the expense of Mr. James Bolton, of Bristol, to com- 
memorate his admission into partnership with Mr. W. Williams, 
who has hitherto carried on the works. 

The Carmarthen and Cardigan Railway is proposed to be extended 
from Llandyssel to Newcastle Eemlyn, a distance of about eight 
miles. A survey is now being made, and the line, if constructed, 
= be a valuable addition to the railway communication of the 
district. 

The last three bodies of the unfortunate men who were killed by 
the explosion of firedampin the Ferndale Colliery have been brought 
to the surface, the bodies being far less decomposed than might be 
imagined from the length of time they had been in the water. 
Immediately on the recovery of the last body the colliers turned 
out, owing to some ill-feeling they entertain against the manager, 
Mr. Bedlington, who has been president of the South Wales 
Institute of Engineers, and is acknowledged to be one of the ablest 
colliery managers in South Wales. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent). 


LIVERPOOL: Omnibus tramways — NortH British RaAILway: 
Proposed great bridge over the Tay—NortTH-EASTERN TOPICS: 
The smoke question at Newcastle : Middlesborough Dock: 
Colliery matters: Gas at Sunderland: North of England 
Institute of Mining Engineers—THE CLEVELAND IRON TRADE 
—CoKE IN SouTH YORKSHIRE—STATE OF TRADE: Sheffield: 
South Yorkshire—TuHr IRWELL—BRADFORD NEW TOWN HALL. 


In a few months the first of the Liverpool Tramway Company’s 
omnibus lines is expected to be in full operation. The route 
selected for the trial of the system commences at Castle-street and 
terminates in Aigburth Vale, close to one of the main entrances to 
Sefton Park. The line is already laid along nearly the whole 
length of Park-road, Great George-street, and Berry-street ; it is 
of such a peculiar construction as to be scarcely discernible. The 
carriages, or cars, as they are more generally termed, are being 
built in New York, and are expected to arrive in Liverpool in the 
course of afew weeks. Should the trial route be found not to 
interfere unduly with the ordinary street traffic the company will 
at once enter upon the construction of other lines in different 
parts of Liverpool. 

On Monday a deputation from the North British Railway board 
met the local authorities of Dundee on the subject of a proposed 
bridge over the Tay. Mr. Bouch, C.E., accompanied the railway 
directors. It was stated that the railway board contemplates 
going on with the bridge, which, it is estimated, can be carried out 
for £350,000. Mr. Bouch expressed his opinion that there would 
be few engineering difficulties to contend with, as the bed of the 
river was wholly rock 

With regard to North-Eastern topics, we may note that a com- 
mittee appointed at a public meeting held at Newcastle, on the 
subject of the smoke nuisance in that town, has already held 
one or two sittings; a sub-committee has been appointed to in- 
quire into all the plans proposed or in operation for the prevention 
of smoke and noxious vapours. The contractors for the enlarge- 
ment of Middlesborough. Dock have actually begun the works. 
Shaft sinking has been commenced at Earl Vane’s new colliery at 
Silksworth. There are to be two shafts, one 14ft., and the other 
164ft. in diameter ; o- will be sunk to the Hutton seam, a depth 
of 600 yards. Since 1851 the Tyne Commissioners have expended 
in river improvements upwards of £2,000,000. The directors of 
the Sunderland Gas Company propose to reduce the price of the 
company’s gas from 4s. to 3s. 9d. per 1000 cubic feet ; the reduction 
is to take effect as from January Ist, 1870. A general meeting of 
the North of England Institute of Mining Engineers was held on 
Saturday afternoon at Newcastle. Discussions took place on two 

pers which had been read at previous meetings—one by Mr. A. 
% Steavenson on the Lemielle ventilator, and the other by Mr. 
W. Walter on steam boilers. Mr. 8. MacCarthy exhibited a 
model and gave explanations of Lloyd’s patent ventilating fan, 
brought out by the Lilleshall Colliery Company, Shropshire. The 
president announced that at the next meeting Mr. 8. P. Bidder 
would exhibit a machine for bringing down c and a new 
safety lamp. i 

With regard to the Cleveland iron trade, it may be noted that 
Mr. T. Vaughan has blown in two of his new furnaces at Eston, 
and that Messrs. Jones, Dunning, aud Company have lighted one 
of the furnaces which they have ne During the last 





few days the stock in the warrant stores at Middleborough has 
been further reduced ; makers’ stocks arealso low, notwithstanding 





the increased and increasing production. Shipments are active to 
various continental parts. ere is still an active inquiry for rails, 
and the bar and plate trade is better. The mechanical engineers 
are pretty well off for work ; the marine and bridge departments 
afford plenty of employment. The number of furnaces blowing 
in the Cleveland district is ninety-three; the number out, but 
available, is twelve; and the number not likely to be again blown 
in in their present form is fifteen ; giving total of 120. Messrs. 
Swan, Coates, and Company are building two new furnaces. 
Messrs. Lloyd and Company are building two new furnaces. 
Messrs. Stevenson, Jacques, and Company are building one new 
furnace. Messrs. Samuelson and Company are building two new 
furnaces. Messrs. Bell Brothers are re-building onefurnace. The 
Norton Iron Company has one furnace smelting titaniferous ore. 
The Stockton Furnace Company is re-building two furnaces. 
Messrs. Jones, Dunning, and Company are raising three fur- 
naces. The Middleton Iron Company is building one new furnace. 

Coke continues in active request in South Yorkshire, a large 
quantity going to Frodingham and the works in that locality, and 
also to the south. 

A slight improvement has been noticed at Sheffield in the 
demand for iron, but prices still continue to rule low. There is 
also more doing in armour plates, railway matériel, and in the 
heavy branches generally, while in steel there are more orders for 
export. The demand for files is of a limited character. 

There is scarcely so much activity as hitherto at some of the 
South Yorkshire ironworks; still there are sufficient orders on 
hand to keep the men fully employed. The Bessemer steel works 
are also doing a moderately good business. The demand for house 
coal for London has somewhat improved in South Yorkshire. 
Rather more has also been doing in steam qualities to Grimsby, 
shipments being actively pushed forward in anticipation of the 
closing of the Baltic. The tonnage of engine fuel going into Lanca- 
shire is of about an average character. 

Out of 400 and odd architects who applied for instructions in a 
competition for prizes in connection with designs for Bradford 
New Town Hall, thirty-one have actually entered the lists, two of 
them sending in two distinct sets of plans. Several of the designs 
are of an ambitious character, pointing 10 considerably more than 
the cost (£40,000) fixed by the town council for the whole pile. 





PRICES CURRENT OF METALS AND OILS 













































1869. 1868. 

Correr—British—cakeandtile) £s.d £84) £6d.£8. 4. 
Per tON seseveeeesceeeee| 73 O 04. 74 O 0/73 0 0.1. 74 0 0 
Best selected .. soos) 76 0 0.. 0 O 0/7410 0.. 76 0 O 
Sheet ....+e.- eoee| 7810 0.. 80 0 0| 78 O 0.. 80 0 O 
Bottoms .eccccccccccccccee| 83 0 O.. O O 0] 81 O O.. 882 0 O 
Australian, per to eoee| 76 0 0.7710 0| 77 0 0.. 80 0 O 
Spanish Cake ..scccseceseee| 71 0 01.72 0 0) 000. 000 
Chili Bars....eeseeees tree| 67 10 0.. 68 0 0) 67 O 0.. 6710 0 
Do. refined ingot .....ee.| 72 0 0.73 0 0/7110 0..72 0 0 
YeLtow Merat, perlb. ......) 0 0 6 O O07 0 0 6 0 07% 

Iron, pig in Scotland, ton....| 213 0 cash 2 13 10} cash 
Bar, Welsh, in London......| 612 6.. 615 0} 6 5 0.. 615 0 
Wales ......| 6 0 0.. 6 5 0] 515 0.. 6 0 0 
Staffordshire | 7 5 0.. 7 7 6) 750.977 0 
Rail, in Wales......-+.-se06| 6 2 6.. 6 5 0} 515 0.. 6 0 0 
Sheets, singlein London ..| 9 5 0.. 000) 950.000 
Hoops, first quality ........| 8 5 0. 8 7 6} 850.000 
Nailrods ..sccceess enw| 7 5 O.. TW O] 7 5 O. 710 0 
Swedish....sccc-cocccccccce| 915 0..10 5 0] 915 0.610 0 O 
Leap, Pig, Foreign, per ton ..| 1810 0.. 0 0 0|18 5 0..18 7 6 
English, W.B. ...ee0--seeeee| 20 7 6.6 2010 0/21 0 0.. 21 5 O 
Other brands .. 19 0 0..19 5 0/1815 0..19 0 0 
Sheet, milled .. 20 0 0.. 00 0/2000. 000 
Shot, patent... 22 0 0.. 22 5 0} 2210 0.. 2215 0 
Red or minium 20 0 0.. 20 5 0; 2015 - 000 
White, dry .... 26 0 0.. 28 0 0| 27 0 0.. 28 0 0 
ground in oil 26 0 0.. 29 0 0/26 0 0..29 0 0 
Litharge, W.B. ... 24 0 0.. 0 0 0/24 00... 000 
QUICKSILVER, per bot. .. 617 0.. 618 0} 617 0.. 000 
SpPeELTeER, Silesian, per ton . 2010 0.. 2012 6/20 0 0.. 20 2 6 
English V& 8 2010 0.. 2012 6/1915 - 0680 
Zinc, ditto sheet 25 0 0.. 0 0 0] 25 O 0.. 2510 0 
STEEL, Swedish fz 000. 000) 000. 000 
Keg.e..cecceees . 1 0 0.. 0 0 0/1415 0..15 0 0 
Tin, Banca, per ewt. 616 0.. 617 0| 413 0.. 000 
Straits, fine—cash 613 0.. 0 0 0} 412 0. 000 
For arrival 6 9 0.. 61110) 41210.. 0 0 0 
English blocks 6 6 0.4. 0 0 0) 415 0.. 416 0 
BAGO .sccccsce . 6 7 0.. 0 0 0} 416 0.. 417 O 
Refined, in blocks........| 614 0.. 0 0 0| 417 0.. 418 0 

TinPLATES, per bx of 225 sheets 

IC coke 33O@n TERT IO. FS 
IX ditto.. 18 0.. 110 6] 180. 19 @ 
IC charcova 180. 1 0} 17 6.18 0 
IX ditto...ceees 114 0.117 0} 118 6. 16M 0 
Coats, best, per to: 018 8.. 018 9) 018 8. 019 0 
Other sorts .... 013 6.. 017 0} 015 6. 017 8 
O11s, per tun, Seal, pale 40 0 0.. 0 0 0/36 00. 000 
TOWN «eee 33 0 0.. 34 0 0/31 00.. 000 
Sperm, body 90 0 0.. 92 0 0/89 0 0.90 0 0 
Whale, South 389 0 0.. 0 O 0| 35 0 0.. 36 0 0 
Yellow .. 38 0 «0.. 0 0 0} 34 00.000 
Brown .. 34 0 0.. 35 0 0) 33 0 0.4. 0 0 9 
E.I. Fish .. 32 0 0.. 0 0 0} 31 0 0.. 0 00 
Olive, Gallipoli 58 0 0.. 0 0 0:68 0 0.. 000 
Spanish ....... 55 0 0.. 56 0 0/6410 0. 67 0 0 
Palm .. oe | 43:10 0.. 0 0 0/40 0 0.. 000 
Linseed .....0.cceccce coeeee| 31:10 0.. 0 0 0| 3110 01. 0 0 9 
Rapeseed, English pale ....| 42 0 0.. 0 0 0/33 0 0.. 0 0 9 
Brown ceccccoesscceccese| 40 0 01. 0 0 0/31 0 0. 0 Og 
5 0.. 44 0 0/35 O 0.. 3510 9 
0.. 0 0 0/3110 0.2. 0 0 @ 
«| 76 0 0. 0 0 0| 64 0 0.. 66 0 9 
TallOW cecsccccccccccccssecce| 85 O Ox. 0 0 0/87 0 O.. 0 0 @ 





PRICES CURRENT OF TIMBER. 
1868. | 1868. 1869. 


Ne e 
s £ 8 | Per load— £0,205 £4544, 











Per load Zz 8. a! # 
Teak ....+++++++++010 1011 10 Lt 012 10 | Yel. pine, per reduced C. | 
Quebec, redpine .. »15 415| 3 5 415/C ja, Ist quality 18 10 19 10/17 01810 
yellow pine .. 3 5 410, 213 4 { ddo. .. 13 01310 11 10 1210 
St. John’s N.B.. yel 0 0 0 0| U © O O| Archangel, yellow.. 101013 0/11 012 0 
Quebec, oak, white.. 510 6 0| 5 O 510) St. Petersburg, yel. 11 012 0 1” 012 0 
birch ...... 4 5 0| 4 0 415) Finland .......... 60 610| 70 80 
elm ....-.4 5 51+| 4 0 415 | Memel............ 0 0 ovo 
Memel .......+-.-. 0 © 0 0} © O O O| Gothenburg, yel .. 8 0 915) 8 0 910 
Dantzic, oak 456 5) 40 510 | white 710 810 - @ 
10 4 0| 2 _* 315 | Gefle, yellow...... 9 01010) 9101610 
Memel, fir 10 410} 3215 3 0/| Soderhamn........ 81010 ¥| 9 01010 
IGA cocccce 15 217| 3 0 8 8) Christiana, per C. 
Swedish ......s046 5 211; 2 0 210 Iavn by 3'by Sf 10 0120 0 0 C0 
Masts, Queb. rd. pine 4 0 6 0} 410 6 0 in, yellow .... 
10 60 410 6 0} Deck plank, | nt. } 00000000 
rd. pi o00;0000 per 40ft. Zin. .. 
Lathwood, Dantzfm.410 * 0 6 0 7 0 | Staves, per standard M. 
St Peter's 510 611! 8 0 8 10 | Quebec pipe ...... 70 0 0 067109 0 0 
Deals, per C., 12ft. by 3ft. = . | sions puncheon .. 18101 0 2310 230 
Quebec, wht. spruce 12 0 17 10 1 ’ tic, crown .. 
St. John,whtspruce 13 015 0113 015 0; Pipe ........ 200 01500135 0 1500 








Society oF ARTS EXAMINATION.—The Society of Arts programme 
of examination is materially altered. Many subjects are omitted, 
and some are introduced to give a more practical character. A 
memorandum from the treasurer, Mr. Hyde Clarke, explains a 
system of viva voce examinations in modern es, more par- 
ticularly intended to encourage working men to make themselves 
useful as foremen and directors of labour in India and in foreign 
countries. It is proposed that the candidates may obtain a certi- 
ficate for ordinary conversation alone, and with particular reference 
to the technical terms of his trade. The system is used in the 
vernacular examinations for the Indian services. 

SoutH KEnsincton MusEuM.—Visitors during the week ending 
4th ee, 1869 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to10 p.m., Museum, 15,323; Meyrick and other 
a? 2720 ; on Wednesday, Thursday, and Friday (admission 

-), from 10 a.m. till 6 p.m., Museum, 114; Meyrick and other 

eries, 236; total, 20,393; average of corresponding week in 
A ania 12,000; total from the opening of the Museum, 
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Ir is very very seldom indeed that we have to notice such 
interesting and important works as these three small 
volumes. Merely the author’s name, so well and so lon, 
known to the public in connection with important investi- 
gations into the counter-weighting of locomotive engines, 
the working of blast furnaces, and the influence of the 
temperature of the cylinder on the steam, would rouse 
attention. The subject he now handles has indeed a con- 
nection, possibly unconscious to M. Le Chatelier himself, 
with the last named of these investigations; but the present 
treatise is not of a theoretical character merely, as it 
embodies the description and theory of, and the results 
obtained with, an apparatus as yet scarcely known in 
England, but already applied to nearly three thousand 
continental locomotives. 

It must have long been perceived that the locomotive 
might be made to develope within itself the means of 
retardation of a train to which it often contributes 
the greater part of the total mass in motion. The 
obvious advantages of a practical employment of back- 

ressure steam are that it would put a true steam brake 
into the hands of the engine-driver, and, as a consequence, 
a more independent control over his engine, diminishing 
the risk of collision and running past stations, and facili- 
tating shunting. As it would diminish the number of 
brakes required, bringing into use, for the purpose of 
retarding the train, mechanism already in existence, it 
would also diminish the number of brakesmen. The use of 
brakes besides means more or less undue wear of rails and 
wheel-tires, and often a waste of grease from the heat by 
the friction conducted from the rim to the axle-box. In 
these directions, therefore, economy would also be effected. But 
the many drawbacks and injuries produced by reversing the 
gear with the engine running prevent drivers doing so 
except in cases of imminent danger. The hot gases of 
the chimney are exhausted out of the smoke-box and 
forced into the boiler, heating the cylinders and shaking 
the joints of the boiler. The piston rods get heated, the 
packings carbonise, the slide valves bite on the port faces, the 
injectors cease to act from the presence of incondensible 
gases in the steam, and, in some classes of engines, the 
reversing handle is often dangerously thrown back. In 
fact, reversing the engine by the inverse admission of 
steam, necessarily attended with the admission of hot gases 
from the smoke-box, often renders the engine unfit for ser- 
vice within less than five minutes. Even with imperfect 
forms of the plan to be here described, the same action takes 
place, though at a much slower rate. “ Direct experiments 
made on the north of France line prove that by shutting 
the blast pipe and drawing in external air, with the 
engine running at a speed of twenty miles per hour, the 
stuffing boxes were carbonised after a run of one and a-half 
miles ; and with an injection of steam alone there was a 
similar result after a run of two and a-half to three miles.” 

Now M. Le Chatelier has proved that all these 
inconveniences may be remedied by simply leading a small 
tube from the boiler to the bottom of the exhaust pipe 
near the cylinders. The eight to forty pounds of hot water 

r minute thus delivered under the boiler’s pressure are 
instantaneously converted into a fine spray by contact with 
the hot metallic surfaces of the cylinders and pistons. 
While cooling them, and absorbing the heat produced in 
the motion of the parts, the steam produced not merely acts 
as an elastic brake, but it may be made to cause a dis- 
charge from the blast pipe sufficient to keep out any gases 
from the smoke-box. Theapparatus may, therefore, be said to 
consist of a pipe from an inch to an inch and a quarter 
diameter, and a common tap. If, therefore, this can be 
dignified with the term apparatus, it is as simple as the 





principle itself. As shown in the accompanying cut, the 











inch or so diameter tube communicates¥between the boiler | 


and the exhaust pipe, and is regulated byatap. It must be 
noticed that the represents two distinct arrange- 


passage to the ports; one part enters directly at the 
moment of induction, the other mixes with the Tachenged 
steam, returns in part to the cylinder, and goes off in part 
with it to the nozzle. Experience proves that, for equality 
of injection, much more water is projected by the funnel, 
and falls in rain on the engine, in the first arrangement than 
in thesecond. This arises from the greaterquantity of steam 
generated in thefirstarrangement; whereas in the second the 
water is held in suspension by a greater quantity of steam.” 
The process is found to.act almost instantaneously, three or 
four seconds being ample after letting on the water jet, and 
without even opening the regulator, to make the change from 
full forward gear to full backward gear. Without it the 
drivers would of course have to signal to the brakesman to 
put on the brakes—an operation which, in the most favour- 
able cases, takes some time. As was neatly observed by 
Mr. Siemens, in his presidential address to the Mechanical 
Section of the British Association, M. Le Chatelier’s plan 
converts the engine “for the time being into a pump forcing 
steam and water into its own boiler.” The spray reaching 
the cylinders is there converted into steam, and dried by 
the absorption of the heat generated by the cushioning and 
forcing back the steam at the return stroke of the piston. 
The cylinders may be said to be temporarily turned into 
apparatus for evaporating the injected water by means of the 
heat generated by the motion produced on the pistons by 
the work already accumulated, and, possibly further accumu- 
lating by gravity, in the moving train. 

Whatever might be at first a there is no danger 
for the cylinder covers, The driver has only to inject water 
in sufficient quantity to produce a white cloud out of the 
funnel ; even any considerable excess of water is not 
attended with danger, as the spray in excess cannot penetrate 
into the cylinders, and is simply thrown out at the funnel. 
Already several slight modifications have been made by 
different engineers; for instance, M. Laurent, the engineer 
of the Chemin de fer du Midi, closes up the blast pipe, and 
injects the water into a closed space communicating with 
the cylinders. The resulting sina is the prevention 
of all loss of steam and heat, any undue pressure being taken 
off by the safety valves. On the Paris, Lyons, and Medit- 
terranean line the drivers are ordered to relieve the safety 
valves when running down an incline, so as to somewhat 
diminish the blowing-off pressure. By this means any un- 
due rise of pressure, which might possibly cause a tube to 
burst, throwing the work of retarding the train on the 
usual brakes, is prevented. 

Of all the advantages resulting from the use of this plan 
the most important is clearly, as we have noticed, the prac- 
tical independence of the engine-drivers of the ordinary 
brakes and brakesmen. Incidentally the use of the plan 
must do away with a portion, at least, of that fearful 
shrieking of the steam whistle—such a nuisance on lines 
passing through towns. According to the author the ordi- 

brakes should only be regarded as incidentally 
furnishing additional resistance. At the least, the 
counter-pressure steam should be used concurrently with 
the brakes for the current service; and this combination 
allows to stop with exactness and without hesitation at the 
stations. On single lines of railway, where it is very im- 
portant for safety not to pass a station, its use is indispens- 
able ; and the employment of the screw form of reversing 
handle and counter-pressure steam greatly facilitates shunt- 
ing operations. With a sufficient injection of water, gradients 
can be run down at a regulated speed, and without fearing 
any injury to the engine. The diagrams before us show 
that when the engine is working on this system of back- 
pressure steam the resisting work can attain from 55 per 
cent. to 60 per cent. of the work developed in the ordinary 
working. Amongst the practical results are such as these : 
—“On an incline of from thirty-five to thirty-six milli- 
metres the service can be carried out in both directions, 
without the use of brakes, with an eight-wheeled coupled 
engine running at the rate of fifteen to sixteen kilometres 
per hour, and drawing six loaded goods wagons or from 
ten to eleven passenger carriages.” On the incline at Lan- 
nemezan on the Chemin de Fer du Midi, the inclination of 
which is one in thirty-four for a length of six miles and 
three-quarters, the company had ordered Bessemer steel 
rails for the descending in but after a lengthened experi- 
ment it was evident that the rails did not wear more rapidly 
on the descending than on the ascending line, and the costly 
Bessemer steel rails were employed on other parts of the 
lines where there is a greater traffic. 
Experience on the Chemin de Fer from 
Paris to Lyons and the Mediterranean 
has also proved that the constant use 
of the back-pressure steam system has 
not in the least increased the cost of 
repairs and working of the engines. 
It therefore forms another and most 
important contribution to already 
existing means for safely working steep 
gradients; and it is stated that counter- 
pressure steam is already used in the 
current service of the trains on the 
— of the Semmering and the 
renner lines. No inconvenience has 
been found to occur on curves from 
the resistance to motion being produced 
at the head of the train; any tendencyin 
this direction being corrected by the 
complete command obtained by the driver over the rate of 

of the train. 
Incidentally, the plan is extremely interesting to the 


ments. In the one the insertion is made on the branches of | scientific engineer, as the energy of the train is mainly con- 
the exhaust tube, and the wet vapour has two distinct ways | verted into the steam partly employed in retarding it, and 
to traverse to reach the cylinders, viz.,the part of the pipe | partly making its appearance again in the boiler ; and this 


near the cylinders, and the admission ports. is wet 
vapour does not get into the cylinders until after the steam, | 
more or less dry, has been discharged from them at the 
end of the expansion, nor until that at the end of the 
cushioning has returned. If there be excess of injection | 
water, it 1s projected through the blast pipe nozzle by the 
funnel. In the other arrangement the insertion is made 
Se Te ae, a kOe Sather 
port. In this case the wet vapour has only to traverse the 


important point about it has been theoretically investigated 
by M. Le Chatelier himself, M. Combes, and others, On 
first thoughts, it might seem necessary to provide for some 
means of getting rid of incrustation left by evaporating 
water inside the cylinders. Jt must, however, be re- 
membered that only heated water, already boiled, and hence 
freed from sulphate and carbonate of lime, is taken, so that 
this influence is scarcely felt, even if the plan be very 
extensively used. There can be no doubt that this system 





must for the future be taken into account in designing 
locomotive work. Observing the excellent lubricating 
effect obtained by injecting water, the engineers of the 
Orleans railway are studying its effect in preventing the 
injury to the steam packing and other rubbing surfaces 
produced when a train runs down a gradient with a closed 
regulator. In this case there is admission of the smoke box 
gases during the lead of the exhaust, to be corrected by the 
water jet. It would, it seems to us, be of great service on 
the Metropolitan Railway, and we would strongly suggest 
its trial by Mr. Burnett, especially as the plan is unpro- 
tected by patent right in any country besides Spain. If 
it were more complicated, this fact would no doubt be a 
drawback to its introduction, as it would require pushing ; 
but, being so simple and cheap, its use ought to spread 
almost with the rapidity of an invention introduced by a 
locomotive superintendent on that locomotive superinten - 
dent’s own line. An important application of the system 
would be to colliery winding engines, which are, in fact, 
generally two-cylinder engines with reversing gear, and 
otherwise of the locomotive stamp. It would form a sub- 
stitute for, and at the least an aid to, the heavy friction 
brake at present employed ; and many melancholy accidents 
from overwinding might be prevented. We may note that 
complete engraved working drawings of the simple form of 
apparatus used by M. Marié, the locomotive superinten- 
dent of the Paris, Lyons, and Mediterranean Railway, have 
been sent to the London Institution of Civil Engineers 
and to the Institution of Engineers in Scotland. 

Like all other mechanical inventions, however simple 
they may seem when once carried out, this one also has its 
history, and it was mainly to defend himself against what 
seem to us to be unwarrantable claims as to priority of 
invention, that we owe the early accounts of the plan pub- 
lished by the author. M. Beugniot, in France, first experi- 
mented on a plan for causing a vacuum behind the pistons ; 
and it is nearly twenty years ago that Mr. J. Zeh, of 
Vienna, proposed to use back-pressure on the pistons for 
an engine intended for the trials on the Semmering incline. 
The question had dropped until Mr. A. De Bergue, an 
English engineer of French extraction settled in Spain, at 
the beginning of 1864, brought out an ingenious form of 
applying back-pressure with air. For short runs it gave 
good results, but not under prolonged working. M. Le 
Chatelier frankly states that it was a cursory examination 
of Mr. De Bergue’s plan which led him to direct expe- 
riments to be made on what may now be termed his own 
plan. Its advantages and drawbacks led him first to 
recommend the mixture of steam with the air, then steam 
alone sufficient to prevent the inlet of air, and, lastly, water 
alone. The evlannent of the process has therefore 
advanced through five successive stages :—The mere motion 
of the parts ; the use of air by Mr. De Bergue ; the use of 
steam alone; the use of a mixture of water and steam ; 
and, lastly, the injection of water alone from the boiler. 
M. Le Chatelier himself notices, by the way, that there 
isa slight analogy between his plan and the use by M. 
Hugon, in his gas engines, of a slight injection of water at 
the moment of the lighting of the inflammable mixture, 
for lubricating and cooling down the surfaces. As the chief 
engineer, in Paris, of the Spanish Northern Railway, he 
ordered trials to be made of his proposals by the resident 
engineers of that line. One of these, M. Ricour, has put 
forward, in the “ Annales des Mines,” claims to priority of a 
part, at least of the invention. Aftera careful examination 
of the question itseemsto usthat this gentleman haslittle right 
on his side; and he seems to have overlooked the importance, 
already in 1865 well pointed out by M. Le Chatelier, of 
using water rather than steam. The French engineers in 
Spain seem to have been afraid of using water, especially 
as good effects for short runs were obtained with steam. 
Already in 1866 a paper was read before the Soziety of 
Civil Engineers of France by M. Flachat, on the experi- 
ments conducted in Spain, on the Northern Railway, for 
the employment of back-pressure steam in the descent 
of inclines. It was then stated by M. Flachat that there 
was a considerable production of heat, almost corresponding, 
less by obvious losses, with the mechanical work of gravity. 
But it was only in January last (1869) that M. Le Chatelier 
was himself able to prove that the injection of water alone 
satisfies all the conditions of the problem. A great portion 
of M. Le Chatelier’s writing is thus devoted to the assertion 
of his claims as to priority of invention. These questions 
seldom possess much interest for the public, especially a 
public like the English, to whom the contend- 
ing parties are not personally known. Very properly, 
therefore, the object of Mr. Gordon's translation is 
to “explain the principles, the mode of applica- 
tion, and the results obtained from M. Le Chatelier’s ex- 
periments ;” and he does not enter much into the question 
of the priority of the invention. M. Le Chatelier specially 
recast his two memoirs in order to adapt them to English 
readers. The translation is fairly aoa executed, although 
it would be improved by more workmanlike style and 
technical idiom; and it certainly givesall the practical informa- 
tion required to apply the system. It is stated that one of 
the principal causes of the success of the counter pressure 
system in France has been the substitution of the screw 
motion for the ordinary lever as a reversing handle. We 
rather fancy that the use of the screw motion instead of 
the ordinary reversing lever, was first due to Mr. Rams- 
bottom, of the London and North-Western, and not to Mr. 
Kitson, of Leeds, as here stated by Mr. Gordon. Modern 
locomotive makers do not improve locomotives. For the 
most part they simply work to specifications. 


Tue HatcHaM IRoNwoRKS.—These bry wae See * the 
ro! of Mr. George England, have just been taken on a iease 
s Bits. ears by a pon anne consisting of Mr. Robert Fairlie, Mr. 
George land, jun., and Mr. John Simpson Frazer, late of the 
Great Western Railway. Mr. George England has retired from ill 
health. The works will be carried on with spirit and enterprise 
we have no doubt, the assistance of so able an engineer as Mr. 
Frazer being a matter of no small importance. The principal 
business done will consist in the ae 4 1 a 
i i ight steam carriage, with which our 
a soe Taaadlia. = lant and machinery at the Hatcham 
Ironworks are vabustie and extensive, and the place possesses 
le facilities for turning out good work. 
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CABLE TOWING ON RIVERS AND CANALS. 
I.—Tue Princiete or Caste Towne. 

Ir is an undeniable fact that the movement on inland water- 
courses has not developed itself since the introduction of steam, 
in the proportion in which other branches of engineering and 
commerce have felt the influence of a new motive power. 
Although on larger rivers the employment of tugs and freight 
steamers has in many instances greatly facilitated, accelerated, or 
cheapened the regular traffic, steam could, up to the present day, 
not be employed with advantage on smaller rivers with greatly 
varying currents, nor is it anywhere on canals of ordinary 
dimensions of material assistance as a tractive power. Thus 
railways have steadily absorbed the natural traffic of rivers and 
canals, and these, once the only legitimate high roads for heavy 
goods, are falling into insignificance and disuse by the side of 
their younger and more energetic rivals. 

The incongruity of this result is strikingly shown by a few 
comparative figures, based on the extensive system of canals and 
railways connecting Belgium with France. For moving 400 tons 
of coal the Chemin de fer du Nord employs forty trucks and 
one engine, which havea total weight of about 231 tons (engine 
with tank, 63 tons ; each truck 4! tons), and which generally 
return empty. The dead weight moved is therefore 462 tons, for 
400 tons of useful freight moved over the same distance. The 
same coal is shipped in two boats of 200 tons, weighing 30 tons 
each, and also returning empty. The dead weight in this case is 
consequently 120 tons, or one-fourth of that employed in rail- 
ways. Ata speed of 24 miles per hour the traction on canals is 
about 2b. per ton moved; on rails, taking in account the 
gradients which have to be overcome, it averages 141b. per 
ton. The traction on canals requires, therefore, for the speed 
mentioned one-seventh only of the power necessary for moving 
the same weight by rail. The first cost of canals in France was, 
on the average, 130,000f. per kilometre (£8320 per mile), whilst 
railways running parallel with them were built for 400,000f. 
per kilometre (£25,500 per mile). The forty trucks used for 
moving 400 tons of coal cost exactly ten times as much as the 
two 200-ton boats, which replace them on canals. Finally, the 
expense for maintenance of the permanent way and stock was on 
the Chemin de fer du Nord more than 1500f. per kilometre in 
one year, whilst, on the northern canals between Belgium and 
Paris, 275f. per kilometre have covered all expenses for keeping 
the works in order. According to these data canal navigation 
requires one-fourth of the dead weight, one-seventh of the 
tractive power, one-third of the first cost of the line, one-tenth 
of the cost of trucks, and one-fifth of the maintenance of the 
permanent way, as compared with the movement on rails. And 
in spite of these astonishing differences, all telling against the 
rail, locomotion on land not only competes with the movement on 
water, but has superseded it in many cases, and is generally con- 
sidered the ruin of inland navigation. 

It is not our purpose here to show the many causes which 
have brought about this curious result. Suffice it to say that 
they may be all, almost. without exception, traced back to the 
one great defect of canal and river navigation—the apparent im- 
possibility of employing in a practical and advantageous manner, 
steam as the motive power of freight boats. 

Screws and paddles, with their hundred varying shapes and 
arrangements, have all one great defect, which becomes simply 
fatal on the narrow channels usually at the disposal of inland 
navigation. The steam engine, for the purpose of propelling the 
vessel, has to take its fulcrum of resistance in the receding 
water through which the boat has to be pushed. On very large 
quiet rivers, and on the open sea, this reduces the effect of a 
propeller to 55°50 per cent of the power applied to it; but on 
rivers, where the varying currents place the paddle or screw 
generally under a considerable disadvantage; or on canals, where, 
in consequence of the small section of the watercourse, they 
produce currents around the ship which are scarcely felt on 
broader sheets of water, the effect sinks to 20 or 25 per cent.—in 
fact, to » minimum which is, commercialy speaking, no more 
admissible. Of the various devices which have been tried to 
overcome this fundamental difficulty, partially by improved forms 
of the ordinary propeller, partially by new principles altogether— 
as locomotives or traction engines on the tow-path (tried on the 
Raritan in the United States, and at Caen in France), wheels 
working against the bed of the river (tried on the lower Rhone), 
poles pushing the ground (tried on the Erie and several other 
American canals)—none, perhaps, promised so much of a final 
legitimate success as the system which we propose to describe in 
the following lines, and which is already in regular operation on 
several of the continental rivers and canals. 

The employment of a loose iron wire rope laid on the bed of 
the river, and anchored only at its two extremities, acted upon 
by a revolving clip drum on board of the vessel (Baron C. de 
Mesnil and M. Eyth’s system), is the principal feature of the 
new system. The clip drum, placed either on an ordinary boat or 
on a special tug intended to move a number of other vessels, is 
put in motion by a steam engine and suitable gear, taking the 
rope up from the bottom of the river and dropping it again into 
the water behind the machinery. Thus the boat is, by the re- 
volving motion of the drum, moving along the cable, practically 
pulling at the weight of a wire rope, perhaps 100 miles in 
length, which, of course, will offer a corresponding resistance by 
its adhesion to the ground and the fixed end points. In fact, the 
wire rope is nothing but an uninterrupted flexible rail, along 
which the clip drum, with its well-known bite, works its way 
exactly in the same manner, and with the same effect, as the 
driving wheel of a locomotive along its rigid rails. Already a 
considerable quantity of rope is employed in this manner. Be- 
tween Liege and Namur, 70 kilometres (42 miles) are placed in 
the Meuse and in active operation. On the Canal de Beveland 
(Holland), the Canal de Charleroi, the Canal de la Campine 
(Liege, Antwerp), the Canal de Terneuse (Ghent, Antwerp), we 
find either the cable already placed or about to be laid down. This 
gives for the moment a total of nearly 100 miles—a quantity 
which seems fully to prove the efficiency and the success of the 
first practical working experiments, and the importance which 
one of the first people of well-known activity and experience in 
matters of inland navigation attributes to this new application of 
steam power on rivers and canals. 

Il.—DescrrpTion or MacurNery FOR CaBLE Towrna. 

It is evident that the machinery for cable towing will b 
influenced to a great extent by the various local circumstances 
to which it has to be adapted. Thus, on large open rivers it will 
be most suitable to move great trains of boats by powerful tugs; 
and it may be advisable, where there are throughout rapid 
currents and a considerable up traffic only, to provide these 
tugs with auxiliary screws, so that they tow only in one direction 
by means of the rope, whilst they return with their propeller, 
towing comparatively empty boats with the full assistance of the 
currents, Under other circumstances, on tidal rivers, or where 
there is no current, and an even traffic both ways, either one rope 
will be used in both directions, on which the tugs may work 
between stations, or cross each other by an arrangement here- 








after to be described ; or two ropes may be placed, one for the up 
and one for the down trains. 

On smaller rivers, especially if canalised and provided with 
locks, the formation of large trains is forbidden by the long 
stoppages which the locking through of a train involves. The 
size of the tugs has therefore to be materially reduced, so far as 
to tow three to five boats only, whilst on canals with many locks 
the employment of small fixed or portable engines containing 
the whole apparatus, and placed on the ordinary canal boats, is 
the best, in fact we believe the only possible, plan to be adopted. 
They may be made, according to circumstances, either to tow 
only the boat on which they are placed, or to take a second and 
even third boat in tow, which is not provided with machinery. 
In fact, as we shall show at some future opportunity, the most 
suitable and most profitable size of boat trains and engines or 
tugs, and, in consequence, the whole arrangement and manage- 
mentof an effective river or canal traffic, depends almost entirely 
upon the number, distance, and capacity of the locks which the 
boats have to traverse on their line. 

T'o give a clear idea of one method of cable towing, we shall 
describe now the first line put in active operation in Belgium, 
between Liege and Namur, on the Meuse, already alluded 
to in these pages. The distance between these two towns, 
measured in the axis of the river, is 424 miles. The 
bed is partially muddy and sandy, but occasionally also very 
rocky. The depth varies between 6ft. and 20ft., and there 
are, especially in the upper part, some very sharp curves. The 
currents, originally very rapid, are greatly reduced by a complete 
and most perfect system of canalisation, and amount, on the 
average, to scarcely two or three miles an hour during the 
greater part of the season. But in winter and spring, when 
the movable weirs are opened, the currents are very violent, 
amounting occasionally to seven or eight miles an hour. There 
are between Liege and Namur eleven locks of nine metres (29 ft.) 
width and sixty-three metres (206}ft.) length, which, in conse- 
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By the accompanying sketch it will be seen how the openings 
in the gates are made. Where the water supply is not as abun- 


dant as on the Meuse, one would naturally not make them | 


longitudinal, as was done in this case. There are now four 
tugs of 14-horse power and 20-horse power nominal in operation 
on this line, of which two were built by Messrs. Fowler and Co., 
Leeds; one by M. Beer, a Belgian engineer; and one by Cockerill, 
Seraing. The first boat, now working since the beginning of the 
year, has a total length of 66it.,a width of 13ft., depth of hold 
7it. 4in., and draws 3{t. 3in. It is entirely of iron, flat bottomed, 
provided with a false keel and two large rudders, bow and stern 
being exactly alike. The boiler, of the ordinary locomotive 
shape, with a total heating surface of 278 square feet, is placed 
longitudinally in the hind part of the tug. The machinery con- 
sists of a horizontal double-cylinder high-pressure engine, acting 
by suitable gear and by means of two horizontal intermediate 
shafts on the principal clip drum shaft. This shaft turns in two 
bearings bolted to the side of the boat and projecting a few 
inches above the deck line, lying right across the ship. Keyed 
to it is a 6ft. clip pulley, overhanging the side of the boat. On the 
same side, below the clip drum, are fixed the centre studs of two 
guide pulleys also of Gin. diameter. The grooves of these 
pulleys, so far as the rope touches them, are closed and protected 
by cast iron guards lined with wood, so that the rope if slack 
cannot escape. Near the bow and stern of the vessel, in the 
same vertical plan with clip drum and guide pulleys, we find the 
two “leading pulleys;” pulleys of about 3ft. diameter, suspended 





quence of the successful establishment of wire-rope towing, the 
Belgian Government intend to rebuild, giving them four times 
their present capacity. 

The traffic on the Meuse, not very considerable for the present, 
is visibly improving, and will, no doubt, in a few years assist 
one of the most lively trades in coal, stones, minerals, and 
general merchandise of the Continent. The rope laid down on 
this line has an outside diameter of lin., consisting of six strands 
of seven wires each surrounding a tarred hemp core. Its 
weight is 2°25 kilogrammes per metre (14 1b. per Ift.), and its 
cost, placed in the river, was 1°4f. per metre, or £90 per 
mile. It was mauufactured by three firms—Messrs. Glass, Elliot, 
and Co.; Mr. Henley, London; and Messrs. Felten and 
Guillaume, from Cologne; parts of it being galvanised, whilst 
others, for the sake of experiment, were placed without galvanisa- 
tion. The laying was done by simply paying it out from rollers, 
each containing onemilein length, which were placed in an ordinary 
boat and towed down the stream by a small river steamer. Be- 
fore leaving the boat the rope passed over two drums, which were 
provided with a simple brake, so that it could be tightened or 
slackened whenever required. In comparatively straight parts of 
the river it was by these means considerably stretched, whilst 
passing round bends some slack was allowed to drop into the 
water. The mile lengths were then spliced together in the 
ordinary manner, so that now the whole length of 42 miles forms 
one uninterrupted length. 

In the locks the rope lies at the bottom of the water, just as 
everywhere else. For its passage through the gates there is 
just above the sill a small opening provided, by cutting off from 
the edge of each gate about fin. of wood, the height of the 
opening being about 1}it. to 2it. The rope passes through this 
opening when the gate is closed, whilst when the gates open it 
lies perfectly free over the sill. The tug having passed, the 
closing gates sweep it again towards the centre of the lock into 
its old p sition. 
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by a vertical arm swinging from a simple universal joint. 
pulleys, over which the rope passes before passing along the side 
of the boat and entering the large guide pulleys, place themselves 
vertical, or more or less inclined, according to the slanting direc- 
tion of the cable ahead of the tug, thus preventing it from 
jumping out of their grooves and leading it always correctly into 


the larger pulleys below the clip drum. The diameter of the 
cylinders of the engine is 7jin.; the stroke, 12in.; ordinary 
pressure, 801b.; number of revolutions, 60. By means of the 
intermediate gear three different speeds can be given to the clip 
drum, so that at sixty revolutions of the engines the boat makes 
24 kilos., 5 kilos., and 10 kilos. per hour (one and a-quarter, three, 
and six miles). Of these the twoquick speeds could bethrown in by 
means of a friction clutch, which was considered essential for 
starting large trains by degrees. But experience showed that 
the quick speed gear for 10 kilometres, which was intended for 
the down trains, in great currents was unnecessary, as the engine 
would make under these circumstances, easily, and with very 
little steam, 120 to 130 revolutions. The wheels are, therefore, 
at present taken off, and only the two slower speed gears used, 
whilst the engine on an average makes seventy to eighty revolu- 
tions. Also the friction clutch, which is indispensable on single- 
cylinder boat engines, was in this case found of no great practical 
value. The greatest trains could be started without its use with 
perfect ease and steadiness. 

The accompanying sketch shows the general arrangement of 
this boat. 
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It started to run regularly in July, 1868, and has been at work 
constantly since, towing six to ten boats of 120 to 300 tons at 
the rate of four or five miles up stream. Its coal-consume is 
about half a ton per day, and its crew consists of four men—an 
engine-driver or stoker, a pilot or captain, and two sailors, the 
working expenses amounting to 545f. per month (£22). The 
average mileage per day, although twice as great as that of 
horse-towed boats on the same river, is comparatively very small, 
amounting, in fact, only to an average of 45 kilometres (27 
miles) per day. This is owing to the long stoppages, which are 
unavoidable in passing the eleven locks with trains of eight and 
twelve boats. The maximum amount of work done by the tug 
was the towing of 1000 tons in fifteen boats, and 1200 tons in 
ten boats, towed at the rate of four miles against a current of 
one to three miles. The three new boats of this company are pro- 
vided with an auxiliary screw, as it is intended to let them make 
the down journey independent of the rope by means of the 
propeller. Two of them are, nevertheless, provided with an 
arrangement which greatly facilitates the throwing off and re- 
placing of the rope from the clip drum and the other pulleys, 
thus enabling the tugs to cross each other. It consists in simply 
making the centre studs of the two large guide pulleys movable 
in a slotted bracket, so that by means of a screw the 
pulleys can be lifted up and removed from the clip drum. In 
doing so the rope lying originally tight in the groove becomes 
slack, and can be thrown overboard by hand. In replacing it, it 
is simply placed on the top of the clip drum, whereupon the 
guide pulleys are screwed down, and press it again in its proper 
position. 

(Zo be continued.) 





McDonngELL’s PATENT ADAMANTEAN CONCRETE PAVEMENT.—In 
Carter-lane, St. Paul’s Churchyard, there will be found laid about 
1000 superficial yards of a new species of street paving, permitted 
by the Commissioners of Sewers to be tested by the traffic, in 
order, if possible, to its superseding the slippery stones of the 





London streets, This material is principally composed of broken 





stone cemente'l together by a bituminous substance, said to be 
of great durability and perfectly impervious to the action of water. 
In fact, the street is paved after the plan of McAdam, with this 
great difference, and we may say advantage, that the particles of 
stone are connected together by cement; and all engineers agree 
that no roadway can excel the ‘‘macadamised,” if it could be kept 
free from holes for the lodgment of water. This last point is 
gained by the McDonnell process, as the paving in Great Carter- 
lane, which has been in use since April last, is free from holes or 
indent. In some of the cities on the continent of Europe the 
natural asphalte has given excellent results as a pavement, but in 
the patent pavement now before us, and which we have seen in 
use, we see much sage advantages, the broken stone it contains 
being the real roadway, the asphalte being only used as a binder. 
There are many points to be well considered in relation to 
this or any other description of street paving. Is the noise re- 
duced by this new material, all mud and dust prevented? Are 
the wear and tear on horses and vehicles in any way abated? Can 
the public travel over the surface with safety? To all these points 
save the last we say yes, but when we saw the paving used a day or two 
since it was slippery, the water cart having been overitabout twenty 
minutes previously. This point must be remedied if the paving is 
to be a success. There being no chance of the surface water 
entering the material, we are convinced that with a proper system 
of gutters and grating the surface water can be rapidly carried 
= The pavement, being laid in blocks of large size, can be 
easily taken up and re-laid when required for gas or water purposes, 
and if the surface be worn a coating of the material can be readily 
applied, which will be firmly bound within one hour. The cost of 
this new paving will, it is stated, be at least 30 per cent. cheaper 
than the granite pitchers now in use, but we hope to see Mr. 
McDonnell’s process receive a fair trial in a more public street 
fore its merits or demerits are decided on. 


STEAM BETWEEN LONDON AND CoLon.—London is at last to 
have a direct line of steamers from Colon and the West Indies, 
the West India and Pacific Steamship Company (Limited) having 
arranged for a monthly line homewards, to commence in January 
next. By the new route produce will be brought from ports in 


Central America, California, and in the South Pacific, vid the 
Isthmus of Panama, to London, - ° 
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RAILWAY MATTERS. 

THE North London Railway Company own twelve miles of line, 
which cost £3,308,417. 

_ THE rumours of an arrangement between the New York Central 
and the Great Western of Canada have been revived. 

THE Metropolitan Railway Company hold nine miles fifty-four 
chains of lines of their own, “and two miles seventy-seven chains 
partly owned by them, together twelve miles TT" one chains. 
The capital expended on these amounts to £6,739,7: 

Durine the year 1867 niliaae proprietors have ps aid an income- 
tax of something more than threepence-halfpenny in the pound, 
or one and four-fifths per cent., to persons injured by collision, or 
to their representatives. £ £19,630,000 has been paid as dividend 
during the year, and £347,379 as compensation. 

THE Midland Railway Company has now completed its new 
engine shed at Wellingborough, 
engines are now placed ‘there for repairs, the full number being 
twenty-four. The company is now erecting thirty cottages near 
the Finedon-road, W ellingborough, for the use of the workmen 
employed at the station and repairing shops. 

No official announcement has yet been made of the Caledonian 
or North British dividends. 
provement on last year’s traflic, but the increase for the two past 
weeks has been small, and the North British cannot now boast, as 
it did for a series of weeks after the separate publication was re- 
sumed, that its increase is both relatively and actually larger than 
that of the Caledonian. 

On Monday the Solway Junction Railway was opened for the 
carriage of goods and minerals, The line, however, has not yet 
passed the Government inspector, and it is intended to have some 
experience of it with heavy traffic before carrying passengers. 
The part where most difficulty has been experienced is Bowness 
Moss. This appears now to have become consolidated, for it has 
borne heavy trains with great firmnes 

FRoM an account in the American Railroad Journal of the 21st 
ult. we gather that the Port Hudson and Chicago, which extends 
by the ‘shortest route the western end of the Grand Trunk of 
Canada line to Chicago, is in a very forward state, and is being 
constructed in the most substantial and complete manner. It is 
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Both lines continue to show an im- 
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NOTES 


An average fibre of raw will sustain a weight of fifty 
grains. 

A SEVENTY-FOUR gun ship used to require about 1300 blocks o 
200 different sizes. 

Bior states that a difference of 5deg. 
over a smooth surface. 

THE earth receives one out of 2300 million parts of light and heat 
given off by the sun. 

BRvcrvNe is a most delicate test for nitric acid, being coloured rose 
red by water containing only the 100,000th part. 

A SEVENTY-FOUR gun wooden ship consumed in building 3000 
loads of timber, the ‘produce of a century’s growth of 57 acres. 

In America, Mr. Horsford has recently found that the element 
fluorine is generally present in the substance of the brain, and that 
its presence can be verified by the usual chemical tests in the ash, 
which results when the substance of the brain is calcined with pure 
lime or pure potash. The experiments appear to have been care- 
fully made. 

M. LAaNDRIN, having denied that 
used as a dye for stockings, Xc., is poisonous, M. 
states that the dye, certainly produces ation and 
eruptions ; and though he cannot pronounce any opinion as to the 
chemical purity of tne coraline, he has assured himself that it does 
not contain arsenic, lead, or mercury—the first of which has been 
found in some aniline reds, 


Mr. F. A. ABEL has communicated a long paper 
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to the French | 


| Academy on the properties of explosive compounds, which contains 


expected that in connection with the Grand Trunk it will have a | 


very large through traffic, and also a large local traffic. The 
authority quoted speaks of it and its prospects in the highest 
terms. 

THE traffic receipts on the Canadian lines have been seriously 
affected by the low rates of freight charged ee the competing 
American roads ; and it will be satisfactory to bond and share- 
holders of the Gre: it Western of Canada and the Grand Trunk 
railways to know that the managers 
have met to consider the propriety of readjusting the rates, and 
putting an end to the present damaging state of things, which was 
beginning to affect the passenger as well as the freight charges. 
We understand that a decision has been come to on the subject, 
and that an advance will be made to more remunerative rates, 

Our Indian railway companies, while enforcing some of the 
most obnoxious prac ces of their tutors at home, introduce 
variations of their own. 1¢ last is a liberal supply of coffins at 
every station, to be had at a moment’s notice. t is shrewdly 
hinted that these necessaries might be dispensed with if, in a 
burning climate, there was a free supply of water at the stations, 
and if at the ticket stations the ssengers were not locked in for 
half an hour, and with the torrid osphere made more insuffer- 
able by the condition that the train is not in motion. It is not 
surprising that the Indian Government is taking the railways in 
hand. 

WE are informed that the agreement entered into between the 
Great Luxembourg and the Eastern of France, the particulars of 
which will be fully ex} lained at the next half-yearly meeting, is 
of the nature of a working yement, and free from any stipu- 
lutions likely to cause po Pate ent between France and Bel- 
gium. Thea 18, in “ t, been submitted to and approved 
by the Belgian Gove ‘nder the present arrangement the 
Great Luxembourg have s cured more favourable terms for the 
shareholders than they would have obtained under the agreement 
which was recently set aside by the Belgian Government. The 
arrangements with respect to the through traffic are especially 
favourable to the Grea 


t Luxembourg. 

THE report of the directors of the Melbourne and Hobson’s Bay 
Railway states that the tonnage of coal was 5780 tons, and of 
broken metal, &c., for Me ‘bourne Corporation, the suburban 
boroughs, shipping at the pi er, and of rubble for private buildings, 
amounted to 17,901 tons for the half year, A considerable improve- 
ment had occurred p sm ing the same perio | in the pass r traffic 
of some of the suburban di stricts. The permanent way was in 
excellent won ind the engines and other rolling stock 
were in an effective ¢ cc ion. The receipts for the past half year, 
after deducting the pa it of interest on debentures and working 
expenses, left a balance availa for dividend of £20,133, out of 
which was deducted £18,715 for dividend at the rate of 7 per cent. 
per annum, leaving a balance of £1418. The capital account to 
the 30th of June last showed that €970,394 had been e xpendec l. 
The revenue account for the half year showed that £70,053 had 
been received and £36,644 expe ynded, leaving a balance of £33,409, 
out of which £13,276 was deducted for interest on loans, leaving 
£20,133 as above. 

THE East London Railway is making progress. At the date of 
Mr. Hawkshaw’s last half-yearly report the following works 
remained to be completed :—Fifty lineal yards of covered way on 
the south side of the Thames, the covered way on the north side, 
the construction of the ope nings under the Greenwich Viaduct, 
the superstructure of the bridge over the Surrey Canal, the 
station buildings, and the perm: anent way. The whole of the 
above are now finished, with the exception of the temporary 
wooden station at Wapping, and of such works as may be required 
at the footpath or occupation road alongside the Greenwich 
viaduct. The woodwork of the station building at Wapping has 
been framed together, aml will only take a very short time to 
erect. The signals and signal boxes , ith the necessary fittings are 
completed, excepting the signals at the junction with the South 
London Railway, which, as well as the points and crossings there, 
are to be provided by the Brighton Salbeey Company. The 
requisite monthly notice has been given to the Board of Trade, 
who now await the ten days’ notice before se nding the Government 
officer to inspect the works. 

AN extraordinary accident occurred to a train on the Preston 
and Longridge Railway, the property of the London and North- 
Western Company, on Saturday last. Fifteen wagons laden with 
stone, in charge of a breaksman, who occupied a van in front of 
the train, were running down the steep gradient from Longridge 
to Preston, without an engine as usual, when immediately after 

assing the Grimsargh station, about a thirg of the journey from 

ongridge, the sixth wagon from the break-van leaped up from 
the line, snapped the coupling- -chains, and ran into the four-foot, 
where it remained station: ary. At this point there is a siding, and 
the extraordinary features in the accident are, first, that the suc- 
ceeding nine wagons all left the line, passed over and crushed to 
atoms the wagon lying in the four-foot, and then took their 
sage in a line on the siding with as much order as if they had 

en properly shunted thereon ; and next, that one of them took 
with it the wheels and axles of the wagon destroyed, and it ap- 
peared on the siding to have double the usual number properly 
attached. Three other wagons were greatly damaged; one 
belonging to the Lancashire and Yorkshire and another to the 
London and North-Western Company, were broken up beyond 
repair. Nearly 100 yards of the metals were torn up, and the 
contents ‘oy the wagons were partially strewn over the line that 
























































































of the rival American lines | 


the results of experiments with 
glycerine, kc. He accounts for the difference remarked in the 
nature of the explosion produced by various substances when they 
act upon matter of a different kind by supposing that the explosion 
produces a certain kind of vibration that may or may not be syn- 
chronic with that produced in the body operated upon by the ex- 





plosion. 

Messrs. LECHARTIER AND BELLAMY, in France, have studied the 
nature of the gases given off by various kinds of fruit after being 
plucked from the trees. They find that apples, cherries, goose- 
berries, and currants soon begin to absorb oxygen and to 
give off carbonic acid. The quantity of carbonic acid thus 


| produced is sometimes very considerable when the fruit is stored 





up inaroom. For instance, five apples weighing altogether only 
ammes, yielded from the 19th of January to the Lith of 
last, 6648 cubic centimetres of carbonic acid. 

AN interesting discovery has just been made in Russia, namely, 









ofa Byz: intine cameo in onyx, datel from the seventh century. 
e gem, which is embedded in a golden cup, presented to the 
Cathedral of Ouspenski by Catherine II., is two inches in length | 


The relief represents a cross surmounted by 
a medallion bearing the effigy of the 3 aviour, accompanied by two 
figures of ang An inscription in Greek characters contains the 
Emperor Leontius, who reigned at Byzantium from 696 to 69, 
having usurped the throne after the death of Justinian II. 


and of an oval form. 





THE exact altitude above sea-level is often required by en; a er 
and meteorologi The following is the hei ght above the lev lof 
the sea of the ground on which the E nglish < cathedrals are built, 
according to the Ordnance survey records at Southampton, viz. 
Lichfield, 287ft Lincoln, 217ft.; Durham, 215ft. ; Salisbury, 
153ft. ; Exeter, 129ft.; Winchester, 125ft. ; St. Asaph, 124ft. ; 








Ripon, 114ft. ; Chester, 88ft.; Worcester, 87ft. ; Carlisle, 82ft. : 
Bangor, 68ft.; Bristol, 63ft.; London, ‘Gift. : Gloucester and 


York, 57ft.; Chichester, 47ft. ; 38ft. ; Rochester, 
33ft., and Peterborough, 31. 

Dr. ANGUS SMITH has experimented on smoke of various degrees 
of blackness and brownness, and he shows that the ditticulty of con- 
suming mie does not commonly arise from a deficiency ‘of air in 
the furnace, but from the fact that a r: upid draught often fails to 
allow time for proper —— It is now certain that the 
black smoke prohibited by Act of amsagae nt contains carbonic 
oxide, one of the most poison 10us of gases. Carbonic oxide is only 
detected in smoke of the illegal density, hee when we find that 
this black smoke is re: illy an expe nsive article to produce we seem 
to be furnished with every reason why such a nuisance should be 
prohibited. 

Herr Hiteer has described 
tinning copper and brass, which, he says, is decidedly more 
tageous th in the old process, by means of tin and cream of t 
though this gives g lly very satisfactory results, In the new 
process fift n parts of It of tin are dissolved in 150 of wat r, 
and to this is added a solution of thirty parts of caustic potesh in 
300 parts of water. The various objects to be tinned are placed on 
a sheet of tin, shaped 1 a funnel and pierced with numerous 
small holes. This is placed in another vessel containing the above 
solution, and the whole is heated over a fire whilst the objects are 
stirred with a tin rod. In the course of a few minutes they are 
covered with a thin layer of tin as white as silver. 

Mr. Dancer has studied the character of the solid particles 
contained in the air of Manchester. Samples of the air were 
washed by Dr. Angus Smith, and the fluid was afterwards 
microscopically examined by Mr. Dancer. A single drop of the 
water was computed to contain no less than a quarter of a million 
of fungoid spores. The fact was verified by examining an ex- 
tremely small particle, and multiplying the result. The bottle 
of water having been kept for thirty-six hours, the quantity of 
fungi, already so gre¢ * visibly increased,” and on the third day 
miuute creatures were observed moving about in the fluid. Keep- 
ing, however, to our former figures, we find that 150 drops of 
water would contain more than 37,000,000 of the fungi, these 150 
drops being the washings of 2495 litres of the air of Manchester, 
which is about the quantity of air passing through the lungs of a 
man in ten hours! 

THE Scientific Review says that an important chemical discovery 
has been recently made by Professor Schutzenberger, namely, a 
new sulphur acid, having for its composition S O, H O; it there- 
fore contains one equivalent of oxygen less than sulphurous acid, 
and is formed when the latter is placed in contact with zinc. Its 
most remarkable property is that of possessing reducing qualities 
equal to those of nascent hydrogen; it consequently bleaches 
indigo and litmus almost instantaneously ; it forms a characteristic 
saltwithsoda. The author calls his new acid hydrosulphurous acid, 
a name which evidently cannot be retained, by which he wishes 
to express that it always contains water (or hydrogen). Its proper 
name would be hyposulphurous acid, but unfortunately that term 
is already employed for another acid, the composition of which has 
given rise lately to some discussion. No doubt M. Schutzenberger’s 
acid is the true hyposulphurous acid, analogous to hy pophosphorous 
acid, &c. 

THE equipment of a musketeer, as late as 1689, was very cum- 
brous. He was provided with a heavy wooden fork, which he had 
to stick into the ground with the prongs uppermost, to serve as a 
support for his matchlock, which he had to load with his oa 
horn and measure, keeping the ball meanwhile between his lips, 
The wadding he had to get from his hat. Nevertheless, the wheel- 
lock, provided with pyrites instead of flint, had long been invented, 
but seems never to have come into general use in armies, 
except for cavalry pistols. The French lock which a? the 
percussion system was invented as early as 1640, though it, of 
course, received successive improvements. But even before that 
time Gustavus Adolphus had introduced a great improvement in 
soenotey, by reducing the weight of the piece to 10 Ib. instead of 

5lb. This enabled the soldier to do away with the fork, and 
therefore increased the rapidity of the fire. The bullet weighed 
anounce. Another improvement of his was the paper cartridge, 
which, however, at first only contained the powder, the bullets 


being kept in a bag. 
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THE rains in ¢ la have recently been very heavy, and several 
railroad bridges the vicinity of Montreal have been washed 
away. ; 

| BRANCH telegraph offices are to be establishe 1 in a number of 


Indian military stations, to be worked by soldiers, thereby etfect- 
ing a considerable saving to the Government of India. 

Ove effect of the beginning of the new street from the Mansion 
House to the Embankment is to bring into view the west side of 
the Mansion House, which is seen from the Poultry under a new 
aspect, 

A MARBLE cenotaph, to the memory of the late distinguished 
astronomer, the E: "| of Rosse, has just been erected in the church 
at Parsonstown (Ireland). It is said to be beautiful for its 
simplicity, yet not altogether unadorned. 

A CONSIDERABLE number of diamonds and other precious stones 
has been lately found at Mudgee, 1 NewS 
pany has been formed to work diamond 1 
of rich eoppor ore h 





nul a Com- 


A new discovery 






s been made at Ballarat. 











Tuk s of the L h 
| the room It., Henri I\ 
| 109 pieces of ined glass of t 1 
turies, Flemis ( man, Swi ) 
| in ¢ ellent presery i 
THE French expedition to the Nort 
tave Lambert, is unable to set out. A journal announces that 
| about 180,000 francs are still: uired to ea Ty out the undertaking, 
intended to last four years, with tw the winters passed in the 
neighbourhood of the Pole itself. 
| THE Empress Eugenie has founded an annual prize of £400, to 
be awarded by the Geogr l Society of France to any French- 


enterprise which shall be judged 
, or 





man for the discovery, 


to be the most useful to progress, to the science of geogr 




















| to the external commercial relations of France. 
| Some English miners in the Asturias have discovered ata short 
| distance from Rivadellesa, an immense natural grotto entirely 
| filled with stalactite columns « beau Pass rt in 
| different directions, and exte I Ti 
cavern is said to be one of th f V 
| THE statute of Goethe, at Munich, was vered on the 28th 
| of August. Count canee apes t wit l l 
in the name of the King « Bb nted the sta to the 
representatives of the t i f were 
| invited to dine at the ro r it evening ( 8 
| « Torquato Tasso was given at t 
THE authorities of Glasgow have granted permission to run, 
experimentally, omnibuses drawn by ] t road ste ers with 
india-rubber tires, built by Mr. R. W. Tho n, C.1 linburgh, 
through the streets of their city. Befor ming to this decision 
they sent an official over to Edinburgh, wh re he witnessed a trial 
run of a road steamer with an omnibus attached to it 
Tue Fondaco dei Turchi, says the Architect, one of the oldest 
palaces on the ¢ nal Grande, Venice, has been restored t ex- 
pense of the municipality. It is a fine specimen, perhaps t rest 
of that peculiar style of Venetian twelfth century architecture iz 
which the Byzantine and Oriental ek nts were. so t peak, 
blended, and was built by the once powerful family of the Pesaros. 
Tue Russian merchant, Ssidorow, who has several times visited 
the mouths of Petschora, is now engaged in exploring the new 
passage round Norway, through the Volar Ocean, tot yuths 
of the Petschora, and then through the Carian Sea to the Obi, and 
if possible to the Yenesei. Ssidorow sails on board his own 


steamer, the Georg, commanded by Capt. Beck. It is said that 
| the Kussian Government have granted him the sole use for the next 
twenty years of any passage he may <liscover. 

On Tuesday 


morning the northern and southern end 


it Black 


wooden footway on the west — of the temporary bridg« - 
friars were closed to public traffic, and workmen were employed 
| in removing the wooden ion ework and timbers to make a clear 


space for the roadway approaches to the new bridge, wh 
now stated will be opened on Mic 


intended to close the whole lez 





y next, I 
+ western footway of the 


haelmas di 


or tl 





‘ 
. few days. 














temporary bri inst the public in 
Messrs. Hopkins, GILKES, AND CoMP ch, have 
' recently completed the erection of the se the glen 
at Saltburn-by-the-Sea. The stucture is almost entirely composed 
of iron, and the whole now presents a light and elegant appearance. 
The railing is particularly neat, strong, and effective, being com- 
pose d of angle iron, so arrar ged that no projecting ys are re- 
quired to give stability to the long leng gth of rail er side 
A specimen length of the railing will be shown <change, 





Middlesborough, next week, 

A SERIES of experiments have been carrie] o 
few days at the proof butt, Royal Arsenal, W 
ments invented by Captain Noble, late of the Li 
now one of the firm of Sir William Armstrong and C¢ 
to measure the velocity of a shot while on p 











Elswick, in 
the bore of a gun when fired, a nd also to test the strength of gun- 
powder. The results of the experiments are not yet ma 10Wn, 








} 
but it is anticipated that they will materially alter the data upon 
which theoretical calculations are made in gunnery. 


Tue St. Louis County Court has decided to cease further opera- 
tions in boring the artesian well, already the deepest in the mer 
The depth reached was 384: \ft., and the water obtained there was 
very salt. Some members of the court wished to continue the 
work until the well was 4000ft. deep, but a majority decided 
against this on account of the expense; the latest work in boring 
being nearly forty dollars a day, and the progress made in that 








time about din. The well is to be plugged up at a depth of about 
1200ft., where pure water can be obtained by pumping. 
Dvurine the six months ending June 30th this year, the value 





of the machinery exported was £1, s compared 





£1,269,756 in the corresponding period of 1868, 1 £1 ),21 
the first six months of 1867. In these totals th ments for 
figured for £315,423, against £269,138 in June, 1568, and 


June 





99,786 in June, 1867. The increase observable in this year’s 
figures arose in the shipments to Russia, Belgium, and Australia. 
Thus the value of the mac hinery exported to Russia in the first 


against 


half of this year was £189, 


t 
. £118,464 and £151,845 
respectively ; to Belgium, £94,468, against £7 


£68,970 and 











and to Australia, £102,740, against £43,895 and There 
has also been some increase this year in the value of the exports to 
Holland, Egypt, British India, &c.; but, on the other hand, the 


demand for British machinery appears to have decreased as regards 
France and Spain. 

Mr. WILLIAM F. DENNING, of Ashley- road, Bristol, has suc- 
ceeded in forming ‘‘a society of gentlemen possessing astronomical 
instruments, for securing ‘concerted observation of intere sting 
astronomical phenomena.” Amongst the list of members are the 
names of six fellows of the Roya Astronomical Society, including 
Mr. W. R. Birt, one of our leading authorities on lunar m: utters: 
and Mr. A. Brothers, the author of a very excellent catalogue of 
binary stars, and numerous valuable papers on celestial photogr: phy. 
The affairs of the society are managed by a president, treasurer, 
and secretary, and a committee of five members. The Rev. R, E. 
Hooppell, M.A., LL.D., F.R.A.S., of South Shields, is the presi- 

















dent; Mr, William F. ‘Denning, of Ashley-road, Bristol, is the 
treasurer and secretary, while the committee consists of gentlemen 





whose names are well known in connection with science. The 
society now consists of twenty-six members, and, if energetically 
managed, will be of great service in aiding the spread of practical 
' astronomy. 
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FORGING MACHINE, C 


Mr. WiLu1AM Cay, of Birkenhead, has 
patented an invention which relates to that 
class of forgings known in the trade as heavy 
forgings, the object sought being to ensure 
sound forgings, which it is very difficult to 
obtain when manufacturing bulky articles, 
the thickness of the metal in which greatly 
and suddenly varies. In manufacturing, for 
example, marine engine shafts with disc 
couplings the point of junction of the disc 
with the shaft will generally be found, when 
cut into, to exhibit internal fissures which 
greatly detract from the strength of the 
shaft. In order to avoid this defect, and to 
ensure solidity throughout the metal of large 
forgings, Mr. Clay proposes when forming 
heads, collars, or flanges upon the ends of 
shafts or rods to employ a horizontal hammer 
of peculiar construction, which is connected 
with and operated by a piston working in a 
horizontal steam cylinder, and thereby mate- 
rially to reduce the sectional thickness of the 
metal at the line of junction of the head, 
collar, or flange with the shaft. 

In the accompanying engraving, Fig. 1 
shows in side elevation the kind of steam 
hammer which Mr. Clay employs in manu- 
facturing heavy forgings; Fig. 2 is a partial 
longitudinal section of the same; Fig. 3 is a 
transverse section taken at the line 1, 2 of 
Fig. 2, and looking in the direction of the 
arrow; and Fig. 4 is a transverse section 
taken in the same line, but looking in an 
opposite direction. A A is the bed of the 
machine formed in one casting. To one end 
of this bed the steam cylinder B is bolted, 
and to the other is secured a block C for 
receiving on its face the anvil D. The face 
of this anvil is shaped to correspond to the 
form the end of the shaft is intended to 
receive by its lateral expansion, and in order 
to allow of the anvil being changed to suit 
different sizes or kinds of work it is made to 
fit into V’s formed on the face of the block 
C. The anvil is U-shaped, as shown at 
Fig. 4, and the block has a corresponding 
vertical hollow to enable it to receive the 
heated shaft that is intended to be brought under the action of*the 
hammer. ‘To facilitate the turning of the shaft on the anvil the 
block C is fitted with antifriction rollers ¢ ¢ ¢ which support the 
shaft when it is presented to the hammer. _E is the piston of the 
cylinder B, fitted to a cylindrical trunk E', which carries at its 
other end the hammer block. 

Fitted centrally in the face of this block is a conical piece G', 
which forms the striking part of the hammer; its object is to form 
a cavity in the end of the shaft, and thus by reducing the thick- 
ness of the metal at that part to remove the liability of fissures 
occurring in the forging. H is the slide valve, the rod h of which 
extends through the opposite ends of the valve box. At its rear 
end this rod is formed into a link to receive a cam 41, which is 
keyed to across shaft h?. This shaft rocks in bearings cn the top 
of the cylinder B, and it is fitted with a handle, by raising or de- 
pressing which the attendant is enabled to operate the valve, and 
thus regulate the advancing and retrograde movements v. the 
hammer at pleasure. 

To prevent the risk of damage to the machinery from inattention 
the valve rod is jointed at its front end to the arm of a rock shaft 
h® mounted in bracket bearings at the front of the cylinder B, and 
fitted with a pendant arm h‘ carrying an antifriction bowl. In a 
line with this bow] on the hammer head is fitted an adjustable 
stop /*, which as the piston is nearing its back stroke will strike 
the bowl of the arm /* and rock the shaft h3. The motion of the 
rock shaft will, by reason of its connection with the valve rod, 
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cylinder, while at the same time it will stop the _— of the 
exhaust steam, and thus provide an elastic cushion for the piston 
to strike against. 

An incidental advantage derivable from making the cylindrical 
trunk E’ of the large diameter indicated in the engraving is that it 
will allow of but a small amount of steam being used in the return 
stroke of the piston, while a powerful propelling force may be 
used for its advance. 
V-grooved wheels I, which turn freely on a fixed axle that passes 
through the hammer head. These wheels are intended to carry 
the weight and facilitate the traverse of the hammer, and for this 
' purpose they run upon and between angular rails K K', which 

constitute also tie rods for connecting the cylinder B and blocks 

C together, and enabling the machine the better to resist the strain 
| to which it is subjected. The lower rails K serve as track rails for 

the traverse to and fro of the hammer, and the upper rails K" 
| assist in steadying the wheels on the track rails. 
| In order to form a head or enlargement on a shaft according to 
| Mr. Clay’s invention he first takes a shaft forged in any approved 

manner, and piles the end with pieces of wrought iron, after the 
| manner indicated at Fig. 5, so as to approximate roughly to the 
| shape desired. The piled end of the shaft is next brought to a 
| welding heat in a furnace and the pieces reduced to a solid mass 
in the usual way, whereby a shaft head is obtained like that shown 
| at Fig. 6. 


Having thus prepared the shaft-forging, instead of 
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cause the valve to advance and cut off the supply of steam to the , 


The hammer head is fitted with a pair of | 
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finishing it in the ordinary way it is submitted to the action of the 
forging machine we have described, previously reheating the shaft, 
if that is required, to enable the machine to act efficiently uponit. 
The heated shaft is placed with its head opposite the hammer 
head, as shown at Fig. 2, in the block or rest C, furnished with 
antifriction rollers ¢ c for facilitating the turning of the shaft when 
required. The head of the shaft overlies the anvil which forms 
the face of the block C, and the hammer, by reason of its shape, will, 
in delivering its blows, form a conical hollow in the head of the 
shaft, and thereby to a considerable extent reduce the bulk and 
equalise the thickness of the metal at the centre or the junction of 
the head with the shaft. By turning the shaft from time to time 
on its axis as the operation proceeds its head will be reduced under 
the blows of the hammer to a regular figure, requiring compara- 
tively little turning to finish it. This mode of forging thick por- 
tions hollow also ensures a more equable contraction of the metal 
when cooling than hitherto, and the formation of fissures in large 
forgings of the character illustrated will be thereby avoided. To 
ensure the best practical effect the cooling of the metal (when the 
forging is completed) is commenced at the centre of the head by 
the application of a jet of water or other cooling medium. By 
thus causing the metal to shrink towards the interior instead of 
the exterior the chief difficulty of obtaining sound forgings will be 
removed. Mr. Clay is now erecting large works at Birkenhead 
for the manufacture of heavy shafting, of which we shall shortly 





place a detailed account before our readers. 








MR. W. H. BAILEY’S PATENT 


Av the Royal Agricultural 
Show’s meeting some attention 
was directed to the pyrometers 
for various purposes, exhibited by 
J. Bailey and Co., of the Albion 
Works, Salford, which we have 
before casually alluded to. The 
annexed cut shows one use to which 
the pyrometer can be applied, and 
we are informed that more were 
sold for this purpose than for the 
many other purposes for which 
pyrometers are wanted. It will be 
seen that it is an instrument 
pointed at the end, which, on 
being thrust into the stack, indi- 
cates the temperature on the dial. 
From experiments recently made 
at Shrewsbury the following 
figures were obtained. Messrs. 
Bailey consider a stack dangerous 
at 200 deg., and after that point 
it should be pulled to pieces :— 


Day after Temperature. 
stacking. 6am. 6p.m. 
9th eo. + <5 0) 6 ee “f eo 100 1c 198 
llth a i* . =< oe . . ee 1298 .- 1830 
12th ee . ° ee - 1382 .. 19% 
13th eo . . 128 .. 122 





14th 
15th 
18th 
19th 
2st 
22nd +o ee os 96) 66 Ls 
Of course with this there was no danger, but according to the 
usual test by hand it was thought quite hot enough. Other 
modifications of their instruments are being introduced for indi- 
cating spontaneous combustion by Messrs. Bailey. One is to test 
corn in bulk, another as a fixture in coal-carrying vessels. The 
modifications for oil and tar and other stills, as well as those for 
blast furnaces and boiler flues, are worthy of the attention of 
practical engineering economists. 


126 
110 
110 
92 
98 
80 
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PONCELET WATER-WHEEL AT EXWICK MILLS, 
NEAR EXETER. 


WE illustrate this week, at pages 195 and 198 a water-wheel 
and sluice belonging to a class which ought to be far better known 
than it has yet become amongst millwrights and engineers. The 
machine is fully represented in our engravings, which we have 
pleasure in laying before our readers as furnishing a good 
example of modern practice, bearing evidence of careful design, 
and containing some novel features which will well repay 
attention. 

The wheel was erected, in 1867, to drive a new flour mil] then 
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building on the Exwick mill-stream, a diversion of the river Exe, 
near Exeter. The water power at this mill site was originally 
divided between two separate mills, a paper mill and a woollen 
mill ; the latter, which was destroyed by fire, being situated 
immediately below the paper mill. Each mill was driven by two 
water-wheels working with a fall of about 2ft. 9in. 

It was determined in 1867 to erect a flour mill on the site of 
the paper mill which had long been vacant. The larger of 
the two wheels at the paper mill was a low breast wheel 16ft. 
wide, and in planning the new mill it was arranged to replace 
this wheel by an undershot of the Poncelet class, and by removing 
the ruins of the old woollen mill, and lowering the bed of the 
stream, to amalgamate the two falls, and thus throwthe whole 
water power on the new wheel. The maximum fall thus obtained 
amounted to 5ft. 7in., this of course being dependant on the level 
of the river, which if at all swollen causes the wheel to work in 
back-water, as is practically the case during the greater portion 
of the year. 

The average flow of the mill-stream is about 8000 cubic feet 
per minute, the maximum flow permitted by its fall and section 
being about 11,000 cubic feet per minute when running bank 
high. In consequence of thisincreased volume of water requiring 
to be passed through the sluice under the diminished head 
caused by back-water in times of flood, it was decided to adopt 
Poncelet’s curved form of race for directing the water upon the 
wheel. The effect of this is that with the highest opening of the 


sluice, the angle between the direction of the water and the cir- 
cumference is maintained constant, or nearly so, throughout the 
whole depth of the vein of water impinging on thewheel ; whereas 
with the ordinary straight inclined race there would be a difference 





of nearly 25deg. between the angles made by the upper and 
lower surfaces of the vein, respectively, with the circumference of 
the wheel. The curved form of race, which is an essential part 
of the true Poncelet system, is often referred to in connection 
with wheels of this class, but the present instance is believed to 
be the first example of its complete adoption in this country. 
The wheel race is constructed of large blocks of Dartmoor granite, 
accurately worked to template, joggled together, and bedded on 
a foundation of brickwork and hydraulic concrete. 

The water-wheel is 14ft. in diameter and 12ft wide. On the 
shaft, which is of hammered iron, 10in. diameter at the journals, 
are keyed four cast iron centres 3ft. in diameter, recessed to 
cal six arms each, the least thickness of metal in the webs 
being lin. The arms are wrought iron flat bars 4in. + lin., each 
accurately fitted and secured to the centres with three jin. bolts. 
The outer ends of the arms are widened into palms 6in. broad,and 
attached to the shrouds with two rows of fin. rivets, 3in. pitch. All 
the rivet and bolt holes in centres and arms are drilled. The 
shrouds are of plate iron jin. thick, each ring being formed of six 
plates jointed on the centre line of each arm. The floats are of 
sheet iron hin. thick, carried by curved angle-pieces riveted to the 
shrouds with gin. rivets, but attached to the floats by four snap- 
headed boltsin each, in order to facilitate repairs. The floats 
are stiffened by three rings of jin. stays and bolts, midway 
between the shrouds. The radial depth of the shrouding is 2ft. 
9in., being equal to one-half the head, ‘and the floats are thirty- 
six in number. 

The sluice-gate is of ‘the kind usually adapted to this class of 
wheel, but its novelty consists in its having a peculiar revolving 
motion, eftected by the radius bars not being parallel to one 
another in each pair; and this arrangement possesses several 
advantages. The toe of the sluice in opening approaches close to 
the whee!, thus delivering the water with the least possible loss 
of velocity. The head of the sluice does not rise, but slides back 
almost herizontally, in consequence of which the centre of gravity 
of the whole sluice has only to be raised about one-half the height 
of the opening obtained ; at the same time the point of appli- 
cation of the lifting power describes a path sensibly coinciding 
with the direction of the pitch-line of the rack, The length and 
divergence of the radius bars are adjusted so that the whole 
apparatus is kept as nearly as possible in equilibrium with the 
resultant pressure of the water, without requiring any counter- 
poise whatever. So completely has this result been attained in 
the present design that the cast iron sluice 12ft. by 9ft., and 
sustaining an average water pressure of about ten tons, can be 
raised or lowered by the pressure of a single finger. The facility 
afforded by this mode of construction for the employment of a 
sensitive governor and regulating apparatus will at once be 
apparent. 

The body of the sluice works in a frame formed by two side 
jambs, bolted to a sill at bottom and to a pair of girders at the 
top. The cast iron sill is sunk flush into the granite masonry of 
the wheel-race. It is rebated to receive the toe of the sluice, and 








is bolted to a back flange at the foot of each jamb. The side 
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jambs are cast of the shape and section shown on the drawings. 
They project 3in. from the face of the walls, leaving a clear 
opening equal to the width of the wheel, and they have a pro- 
jecting flange, or caulking, the whole length of their up-stream 
sides, sunk 2in. into the walls to a make a solid and water-tight 
joint. Each joint is bolted to the sill at foot, and has lugs for 
three holding bolts passing through the walls, and one bolt 
through the bottom flange of each girder. The body of 
the sluice is formed of three cast iron plates, gin. thickness 
of metal, stiffened by flanges and cross feathers, planed 
and put together at the flanges with jin. bolts. The joint 
between the sluice and jambs is made perfectly water-tight 
by a strip of leather, held in place by a wroughtiron bar 1 4in. 
by 4in., and jin. screws tapped into the sluice. The sluice is 
guided by two pairs of radius bars of wrought iron, 4in. by lin., 
chamfered off on the edges. The upper end of each bar is jointed 
to a small cast iron trunk bolted on the down-stream face of the 
sluice. The lower ends of the bars are jawed and jointed in pairs 
to two cast iron sole plates. ‘Thesole plates bear on two sleepers, 
bedded flush with the pitching and extending under the flank 
walls on each side. Each plate is held down by two 1 hin. bolts, 
3ft. 6in., long passing through the timbers. The sluice is regu- 
lated by a hand-wheel ang gearing working two inclined racks, 
the lower end of each rack being jointed to a lug cast on each 
side plate of the sluice, at the junction of the two feathers across 
the centre of the plate. The gearing is carried on cast iron 
frames bolted to the girders, and is made sufficiently powerful to 
enable the sluice to be worked during examination and repairs 
when the water is withdrawn from the leat and the whole weight 
of the sluice is thrown upon the gear. 

As has been explained above, the effective head of water is 
subject to considerable variations, whilst the speed of the mill 
must be maintained as uniform as possible. Many observations 
were made from which to compute the average mean velocity of 
discharge, which resulted in this being taken as 1000ft. per 
minute approximately. From this assumed value the wheel was 
set out, the velocity of the circumference being fixed at 585ft., 
giving 13°3 revolutions per minute, and the mill gear was speeded 
accordingly. 

It was intended to start the mill with twelve pairs of stones 
and the accompanying machinery, but owing to tinancial affairs 
the internal arrangements of the mill were not completed, and an 
opportunity has not yet been afforded of testing the full power 
of the wheel. The most it has yet been called upon to do is 
equivalent to about 30-H.P. (six pairs of stones and dressing 





machinery), and it has proved fully equal to this with a con- 
sumption of rather less than 6000 cubic feet per minute, the | 
remainder running to waste, and the wheel working in from 6in. | 
to 9in. of back-water. The result is so far very satisfactory, and | 
denotes a useful effect of about 60 per cent. of the actual water 

power, Negotiations are now in progress for completing the 
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whole of the mill work, and it is hoped that careful observations 
will then be made of the performance of the wheel when working | 
up to its full power, the result of which will have much interest. 
The wheel proves to be well adapted to situations where the mills | 
are frequently “tailed "’ by high water. 
The curved form of the floats is very favourable to their escape | 


from the water, and the wheel labours much less than the | 
commoner kinds with straight or angular floats when working 
deeply immersed. 

The whole of the work was designed by Mr. E, W. Buller, C.E. | 
under whose superintendence the water-wheel, sluice, and main 
stone gear were erected by Messrs. Martin and Son, of the Eagle | 
Foundry, Exeter; the mill work being executed by Messrs. Bodley | 
Brothers, of the same city, the entire job reflecting the highest | 
credit on both these eminent west-country firms. 





WHITWORTH ScHOLARSHIPS.—The following is a list of the 
successful candidates, with their ages, occupations, and the number 
of marks they obtained, who have been reported to the Science 
and Art Department as entitled to the ten Whitworth scholarships 
of £190 a-year each :—William H. Greenwood, aged 23, engineer, 
student at the Mechanics’ Institution, Manchester, 143 marks ; 
Thomas A. Hearson, aged 23, engineer, student, Royal School of 
Naval Architecture, 137 marks ; John Hopkinson, B.Sc., aged 19, 
student at Cambridge University, 134 marks ; Thomas S. Elgood, | 
aged 24, mechanical engineer, Leicester, and Owen's College 
Manchester, 127 marks; George A. Greenhill, aged 21, student at 
Christ's Hospital School and Cambridge University, 116 marks ; 
John R. Brittle, aged 23, engineer, student at Sir Walter St. 
John’s School, Battersea, 113 marks; Thomas W. Philips, aged 
23, student at British School, Millwall, and Royal College of 
Science, Dublin, 100 marks ; Richard Sennett, aged 21, engineer, 
student at the Royal School of Naval Architecture, 98 marks ; | 
Robert B. Buckley, aged 21, engineer, student at Merchant Taylors’ 
School, 97 marks; Charles E. Leeds, aged 23, B.A. (Oxon), 
student at Oxford University, 96 marks, 

IMPROVED CaBs.—The Council of the Society of Arts offer the 
following medals for improved hackney carriages specially suited 
to the metropolis :—The Society’s gold medal for the best and most | 
convenient open hackney carriage for two persons. The Society's 
silver medal for the second best ditto. The Society’s gold medal | 
for the best and most convenient closed hackney carriage for two 
persons. The Society’s silver medal for the second best ditto. 
The Society’s gold medal for the best and most convenient hackney 
carriage for four persons, either open or closed, or both. The 


Society’s silver medal for the second best ditto. Lightness of con- 
struction, combined with adequate strength and durability, will 
be iall idered in making the awards. The awards will 





be made after actual trials of the carriages extending over a certain 
period. Communications describing the carriages must be sent to 
the secretary of the Society of Arts before the lst January, 1870, | 
the carriages to be sent to a place hereafter to be appointed. The | 
council also offer the Society’s silver medal for the best instrument | 
to be affixed to a cab or other hackney carriage, for indicating the 
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— 
fare as between the passenger and the driver, whether by registering 
the distance travelled or otherwise, and which instrument shall 
also indicate, for the convenience of the cab-owner and of the 
driver, the total distance travelled during the day and the total 
amount earned. The instruments competing, with full descriptions 


| of their construction, to be sent to the mye house before the 


Ist of January, 1870. Competitors may, at their option, sign their 
communications, or may forward with them sealed letters con- 
taining the name and address of the writer. The council reserve 
to themselves the right of withholding all or any of the medals, in 
case none of the carriages or instruments possess, in their opinion, 
sufficient merit. In the trials of the several carriages the small 
amount of vibration and noise will be duly considered by the 
judges. 

FinpING oF COAL ON THE CLIFTON EsTATES NEAR NOTTING- 
HAM.—( From a Correspondent ).—There is at the present time a 
going on as to whether coal does or 
does not exist in Northamptonshire. Without expressing an 
opinion as to the probabilities or otherwise, we may refer our 
readers to a great achievement in a similar branch in another part of 
the country. The question as to whether coal existed south of 
the Trent has been a debatable one for many years. Those skilled 
in geological and scientific knowledge declared that such could not 
be the case; but practical men adhered to the opinion that 
coal was there, and would repay the cost of winning 
it. The former pointed out the fact that twelve years ago 
were made in order to ascertain if coal did 
exist. The results, although the work was not carried out, were 
said to be such as to destroy the probability that such was the case. 
This fact, backed up by what was known of the coal which was 
being got at the ford Pit, near to the Clifton estates, rendered 
the undertaking anything but of a safe nature. The coal which 
had been met with at the Radford Colliery was of such an 
inferior quality that the owners gave up the task, finding that 
it would not repay the trouble of getting it. In the midst of all 
these discouragements the late Sir Robert Clifton sought the 
advice of some of the most eminent engineers of the day. 
Amongst others he consulted John Brown, C.E., F.R.S., of 
Harbro’ House, Barnsley, who, after making investigations, 
came to the conclusion that coal did exist. Mr. 8. Marsh, 
the present manager of the works, also adhered to the belief that 
coal could be found. Mr. Lancaster was also consulted, and gave 
it as his opinion that coal measures were intact under the estate, 
but advised Sir Robert not to sink unless he was fully prepared 
with the means to carry the sinkings to a successful issue. Sir 
Robert determined to risk the chance, and on the Ist of May, 
1867, the Messrs. Boot commenced the borings. On the 8th of 
June, in the following year, the first sod for the new shafts was 
cut. The work, although fraught with difficulties, went on, and 
after numerous obstacles had been gone through, and various 
beds penetrated, coal was found in the 7 part of the present 
month. The shaft is sunk nine yards into the seam which isa very 
good one, and of considerable thickness. The sinkers have also 
met witb a rock which contains a seam of lead, and which was 
marked with coal. Arrangements are now being made for opening 
out the pits on a large scale, powerful machinery being about 
to be laid down. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 


NOTES ON A LEADING ARTICLE ON PATENT RIGHT IN THE 
ENGINEER OF SEPTEMBER 3RD, 

Sir, =THE writer* characterises the anti-patent movement as 
“advocating robbery.” It would be stigmatised as such deservedly 
if it aimed at depriving patentees of the rights they have legally 
already acquired, But thatis by no means the case; it is directed 
only against the concession to other patentees of more rights. We 
differ in the history of the recognition, as he would call it, or the 
institution as I regard it of property in inventions. He says :— 

* The law, ‘Thou shalt not steal,’ existed in the minds of men 
though it was not written, and we defy Mr. Macfie to prove that 
the operation of this law is confined to any given object. It takes 
no cognisance of the value or kind of entity possessed, but simply 
the right of possession in the entity, which is universally recog- 
nised as pertaining to the tirst legitimate owner. . . . We 
absolutely deny that the operation of the conscience law to which 
M:. Mactie refers applies solely to things material.” 

it being not easy to prove a negative, I reply by a counter 
demand, viz., that my adversary will prove the recognition in 
ancient law of any property other than in things material ; or, if 
he cannot do this, that he will adduce any historic reason for 
believing that the conscience of mankind or of rulers ever 
responded among Greeks, Romans, Jews, or Egyptians, or does 
respond now in China or any country not sophisticated by European 
civilisation to the principle of conceding exclusive proprietorship 
in inventions to any owner, whether first or not, and however 
legitimate. 

Lo proceed:—‘** Mr. Macfie confuses knowledge with original 
ideus, . . . In these last property is conferred by statute law, 
7 imply because most men have acknowledged that the 
Yhou shalt not ‘ i ginal ideas; in other 
words, to the first possessors just as freely as it applies 
to land, Statute law is I deny that patents 
originated in any view thal there morally is exclusive property in 
inventions, 

The writer ; 
ventors have 






















a result,” &c. 





nts of patent law urge that in- 
a reward based on the commercial 
value of lly it seems, on the ground, that 
the re some inventors receive are out of all proportion 
to the value of the i * Let me explain. We deny that 
there is any right to rewards, and we allege that the rewarus now 
given are objectionable for, inter alia, the reason stated above. 
The wri ik of this value thus :—** The commercial 

ole, never pays more for a thing than it is worth.” 
sutisfactorily here requires a long argument, which 
I will summarise t :—''he commercial value of an invention 
depends on the money it brings in or saves. If there were no 
patent, this benefit accrues to the inventor only so long as he alone 
knows the secret or uses it, and to anybody else who may in pro- 
cess of time do so. The etfect of letters patent is twofold : they 
release the first inventor from the inducement to try to keep his 
invention secret, and by the monopoly they give enable him for 
fourteen years to restrain other persons from using it. Hence the 
commercial value of a patented invention is greater than that of 
an unpatented invention, Grant that people who have used Mr. 
Besseimer’s or M, Golay’s invention have paid no more than it was 
worth, and the fact remains that as they were not voluntary nego- 
iators they muy have paid a great deal more than was fair, and 
perhaps mor n they could atford, because the State left them no 
alternative, but compelled them to pay excessive royalties or suffer. 
The State, in fact, deprived the ironmasters and millers of their 
natural liberty to use certain processes, and subjected them at the 
will of patentees to certain charges (payable, too, whether trade 
was remunerative or not). The licencees were in the position of 
the man to whom is addressed the demand, ‘‘ Your purse or your 
life.” Nobody alleges that the patentees just named would 
«dif they had received very much smaller 
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have been ill remuner 
royalties than they drew. 

In spite of the ingenious pleading of the article, a monopoly is 
a monopoly no less in virtue of its affecting only articles or opera- 
tions that were previously unknown ; and to abolish patents is not 
** abstraction from the individual by the community.” The State 
would thereby merely leave every first inventor free to do with 
his invention what he would or could. 

The writer says, ** Another may hit on the same idea and be 

compelled to pay the first man for the right to develop it, but he 
will not pay him a farthing more than it is worth.” In this 
sentence he admits what is indeed of very frequent occurrence, 
that an original but not first inventor may be hindered and taxed 
by a prior patentee who has not adequately developed the ide 
patented, and who has (as I contend) no, claim except by the 
patent, to get anything at all for what the ** idea” is ** worth.” 
_ I thank the writer of the article for his Peninsularillustration : 
it is quite @ propos—a service was wanted, was obtained, and was 
rewarded well. Let the State by all means do what the officer he 
mentioned did, let it also pay for Moncrieff guns and perforations, 
and every service it asks and accepts. Not less let manufacturers 
singly, or, still better, in associations, dothe same. This would be 
houcst payment for work done. but, indeed, I go further, and 
advocate State rewards, only these must be paid by the State in 
money, not in monopoly, RK. A, Macrir, 
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THE UTILISATION OF SEWAGE. 

Sir,—In the letter I addressed to you last week I ventured to 
take the assertion that pouring sewage on the surface of land is 
neither an effectual way of utilising its fertilising ingredients nor, 
it is to be feared, a very safe way of dealing with it in a sanitary 
point of view. We have plenty of cases of large crops of grass, 
&e., raised by sewage; but when the arithmetic of the matter is 
gone into it is found that the same amount of ammonia applied in 
the sewage would have raised at least five times the amount of 
getation if applied as a dry concentrated manure. The danger, 
in a sanitary point of view, of course is that part of the 
sewage runs off the land unpurified, and that a considerable 
portion of the ammonia flies off to taint the air. A very important 
question then comes to be asked, What is the best way of abstract- 
ing the ammonia from the sewage so as to be obtained in a concen- 
trated form fit for manure? And it is here necessary to notice 
that sewage may be looked upon as simply a solution of ammonia, 
stronger or weaker, as the case may be. ‘The strength of it in the 
sewage of large cities varies apparently from three grains to ten 
ns per gallon. It is also to be noted here that before sewage 
comes to the state when it may be looked on as a solution of am- 
monia it requires to be mixed with an alkali in order that the 
matter in suspension m be precipitated, and the ammonia 
liberated from any acids it may be combined with. When Sewage 
is thus mixed with «a due proportion of lime an immediate and 
striking change takes place. After being well stirred, the solid 
matter begins to separate and gradually sinks to the bottom, 
leaving the water above clear and transparent. This clear 
water, however, emits a distinct smell of ammonia, and if 
allowed to flow into a river in this state would pollute the 
water almost as much as if no precipitation had taken place. 

Itis very evident that if some very cheap and abundant substance, 
suchas lime, could be obtained, which, when mixed with the sewage, 
would precipitate the ammonia along with the other solid matters, 
the thing would be done, and the problem of converting sewage 
into a portable and valuable manure would be solved. But this 




































substance never has been found. There are no doubt some sub- 
stinces which ially precipitate ammonia, Some of the salts 
of 1esla do it, although not when the solution 
is so diluted as in sewage. ‘Then there are mixtur 








[Mr. Mactie forgets that the personality ef contributors is merged in 
that of the Editor.—Ep, E.) 





such as those in use at Leamington, which evidently 
do it to a certain extent. But the drawback is their expense. 
Ammonia is a valuable commodity, but so are the materials — 
blood, alum, and clay—made use of at Leamington. If astatement 
given in a contemporary last week be correct one, it takes 4 lb. 
of a mixture made up of these materials to purify 1000 gallons of 
sewage. No statement is made as to the expense entailed in pro- 
viding the requisite materials, nor of the proportion of the 
ammonia retained, and I suspect a very large quantity is lost or 
carried away in the water. Another process of somewhat the same 
kind has lately been put in operation at Bradford by Mr. Holden, 
but no details as to results are yet given. 

When we consider the nature of ammonia, that it isa gas, and 
that it has a powerful affinity for water, it is plain that when 
small quantities of it are dissolved in large quantities of water, as 
in sewage, it is very improbable that any solid substance or sub- 
stances will have the power, when mingled in small quantities with 
the sewage, of abstracting the ammonia from the waterand causing 
it to fall with the precipitate. 

There is only one chemical agent I know of that can thoroughly 
and effectually separate ammonia from water, and that agent is 
heat; and the question comes to be, Can heat, in such a case, be 
applied with economy and effect? At first sight the idea seems a 
startling one. To heat and boil such enormous quantities of 

yater seems the height of absurdity. Buta little consideration 
shows the thing to be reasonable and practicable if the sewage be 
dealt with in a moderately concentrated state. It is for this purpose 
that I recommend a separate system of sewers, in which the whole 
excrementitious matter of cities can be carried away from water- 
closets, urinals, &c., to a place where it can be most conveniently 
dealt with. The sewage of Glassow, for instance, where water is 
so largely used, is diluted to such an extent that probably it is not 
much more than one-third part of the strength of London sewag 








| that is, if we estimate its strength by the number of grains of am- 


monia per galion which it contains, the average strength of the 
Glasgow sewage will not exceed, I think, three grains per gallon. 
Now it is not safe to make any dogmatic statement on such a sub- 
ject as this; but I do not think it possible, by any system of irriga- 
tion or precipitation yet devised or likely to be devised, to utilise 
sewage profitably when diluted tosuchanextent. The necessity of 
concentrating the sewage into a separate system of sewers is not 
peculiar tomy scheme, for diluted and mingled with so many foreign 
ingredients as it is at present, the attempt to utilise it in any way is 
certain to turn out a failure. The propriety of so concentrating it, 
even when intended to be used for purposes of irrigation, is now so 
generally recognised that Lieutenant-Colonel Ewart, who was ap- 
pointed by the Home Secretary to give in a report on the sewage of 
some towns on the Thames, recommends a ‘*separate system” as 
the right method of proceeding, in order to meet the difticulties 
which these towns experienced in dealing with their sewage. 

Another very obvious recommendation of aseparate system is that it 
is possible to ventilate such sewers at a moderate expense, and so 
prevent foul gases puisoning the air. ‘To ventilate the huge sewers 
in which the filth of our great cities is carried along, with their 
innumerable gratings and openings, is at present almost an impos- 
sibility. No such ditiiculty would exist in the case of sewers of 
comparatively small dimensions, and with no openings except at 
their connections with the water-closets. The temperature within 
a house is of course generally higher than out, and the conse- 
quence at present is that whenever the valve of a closet is opened 
the gases in the pipe have a tendency to rush up into the house, 
and most certainly often do so, Beyond all question this is a great 
drawback to the water-closet system, causing evil smells, and 
especially poisonous gases, to be prescnt in small warm houses. 
Now there is nothing that I know could counteract this but a 
state of things so contrived that whenever the closet valve is 
opened a downward current would be generated, carrying the 
gases along with it. In a ‘‘ separate system ” such an arrangement 
could be managed by simply connecting the sewers at proper 
intervals with brick stalks, thus causing a constant suction to be 
acting on them, and carrying the foul gases into the atmosphere 
at such a height that they would be innocuous, An improvement 
on such a plan would be to carry the gases through a furnace and 
burn them before passing into the atmosphere. 

In the matter of a ** separate system” a question arises of course 
as to the state of the sewers after the excremental matter 
has been taken out of them, and as to what would be 
the effect of the remaining sewage if allowed to flow into 
the rivers as before. ‘There can be no doubt it would 
be desirable, in a sanitary point of view, to have no such 
thing as underground sewers with openings to the surface inter- 
secting the streets of large cities; but this is impossible, and the 
next best arrangement is to keep the noxious and gas-generating 
substance, viz., the excreta, by itself, allowing it to have no com- 
munication at any point with the atmosphere which is to be 
breathed by human beings. What is then left in the large sewers 
has little or no tendency to generate gases of any description, or 
at least those which experience has shown to be prejudicial to 
animal life. And the same in regard to the pollution of rivers 
with sewage. The washings from the surface of the streets, the 
refuse from public works, &c., carried down by the sewage into 
the river, soon separate from the water, and fall as a harmless 
sediment; whereas excremental matter contains animmense amount 
of matter in solution which does not fall, but mixes with the 
water and pollutes the river for miles, The only real difficulty in 
the way of a “separate system” is a practical one. Is it possible 
to get all the polluting matter of a city into a system of sewers by 
itself? Ifso—and I see no reason why by proper management it 
may not be done—then beyond all question it is one great step in 
sanitary reform. It affords the possibility, as I have endeavoured 
to show, of preventing the contamination of the atmosphere, and 
it affords the possibility also of utilising profitably the manure 
which the sewage contains. 

I have already said that ammonia was by far the most valuable 
of the manuring constituents, and that heat I believed to be the 
most effectual and cheapest agent in separating ammonia from 
water. 

To store up ammonia in large quantities for the purpose of using 
it as manure, it must be put in the form of a salt—that is, it must 
be combined with an acid to fix it, to prevent it dissipating itself 
in the atmosphere like any other gas. The simple and obvious way 
to obtain the ammonia from its solution is to bring the water in 
which it is dissolved to ebullition; the steam which rises from it 
is then led by a pipe into a vessel containing an acid, generally 
sulphuricacid. The acid retains the ammonia and the water passes 
off as steam. <A concentrated solution of sulphate of ammonia is 
thus obtained, which can easily be evaporated down to the « t. 
In its natural state the ammonia is partly in the form of a salt. 
The sewage requires, as I have already said, to be treated with 
lime in order to set the ammoniafree, ‘The lime, asis well known, 
has the property of clarifying the sewage, the matter in suspension, 
as well as the principal portion of the phosphoric acid, being pre- 
cipitated. The clear hquor in the top is then a solution of 
ammonia, Were it neutralised with sulphuric acid and evaporated 
sulphate of ammonia would be left. This, of course, in the case of 
the sewage would be absurd. The ordinary method practised in 
obtaining the ammonia from gas-liquor, Xc., is to fill a large boiler 
and bring its contents to ebullition. A pipe from the boiler con- 
veys the steam through acid as I have described, Only abouta fifth 
of the liquor requires to be evaporated until the ammonia is all 
driven out. Even this method, however, would not suit in the 
case of sewage, even when concentrated, asI propose it should be. 
The bulk of water is so great in comparison that some plan 
must be adopted where speed in the process and great economy of 
heat are studied and obtained, 

The process 1 propose professes to accomplish these ends to a 
great extent. I have trespassed, however, so far again on your 
patience that I must put off till another time some further remarks 
{ would like to make. 

Glasgow, September 7th, 1868, 
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THE WESTERN BOUNDARY FAULTTOF THE SOUTH STAFFORD- 
SHIRE COAL-FIELD. 

Sir,—Under the above heading an account of a gate road driven 
across the western fault, is given in your paper of the 30th July. 
The two diagrams which accompany it appear to have been pre- 
pared with great care, and they give so much detail that possibly 
one who has not visited the underground workings may fairly 
offer an opinion upon the nature of the fault. The members of 
the Dudley and Midland Geological Society include so many 
gentleman who combine the practice with the theory of geology, 
that they are most competent to form an accurate judgment upon 
the evidence shown to them; and I should not have ventured to 
address this letter to you were it not that I am anxious to put 
the engineer upon his guard as to this fault being the result of 
denudation, to which view the writer of the article evidently in- 
clines. I believe there are few geologists holding this opinion, 
which Mr. Jukes once held but afterwards abandoned. 

This view has no doubt been encouraged lately by the discovery 
that the east boundary fault of Shropshire is the result of denu- 
dation, and so far as they have worked, even in the lowest coals, 
the denudation is found to cut them off. Geologists eagerly seek 
for the opposite side of this valley. No proof having been as yet 
made in the intervening district, they pass into Staffordshire to 
discover, if possible, from that side evidence of denudation which 
might lead them to suppose they had found the opposite side of 
the valley. Thus there isa predisposition to associate with this 
western fault some idea of denudation. 

Upon the supposition of the Staffordshire western fault is 
merely a cliff, against which the Permian was deposited, the 
writer of your article explains the rapid dip of the coal in Fig. 2 
by the undermining of the lower clunches and sandstones by the 
waters of the Permian Sea ; the superincumbent strata then sub- 
sided, and the consequence was that a sharp declination of the 
strata occurred as far as the subsidence affected the strata. This 
may satisfactorily account for the dip of the coal strata westward ; 
but how, upon such a theory, can you account fora sharp upward 
inclination of the strata? Your article does not attempt to explain 
this. 

The Symon fault of Shropshire shows that the denudation that 
caused it took place after the formation of the older coal mea- 
sures and before the deposit of the younger, for the valley which 
was formed by it is filled up with deposits of the latter age. The 
headway at Himley, Fig. 1, shows the supposed valley of denu- 
dation to be occupied by Permian strata. We cannot, therefore, 
I think, compare the Symon fault of Shropshire with the western 
fault of South Staffordshire, even if it could be shown to be the 
result of denudation. Since, however, it is known that at the 
close of the carboniferous age there was another period of denu- 
dation, as evinced by the nonconformity of the Permian and coal 
measures over probably the greater part of the t of country 
between Shropshire and Staffordshire, the denudation spoken of in 
your article may be referred to that period, the vacuity being 
afterwards filled up with Permian strata. This is, however, con- 
tradicted by the sharp angle at which the Permian strata dip from 
the coal measures, as shown in Fig. 1 (about 55 deg.) Accord- 
ing to the ‘‘ water theory” we should require another washing of 
the Permian substrata to account for this rapid dip. In Fig. 2 it 
will be observed that the coal measures dip eastand west, so that 
we require an undermining of the strata on both sides to account 
for it. 

An examination of other portions of the western fault of 
South Staffordshire tends to show that it is unmistakeably a 
downthrow to the west—the main fault being sometimes ap- 
proached by a succession of smaller faults. The direction of the 
vertical movement in such faults is commonly indicated by the 
edges of the strata being bent. When the fault is not cut off quite 
so shortly the coal and strata “drag” ata slower rate. This ac- 
counts for the dipping of the strata westward as we approach the 
fault, and as shown in Fig. 2, and it is not due tothe washing out 
of strata beneath. 

The upturning of the coal in Fig. 1 is due to lateral pressure-- 
lateral pressure is also traced in the curvature of the strata in 
diagram 2. 

It not unfrequently happens that the coals along the side of an 
important fault are bent like the letter 8, and this occurs along 
the western fault of South Staffordshire, I believe not far from 
Sedgely Park. This tendency to curvature seems to settle the 
question in my mind that the fault is a dislocation, and not the 
result of deundation. If it were an old coast line the course 
would be irregular, indented by creeks and bogs, but we find that 
it rather keeps a fixed point. 

The recent organisation of two institutions of mining engineers 
in South Staffordshire has very much stimulated geological re- 
search in that district. It is, therefore, highly desirable that cor- 
rect views should be formed for the sake of those to whom geo- 
logy is a new study, and I should much like to know whether the 
deductions recorded in your paper of July 30 represent the con- 
clusions at which the Dudley and Midland Geological Society, as a 
body of scientific men, have arrived at. If so, it will upset the 
accepted view that the western fault of South Staffordshire is a 
“clean cut” fault or dislocation, and no pains should be spared 
to have the question cleared up, as it closely affects the question 
of the extension of the coal-field between Staffordshire and Shrop- 
shire. F. G. 8. 

[We shall be glad to have the opinions of other correspondents 
on this interesting subject.—Eb. E.] 
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STEAM GAUGES, 

Srr,—Being en voyage, I have not till this moment seen your 
valued journal of the 27th August. I thank you for the courtesy 
in inserting my last letter. I should have liked that it had pro- 
duced from Mr. Rockner, or some other correspondent, something 
more defiant in favour of English gauges. I take my data entirely 
from your journal when I say that our gauges are almost entirely 
in use in your country. I do not consider it makes any difference 
that the gauge is made in Birmingham, the principle being invented 
here. I regret I have not your journal of the 26th July for 
reference, but it cannot affect the truth of my assertion that there 
is no English gauge known here of any merit, and that our gauges 
seem to be in universal use in England. 

My object in writing this is to bring to the surface anything 
that has more of merit than what is generally known. In Saxony, 
from where I write, the State adopts the gauge which they find 
the best, and compels everyone having a boiler to use it. It becomes 
a serious matter to be constantly near a boiler with pressure up to 
five atmospheres, which may be put higher from error in gauge; 
but as we have not many accidents, perhaps our boilers are better 
than yours, as one of your correspondents asserts, H. H. 





THE LATITUDE WITHOUT ANGULAR INSTRUMENTS, 

S1r,--It is known that a great circle traversing the Pole star 
(@ Urse Minoris), and the star Alioth in the Great Bear (¢ Urse 
Majoris), passes very near the Pole. Hence, in the northern hemi- 
sphere, a meridian line may be fixed approximately by observing, 
by the aid of a plumb line, the instant when those two stars appear 
in the same vertical plane, as shown in the figure. 

This vertical plane is approximately the plane of the meridian, 
and as Polaris appears in it that star is near its upper or lower cul- 
mination. In this instance it is near the upper culmination. 

The latitude of a point on the earth’s surface is the altitude of 
the elevated pole at that point. As the polar distance of Polaris 
is known if the altitude of that star at one end of its culminations 
can be obtained, then by adding or subtracting the polar distance 
to or from this quantity the altitude of the pole is found, which is 
the latitude of the place of observation. One method I propose 
for finding the latitude without angular instruments is as follows: 
When the star is at one of its culminations make it coincide by 
approaching or receding with some more or less elevated point 
whose height above a line level with the observer's eye, has been or 
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is to be, measured with as‘much accuracy as available. The dis- 
tance from the observer's eye to a perpendicular, let fall from the 
point, must next be accurately measured then. 


___ Height of point 
Distance of sansa eo 8 
= point selected 
i= = height above level of eye. 
D = horizontal distance. 


Hence 1 = tan. alt. of polaris. 


tangent of star’s altitude 


Next, having found the angle of altitude from tangent, add or 
subtract the star’s polar distance. In this case, the star being sup- 
posed at its upper culmination, subtract the polar distance, which 
8 1deg. 23min. 46sec. 
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way, when carefully managed under favourable conditions, will be 
more than 2min. or 3min. more or less than the latitude obtained by 
the most perfect instruments, and the method would apply in unex- 

plored or partially explored portions of North America, Asia, and 
Kiri a, and the northern hemisphere generally, if Alioth were only 
visible above the horizon at the critical moments. But this is not 
always the case, and, therefore, the method can unfortunately only 
be employed at certain times of the year. If, though the meridian 
can be obtained by any other means, tlie culminations of Polaris can 
be observed, and the latitude, as I have before stated, found with 
considerable accuracy when the explorer’s quadrant or thevdolite is 
lost or destroyed. 

In THE ENGINEER some weeks since you published a letter I 
wrote relative to the ascertaining of heights without angular instru- 
ments, the latitude beingknown. The latitude and other elements 
are necessary in this calculation of height. Hence, if the height and 
the other elements excepting latitude are given, the latitude can be 
found, 

The reader, on reference to this letter published July 30th, 
will, I have little doubt, perceive how, the height of p being known, 
titude can be found without angular instruments. und without 
referetice to the direction of the meridian at any instant that 

is is visible—and of course Polaris is always visible in the 
northern hemisphere at night oe te obscured by clouds. I found 
the latitude of a station near Brighton, by this deducible means, to 
be 50 deg. 48min. 13sec., by the “Ordnance Survey, 50 deg. 50min., 
and by a sidereal observation, with one of Troughton and Simms? 
theodolites, 50 deg. 49min. 46sec. 

The objection I “made to the method of obtaini 
the point of observation is at or near the equato 
to the method for obtaining the latittides. 
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It will be evident, on reference to Fig. 2, that as the tangent is 
simply a ratio, no particular standard of length is required for taking 
the necessary measurements, a capstan bar would do as well as a 
metre, and this fact isimportant in the case of shipwrecked seamen 
in an unknown locality whose instruments have been destroyed. 

TI may also remark that as Polaris apparently moves round the 
pole with a radius of 1 deg. 23min. 46sec., its altitude can never be 
greater or less than the latitude by more than this quantity. There- 
fore if the altitude be obtained when the star is in an unknown 
position in its diurnal course quite irrespective of the meridian, its 
difference from the true latitude, will be between the liuits 
0 deg. Omin. Osec. and 1 deg. 23min. 46sec., and the doctrine of 
chances, I think, would indicate less than a degree as the probable 
error; but on referring to Fig. 1, it will appear that, by noting 
roughly with the eye the angular position of Alioth, or other 
stars with a: vertical, passing through Polaris, the position of 
Polaris in its diurnal path can be concluded without any great 
error. The error in the diurnal path of one degree would represent 
an error of altitude of less than one minute. Hence the angular 
distance above or below the pole can be deduced approximately, 
and the error of latitude reduced to a small quantity. This last 
method is the least accurate of the three, but it is at the same 
time the most independent. C. M. Poo.e. 


FLOW OF GASES.* 

S1r,—Mr. Baldwin, iw designating a certain formula for the 
flow of a gas through an orifice as ‘“‘ Rankine’s formula,’ gives me 
more credit than I deserve. The formula is not specially mine, but 
is a result which has been arrived at ‘adepeilientie by various 
writers on thermodynamics, and to which every one must 
necessarily be led who investigates the problem of the flow of gases 
from orifices agreeably to the principles of the mechanical action 
of heat. It was first yublished, far as I know, by Weisbach, in 
his ‘‘Ingenieur und Maschinenmechanik,” third edition (vol. i 
p. 821). In 1856 the same author — it with an extensive 
series of experiments on the outflow of air, and found, amongst 
other results, that when the outlet was a short conoidal tube of 
the form of the contracted vein, the actual weight discharged in a 
given time was only from one to three per cent. less than that 
given by the formula (see ‘‘ Der Civilingenieur” for 1857). The 
same formula was independently investigated by Thomson and 
Joule, and com ared by them with experiments on the outflow of 
air (see the roceedings” of the Royal Society for May, 1856). 
The formula may be applied to any gas or vapour whose pressure 
can with sufficient precision be treated as varying proportionally 
to a certain power of the density, and such is the manner in which 
it is applied to saturated steam by Mr. Baldwin in THE ENGINEER 
of the 10th inst. For another mode of mathematical treatment in 
the case of saturated steam reference may be made to a paperby 
Zeuner, published in 1864 (see ‘‘ Der Civilingenieur,” vol. x.). 


W. J. Macquorn RANKINE. 
Glasgow, 14th September, 1869. 





WIDENING LONDON BRIDGE. 
Sir,—I read your excellent leading article of last week on the 
proposed widening of London don Bridge with much interest, more 


* See Tue ENGINEER for the 10th of September, 1869, pp. 180, 181. 


I do not think the latitude obtained in this | 


particularly because the plan suggested by Mr. Fulton is similar 
to that I designed and carried out for widening Newport Bridge, 
Monmouthshire, in the year 1866. Newport Bridge, although a 
fine stone structure, 400ft. long, and five spans, had become a 
nuisance, and dangerous, by reason of the large increase of traffic. 
The total available width between parapets before the alteration 
was only 21ft.; it is now 36ft., and might have been 46ft. if funds 
had permitted; and, asregards appearance, the general opinion seems 
to be that the bridge i is by no means disfigured by the alteration. The 
cantilevers, 7ft. apart, are bolted together in pairs by strong tie-rods 
running right across the bridge, under the roadway. The parapets 
consist of strong wrought iron "girders resting on ornamental cast 
iron supports fixed on each cut-water; these girders are sufficiently 
strong to support the footways, even were the cantilevers struck 
away. The entire width of masonry is now utilised as carriage way ; 





| the footways are floored with Mallet’s buckled plates covered with 





asphalte. The work was completed without scaffolding and with- 
out stopping the traffic one single day. My own impression is 
that London Bridge may treated in a similar manner with 
marked success, and that the vastly increased accommodation 


| thereby acquired would far more than compensate for any possible 


disfigurement of that really splendid work by such ‘*iror monger 
style of architecture,” as a J'imes correspondent describes Mr. 
Fulton’s proposal. I ‘enclose carte ) photograph of Newport Lridge, 
which will enable you to judge of its present appearance. 

. Dyn Sree., M. Insr. 





C.E. 





VERY NEAT INDEED. 

Str,—Allow me to draw your attention to an advertisement 
which has lately appeared in the newspapers of a competition for 
a bridge at Leeds, and which appears to me to be worthy of special 
notice. The iium offered for the best design is 100 guineas, 
and that fo is fifty guineas, The remark t 
of the adverti hat competitors are told that be 





















can be furn d with block plan and conditions to e 

them to compete they must pay one guinea to Mr. C. A. Curv l, 
the town clerk of Leeds. Thus, if 150 competitors (no unusual 
number in these days} apply, they will between them pay the two 
premiums; and, as the corporation expressly guard thet s 
from undertaking to employ the recipient of the first premium in 





the execution of the work, the competition resolves itself i 
where the entrance money is one guine: 4, and t t 















swe »pstake, 

and second prizes 100 guineas and 1 fifty guineas respective t 
appears to me that the competitors mig I] invest a guinea 
in a good sweepstake on next year s Der! spend a guinea in ac- 
quiring the plans and particulars in this competition. In the 
former case their guinea coal have an eqt ane | good chance of 
being returned with ninety-nine more guineas, anc they would save 
themselves the trouble and expense of preparing the competition 
designs. If the guinca were demanded as c: uti m money, it 
should be returned to those who send in desi ; but as the ca 


now stands it is an ingenious device for making th » competitors 





pay all or part of the premiums, and does credit even to a York- 
shireman’s acuteness, 
Westminster, Sept. 15, 1869. C. E. 
PROTECTING SHIPS’ HULLS. 


Srr,—Mr. 
must be less 





Grey thinks that ‘* simply rivetir 
‘expenssive” than first sheathing an 
wood (‘‘ teak”) and then sheathing that again v 
perhaps it might be—at any rate, the sheatl 
tion to the zinc would be not only ‘* expensive” 
fluous, and would effectually prevent the accor 

end in view. I never suggested such a plan, but it aj ppe: irs to me 
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‘o> 
that such is Mr. Grey’s inte rpretation of my reference to Mr. 
Daft’s system, reg g which your correspondent is, in that case, 
somewhat ‘‘ at sea ud I would : 1 recommend a peru: zal of 
Mr. Young’s interesting and instructive book, which, besides 
describing Mr. Daft’s me sthod, likewise gives a history of wh 





been done in the sheathing of iron ships from their first introd 

The amalgamating of the zinc p lates as your correspondent pro- 
poses would be a very expensive affair, and although the 
mated plate, by presenting a cleaner surface for the water to act 
upon, might give more ele ctricity, yet I doubt whe ther Mr is 
correct in assuming that it would be more « 
fouler, because the ar algamation would render the surface of th« 
zine less oxidisable; and it appears to me that it is the exfoliation 
or dissolution of the outer surface of the zinc that prevents the 
adhesion of foreign matters. 

I am informed it has been practically ascertained that the : 
will last as long as copper, and of course it will cost much less. 

Mr. Grey’s plan, moreover, appears to have been anticipated by 
Mr. Monckton, who took out a patent in 1867, and from whose 
specification I take the following extracts, which may prove in- 
teresting to your correspondent :—‘“‘ I apply zinc by a novel method 
to iron vessels. . . . 1 effect this by forming holes into the pre- 
viously well-cleaned iron of the hull, and either enlar these 
holes inside, or else I make a female screw in them; the zincis then 
placed on the ship and zine plugs with heads to them are driven 
through corresponding holes in the zinc into these holes, when by 
the force of the blow the plugs expand in the hole in the iron and 
fill up either the enlarged space or the screw indentations within 
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it, and are thus held secure. . . . I, secondly, use amalgamised 
zinc plates for this purpose, whether applied as above or other- 
wise.” W, Lioyp Wisk, Assoc, Soc. Engineers. 


Chandos-chambers, Adelphi, W.C., Sept. 9, 1869. 





TRIPLE EFFECT AND VACUUM PAN ¥, TACHE--AND OTHE 

Srtr,—On reading your concluding remarks on Knagg’s Process 
of Cane Sugar Making,” in your last issue, I cannot resist the 
temptation of submitting for your consideration and that of your 
re: aders some practical data and remarks in favour of the 

‘* plaintiffs” in the trial for superiority for some years going on 
in sugar-producing countries between the two systems, having had 
exceptional opportunities of practically comparing the results of 
both. When in Spain I had the good fortune to be intimate with 
a most successful planter and sugar maker there, who initiated me 
in every practical result of the “operations as then carried on by 
him by the old or Tache system, obtaining thus most reliable ix rhnd 
mation, as he was acknowled; zed to be a most careful observant 
of every detail, and considered by the trade as an authority in 
sugar making by the Tache, and his sugar always commanded an 
additional price in the market. 

Although he was thoroughly acquainted with the “‘ new system,” 
and was, in fact, a large shareholderin a mostextensive sugar house, 
the machinery of which is all by Messrs. Cail, he nevertheless 
was distrustful of adopting it, believing it might not be adapta ble 
to his comparatively small plantation, and also disliking to submit 
for a while to foreign engineers, sugar boilers, &c., until he should 
be able practically to grapple all the details of manipulation which 
a change of system would incur. However, after sume time of 
intimate intercourse with him, he intrusted to me the making of 
plans, erection, &c., for a new sugar house, in which were in- 
troduced ail the modern improvements ; and this gave rise to my 
being engaged to erect not only large sugar houses with triple 
effects, &c., all complete, but also to convert some of the old 
systems into new ones, and thus I have practically seen the 
superiority of this last. I mention all these details to show that 
I have had practical experience of both systems, and it has always 
been a matter of regret to me that the English colonies resist so 
pertinaciously the vacuum pan, &c., and will make their molasses 
a little better, furnishing thus our home refiners with a source of 
profit which they might to a great extent add to their own, and, in 
fact, makw thus “‘ payable” some of those estates almost abandoned 
as unremunerative. And I attribute as a partial reason for this 

meres the as an Englishman it pains me to confess it—that 
_—~" the French engineers, such as Cail, &c., have done every- 
ible, and given every assistance to their colonists and to 

Cute to introduce their machinery and improvements, we and our 
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colonists have 7 content te make little or no advance, and kept 
to the Tache, , burning sugar and attributing all unsuccess to 
the want of heed labour in our colonies and Customs restrictions 
at home. 

I will now give some practical data, observing that in Spanish 
sugar houses the standard of weight for comparison, statistics, Xc., 
is “the aroba (25 1b. weight), and market value of sugar, &c., in 
reals (two and a-half pence English). 

By the old system my friend had found that on an av erage of 
years and of localities 100 arobas of cane gave twelve arobas of 
saccharine matter, and these when bleached by the wet clay system 
in the moulds gave 40 per cent. sugar of from No. 15 to No. 20, 
and 60 per cent. treacle highly charged with saccharine matter, 
but “‘commercially ” uncrystallisable by the ‘‘ Tache ” having burnt 
it, and was sold at an average price of three times that produced 
by the new system. 

By the triple effect and vacuum pan, Xc., - charcoal filters, 
12 per cent. of saccharine matter was obtained ; but this gave by 
the centrifugal, reboiling and refiltering, &c., 60 per cent. sugar 
of from No. 19 to No. 20, 18 per cent. sugar of from No. 16 to No. 

} per cent. sugar of from No. 12 to No. 15, 11 per cent. 
syrups, 34 per cent. waste. 

Commercially, the advantage by the new system is thus :— 

Old system: 12 arobas of saccharine matter give « 80 arobas 
(40 per cent.) sugar No. 15 to No. 20, at 45 reals, average 216 reals ; 
7°20 arobas (60° per cent.) treacle, at 2C reals, average » 144 reals, 
Exper 100 arobas cane, 200 reals; manufacturing expenses, 

., 106 reals ; showing a profit of 54 reals—equal to 0: 54 reals, or 
le above half a real per aroba of cane 
stem: 12 arobas of sacc 
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(60 per cent.) § sugar, No. 19 to No. at 47 reals, average 338°40 
r ; 2°16 anobas (15 per cent.) sugar, No, 16 to No. 18, at 43 reals, 
average 92°58 reals ; 0°00 arobas (75 per cent.) sugar, No. 12 to No. 
15, at 38 reals 4°20 reals ; 2 arobas (11 per cent.) 
syr 7 reals, i reals; 0-4 obas (34 per cent.) loss. 
bE 100 erobas canes, 200 r manufacturing expenses, 
&e., 137 reals ; showing a profit of 137°72 reals ; equal to 1°37 reals, 
or 14 reals per aroba of cane. 
sy comparison we have 100 anobas of cane, new system, 

reals ; 100 arobas system, 54° reals; difference in 
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even in | land « nterest for loans (10 and 12 per cent.), con- 
sequent on scarcit ipital, to induce several old sugar makers 
except one who insists in spending his life and money in trying all 
inds of open- steam and direct firing crystallisers) to use all 
their means converting their Taches into vacuum pans and 
ch — tilt t least as few could at once reach so far asa 
co on D r — epee tie unhappy politic ul condition 
of that country had not put ere check to all improvements the 
co sii erection of n y works would b ave been con- 
i t the above data, founded on practical ex- 
n ve taken into some consideration by 
rs, and give thereby fresh impulse to that nch 
stry, and not longer allow Cuba the lead it has, 
owil system of work, and not exclusively, as asserted so 
often, to their “slave labour” and ‘“ Customs restrictions at 
home.” S. 5. 
Sept. 1869, — 
i 
SIR, resp * asks some of your r¢ 
prove tness of one of either of the proofs given 
by de 1 i e the errors of the oO} posing one. 
comply with his 1 ics uest, but, with yor 
endeavour to d n the falsity of both 
an illustration of the original pro jem treated 
done it, in his second proof, statically. 
Adopting the notation used by ** M. E.,” exe 
to mean the total tension at the highest point 
clips tl It is to be observed, with reg: 
that **] i y begs the question by assuming 
power exerted by 1 the engine at the drum; ; the equation ought to be 
written 
1Q=/1P= tha ate rh ‘ « 
the value of the element, / M, is the bone of contention. 
In proof No, 2 the equation 
dL:idy=P:plI 
1e: ratio P:y L is const tant, and therefore, if the 








n were true, it would prove that the rope in tension hangs 











ht line. Further on the « ae n is integrat< . phe if L 
ble 
1 that the tow boat, instead of moving, is simply 
rope in a steady current of given velo- 
problem, the solution of which will 
irds setting the question at rest. If we 
neglect the pressure of the current against tl », Which is, I 
suppose, whut **M. E.” means by the phrase usive of the 
immersion,” the rope in tension will hang in a catenary curve, and 
a well-known property of this curve 8 the equation 





ed 

—p a 
Where ¢ is a length of the rope v 
tension at the lowest point; comparing equation (2) 
(1), we see that- 


(2) 
we veight is equ al to the 
with equation 


vhose 


M=pre, 
or the force exerted by the engine on thx 
horizontal tension on the tow rope at 
however, does not solve the question; 
the two parts of the rope are in motion, 


drum is « qual to the 
the lowest This, 
hen the boat is in motion 


and we shall have to con- 


p oint * 








sider both the relative we igh ts and the relative motions of the 
two parts of the chain—a problem which I must leave to some 
mathematician more learned than myself, if to solve it be worth 
his while. ConTRACTON’S ENGINEER. 


HYGROMETERS, 


September 8th, 1869. 








Srr,—I am unable to inform you when the Mexican or South 
American hygrometer, claimed by M. Bonville, and referred to in 
one of your recent impressions, was invented ; but, several years 
ago, I perceived the notice of that instrument in the cheap publica- 


tion called the Family Herald, in which the process of manufacture 
was fully described, and so simply that all could have constructed, 
each, of course, according to his skill. For my part I k. ave had 
one accordingly for several years, and find it an admirable indica- 
tor of damp merely ; but I have an instrument to denote thunder, 
or the electric condition of the atmosphere, to which, as an inven- 
tion, I think I can lay claim. If your numerous correspondents 
are unable to make out what my invention may be, perhaps they 
will describe what each one, in his capacity, may be able 
pose my invention tobe. It is sufficient for me to declare that 
I think I have an invention worthy of the attention of the patent 
law wranglers. I am a member or fellow of scientific 
societies, and thus have the pleasure of setting your correspondents 
right with regard to the claim of M. Bonville with respect to the 
hygrometrical machine or instrument he has claimed. 
Larchwood, near Amersham, Buckingham- J.8. 
shire, Gth September, 1869. 
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A New Brancu or Inpustry has been successfully introduced 
into the Middlesborough distriet. Ithas be en previously announced 
that Messrs. Hill and Ward were erecting works at Newport for 
the manufacture of wire. The mac ery has been in working 
order for some little time, but the mill in question was not formally 
opened until last week. The wire works are situated near to the 
iron works of Messrs. Fox, Head, and Co., and between the North 
Eastern Railway and the river. The firm intend to manufacture 
wire for telegraphic, fencing, rope-making, and other purposes, 
The machinery has been supplied by Messrs, Claridge, North, and 
Co., Bilston, and is of the most approved description. It is pro- 
posed to use puddled billets made from Cleveland iron, 
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PONCELET WATER WHEEL AT EXWICK MILLS, NEAR EXETER. 
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MR. E, W. BULLER, C.E., ENGINEER. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS,—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., 

LEIPSIC.—A.PHoNs Diizr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wo.rr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 











*," With this number of THE ENGINEER we issue as a Supplement 


aTable for Proportioning the Teeth of Wheels, prepared by the late 
Mr. R. Adcock, C.E. Each number, as issued by the Publisher, will 
contain the Supplement, and Subscribers are requested to notify 
the fact at our office should they not receive it. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our to keep copies. 

#"» All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

H. M. C.—Received. Thanks, all right. 

W. Rrwpie.—A letter lies at our office for this correspondent. 

T. C.—We do not care to see mere than the drawings at present. 

Foreman.—Galvanising was patented by Mr. Crawfurd in 1837. 

& = —— Fs ane “py yo 2. Not nearly. 3. About 8d. 

.—Mr. Thompson, loray-place, Edinburgh, wi i 
ha information. . 5 Y-p 7] ill supply you with 
. D. .» AND OTHER CORRESPONDENTS (Thompson’s _~ 
se note! dw (Thompson’s Road Steamer). 
. J. W.—Your letter, being anonymous, was destroyed be 
reached us. Please write po 4 " Pn ane 

W. B. W.—1. Ten-inch wheels, unless the roads are very good, when as little 
as siz willdo, 2. About one in ten. 

T. C. (Brighouse).— Air cannot be used at all, as you propose, ina condensing 
engine ; the vacuum would be destroyed. 

G. W. (Steam Lifeboats).—Our correspondence columns are open to you if 
you think proper to call attention to the subject. 

W. 8.—You cannot do better than apply to any of the makers of centrifugal 
pumps whose names are to be found in our advertising columns. x 

A Poor Inventor.—The Inventors’ Institute, of which Mr. Latham is the 
Secretary, professes to do what you want. The offices are in Fleet-street. 

R. C.—There is no such work in existence. “Clegg, on the Manufacture of 
Gas,” or “‘ Ure’s Dictionary” may supply you with all the information 
you require. 

T. W. M. C.—We believe the plan would answer. It is so far promising that 
we advise you to make a model and jit it to a smali engine. In THE 
ENGINEER for October 2nd, 1868, you will find the subject of condensers 
without air pumps fully handled. 











A CORRECTION. 
(Zo the Editor of The Engineer, 


S1r,—I observe in your list of ‘ Abstract of Specifications” in last 
week’s ENGINEER, you erroneously stated that the patent in my name, 
No. 404, dated February 9th, 1869, was “‘not proceeded with.” As this 
statement misleads the public, and may affect my client’s interests, I 
shall feel obliged by your rectifying the error in your uext number. The 
patent was sealed July 20th, and the final specification was filed on the 
7th of August. J. Henry Jounson, pro T. anv B. 
September 15th, 1869. 





Tur ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 Ils. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for Seneniaeion pa Lal 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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MR. MACFIE ON PATENT RIGHT. 


Mr. Macrie may, we have reason to think, be regarded 
as the most able debater in the ranks of the anti-patent- 
right party. If he cannot adduce convincing arguments in 
favour of the general adoption of the faith which he has 
embraced, no one can. r. Macfie has every possible 
incentive to speak strongly and well on this subject. He 
has lost large sums of money on patents taken out by other 
people, which did not succeed. e is a thoroughly earnest 
reformer. He has, as a public man, a duty to perform, 
and he is heartily convinced that this duty can only be 
fulfilled by the destruction of what he regards as the last 
relic of monopolies. He is as honest as the sun. He does 
not lack my pen nor is he deficient in the power of 
expressing his opinions, either vive voce or on paper; and, 
lastly, he enjoys that blind, child-like faith in the accuracy 
of his own views which is essential to the character of a 
good “arguer”—we use the word advisedly; nothing else 
will answer our age Mr. Macfie is not and never 
can be a great debater, for the simple reason that he lacks 
the power of mentally putting himself in his opponent’s 
place; but he is a great “arguer,” and as such his opinions 
deserve some attention; in a word we wish our readers to 
fully understand that Mr. Macfie is really—if he will 
pardon us for the familiarity—one of the great guns of the 
anti-patent y. We reprint in another place two highly 
characteristic communications from his pen. It is quite 
possible that some people might fall into the error of 
thinking that the fallacies, and weaknesses, and frivolities, in 
these letters were due to the writer, not to the cause which 
he defends. On this point we beg to set everyone right. 
Mr. Macfie has done very fairly indeed. We cannot call 
to mind the name of any individual who has said more against 
patent law, or said it better, than Mr. Macfie. If the argu- 
ments he uses break down, the world may still rest content; it 
is the arguments, not the man, who are to blame. The 
anti-patent party may bear their champion off the field; 
they may wrap their standard round him; their best and 
bravest may carry him on their shields with pride, tempered 
by sorrow, and accord him every honour ever paid to a 





valiant man; it is the cause, not the individual, which is 
answerable for the defeat. 

And now at the risk of wearying our readers, we pro- 
pose to consider Mr. Macfie’s letters at length, and, if pos- 
sible to convince the waverers—we have no hope of con- 
vincing Mr. Macfie—that the arguments contained in the 
letters in question are of no value whatever. Nothing, 
indeed, but the respect which we entertain for Mr. Macfie as 
a conscientious but self-deluding gentleman, would have 
induced us to deal with the feeble things at all. They 
represent the best that the best man can do, and we are 
glad that such is the fact. Their refutation, the exposure 
of their childishness, will be the more serviceable that they 
are the production not of the small, jealous, snarlers at 
patent right, but of Mr. Macfie. 

Mr. Macfie’s somewhat eccentric communication to our- 
selves begins :— 

The writer characterises the anti-patent movement as advocatin, 
robbery. It would be stigmatised as such deservedly if it aime 
at depriving patentees of the rights they have legally already 
acquired. But that is by no means the case; it is directed only 

inst the ion to other patentees of more rights. 

Our distinct charge is that Mr. Macfie, in proposing to 
refuse patent rights to inventors, proposes also to rob them 
of the money which they could obtain if, possessing patent 
rights, they went into the open market and sold their 
invention to the highest bidder. Mr. Macfie is a respecter of 
the law, and we never supposed for a moment that he wished 
to introduce a retrospective reform (/) in patent law, any 
more than we conceived it possible he should contemplate 

icking pockets, or breaking open Compton House; Mr. 

fie, beyond a doubt, draws the line somewhere. We 
have defined very clearly what we meant by the word “ rob- 
bery,” and we repeat the assertion that the anti-patent 
right party, with Mr. Macfie at their head, contemplate 
what we, in common with the great mass of mankind, call 
robbery. Mr. Macfie must prove that granting permission 
to what he calls the “State,” to obtain for nothing what 
this same “State” would pay for rather than go without, is 
not robbery. If Mr. Mactie imported a cargo of sugar 
from Jamaica into this country, he would not be par- 
ticularly — we fancy, if every one who wanted sugar 
went and took as much as he wished in the name of the 
“State.” He would not be slow to denounce this as rob- 
bery; yet if an individual imports an invention from the 
realms of imagination, the “State,” according to Mr. Mactie, 
should have a right to seize it at once. Will no one explain 
this, to us, great inconsistency? Does the nature of an 
article modify the action of the law! Would it be less 
robbery to take a cargo consisting of Bessemer steel than one 
of sugar, and if less, how much less? Does the port of de- 
parture affect the action of legislation? Would it be a sin 
to take sugar without paying for it which came from 
Jamaica, but a less sin to take it if it had come from Ostend, 
and if less, how much less? In what way does the intro- 
duction of a new machine or a new process into this 
country, which did not exist in it before, differ from the 
introduction of a cargo of sugar or Bessemer steel? Mr. 
Macfie will not find it easy to answer these questions. The 
task is difficult, so difficult that neither our correspondent 
nor any of his party have tried to grapple with it. 
Indeed, Mr. Macfie, more far-seeing, or more honest, than his 
fellows, has sought a way out of the difficulty, and instead 
of robbing the inventor completely, proposes that the 
“State” shall give him a reward. Mr. Macfie, having im- 
ported a cargo of sugar, has it seized before his eyes and 
taken away for the good of the “State.” The “State,” over- 
flowing with gratitude, gives Mr. Macfie a gold medal and 
promises to give him another medal for another cargo. 
Cannot our readers picture to themselves Mr. Macfie going 
for the second cargo ? , 

Mr. Macfie next quotes the e: “The law, Thou 
shalt not steal, existed in the minds of men,” &c., and com- 
ments on it thus :— 

It being not easy to prove a negative, I reply by a counter 
demand, viz., that my adversary will prove the recognition in 
ancient law of any property other than in things material ; or, if 
he cannot do this, that' he will adduce any historic reason for 
believing that the conscience of mankind or of rulers ever 
responded among Greeks, Romans, Jews, or Egyptians, or does 
respond now in China or any country not sophisticated by European 
civilisation of the principle of conceding exclusive proprietorship 
in inventions to any owner, whether first or not, te however 
legitimate. 

If Mr. Macfie had never written anything more sensible 
—or shall we say less imbecile—than this, we should not 
have noticed him at all. Mr. Dircks so ably refutes in a 
paper already published in our columns, the lurking argu- 
ment subtly hidden in the query—such as itis—that we need 
scarcely notice it. The ancients did not recognise patent 
law, because—in the modern sense—they had no inven- 
inventions. Invention and patent law depend for existence 
on each other; they cannot have a separate being. It 
required the “sophisticated civilisation of the nineteenth 
century” to recognise the right which Mr. Macfie 
disputes. Abolish this recognition, and we at once 
return to the condition of the ancient “Greeks, Romans, 
Jews, or Egyptians.” China, too, which has neither 
advanced nor receded for centuries in the art of con- 
struction, is an admirable illustration of the advantages 
which follow on the non-recognition of right of property 
in ideas! Was Mr. Macfie in sober earnest when he wrote 
the concluding sentences of the paragraph—“ sophisticated 
by European civilisation?” It must be his fun, and very 
funny it is. Mais revenons a nos moutons. Mr. Macfie goes 
on :— 

The writer says, “The opponents of patent law urge that in- 
ventors have no veht to sales reward foal on the pate 
value of their invention ; principally, it seems, on the ground that 





the rewards which some inventors receive are out of all proportion 
to the value of the invention. Let me explain. We deny that 
s now 


there is any right to rewards, and we allege that the re 
iven are objectionable for, inter: alia, the reason stated above. 
e commercial value of an invention depends on the money it 
brings in or saves. If there were no patent, this benefit accrues 
to the inventor only so long as he alone knows the secret or uses 
it, and to anybody else who may in process of time doso. . . . 
The commercial value of a patented faveation is greater than that 
of an unpatented invention. Grant that people who have used 
Mr. Bessemer’s or M. Golay’s invention have paid no more than it 





was worth, and the fact remains that as they were not voluntary 


negotiators they may have paid a { deal more than was fair, 
and perhaps more than they could afford, because the State left 
them no alternative, but compelled them to pay excessive royalties 
or suffer. . The licencees were in the position of the man 
to whom is addressed the demand, ‘* Your purse or your Ife.” 
No passage could be written which would show more 
conclusively how completely Mr. Macfie and his friends 
fail to comprehend the true nature of the question with 
which they have presumed to deal. It actually assumes 
that the State compels a manufacturer to pay more for an 
invention than it is worth, Mr. Macfie completely losing 
sight of the fact that no man is compelled to buy. If a 
steel maker or a miller thinks that it will be to his advan- 
tage to use Mr. Bessemer’s or M. Golay’s inventions he 
wil do so; but in estimating the advantage which will 
arise, neither the steel maker nor the miller will forget to 
include as a working expense the royalty which must be 
paid to the inventor. If a miller finds that he will make 
better flour for less money by paying for the use of Golay’s 
dressing apparatus, than he can make without it, then he 
will have it, not otherwise. Every invention which is 
worth anything, first pays a profit to the user, and this 
profit is divided between the user and the patentee. If 
the user thinksdiis share too small he says so, and leaves 
the thing alone. If the patentee thinks his profit (royalty) 
too little, he refuses to license the invention—just on the 
same principle that a tenant will not give more or a 
landlord take, less rent than a house is worth. The 
smallest information on the subject of political economy 
would have kept Mr. Mactie from comnutting the absurd 
blunder contained in the foregoing extract. ‘Lhe statement 
that licencees are ever in the position of the man to whom 
is addressed the demand, “ Your purse or your life,” is 
absolutely untrue. If Mr. Bessemer’s process with the 
royalty added was good for nothing, why on earth did any 
manufacturer touch it! The truth is that Mr. Bessemer s 
patent was worked at a large profit. Steel was made more 
cheaply by its aid, including the royalty, than it could be 
made in any other way, royalty or no royalty. What of 
the footpad was there about Mr. Bessemer! He did not | 
say “ you must use my process, whether you like 1t or not.” 
He did say “if you want to make cheap steel you must use 
my process, and pay me part of the protits you will realise;” 
and the same holds good of M. Golay, and of every suc- 
cessful inventor. No manufacturer will use a patent unless 
he can make a profit out of it, after he has paid the royalty, 
and this Mr. Mactie should understand perfectly well ; and 
he doubtless does understand it, because in his letter to 
the Liverpool Courier he says : “ Look at the Mersey Steel 
and Iron Company, shutting up the ste-l department of 
their works till the Bessemer royalties cease to be due.” 
No better illustration of the truth of our argument that an 
invention just brings what it is worth, and no more, could be 
afforded. ‘he company referred to say that they cannot 
make Bessemer steel at a protit and pay Mr. Bessemer. They 
reason, consequently, that the invention is not worth to them 
what Mr. Bessemer asks, and they decline to avail them- 
selves of it. Cannot Mr. Mactiesee thatif allthesteel makers 
found out the same thing, Mr. Bessemer’s royalties would 
be nil, and he would have to re-adjust them, which he would 
not be slow todo? Mr. Mactie has in this case, however 
written with a sublime disregard of facts. The Mersey com- 
pany closed their Bessemer works because, owing to mis- 
management, they could not make them pay. The experience 
of Messrs. John Brown and Co., The Ebbw Vale Company, 
and many others is totally different. It would be most unfair 
to cut down Mr. Bessemer’s reward to suit the results 
brought about by the incompetent management of any single 
concern; but this is one of the things Mr. Macfie will not 
see. 
Denuded of the sophistries with which the subject has 
been surrounded, thearguments of theanti-patentright party 
stand thus :—“ Inventors now get morefor their inventions 
than the inventions are worth. We propose to take from 
them the surplus.” We reply that inventors, upon the 
whole, never get more for their inventions than the nation, 
as represented by those using the invention, considers them to 
be worth, and that to compel them to take less would be 
simply to rob the inventor in order that the manufacturer 
might augment his profits. This argument we consider 
to be irrefutable, and it has never been really touched by 
anti-patent right debaters. Until it is overset we must 
continue to maintain that Mr. Macfie and his friends 
advocate the robbery of the individual by the “ State,’ 
which “State” we more than suspect means in Mr. 
Macfie’s vocabulary, the capitalists of Great Britain. 


GOVERNMENT AID TO SCIENCE, 


Two or three years ago several thousands of pounds per 
annum were placed by the late Government at the 
disposal of the Royal Society, to be expended in the 
establishment of meteorological observatories in differen 
parts of the United Kingdom, in order to supply accurate 
daily weather reports to the Board of Trade. This step 
was not without its moral influence upon the scientific 
world, for at the British Association at Norwich last year 
it was suddenly discovered that the scientific world 
generally was very badly off, and most decidedly in want of 
money aid from the Government. Lieutenant-Colonel 
St e read a paper at Norwich on the subject. He 
acknowledged that Government aid would be certain to 
give rise to “ jobbing” and jealousies, but urged that the 
good done would outweigh the evil. The opposite side of 
the question was then taken up by Professor Huxley, who 
said, with much reason, that the present free and easy way of 
pushing on scientific research was the best for the nation 
and best for philosophers. Nothing would so chill and 
deaden the energies of the scientific world as the 
transformation of any large portion of it into a 
Government department. The result of the conference at 
Norwich was the appointment of a committee of eminent 
philosophers to inquire whether adequate means exist for 
the vigorous prosecution of scientific research ; and if not, 
what remedy should be provided. 

So far everything went on swimmingly, but then a 
frost, a chilling frost, blighted the bright dreams of the 
philosophers. A new Chancellor of the Exchequer came 
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into power, who has said “No!” many times and oft to 
demands made by individuals and corporations for aid 
from the national coffers. He not only refused a modest 
emand for cash made by a Scotch scientific society, but 
expressed doubts whether the grant made formeteorological 
observations under the Board of Trade ought to have been 
made. The Government, he stated, ought to do nothing 
which the people are likely to do for themselves if left 
free to act. With the prospect looming in the future of 
facing a geutleman of this description, the British 
Association Committee, of course, could not very well 
come to the conclusion that application should be made 
for » Government grant, which everybody a year ago 
thought would be the result of their deliberations. But 
they have unanimously decided that scientific bodies want 
more funds ; and what corporation of human beings does 
not? A direct onslaught on the national resources being 
manifestly injudicious, they then recommended that 
application should be made for the appointment of a royal 
commission to inquire into the subject. Lieutenant-Colonel 
Strange read this report of the committee a few days ago 
at the Exeter meeting of the British Association, and he 
prefaced it with a doleful introduction of his own, read 
with the countenance of a mute at a funeral. He 
evidently was hoping against hope, and he reviewed the 
bright visions of the past with a tone implying his belief 
that 
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“Those days are gone, Floranthe !” 
Many will doubtless think that a scientific journal is 
hound to support scientific men in all and every rush at 





the public purse. Apart from the selfishness of such 
a line of action, and its neglect of the general interests of 
the nation, in this case it is no use doing so. Very recently 
an application of a very influential character was made to 





the Chancellor of the Exchequer to appoint a_ royal 
commission to inquire into the working of the Bank Charter 
Act of Isi4. This Act is believed by the _ political 
economists to be the source of many commercial panics 
and of a vast amount of pauperism, while any banker can 
bear witness that it has indirectly been cause of the ruin 
and bankruptcy of many honestly managed banks. Yet 
this application, of more importance than the one proposed 
to be made by the British Association, was refused on the 
ground of the expense of the commission, and because 
the action of the law upon the public is perfectly under- 
stood already by those educated in the science of political 
economy. Of course, once let the proposed commission on 
scientific needs be appointed, the result. of the large 
mnount of talk which would follow would not certainly 
be a recommendation of increased national expenditure. 
Instead of trying to obtain a few thousands of pounds 
annually in this way, with the certainty of failure, why do 
not the committee take steps to get a few tens of thousands 
of pounds annually from a more legitimate source? The 
subject of national education must soon come to the surface, 
and if the British Association then urged the necessity for 
general teaching of elementary science in schools, and the 
desirability of making grants to encourage this branch of 
education, all the members of the British Association would 
support the movement. At present there is a division in 
the camp, and very many hold the views of Professor 
Huxley. If scienve were generally taught in schools we 
should soon have a population willing to subscribe largely 
to push on scientific research without aid from the Govern- 
ment. The Wesleyans have shown what enormous sums 
can be raised annually by private subscriptions, where 
large numbers of people join together in favour of any 
particular line of action, Those numbers may or may not 
be one in twenty of the total population, but is it hopeless 
to attempt to train up a similarly large number of people 
to have an interest in science? If the British Association 
and its president of next year were to make a dead set at 
the Government, insisting that the teaching of science in 
schools shall be a marked feature in all future educational 
legislation, they will succeed to a large extent, for 
they would carry national opinion with them, The present 
plan will fail, and even the intention mentioned 
by the President of Section A, of getting up a 
discussion upon it before the sittings of the British 
Association came to a close at Exeter, was abandoned. 














Sourn Kenstncton MusreuM.—Visitors during the week ending 
11th September, 1869 :—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., Museum, 14,747; Meyrick and other 






galleries, 2348 ; on Wednesday, Thursday, and Friday (admission 
Gd.), from 10 a.m. till 6 p.m., Museum, 1606; Meyrick and other 
leries, 14 total, 18,849; average of corresponding week in 





furmer years, 12,064; total from the opening of the Museum, 
8,792,559, 
A BRIDGE across the Clyde forms the mostimportant and difficult 
engineering work upon the City of Glasgow Union Railway. Itis 
constructed wpon the lattice girder principle, and notwithstanding 
its great strength it is light and graceful in appearance. From 
abutment to abutment the bridge is about 600ft. in length, a dis- 
i by sever , Which are supported at their 
n by octagonal piers. The piers rest upon iron tubes which 
are carried down through some 7O0ft. of sand, forming the bed of 
the river, until solid rock is reached. 

DANGEROUS ILLNESS OF THE MASTER OF THE MINT.—Weare con- 
cerned in having to announce that the faintest hopes of the 
recovery of Professor Graham, F.R.S., Master of the Mint, are 
entertained by the friends of that gentleman. Some ten days 
since Mr. Graham caught cold, and this induced an attack of 
inflammation of the lungs. Medical agencies overcame the latter 
complaint, but exhaustion at present constitutes the main element 
of r. From inquiries made last evening at Mr. Graham’s 
residence, in Gordon-square, we ascertained that the patient was 
then considered to be rapidly sinking. 

AN agreement has been arranged between the Earl of Warwick 
and the Leamin .ocal Board for the latter to pump the town 










































sewage on to his lordship’s estate for thirty years at £450 a year. 
The rise is about {the distance about two miles. It is 
estimated that the necessary works will cost the board £12,000, 
and that the annual expenses will be £700, so that a large sum of 
money will be sunk b town in order to get rid of the sewage 
ditliculty, the Marl taking all responsibility as to injunctions. The 





Warwick Local Board } ge rm pays its expenses, and that at 
Banbury will, in thirty years, have paid for its works and all ex- 
penses, by a yearly loss of £100, in all probability, unless a farm 
can be made more productive. The ABC process of Messrs, 
Sillar and Wigner is in operation at Leamington for this year, 








ON THE DETERMINATION OF THE REAL 
AMOUNT OF EVAPORATION FROM THE 
SURFACE OF WATER. * 

3y Mr. Rocers Fretp, B.A. and Mr. G. J. Symons. 


THE determination of the amount of evaporation from a water 
surface would appear at first sight a very simple problem, but that 
it is really by no means such is shown by the extremely discordant 
results arrived at hitherto by the highest authorities. To take 
two instances—Mr. Fletcher, M.P., F.R.S., of Tarn Bank, who is 
too well known as a careful observer to require that more than his 
name should be mentioned, and Mr. Proctor, of Barry, whom Mr. 
Buchan describes as one of the ablest observers of the Scottish 
Meteorological Society. The returns from these two stations are 
generally in the ratio of three to one; e. g., in 1864, Tarn Bank, 
14°23in.; Barry, 11°09in. ; and in 1865, Tarn Bank, 47‘86in. ; and 
Barry, 28°65in. ‘The high values returned by Mr. Fletcher do not 
result from any oversight, because a year or two since he concluded 
a note on evaporators in the following words :—‘* The mean evapo- 
ration is 47in., a quantity vastly in excess of the amount arrived 
at by Mr. Howard (20in.) and Dr. Miller (30in.), but I believe it to 
be more correct than either.” 

Some difference might be expected in the results arrived at, in 
consequence of the ditference of locality; but such startling differ- 
ences can, we believe, only be explained by the very faulty nature 
of the evaporators in common use. 

Professor Daniell, in his ‘*‘ Meteorological Essays,” refers to the 
ordinary evaporators in the following terms :— 

“The notion that these afford the absolute measure of the 
quantity of water raised into the air is absurd, for the instru- 
ment can only give the amount of evaporation from the 
shallow body of water in the place where it has been fixed. 
The conditions which modify the process vary almost 
ad intinitum; they vary on the land and on the water, 
they vary in the sunshine and in the shade, they vary as the land 
is more or less clothed with vegetation, or as the water is more or 
less deep. ‘The evaporating gauge, so far from representing the 
circumstances of those bodies which yield the great body of vapour 
on the earth’s surface, probably does not correspond in all essential 
particulars with a dozen puddles in the course of the year, and the 
pains which are often taken to make the results tally with those 
of the rain gauge, or to compare the two, are wholly misdirected.” 
Similar condemnation has been passed by other authorities. 








accurately the quantity of water abstracted, the process usually 
consisting in measuring the whole volume with a graduated glass; 
and this is also probably one reason for the small capacity of many 
of the evaporators, some holding only one inch deep of water. 

This difficulty has been entirely obviated in our experiments by 
the use of a small instrument called a ‘hook gauge,” designed 
some time since by Mr. Field as a portable instrument for purposes 
of hydraulic observations. The principle is borrowed from an 
elaborate fixed arrangement described in Francis’s ‘‘ Lowell 
Hydraulic Experiments.” All other known methods of observing 
the height of the surface of still water are interfered with by the 
effects of capillary attraction, whereas this instrument owes its 
great precision to that phenomenon. If the point of the hook is 
ever so slightly raised above the water surface it raises a small 
cone of water with it, which is at once rendered visible by the 
distortion of the reflection. If, on the other hand, the point is 
depressed below the water, it carries the water down with it, and 
forms a depression, which also causes distortion of the reflection. 
It is, therefore, only necessary to adjust the hook so that there 
shall be no distortion, and the point will then be precisely level 
with the surface of the water. A vernier on the slide enables the 
depth to be read to one-hundredth of an inch with undeviating 
certainty. There is a clamped bar attached, by adjusting which, 
and resting it or the top of the evaporator. the zero thereof can 
be placed in any convenient position, without the necessity of 
having a fixed point for the zero at the bottom of the vessel. 

The arrangements we have adopted are shown on the diagram. 

Fig. 1 represents, perhaps, one of the best forms of ordinary 
evaporators, many of those used even by the highest authorities 
(such as Luke Howard) being much more objectionable. It will 
be seen that it consists of a copper vessel containing about a quart 
of water exposed to direct and reflected heat on every side, and 
even on the bottom, so that if it were required to obtain the 
maximum temperature to which that volume of water could be 
raised by the solar beams, the arrangements could hardly be im- 
proved upon. 

Fig. 2 represents an arrangement designed by Mr. Symons some 
months since wherein the vessel, still of metal, is sunk almost 
wholly into the ground, so as to obviate as far as possible artificial 
heating. 

Fig. 3 is a modification of the plan adopted by Major Phillips a 
St. Helena, and already referred to. In this the water to be 
measured is contained in a glass cylinder, which is placed in the 
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Professor Daniell proposes, as a substitute, two methods of 
calculating the amount of evaporation from observations of his 
dew point hygrometer; but he states that it depends on the 
observer’s estimate of the force of the wind. We do not under- 
stand why the evaporation from the moistened surface of the 
hygrometer bulb does not proceed, part passu, with that from a 
water surface; but, assuming it to be so, there is little probability 
that the force at the time of observation would be exactly the 
average of the day, or that it would be accurately estimated. Even 
Professor Daniell admits that the amount deduced by this method 
may exceed or fall short of the tabulated quantity to the extent 
of one-fourth. We venture, therefore, to consider this plan so in- 
accurate as to be practically useless. 

In this interim note we do not purpose discussing the various 
methods hitherto proposed, but not one of which has been gene- 
rally adopted; even the best pattern of evaporator, to which we 
shall hereafter refer as the ordinary evaporator, is not used by one 
observer in twenty. 

The great objection to nearly all evaporators hitherto used has 
been their diminutive size, and the consequent fact that the pint 
or two of water they contain has become unduly heated, and 
therefore the recorded evaporation has been largely in excess of 
what it would have been had this artificial elevation of tempera- 
ture not been produced.. 

The only published experiments with evaporators of large size, 
of which we are aware, are those made some years since at Dijon 
and other places on the Burgundy Canal, recorded in the “Annales 
des Ponts et Chausées.” The evaporators used in these experiments 
consisted of square masonry tanks about 8ft. on each side, and Lit. 
4in. deep. They were lined with zinc so as to be perfectly water- 
tight, and sunk in the ground. The amount of evaporation from 
these tanks was found to be less than half what was generally 
adopted by the best authorities as the evaporation in that district. 
Experiments were also made during one year with an evaporator 
1ft. square by the side of the large ones, and the evaporation in 
this case was found to be some 50 per cent. greater in the smaller 
than in the larger tank. 

Professor Haughton of Trinity College, Dublin, has published 
in the Proceedings of the Royal Irish Academy some observations 
on evaporation at St. Helena, by Major Phillips and Lieutenant 
Haughton, which, though on a smaller scale, have an important 
bearing on the question. These experiments were made with two 
diffe rent kinds of evaporators placed near each other, (1) A glass 
cylinder 9in. high, and 9°85in. in diameter fully exposed, and (2) 
a similar glass cylinder placed in a large tub of water so as to have 
the water inside the cylinder always surrounded by water nearly 
the same level. In these experiments, carried on for two years, 
the evaporation from the exposed cylinder was found to be nearly 
50 per cent greater than that from the cylindersurrounded by water. 
In both the above quoted instances, the small evaporators which 
gave an excessive amount of evaporation were better and less liable 
to become unduly heated than those ordinarily in use, which may 
therefore be reasonably assumed to give still more erroneous 
results. 

There can be no question that the most accurate method of 











arriving at the evaporation from a water surface is by observation 
on large tanks, as at Dijon; but we cannot hope that apparatus of 
this kind will be used save in exceptional cases, and it therefore | 
becomes important to devise some simple arrangement which | 
should give upproximately correct results. Our own experiments 
having only recently been commenced ; we by no means consider 
that we have overcome all the difficulties of the subject; but we 
desire to place upon record a few facts which we hope may act as 
incentives to further and more complete researches on this very | 
important subject. 
One fact, which partly explains the comparative neglect into 
which this subject has fallen, is the difficulty of measuring 
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centre of a much larger vessel of water, the whole being buried in 
he earth up to the brim of the large vessel. 
The following table gives the detailed results of our observations : 





Evaporation during part of July and August, 1869. (Camden- 
square, London, 111ft. above Sea Level. 
Temperature 


Evaporation in | 
of water. 


hours stated. 


Evaporation in 
24 hours 





Date of | p i 4 









Reading. bs +f cA zi 
= =| Z | 
ng a | 5, 
Ta al & vA 
=) 
2in. 
16 





9 p.in, 
5, 9 a.m, 









19 | °09 ‘11 
“16 |) 00 10 
“08 ‘10 16 








» 11,9a.m./2 
» 12,9a.m./9 














Total .. ..| {4°37 2°46 4°37 3°13 | 2°46 | 3°39 | 
| | —_— —-— |- 
Ratio .. ..| | | 1°78 1°27 | 1:00 | 1°38 


It would be quite premature to draw definite conclusions from 
the short period of observation hitherto elapsed, but we may point 
out a few remarkable results, 

(1.) During the three weeks ending August 12th the total 
evaporation from Fig. 1 was 4°37in.; from Fig. 2, 3°13in.; and from 
Fig. 3, 2 46in., numbers which are to each other in the ratio of 1°78, 
1:27 and 1°00. Fig. 1 therefore lost 78 per cent. more water by 
evaporation than Fig. 3. 

(2.) During the daytime the sunshine 3. Land 2to such 
an extent that the ratios of evaporation become about 250, 150, and 
100. 

(3.) During the night there are indications of a slight addition 
to Fig. 3 from condensed vapour. 

(4.) It will be seen that the evaporation as computed from the 
hygrometer bears no regular relation to any of the others, being 
sometimes greater than any of them and sometimes less, 

We have already pointed out that we consider the accuracy of 
an evaporator is largely dependent on its capabilities of retaining 
the temperature of the contained water at as nearly as possible 
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that of large ihe of water, such as reservoirs, rivers, and 
ponds. Hitherto we have not been able to institute regular com- 
parisons of the temperatures of the water in our experimental 
vessels with that of the surface of large bodies of water. Surface 
temperature alone is concerned, because therefrom alone can 
evaporation take place. On the few instances when we have done 
so we have found that the water in the water-surrounded glass 
cylinder (Phillips, Fig. 3) has been nearly identical with that of : 
rather shallow reservoir one acre in extent. We do not, however, 
consider our observations sufficiently numerous to prove this. 
They, however, abundantly prove the faulty nature of all ordinary 
evaporators, for we find the average temperature at about 2 P.- m, 
to have been in Fig. 1 80°7 deg. ; Fig. 2, 75°8 deg. ; Fig. 3, 73°8 ; 
showing an average excess of 7 "deg. in the temperature > of Fig 
over that of Fig. 3. 
amount ; in fact, at times the metal becomes so hot as to scorch 
the hand. Before leaving the subject of temperature we may 
mention a singular and suggestive fact. 
temperature in the three vessels above 65 deg. is respectively 
1577 deg., 10°8 deg., and 8°8 deg.; and these values are to one 
another in the ratio of 1° 78, 1°23, and 1 ‘00, or nearly identical with 
the ratios of the amount of evaporation, viz., 1°78, 1°27, and 1°00. 

We commenced this paper by placing in juxtaposition the values 
assigned by two high en! in our own country, of which one 

vas thrice the other. We 1ardly more strongly advocate the 
claims of this question to ‘a »stigation than by quoting, in con- 
clusion, M. Vallés, the French engineer, who first called attention 
to the great discrepancy between the observations on the canal of 

surgundy and the data generally adopted in France by scientific 

men. M. Valléss: Lys :—** We do not understand how ina country 
like ours, and with reference to one of the most important of 
hydraulic data, we can rest content with only knowing that the 
numerical value to be attributed to this datum, so esse ntial for a 
large number of ex ngineering s works, lies between two limits, one of 
which is double the other ! 
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BIRMINGHAM PATENT FILE COMPANY 
(LIMITED). 
(Concluded from page 158.) 

WE have now to record the end of the six days’ auction at the 
above works, the sale being brought to a close on Monday, August 
16th. The important part of the machinery was_ sold on 
Wednesday and "Thursday; the result, with accompanyi 
will be found hereafter. It will be seen that the more 


1g notes, 
useful 








machinery fetched a fair auction price; while some of the other, 
such as the grinding machinery, erected at a cost of nearly £3000, 
and sold for £140, was, we may say, almost given away. How it 











is this company could not make a profit we are almost at a loss to 
understand; but we suppose it is attributable to the fact that 
they expended far too much capital to start with, and were not 
able to pay a sufficient pe rcentage upon it. Like a great many 
other companies that have met the same fate, they launched out 
into an enormous expenditure before they had any idea of what 
they were going to realise. In these cases we are afraid that too 
often the directors, not being interested as much as a private pro- 
prietor would be, and also being g easily led astray by the misre pre- 
sentations of managers, do not bestow as much care on affairs as the y 

should do. Manage rs and directors are mostly chosen from or by 
ines who have the greatest number of shares, and these are gene- 
rally people of large resources, independent of ~ company, and 
they cannot take the interest in it that many a man woula who 
perhaps has staked the whole of his eapital ont is far more com- 
petent to manage. 





Turrp Day's SALE, WEDNESDAY, AvGusT 11TH, 1869. 


Foreman’s Office. 

Lot 

433. Four sets of stocks, forty-two taps, and nine pairs of dies 
for | gas fitting, £5 10s. 

. A set of three stocks and eight pairs of dies, by Whitworth, 

am in. to l}in., twenty-four taps, and six wrenches, £6 10s. 

435, Screw plat e, eight taps, and three ratchet braces, £1. 
Eleven rimers and two drill braces, 18s, 
Sixteen drills and one counter-sink, 5s. 6d. 
Thirty-four chasing tools, £1. 
Small hand vice and ten leather punches, 4s, 
A patent spring gas-pipe spanner, 11s, 
Two patent screw spanners, ls, 
. Two American sliding gauges, £1 11s. 
443. Three sliding gauges and straight edge, 16s, 
444, A 4ft. spirit level, 13s. 
445. Drill b race, painter’s knife, two awls, and gimlet, 6s. 6d. 
446. Lot of letter and punch stamps, 13s. 
447. Brace, saw, pair of callipers, and six saw blades, 18s. 
448. Cotterill’s patent climax detecter lock and two cupboard 














gauge, 6s. 

450. ri ive se ts of letterand figure punches, £1. 

451. Sets of lin. letter and figure punches and rack, 14s. 
452. Two dozens patent lubricators for shafting, ) 





453. Ditto ditto ditto 
454. Ditto ditto ditto | 
455. Ditto ditto ditto { 5s, 6d. per doz. 
456. Ditto ditto ditto 
457. Ditto ditto ditto ) 


458. One and a-half dozen small 
459, Twelve smail tin oil cans, ae 
460. Twelve ditto 

461. Three 10ft. measuring staffs, and sundries, 6s. 

462. A Gauntleit’s pyrometer, for measuring high temperature, 


£1 Is. 


ditto 4s. 6d. per doz. 


Fixtures. 
464. Two deal panelled cupboards and six drawers, 10ft. 
2ft. Gin., as fitted in recess, £1 17s. 6d. 
465 Deal drawing tabla 10ft. by 2ft. 1lin., on trestles, 6s, 
466. Shelf and racks for stocks and dies, 1s, 6d. 


2in, by 


Fitting Shop. 

467. A vertical drilling machine, by J. 8S. Hulse, Manchester, 
with 12in. bed plate and 10in. face ] late, on strong frame, with 
overhead motion ; consisting of cone aiiees fast and loose pulleys, 
and hanging b rackets, £12. [This was 2 good small machine and 
fetched a fair price.] 

468. Steel tools for ditto, 16 Ib., 14s. 

469. One Tin. back geared hand lathe, by Collier and Co., 
with 14in. face plate, rest and T, and the overhead driving gear ; 
consisting of small cone pulley, fast and loose pulleys, and dis- 
engaging gear, £12. [A fair price.] 

470. Tools to lathe, 131b., 6s. 

471. A 12in. slide and screw-cutting gap lathe, by Shepherd and 
Co., Leeds ; with 22ft. bed, with guides for extending same to 24ft. 
Gin., | nineteen change wheels, compound slide rest, one 12in. and 
one 7in. chuck plates, one 24in. chuck, two face pl lates, 40in, and 
24in., a slide rest for cutting teeth of racks, and extra plate for 
slide rest, 30in. by 20in. ; ; also | the overhead motion, consisting of a 
five- -speed. cone pulley, two pairs of fast and loose pulleys, with 
disengaging gear, hanging carriages, Kc., complete, £140. [This 
was a first class lathe, and sold for a fair auction price.] 

472. Two carriages "for lathe, 2 cwt. 10 Ib., 10s. 

473. Steel turning and bori ing 4 ‘tools, 1 ewt. 1 qr. ; and small steel | 
turning and boring ‘tools, 20 lb., £1, 

474. Two cramps, 7s. 6d. 

475. Five large drivers, 15s. 

476. Five smaller ditto, 5s. 

477. Fourteen large spanners, 1 cwt., £1 1s. 

478. Twenty-six smaller ditto, 48 lb., £1 11s. 





In sunshine there is an excess of twice that | 


| 


The average excess of the | 


479. Nine key wrenches, 6s, 
Thirteen hand hammers, 18s, 
Fifteen files, 3s. 
































































22ft. of 3in. wrought iron turned shafting, with 
two plummer rb locks a nd brasses, tw 
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o Twelve packing plates for lathe, 2 cwt. 2 qrs. 14 lb., 10s. it. di al | 
483. Six planed face plates, 10in. by 1idin. 16s. } Gin, of 2sin. sh 
484. Small emery-grinding wheels, with spindle, pulley, cast- two carri £21 
iron frame, &c., complete, £j 10s. of 18in. fast and loos 
485. Drilling cramp, 7s. 6d. 47ft. of ditto, wit! | 
486. A very powerful drilling and boring machine, by Collier | brasses, four wall brackets, wall plates, bolts and nut 
and Co., with universal action, sliding table 2ft. Gin. by Ift. 54in., | one coupling, one 1! ) : | 
with double cone pulley, fast and loose pulleys, &c., complete ; | ditto, liin. on fa 
also an under foundation table, 5ft. 4in., by 3ft. lin., and a boring | 657. Smiths’ hear pipe to 
bar, steady and block, £55. [A fair price.] floor and water bos 
487. Steel boring tools and cutters, 3 qrs. 7 Ib., 15s. 658, Strong anvil, 3 ewt. 25 
488. Three large bright steel boring bars, 23in. and gin. diameter, ‘rindstone, with stror i trough, 7s. 
| 4cwt., 18s. per cwt. 660, Nine shovels, 1s. Gd. each. 
489, Eight small ditto, various sizes, 2 cwt., 19s. per cewt. 661. Lot of buckets, &c., Gs. 6d. 
490. W rought iron oil cistern, 2/t. 10in. by 2ft., with wood | 662. Stone block, Is 
cover, £1 3s. | 663. A double annealing 1 | 4ft. Gin nd 6ft, 
491. A planed face plate, 30in. by 25in., 2 ewt., 7s. | high, with strong c: n] , tie rods, 
492. Muris’ patent double me stone, with driving pulleys | damper plates, brick lining, £ 
and cistern, on strong stand, £ |} 664. One siz g furna y ft. ¢ nd 6ft. 3in. 
493. A Parnacott’s ‘patent emery-grinding wheel, 12in. diameter, | high, with cast-iron plates and fbuckstaves, tie rods, doors, 
4in. on face, with screw spindle, iron carriages, cistern, brasses, &c., | and grates, fire-bri I id chimney, £5. 
complete, £3 15s. } 6064. Lot of boil vols, 1 ewt, 5s. Gd. 
494, A very powerful hydraulic press, by Greenwood and Batley, | R VW 
Leeds, with six loose tubes, £14. , eo 3 ; + 
495. A 7 powerful and valuable shaping machine, on 6ft. | pos 7 5 ca. or ela 18in 
planed bed, by Hulse, Manchester, with two slid ing tables, 24in. | ~ * pi Resa : ni ——- 
lomane each, “with screw vice, pair of cramps for slitting screw | * ape : Ad agea® . “a ud 
heads, &c., complete, with back geari ng cone pulley y; also the : "| wah_as he = . 
overhead gear, with cone pulley, two pairs s of fast and loose pulleys, rant ty Se ‘ai 
diseng g gear, brackets, carriages, &c., complete, £80. [A fair beget’ a 
auction ‘Price. ] } _ reg lf : - ’ . some 
495, Steel tools to ditto ditto, 161b., 5s. 6d. wy pte scat } , z 
497. A very powerful and costly 2 a elie and engraving ~ . gos mae agg 
machine, on very massive bed, calculated for turning and groovi: , : re yaaa a. . 
rolls of any required form, togethe r with change wheels, and a on ih diage psa Aap an st Ae eseney, 
great variety of valuable fittings connected therewith ; also the mr ts —e s : ronan , 
overhead gear, consisting of a pair of 30in. fast and loose pulley > e . P 
two small “pulleys, spi idles, hanging brackets, brasses, &c., £25. | 60, 21 rhs eerie Mage: Fy 
[Very cheap, almost new, and cost nearly £200.] fee oe ; ° Aes 5 iat Dag 
498, Thirty large planed, bored, and keyed cams to the above | 21" ee ; aagell aie oo 
machine, 2s. 9d. per ewt. oo oa _— me , : = . it 
499, Sixty smaller ditto and five chucks, about 37 cwt., beer fg } ' , 
2s. 9d. per cwt. | Oil Pair of 2 r : 
Steel tools, for turning chilled rolls, lewt. 3 qrs. 7 lb. ot a ra “ ‘ = ; = ec j _ 
£2 17s. 6d. a pags a “4 
501. A very massive and powerful roll-turning lathe, by Walter | Pe Sqm ” , < si, tis "Ys 
May and Co., with 2sin. centre, slide rest, on 12ft. bed, |“ ¢-o , 
sliding edge stocks, five-speed cone pulley Vie pul b y : 
&e., also the overhead motion ; comprisir =. VO St6. < veh ts “+ 
pair of Hin. fast and loose pulleys, with muadin, cal ‘ G Feng gs ce Rig =~ * A’ Eitenen, 
hanging brackets, &c., complete, £65. [This was also cheap, being | 7222.) ving ‘ ift. Gin. long, £10 | ap. | 
nearly new. ] : | 2 ee , 
502, A capital 7}in. back geared screw-cutting lathe, on 9ft. ; a — -] 
with compound slide rest, ten change wheels, one chuck, a ae se 
face plate ; also the overhead gear, com] ris ing a four- L: . - . 
pulley, two sets of fast and loose pulleys, disengaging gear, Xc., | }) Pg scnedionaey pipe : 
compiete ; also boards for change wheels and té ible, £40. [This was é th } tea slg te igh 
cheap, it being a very good 1: ithe. with holding-down pi 5 _— ws . | 
503. Steel tools for lathe, 3 qrs. 101b., £1 1s. yy : 
504. Twelve spanners, 281b., £1. > his Ph -- p Swe Ses. * ; | 
505. An excellent planing machine, by Fox Brothers, Derby, with | M°%e?, O™. ° a ' 
table, 7ft. by 1ft. Yin., on 9ft. Gin. bed, on strong supports, with | 22 C2to <2 m. petoh. i clas ’ | Ira 
fast and loose pulleys, complete ; also additional a yparatus for 8. Pair of ag whee ap See ae See “9 £11. [Cheap.] 
planing curved surfaces, cam, Xc., £80. [A fair price. ] 7°, p egier 
506, Twelve angle plates for planing machine, 3 ewt. Lo. ¢) +4 Pair of d i agg 
507. Eight packing blocks for ditto, lewt. l qr. f° aon eee R ae oe Cen ONS vs : ie 
508. W ~- sht iron cramps and wa ssher plates for Minti? +... ee ae 
3 qrs. 7 7 Ib. . 6d. face, and - : | 
509, W shed iron ditto, 1 cwt., 4s. 6d. Gl. A : are fees " 
510, Five cutter holders and two cramps, 2 qrs., } swe * peng nests ores ’ 
511. Cramps, bolts, and nuts, 1 ewt. ; /™ holding-down pins, ar a couplings. — re! 
512. Steel planing tools, 104 Ib., 53d. per Ib. About a —— SS TONS te Wee Shore were fae . we por Sve. 
513. Sundry steel chisels, gauges, and punches, 421b., 3d. per Ib. Seer anny Sane Oe REND TRS — = pon < 
514. Ditto ditto’ 381b., 3d. per Ib, | “8 to'owing. ' ; 
515. Twenty-seven mandrils, 7 ewt. 3 qrs., 5s. 6d. per ont Bing Bagh ia ag : : —— and 
516. Four round cast iron gauges, 1 ewt., 1 * cast iron grinding wh el, 1 r, i2zn face, W wro t 
517. A valuable file cutting machine, by Greenwood and Batley, -witecletaiggiasct Agee gman gecic ig te oe & ~via ae 
Leeds, with extra apparatus “for cutting horse rasps; alao a lot of | °™**S¢8: Pair of aft. fast and Joo seen Dsgaglmade on, 
costly experimenta ul appa atus. [Passed.] eee oe lin. we a organi tier gle 
518. 22ft. of 3in. bright turned shafting, with three plummet i ee ee eciyeal Ay ox 
blocks and brasses, and one coupling, two strong hi anging brackets, | Y¢?¥,"S att cog reap elgg ee  ebetlige eaten 
grinding tabies, With their i Lieys, Cart 








one 4ft. ditto, 1@in. on 
and one 24in. 


3in. turned pulley, 8in. on face, 
one 18in. ditto, 


one 5ft. 
face, one ldin: ditto, 
on face, £9. 

519. 22ft. of 2iin. bright turned shafting, two plummer bloc! 
and brasses, one sing bracke +t, three 10in. pulleys, 94in. on face e, 
one 24in. ditto, Sin. on face, one 20in. ditto, Zin. on face, two 18in. 
ditto, 12in. on face, one 12in. ditto, 9in. on face, and 48in. driving 
pulley, £6. 

520. 5ft. 
blocks and 
pulleys, £1, 

521. Pair of Sin. single-flanged pulleys, with spindles, brackets, 
«ec 6s. 


di tto, Sin. 








of lLiin. 


brasses, 


bright turned shafting, with 


two plummer 
two hanging brackets, and 


three l6in. 





An excellent 12-horse power horizontal high-pressure steam 
engine, with expanding valve, by Walter May and Co., with fly 
wheel, driving pulley, Xc., complete, £90. [Cheap, it being nearly 
new. 

The rest of the lots up to 635 consisted principally of cast iron 
pulleys., turned, bored, and keyed, which averaged ‘about 8s. 6d. 
per cwt., and fitters’ vices, which averaged 2dj. per Ib. 

Fourti Day's Sate, Tuurspay, Avaust 127H, 1869. 
File Forge Shop. 

Lot 

636. A smiths’ cast iron double hearth, 
plate, water bosh and tuyere blast plate, Xc., 
Foundry Co., Oldham, £4. 

637. Ditto ditto, £4. 

639, The wrought iron chimney to the above hearth, 11s. 

640. A smiths’ single hearth, by the Northmoor Foundry Co., with 
chimney, &c., complete as before described, £4. 

641. Ditto ditto, £4. 

642. File forge, anvil, swage block, tanging tool, and gauge, on 
massive stone block, 10s. 

643. Ditto 

644, Ditto 

645. Ditto 

646. Ditto ditto, 9s. 

647. Ditto ditto, 18s, 

648. Box and vice block, 3s. 6d. 

649. Two wood-boarded partitions enclosing shop from furnace 
shop, £1 1s. 


with bonnet, hearth 
by the Northmoor 


ditto, 8s. 6d. 
ditto, 19s. 
ditto, 17s. 


Furnace Shop. 


650. A very powerful stamping machine, by Walter “? and 
Co., on very massive bed and standards, with 6ft. fly wheel, din. 
on face ; a 3ft. driving wheel and pinion, end pair of fast and on 
pulleys, 3ft. diameter, 5jin. on face, £29, [Very cheap, it having 
cost £140. ] 

Tools to ditto, 2 qrs., 
A powerful + iat. mote by F. Berry and Sons, 
hire, with 4ft. driving wheel and pinion. 

653, 3ft. Gin. fly wheel and pair of l8in, fast and loose ¢ 
pulleys, 4in. on face. 

[Cost £55, but there was a flaw_in the casting. ] 











befor 
vetore 


blocks, brasses, &c., as fixed, £4: 





stated, cost nearly ”€3000, It is f tov ly for t purpos 
intended, and, altho ch new, was | ht to | k up. | 
762 Ditto ditt » ditto, £50. [The t s 1 on Friday were 














chiefly office fixtures, Xc. fetched vuct price.] 

763. Ditto ditto ditt On the last « of , Monday 
were sold about 5000 dozens of files, w 1 went rather cheap, 

APPLICATION OF LEICHTENBERG’S EXPERIMENT TO THE MINERA- 
LOGICAL ANALYSIS OF Rocks.—M. 5S. Meunier proposes to make 
use of the well-known experiment of I nberg’s el ic figures 
to separate from each other the divers mineralogical constituents 
of some kinds of rock. We briefly remind our readers that the 


experiment alluded to consists in charging with electri ity a cake 








of resin or sealing wax, by u isly-< | Leyden 
jar; it is thus possible to cl rtions of the cake with 
positive, others with n¢ In or to exhi this 
to sight it is usual to blow, | r bellows, on 
to the cake of the resin, a mixtur 1 red lead 
and sulphur; the friction, o1 causes the 





powders to become electrified, 


electric is attracte: d by the curve lectric on the 
cake, while the red lead f¢ M. Me 


has tried thus to separate sulphur-bearing trachite into its mine 


negatively 





} ; 
jlows the 








constituents, and succeede Lp rfectly in getting the — and 
feldspar from each other; he ates that he has « well sue- 
ceeded with rocks made up of ti wo different silicates, —Cosmos. 
THE Parent Laws.—The following letter has been addresse« ed to 
the Editor of the Liverpool Daly Courier: —** Sir, You have trans- 


cy toa qi stion pus 
st num ‘Does 
hat Mr. Bessemer 
‘seriously a 





ferred to your columns, and so have give 
to me by the editor of THE ENGI 4 
Mr. Macfie,’ he asks, after telling the 1 
joyed enormous royalties for a series of yea 
~ at the steel-masters of great Britain paid Mr. Bessemer ingle 
urthing more for his invention than it was worth? My liest 
a is, Look at the Mersey Steel and Iron Companys (Limited) 
proce dure in shutting up the steel department of their woras (with 
published approval of trade periodic: ils), until these royalties cease 
i be due.’ St ure ly this is evidence that the royalties ex: acted are, 
in this company’s experience or_ belief, higher than the use of the 
invention is worth. But a far more im) rtant consideration 
remains behind, one generally by inventors so-cé alled friends left 
out of sight, viz., the effect on British and Irish national int erésts. 
Vhat a patent bring 73 in to its possessor and his licen 1sees is one 
! manufacture another and 














R 
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ng, what its effect on commerce a? 
very different thing. To illustz ask if the loss of « orders to 
the exter nt of = tons of steel rails, mentioned in the last Jron- 





monger, is not < butable to these , royalti s. That periodical, 
which ought Pe know the facts, says that ‘ English railmakers 
formerly supplied the great part of the steel rails required for the 
United States railways, and that this country has lately lost 
orders likewise for ‘considerable quantities to other compatties,’ 
—I am, sir, your faithful servant, ‘ . A. Macrie,” 

“ Ashfield Hall, 9th September, 1869.” 
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THE IRON AND STEEL INSTITUTE. 


THE Iron and Steel Institute will hold a meeting on September 
22nd and 23rd, 1869 at Middlesborough. The proceedings 
will prove exceedingly interesting, to judge from the following 
programme of arrangements, with which we have been favoured 
by the secretary, Mr. J. Jones. 

The Royal Exchange (nesr the railway station) will be made 
available for members from Tuesday to Friday, as a general 
reception-room, post-office, telegraph office, &c. In the same 
hall arrangements have been made for the exhibition of models, 
specimens, diagrams, and other objects of interest to the iron 
and steel trades. The quarterly meeting of the North of England 
iron and allied trades has been fixed for Tuesday, 21st September, 
to suit the convenience of gentlemen attending the nstitute 
meeting. It will be held in the Royal Exchange from eleven to 
one o’clock on that day. As regards lodgings, accommodation for 
visitors can be obtained at Saltburn-by-the-Sea, at Redcar, also by 
the sea, or at the hotels in Middlesborough. Members can secure 
lodgings through the secretary, previous to the time of meeting, 
and are requested to make early application. A list will also be 
kept in the reception-room, and may be there consulted. On 
Wednesday morning a general meeting will be held in the Odd 
Fellows’ Hall, near the railway station, commencing at ten o ‘clock, 
and lasting about two hours anda-half, The election of 
will first take place, after which several of the papers Bo 
below will be read and discussed. On Thursday morning a general 
meeting will be held, at the same time and place, for the reading 
aad discussion of the remainder of the pa rs, or such of them as 
can be taken during the time allotted fo or the meeting. Each 
member can obtain two visitors’ tickets on application to the secre- 
tary. These will admit to the mectings and excursions. The 
various railway companies have declined to grant any special 
arrangements. Members from a distance are therefore advised to 
obtain tourists’ tickets to Saltburn, which will be available for a 
month from the day of issue. Itisproposed to read the following 

apers :— 

““On the Development of Heat and its Appropriation in Blast 
Furnaces of Different Dimensions,” by Mr. Isaac Lowthian Bell, 
Newcastle, Vice-President. 

“On Siemens’ Regenerative Furnace, and its application to Re- 
heating Furnaces connected with Rolling Mills,” by Mr. Josiah 
T. Smith, Barrow-in-Furness, Vice- -President. 

“On the Manufacture of Rails,” by Mr. Edward Williams, Mid- 
dlesborough, Member of Council. 

**On Iron as a Material for Shipbuilding, and its consequent 
influence on the Armament and Commerce of Nations,” by Mr. 
C. M. Palmer, Newcastle. 

“On the Siemens-Martien Process of Manufacturing Steel,” by 
Mr. R. Howson, Middlesborough. 

‘Description of a Hot-blast Fire-brick Stove,” by Mr. T. 
bet re Stockton. 

On the Production and Application of Combustible Gases 
under Pressure,” by Mr. G. H. Benson, Staleybridge. 

** On a New Process of Refining Iron,” by Mr, J. Palmer Budd, 
Ystalyfera. 

After the morning sitting on Wednesday, the remainder of the 
day will be av ailable for v isiting the iron and other works in the 
neighbourhood of Middlesbrough and Stockton. The following is 
a list of the works that will be open to visitors on presenting their 
cards of membership. 

Middlesborough: Tees Side Iron and Tees Engine Works 
(Hopkins, Gilkes, and Company, Limited), blast furnaces, rolling 
mills, engine and bridge building works, foundries; Middlesborough 
Ironworks (Bolckow, Vaughan, and Company, Limited), blast 
furnaces, rolling mills, foundries ; Cleveland Bolt and Nut Works 
(Cleveland Bolt and Nut Company); Cleveland Ship Yard (Back- 
house and Dixon), iron pees sor Ang Tees Ironworks (Gilkes, 
Wilson, Pease, and Company), blast furnaces ; Ormesby Foundry 
(Cochrane, Grove, and Company), foundries and engine works ; 
Ormesby Ironworks (Cochrane and Company), blast furnaces ; 
Normanby Ironworks (Jones, Dunning, and Company), blast fur- 
naces ; Cargo Fleet (Swan, Coates, and Company), blast furnaces ; 
Linthorpe Ironworks (Lloyd and Company), blast furnaces ; 
Acklam Ironworks (Stevenson, Jacques, and Company), blast 
furnaces; Newport Ironworks (B. Samuelson and Company), blast 
furnaces ; Clarence Ironworks (Bell Brothers), blast furnaces. 
—Cross river by ferry. 

Stockton: Rail Mill (Stockton Rail Mill Company), rolling 
mills; Malleable Ironworks (Stockton Malleable Iron Company), 
rolling mills ; Thornaby Ironworks (W. Whitwell and Company), 
blast furnaces and rolling mills; Teeesdale Ironworks (Head, 
Wrightson, and Company), engine works and foundries; North 
— Ironworks (North Yorkshire Iron Company), rolling 
mills. 

After the conclusion of the general meeting on Thursday it is 
on to visit the mines and ironworks at Eston and the neigh- 

ourhood, The following will be available, but detailed pro- 
grammes will be issued at the time of meeting, and will be found 
in the reception room. 

Eston : Southbank Ironworks (Southbank Iron Company), 
blast furnaces ; Clay Lane Ironworks (Clay Lane Iron Company), 
blast furnaces; Cleveland Ironworks (Bolekow, Vaughan, and 
Company), blast furnaces ; Eston Mines (Bolekow, Vaughan, and 
Company), by private railway from Eston Junction ; Normanby 
Mines (Bell Brothers), by railway from Cargo Fleet; Upleatham 
Mines (J. and J, W. Pease), by rail to Marske. 

At six o’clock on Thursday, 23rd inst., the North of England 
Tron Trade will entertain the members at dinner, at the Zetland 
Hotel, Saltburn (morning dress), and after the ‘dinner a special 
train will be provided to convey visitors back to Middlesborough, 
Stockton, &c. Tickets will be addressed vo all members who have 
intimated their intention of being present ; other members are 
requested to apply to the secretary. A limited number of tickets 
will be sold to non-members, price 21s, Early application should 
be made to the secretary. 

On Friday the works at Darlington, Consett, Ferry Hill, Hartle- 

1, Grosmont, &c., will be available for the members to visit. 

he following is a list :—Darlington Ironworks (Darlington Iron 
Company), rolling mills; Shildon Works, Darlington (Shildon 
Works Company), locomotive engine works; Skerne Ironworks, 
Darlington (Pease, Hutchinson and Company), rolling mills ; Rise 
Carr Ironworks, Darlington (Fry, Ianson, and Company), rolling 
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tallow, and other fatty and oleaginous matter.”—A communication 
from Charles James Everett, Highwood Park, New Jersey, U.S. 

2549. Samve. Cunuirre Lister, Bradford, Yorkshire, aes Sepvevenante in 
looms for weaving pile and other fabrics, and in yarns for pile fabrics, 
and in sizing them. 

a RIcHARD CanistornER Rapter, Westminster- chambers, London, 





2240. Henry Piyxus, Camden-road, Camden Town, London, “I 
meats in furnaces and other heating apparatus, and in the’ methods of 
applying and using therewith certain el of ion, and in 
the combinations therewith of the processes with materials to be used 
in the manufactures of metals and other things and uses, and in the 
mechanical constructions nec therefor.” 

2443. Joun GALLEMORE DaLe and WARD MILNER, Warrington, Lan- 
—" “An improved method of producing white pigments from 
1 

2445. Henrt ADRIEN BonneEVILLE, Sackville- a Piccadilly, London, 
“Improvements in the process of ¢ d disc ischarging fuel in gas 
retorts or other gas distillin > & 
Henry Ludovic, Boulevart Ri d-Lenoir, Paris. 


nprove 








in railway water cranes.” 

2551. Joun Rircuig, Stonetield-street, Barnsbury, London, “ Improve- 
ments in the construction of tents and sunshades or weather protectors 
suitable for carriages and other vehicles.”—27th August, 1869. 

2552. CHarLes Durr, Russell-street, Bermondsey, Surrey, 
ments in the manufacture of paper pulp and Pa td 

2553. THomMas SCHOENBERGER BLair, “oe ennsylvania, U.S., and 
Foances ELLERSHAUSEN, Southampton-bui Chancery-lane, "Lon- 
don, “ in tr ine caaboonsnial of cast iron and other 
substances, 4 

2554. JAMES BUTTERWORTH and JosEPH AINSWORTH, Bury, Lancashire, 

machines.” 


“ Improve- 








ion from “ Tmprovements in mangling and squeezi 
2556. Joun Ho ORTH, Kingston-upon-Hull, ‘‘ Improvements in 
tus for loading or discharging grain, coals, ballast, or other 





2447. Samuet Harvey, Dale-road, Haverstock-hill, London, ‘‘ Improve- 
ments in apparatus for indicating signals between passengers and 
guards in railway trains.” 

2449. Jonn Lawson and Epwarp GERRARD FinTon, Leeds, Yorkshire, 
“Improvements in spinning flax, hemp, jute, and tow, and in ma- 
chinery employed for these purposes.”—l6th August, 1869. 

2451. Ropert Harvey Cuarsey, Beaconsfield, Buckinghamshire, *% 
new or ps roved carriage for locomotion by manual labour.” 

= Joun Wituiams, Wigginton Rectory, Oxon, ‘Improvements in 

and in scientific and educational diagrams to facilitate references 
po ascertain distances 

2457. RoBert FRaNcIs FAIRLIE, Victoria-chambers, Westminster, ‘‘ Im- 
provements in locomotive engines and carriages, and in the mode of 
coupling the same together.” 

2459. WILLIAM ae same, Southampton-buildings, London, ‘Im- 

1d —A communication from Louis Dezarnaud, 





Paris. —lith pinoy 1869. 

2461. Jonn CueEckeTTs, Raglan-street, Wolverhampton, Staffordshire, 
** An improved window blind.” 

2467. THomas Parkrnson, Live’ 1, “‘Improvements in or connected 
with doors for regulating the admission of air to furnaces.” 

2473. JosepH MircHeEct, Sheffield, “‘Improvements in machinery for 
forging, stamping, tilting, swaging, hammering, or planishing metals.” 
—18th August, 1869. 

2476. Joun JABEZ EDWIN MayYALt, Brighton, Sussex, enn in 
obtaining motive power, and in the mployed 
therein, parts of which improvements are pooee Sard to the forcing and 
exhausting of air.’ 

= Campion, Nottingham, ‘Improvements in sewing ma- 
chines.” 

2478. ARCHIBALD GiLcHrist, Glasgow, Lanarkshire, N.B., 
ments in slide valves.” 

2479. Henri Nicotas Moyon and Jacques Evcene Lemercier, Rue St. 
Appoline, Paris, “Improvements in machinery for the manufacture of 
coverings for the feet, together with apparatus and instruments con- 
nected therewith.” 

2481. Jonn Biakey, Leeds, Yorkshire, ‘Improved means and apparatus 
for utilising waste leather, or the small pieces of leather resulting 
from the cutting out of the several for ts and shoes.” 

2482. FrepeRick Brasy, Fitzroy Works, Euston-road, London, “ Im- 
provements ¢ the means _ appara’ tus for the manufacture of caustic 

ia an iacal salts.” 





“ Improve- 





1456. Henry Rostnson, Skipton, Yorkshire, “ Improvements in the con- 
struction of kilns for burning limestone, chalk, cement, or for calcining 
ores.”—12th May, 1869. 

1911. Witi1aM Rosert Lake, Sout London, “ An 
improved combustible compound.”—A “communication from Joseph 
Philipps, Louis Kiesling, and Ferdinand Kohlstadt, jun., Cologne, 
Germany.—22nd June, 1869. 

2313. Paut Rapsey Hopcr, Adam-street, Adelphi, St. Martin’s-in-the- 
Fields, London, ‘“ Certain improvements in the manufacture of 
luminous and heating gas from hydrocarbonaceous fluids, and in the 
methods of using and applying such gas for illuminating and heating 
purposes.”—2nd August, 1869. 

2338. GeorGE CHARLES Ramsey, Aldermanbur: ry, London, “‘ Improvements 
in the construction of fancy circular boxes.”—4th August, 1869. 

2357. EpwarD WILLIAM Hawes, Balmoral Lodge, Clontarf, Dublin, 
Ireland, ‘‘ Improvements in the construction of bi buoys and other float 
ing sea-marks,”—7th August, 1869. 

2395. SaMUEL JOSEPH Woonuouss, Holbeck, Leeds, Yorkshire, ‘‘ Improved 
apparatus for purifying and regulating the supply of gas to burners, 
and alsu for an improved standard tap.”—10th August, 1869. 

2423. IsRaEL Epwarp Woo r, New Bond-street, London, *‘ Improvements 
in casters for furniture and other like articles.”--A communication 
from John Louis Woolf, St. Louis, Missouri, U.8.—13th August, 1869. 

2433. THEopHILUS Coap, Truro, Cornwall, ‘‘Improvements in the con- 
struction of sewing machines.”—14th August, 1869. 

2463. Joseph Prato and Francis Po.acco, Great Winchester-street, 
London, ‘‘ Improvements in charcoal filters for purifying water or 
other liquids, likewise in the mode of applying the same.”—18th August, 

1869. 


+h + hnildi 





hi + 


2483. WiLt1aM Jones, Guide Bridge, I “Tmpr 
applicable to sewing machines.” —19th August, 1869. 
ae JACOB FrenGLey, Dublin, Ireland, ‘‘An improved tell-tale 


2518. Joun WituiaMs, South Castle-street, Liverpool, “An improved 
junction of barrel and action for breech- -loading re-arms and sporting 
guns, with self-acting exploded cartridge extractor.” 

2517. THomas Bnricos, anchester, ‘‘ Improvements applicable to 
machinery for spinning and doubling cotton and other fibrous 
materials.” 

2519. James VautTers, Great Dunmow, Essex, ‘‘ An improved agent for 
fining and clarifying ale and other fermented liquors,”—24th August, 


in or 





869. 

2522. Ropert MayNarp, Whittlesford, Cambridgeshire, **An improve- 
ment in portable chaff- “cutting machines. 

2523. Cotiw Mackay and THOMAS KENNEDY WHEELER, jun., Belfast, 
Antrim, Ireland, ‘‘ Improvements in cups for wefting and warping pur- 
poses, and in machinery for making and in shuttles for containing the 

“Sy 


2524. THomas SHAKESPEAR and GeorGEIListon, Birmingham, ‘‘ Improve- 
ments in sewing machines.” 

2527. Tuomas CoLey, Bower Farm, Maidstone, Kent, “Improved means 
or appliances to be “employed in the cultivation of hops.” 

2529. Horace Catt, Concord, Merimac, New Hampshire, U.S., ‘An 
improved mode of and hi y for obtaining and applying motive 
wer, more especially designed “tor "the transmission of the same to 
long distances.” 

2530. esas Zoru and ALEXANDRE LEHMANN, Havre, Seine Inferieure, 
France, “A novel process of manufacturing yeast or artificial 
ferment.” 

2532. WitL1aM Brown, St. Mary-street, Portsmouth, Southampton, ‘‘ Im- 
provements in the mode of constructing and disposing ships’ cabins to 
prevent sea-sickness, the said improvements being also applicable to 
gun carriages on board ship.” —25th August, 1869. 

2533. CHARLES DENTON ABEL, Southampton-buildings, Ch ‘y-lane, 
London, ‘ Improvements in the means and apparatus for separating or 
dividing the carded fleece into slivers in carding machines for all kinds 
of filaments.”—A communication from Jean Baptiste Marée-Gist and 
Louis Julien Varlet-Marée, Remilly sur Meuse, ce. 

2535. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in steam condensers, and in supplying steam’ generators with water.”— 
‘A communication from Jean Frangois Cail, Paris. 

2536. Henry Yares, Rue Lafayette, St. Pierre les Calais, France, ‘“ Im- 
provements in the manufacture of lace on bobbin net or twist lace 

"26th August, 1869. 











mills ; Darlington Forge (Darlington Forge Company) ; Gr 
Ironworks, Whitby (C. and T. Bagnall), blast furnaces ; Glaisdale 
Ironworks (Glaisdale Iron Company), blast furnaces ; ; Consett 
Ironworks (Consett Iron Company), blast furnaces and rolling 
mills ; Ferry Hill Ironworks (Rosedale and Ferry Hill Iron Com- 
pany), blast furnaces ; West Hartlepool Ironworks (T, Richardson 
and Sons), rolling mills, engine works, and foundries. 

Members wishing to visit any of the above works on Friday, 
will have to give in their names in the reception-room on Thurs- 


day. 





Tue Sr. Leger, 1869.—Time as taken by ‘Benson’s Chrono- 
graph :--Start, 3h. 49min. 30sec.; arrival, 3h. 52min. 5l4sec. 
Duration of race, 3min. 214 sec. Won by Pero Gomez. Duration 
of race, 1868, 3min. 194sec. 

Cuicaco AND NorTH-WESTERN RatLwaY.—(From our Cor. 

rovides its shareholders with a 
ling May 31, 1868, at the rate “ 10 per 

length of the lines owned and leased 

e length of ~s different divi- 
miles; Gallena 





dividend for the year endin 
cent. perannum. The 

by the company is 1156 miles. 
sions is as follows :—Wisconsin division, 3144 


pg 261 miles; Iowa division, 354 miles; Madison division, 
Ch ies Peninsula division, 73} miles; Milwankee division, 85 





y: 

2538. EpwaRD ALFRED Cowper, Great George-street, Westminster, ‘‘ Im- 
provements in treating cast ‘iron for the production of wrought iron 
and steel therefrom, and in Penge employed for that t purpose.” 

2540. Jonn MartIN ae ype effield, in the f: 
ture of iron and steel, and in and ‘converting crucibles used in 
connection therewith.” 





materials.” 

2557. Ropert Hitt Herriot, Skegby, Nottinghamshire, CHARLES 
Piumee, Mansfield, No hamshire, and WILLIAM ALVEY PLUMBE, 
Sutton, Ashfield, Nottinghamshire, “Improvements in communicating 
between ore and the guard and ver of railway trains, and in 
the hi tus employed therein.” 

2558. JoHN Baown, “Padiham ire, ‘‘Improved means of and 
> for facilitating the exercise or riding of bicycles or velo- 





2559. CHARLES SaMueL WALKER Muir, Kilmarnock, Ayrshire, N.B., 
“Improvements in safety apparatus for steam boilers, in apparatus to 
—— for and regulate the admission of air to steam boiler and other 

urnaces, and in apparatus to provide for the escape of water from 
steam pipes.” 

2560. RicHarD CARDWELL Ropinson, Avenham-terrace, Preston, Lanca- 

shire, ‘‘ An improved construction of stove or fire-gra‘ te.” 

2561. Joun Loaper, Upper Clifton-street, Worship-square, London, 

ents in ro gi and pum 

2582. RoBert PrigsTLEY, London-wall, London, ‘‘Improvements in 
fastenings for gloves. 98th August, 1869. 

2563. Louis Pager Love-lane, London, ‘‘ Improvements in watches, 
to; or its, purses, pocket-books, walking-sticks, 
and certain other portable articles,” 

2564. RoBert JEKYLL WesTLEY, Camden-road, Camden Town, London, 
“Improved methods of constructing, converting, and using billiard 
and other tables.” 

2566. Tuomas CaTTELL, Strand, London, “ An improved method of treat- 
ing wood for the production of paper pulp. 

2567. WILLIAM FREDERICK WILLIAMS, road -street, Golden-square, 
am, “Improvements in boxes for holding jewellery and other 
articles. 

2568. WILLIAM WINTER, Leeds, Yorkshire, ‘‘ An improved metallic driving 
belt or band, and the means of manufacturing same, also the applica- 
tion thereof ‘and other metallic belts for driving sewing machines.” 

2569. WitLiaM EpwaRD ,NEwTon, cery-lane, London, ‘‘ Improved 

for ing nails, brads, and other analogous 
articles. m4 communication from Edwin Lewis Brundage, Middletown, 
New York, U.S. 

2570. Henry EDWARD Newton, Chancery-lane, London, “Improvements 
in furnaces.”—A communication from George Graeme Clarkson and 
James Lewis Paige, Rochester, New York,‘U.S. 

2571. CHARLES ROBERT STOOKE, Teignmouth, Devonshire, ‘‘ Improve- 
ments in safety cages for mine shafts, which improvements are also 
y moony A oy lifts for warehouses, hotels, and for other places.”—30th 

ugusi 

2572. FREDERICK WILLIAM Porter, Barbican, London, “A new or im- 
proved construction of wire-work, applicable for sieves, screens, and 
various other articles in which wire-work is used.” 

2574. ALFRED PIERRE TRoNcHON, Rue St. ,Appoline, Paris, 
ments in the construction of elastic seats.” 

2575. ALEXANDER McNEILE, John-street, Pentonville, London, ‘“‘ Improve- 
ments in brakes for retarding the progress of wheeled carri: ages 

“=. WILLIAM GLOVER, Prestwich, Lancashire, ‘‘ Improvements in looms 

‘or weavin, 

2577. WILLIAM EDWARD Newton, Chancery-lane, London, ‘ Improvements 
in washing machines.”—A communication from John Jackson Grant, 
Philadelphia, Penns weer U.S. 

2578. Tuomas CoLes, —— Sandy-hill, Woolwich, Kent, ‘* Improve- 
ments in the construction of the running wheels of carriages and 
other vehicles mounted on wheels, and wheels and riggers used in 
machine’ 

2579. THOMAS Wakb aw, Toughmill, < e N.B., 
in reaping machines. ” 31st August, 186: 

2585. Georce Henry Nussey and Wi. her ‘Brapsnaw L EACHMAN, Leeds, 
Yorkshire, “‘Improvements in machinery or apparatus for pressing 
woollen and other woven or felted fabrics.””—1st September, 1869. 











** Improve- 


“Improvements 


2591. Robert Pitcairn, Trafalgar-square, London, ‘‘ A new or improved 
rest for su 2 rene f the arms, feet, or body of a person, or books and 
other small objects.” 


2593. PETER a Halifax, Yorkshire, ‘‘Improvements in sash 
frames and sashes, Particularly So ageoay to the windows of railway 
and other carriages.” —2nd September, 1 

2595. Epwin DanrEL TEMPLE, Gaaeueen, Finsbury-circus, ‘ Improve- 
— > construction of telegraph railway signal, scaffold, and 
other pos 

2599. Henry Bripcewatrr, Watford, Hertfordshire, ‘‘ Improvements in 
railwa; chairs, , and in the means of "securing bridge and flanged rails to 
their sleepers.” 

2601. ALEXANDER Oca, Kynaston-street, Oakley-street, Lambeth, Surrey, 
“‘ Improvements in printing machines.” 

2603. Georce HENLEY, Essex-street, Islington, London, ‘‘ Improvements 
in dial or needle and alphabetical telegraphs and relays.” —3rd 

September, 1869. 


{nvention Protected for Six Menthe | on the Deposit of 
Complete Specifica: 

2697. Tuomas S.LaTeR, Euston-road, St. eng * London, “Improve 
ments in the construction of electro- -magnetic machines as motors, and 
in the construction and mode of exciting batteries, and in the appli- 
cation of such motors and batteries to various useful purposes.”—3rd 
September, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 

2374. Bensamin Bay.iss, Pontnewydd, near Newport, Monmouthshire, 
“*Tron.”—15th September, 1866. 

2375. CHARLES CUNNINGHAM Connor, Spamount Mills, Castlederg, 
Tyrone, Ireland, “ Flax, tow, hemp, &c.”—15th September, 1866. 

2388. GeoRGe TOMLINSON BousFiE.p, Loughborough Park, Brixton, 
Surrey, ‘Steam jets.”—17+h September, 1866. 

2430. ALFRED VINCENT NewrTon, Chancery-lane, London, ‘‘ An improved 
construction of weight.”—2lst September 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 

2509. THomas Mo.inevx, John Dalton-street, Manchester, ‘‘ Pianoforte 
actions.”—11th September, 1862. 

2514. Jonny Rospert Jonnson, Stanbrooke Cottage, Hammersmith, 
Middlesex, and JouHn STAINES ogg Red Lion-square, London, 
“ Printing t; ."—12th September, 1862. 

2481. Witt1aM Hirst, Halifax, Yorkshire, ‘‘ Paper or linen spool tubes.” 
—9th September, 1862. 

2506. WestLey Ricnarps, Birmingham, 
11th September, 1862. 

2520. _— Bepson, Manchester, “Rolling wire, &c.”—12th September, 
186 


“Fire-arms and cartridges.”— 


Notices of Intention to Proceed with Patents. 

1344. Witt1aM Burnet Rosins, South Molton-street, London, “ Improve- 
ments in hand pumps or s; and in other pumps Suitable to be 
used for watering flowers and for other similar purposes.” 

1346. Jonas PriestLey Baum, Halifax, Yorkshire, and Ropert NEwTon, 





2541. Octave Vivier, Sekforde-street, Clerkenwell, London, “ Improve 
ments in means or apparatus for measuring and indi ig the dist 
travelled by vehicles.” 

2542. Francis JoserH DRecHSLER, Cockspur-street, Westminster, “ oo 
provements in stoves and grates’ or apparatus for cooking, heatin 
other stove or grate uses, with rotary motion arrangements ‘and ‘with 

——- for rendering the same useful for fumigating, po Fred 
ting, winnowing, churning, cutting, and other —- ing 





ro} motion arrangements ma 4 a of be’ 
2543. Witt1amM Epwarp GEDGE, llington- street, Strand, London, ed | 
stk ye — of railway cheaper. A communication from Camille 
= Bristow Hunt, Serle-street, Lincoln’s-inn, London, . rove- 


in machinery 0: apparatus for hulling, cleansing, an 
or Soi g coffee, rice, and other — or grain.”—A ae 
Se Baldwin Marshall and Augustus Jones, Boston, Mas- 


on JEAN jeaw PevOuEns, Rue ager Be eens Small Heath, near Birming- 


springs for mattresses, sofas, 

chairs, ae articles a furniture. mo 
2547. WittiamM Ropert Lake, ti London, “ An 
imiproved method of and apparatus for rendering on refining lard, 





hoilad 








near Keighley, Yorkshire, ‘‘ Improvements in worsted 
spinning frames.” —lst May, 1869. 

1353. Patrick ye Lombard-street, London, ‘‘ An improved mode of 
and means for delivering sheets of paper to the feeding apparatus of a 

rinting machine.” 

1 ot ——— Horatio Hopaegs, Bristol, G shire, ‘‘ 

= be construction of apparatus for the oa ar of Hew for ae 
oes.” 

1357. James Biarr Niwmo North Bank-street, Edinburgh, Midlothian, 

ee ‘An improved lever compensation ‘door and gate spring or 
sg 
= Davin Piroatrn Wricut and Cepuas Butter, Birmingham, “ Cer- 
peg at gm Fy in lamps for burning paraffin and other ydrocarbon 


1364. CHARLES Sine ines for tnincng mca t vogetable London, “Im 
ments in aodinees tables, and other 


uiring to ig minu! 
tea cen nie, Yorkshire, 


og ney means and 

AMES Epwin PHILLIPs, ee ban hag vag _, an 

sowing machines and in tables for the same parts of which improve- 
other machinery.”—bth 


ments are applicable to "bth May, 1869. 











Sept. 17, 1869. 
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2259. TimoTHy WINTER, Wiveliscombe, Som 


ersetshire, ‘‘ Improvements in 
for bing reeds.” —26th July, 1869. 

2333. Ferpinanp ConsTANT COLNEY, levart Bonne-Nouvelle, Paris, 

“Improved mechanism for the propulsion of vehicles.”"—4th August, 


1869. 

‘2425. James Lewis, Fenwick-street, Liverpool, “Improvements in ex- 
tracting copper from its ores.” —A communication from Thomas 
pm — and James Douglas, jun., Quebec, Canada.—13 

ugust, L 

2443. Jonn GALLEMMORE DALE and Epwarp MILNER, Warrington, Lanca- 
shire, “‘An improved method of producing white pig its from lead.” 
—l6th August, 1869. 

2457. Ropert Francis Farrure, Victoria-chambers, Westminster, ‘‘Im- 
provements in locomotive engines and carriages, and in the mode of 
coupling the same together.”—17th August, 1869. 

2486. Witt1AM Rosert Lake, Southampton-buildings, London, “Im- 
rovements in screw prope! ."—A communication from Frederick 
ittram, San Francisco, California, U.S.—19th August, 1869. 

2490. Wiit1aM Byrne, Belfast, Ireland, ‘‘ Improvements in the process 
of distilling alcoholic liquors, and in ap for that purpose.” —20th 
August, 1869. 

2507. Thomas WuireHeaD, Holbeck, Leeds, Yorkshire, “‘ An improved 
shackle and roller end for hardening machines for felting.”—23:d 
August, 1869. 

2527. THomas CoLey, Bower Farm, Maidstone, Kent, “‘Improved means 
capes to be employed in the cultivation of hops.” —25th August, 


1869. 

2537. WituraM Rospert Lake, Southampton-buildings, London, “ Im- 
provements in machinery for carding and spinning fibrous materials.” — 
A communication from John Goulding, W: iter, M. husetts, U.S. 
—26th August, 1869. 

















a reservoir for the coal. This reservoir is filled from the tender through 

atube. The reservoir is closed at the top by a conical cover to prevent 

the falling in of the ashes from the grate-bars; the ashes fall upon the 

cover, and from the cover pass to the ash-pit. 

551. W. E. Newron, Chancery-lane, “Screw wrenches.”—A communication. 
—Dated 22nd February, 1869. 

This consists, First, in constructing the hole through the sliding jaw 
for the shank to pass through sufficiently large to admit of the jaw heing 
readily disengaged from the screw or be thrown into therewith, so 
that the adjustment of the jaw on or along the may be effected 
either by an independent sliding movement of the jaw along the shank, 
or by or through the intervention of the screw, at the pleasure of the 
operator and as circumstances require.—Not proceeded with. 

557. J.T. Gaze and J. Hymas, Erith, Kent, “‘ Grate-bars.”—Dated 23rd 
February, 1869. 

The inventors cast or form the grate-bars her in sections or groups 
of three, by preference with spaces between for the admission of air, so 
that the form three ribs connected at intervals by narrow strips.—Not 
pi with. 

558. A. Jonson, Darlington, “‘ Coke ovens.”—Dated 23rd February, 1869. 

The coke ovens are built on pillars of fire-brick or stone in such a manner 
as to allow of space beneath them for the application of an improved 

of unk or discharging them, and no door is formed in front 

of the oven. The bottom, instead of being constructed in the ordinary 
manner, is formed either wholly or principally of a movable bottom or 
door, opened and closed, and supported when shut hg of toothed 
arcs or ents. The framework of the door is of m, which may be 
cast, but it is preferred that it should be malleable iron, the bottom part 
being one piece of plate, to the surrounding angle iron in such a 
manner as to bind the whole securely together, and to exclude the air as 
cticable. On the plate iron are supported fire-clay quarries, of 





2544. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Imp t 
in machinery or apparatus for hulling, cleansing, and polishing or pre- 
ring coffee, rice, and other berries or grain.”—A communication from 
ames Fowle Baldwin Marshall and Augustus Jones, Boston, Massa- 
chusetts, U.8.—27th August, 1869. 
2556. Joun Ho_pswortu, Kingston-upon-Hull, ‘‘ Improvements in appa- 
ratus for loading or discharging grain, coals, ballast, or other materials.” 
—28th August, 1869. 


All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
yo og office of the Commissioners of Patents, within fourteen p 5a of its 
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ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
481. J. B. and R. Woon, Sowerby] Bridge, ‘‘ Steam engines.”—Dated 17th 
February, 1369. 
is ists in the application of a separate small steam cylinder and 
piston with ordinary slide valve; the piston rod thereof is connected with 
another rod in communication with and giving motion to the spindle of 
the cut-off valve. The valve rod is provided with two collars or shoulders, 
between which are two cams mounted upon a hollow spindle, within 
which works a sliding rod ‘ted to the g by a bell-crank lever 
and connecting rod. In the sliding rod are fixed two projecting studs or 
= passing through slots cut or formed in the hollow spindle parallel to 
its axes, and made to enter into oblique slots formed in the cams respec- 
tively, so that when the sliding rod is moved in either direction in the 
hollow spindle the projecting studs or pins {will move the cams thereon, 
altering their position, and thus ine motion to the piston in the 
cylinder, and thereby move the spindle of the cut-off 'valve, and by the 
varying action of the governor causing the steam to be cut off sooner or 
oe the action of the governor being quick the cut off is quickly 
effected. 
490. m1 ALAND, Surrey, “‘ Rotary blowing fans.”—Dated 18th February, 
69. 

This ists in introducing a vertical “partition or partitions with 
central openings in one fan case, thus forming separate fan chambers with 
inlet openings into their respective fans. - Not proceeded with. 

500. m5 W. Martin, Swansea, ‘‘ Piston tightener.”—Dated 18th February, 
169. 

This consists in an improved mode of tightening the piston rings of 
mare a so as to make them fit more exactly in the cylinders, thereby 
keeping their eos better and exerting more power than hitherto. This 
improved method is accomplished by ine a movable valve or vulves in 
the body of the piston, which valves are opened and closed by the work- 
ing pressure (of whatever kind, whether of air, steam, water, or gas, or 
of other fluids or liquids) on either side of the piston, thereby causing a 
continual pressure coed to the ——— ressure on either side of the 
piston), to act against the inner sides oi the tallic rings posing the 
piston, thus continually pressing them —- the sides of the cylinders 
whilst the engine (to which the piston is attached) is at work. 

513. J. Loaper, Finsbury, ‘‘ Steam generators.” —Dated 19th February, 1869. 

The inventor leads the steam pipe or tube through the main body of the 
water in the steam generator or boiler. 


516. J. Davey, Wisbeach, ‘‘ Motive power engines.”—Dated 19th February, 
1869. 


The inventor causes what may be considered the cylinder head to travel 
with the piston until it a) es the initial point. It will then rest, 
and steam being admitte tween it and the piston, the piston will be 
caused to act in the ordinary manner.—Not proceeded with. 

519. H. T. and T. Jennuxas? §; -street, City-road, “‘ Steam engines.”— 
Dated 19th February, 1869. snd ; @ : “ 

In addition to forming the cylinder with two passages leading one to 
each of its ends, through which steam is alternately admit to and 
allowed to escape from the ends of the cylinder by means of a slide valve 
— by an a i bh — \ wk i tor also forms another 
opening at each end o cylinder, which 0; or passage is onl: 
employed for allowing steam to escape from the ~ os, The open’ 4 
and closing of these he effects by means of a slide valve, work 
by preference by cams on fhe crank shaft or by tappets from the piston of 

e engine, so that as the piston is moving towards one end of the cylinder 
not only will the ordinary exhaust passage be open to allow steam to 
escape from that end of the cylinder, but in addition there will be a second 
outlet for the steam, and this second outlet will be kept open until the 
piston has all but completed its stroke. 

825. J. D. Gauupie and T. A. MARSHALL, “‘ Steam engines and boilers.” — 


Dated 20th February, 1869. 
It is proposed to use steam in cylinders of comparatively 
rate, with valve gear 























pressure 
small and working at a comparatively q' 
which can be varied or adjusted by means of a governor so as to keep the 
engine at a nearly uniform rate, notwithstanding considerable variations 
in the load.—Not proceeded with. 
587. 2. yom, Buxton, Northampton, ‘‘ Boilers.”—Dated 20th February, 


Upon brickwork is a number of fire-bars, and this brickwork are 
— a es = bearers upon w! — —- 
ollow castings. ) ese are placed e 
bars and stand upon the came anal their ends 
the © Dates to which Rho tarnnce doer bs ene e or 
has a door to close the front of the ash-pit below the fire-bars. 
The other ends of the two castings lie close to one side of a third 
casting which forms the back, and has its top side somewhat higher than 
the tops of the two parallel castings.—Not proceeded with. 
544. W. R. Lake, Southam, i , “ Locomotive heating.” —A com- 


munication.—Dated 22nd. February, 1869. 
The apparatus cemmists of a vessel fixed to the fire-box, which serves as 








far as 

suitable thickness, bedded in ground fire-clay to protect the iron from the 
action of the fire, and to maintain the aped = of the coke oven as hot 
as possible. To still further prevent the jation of heat a stratum of 
any non-conducting substance may be interposed between the fire-clay 
quarries and the bottom iron plate. 

560. J. Jonnson and W. Giti, Unstone, Derby, “ Rotary engine pumps.”— 

Dated 23rd February, 1869. 

This consists of a cylinder secured on a foundation and having a central 
shaft working in bearings at each end or side of the cylinder. On this 
shaft is mounted a circular piston revolving eccentrically around and 
within the cylinder, at the top of which the inlet and exhaust pipes are 
applied. 

569. J. WHITEHEAD, Oldham, “ Furnaces.”—Dated 24th February, 1869. 

This consists principally in the application of a perforated block of 
brickwork or fire-clay of any length, which is placed above or in the place 
of the ordinary bridge at the back end of the fire-bars. This block of 
brickwork or fire-clay rises from the level of the fire-bars up to the top of 
the flue in fluid bodies, and up to the boiler in fire-places for egg-end or 
any other kind of boilers which are fixed underneath.— Not proceeded 
with. 

572. J. Cooke and G. Hispert, Richmond, ‘‘ Steam jet vacuum power.”— 
Dated 24th February, 1869. 

In applying this invention to a steam engine the inventors connect the 
exhaust pipe from the steam cylinder to a vessel into which water flows 
or is injected, and a jet of steam is caused to act on the water as it is 
passing to the discharge pipe. The nozzle of the steam pipe is tapered off, 
and fits into an enlarged portion of the discharge pipe, the action of the 
steam inducing a powerful current which draws the air and water from 
the steam cylinder and produces the desired vacuum therein.—Not pro- 
ceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

486. F. H. Coiiis, Kensington-gardens, ‘‘ Permanent way.”—A communi 

cation.—Dated 17th February, 1869. 

It is well known that railroad rails have sometimes been made 
double or reversible, so that in the event of the we or bearing surfaces 
of the rail becoming worn and unsafe the rail co be turned over and a 
new bearing surface hrought into use. But such reversible rails have 
been usually made in the shape of a double T—that is, like two ordinary T 
rails having their bases joinea together. The invention consists in a form 
of rail, which, while avoiding all the obvious disadvantages of the double 
T rail, yet possesses all its valuable properties. 

498. R. Pyne, Wellington-street, Strand, “‘ Carriage steps."—Dated 18th 

February, 1869. 

Upon the bottom end of the carriage door is affixed a stirrup or sus- 
mA. oy Samia? with the door. Attached to this is a step of wood or 
metal, so — that when the door is shut it projects underneath the 
carriage, but when the door is opened it tes from the stirrup and 
projects in front of the door in a line with the carriage, so as to form the 
step. A guide bar underneath serves both to guide and support it.—Not 
proceeded with. 

503. W. Darnes, Gravesend, ‘‘ Anchors.”—Dated 18th February, 1869. 

This consists chiefly in constructing the stock with inclined pieces, 
which extend inward from each end of the stock at an angle of about 
fifty-five degrees to the shank. The latter is provided with chocks or 
abutments to receive the ends of the pieces, which are held in place 
laterally by a small pin passed through the arms and stock or by a collar 
or other suitable fastening.—Not proceeded with. 

517. A. M. Criarn, Chancery-lane, “ Increasing tractive power.”—Dated 

19th February, 1869. . 

This consists in producing a series of flat independent bearing surfaces, 
each attached at its centre to the periphery of the traction wheel. These 
flat bearing surfaces are provided with cheeks ae the rim of the 
wheel in the manner of a skid brake, and form horizontal surfaces bearing 
in succession upon the road, in lieu of the circular surface of an ordinary 
wheel to which the flat surfaces are tangential. 

522. M. MacLennan, Liverpool, “* Permanent way.”—Dated 19th February, 

1869. 

This consists, First, in making the joint sleepers on which the rails are 
fixed of iron secured at the joints by ‘‘ monkey plates,” and fastened by 
bolts and nuts in a similar manner to the fish-plates now in general use. 
The rails and sleepers thus become united as one piece throughout, the 
sleepers being so formed as to keep the rails in gauge. Secondly, in 
making the immediate sleepers of iron, on which the rails are fixed by 
means of bolts, washers, and nuts, sufficient provision being made for ex- 

sion and contraction of the rail, and also in so forming the sleepers 
ike the joint as to keep the rails in gauge. 

529. J. EBERHARD, Tolmer-square, Hampstead-road, ‘“‘ Propelling ships.” 

—Dated 20th February, 1869. 

At that part of the vessel where the propelling blade or blades protrude 
a hole is formed or cut, and each hole thus formed is titted with a 
movable filling piece hung vertically on pivots. Each movable filling 
piece is of the external form of a segment of a circle, so that during the 

rtion of the revolution which it is permitted to make it exactly fits and 

Rls the hole, and makes a watertight joint. Each filling piece is also 

formed with a longitudinal slot of the size of the propelling blade, so that 

the blade can pass in and out therethrough.—Not proceeded with. 

538. J. E. Lucas, All Hallows Chambers, B.C., “‘ Floating velocipede.”—. 

communication. —Dated 20th February, 1869. 

This consists in obtaining the isite b in a p for 
navigating the water by means of the propelling wheels and rudder. 
For this P the rudder and wheels are each constructed with one or 
more air-tight chambers or compartments. 

545. G.|A. Fai, Hoboken, “ Propelling vessels."—Dated 22nd February, 

1869. 


a oe 





The object is to avoid the friction of a vessel sliding endwise through 
the water. This is accomplished by making the buoyant power a series 
of revolving cylinder floats, in on shafts, so as to roll over 
the water and sustain a flat form between four or more such floats, or 
these floats may be arranged one behind the other. 

550. J. H. Jounson, Lincoln’s-inn-fields, “‘ Velocipedes.”—A communica- 
tion.—Dated 22nd February, 1869. 

A wheel is employed in which is a circular opening concentric with the 
periphery of the wheel, and in this o is an annularrib, on each side 
of which a flange of a driving wheel fits snugly, but so as to move freely 
the fay eee only of the two flanges of the driving wheels iz 

e inside of the annular in the main wheel. The driving 
wheel is secured to a spindle w! passes through and has its bearing in 
the o ite sides of a seat or saddle at one end of the same, the opposite 
end of the saddle having a a flanged roller adapted to 
the circular rib of the main wheel.—Not proceeded with. 

553. R. MELDRUM, Pittimore Cupar, “‘ Stopping locomotives.”—Dated 22nd 


February, 1869. 
consists in ma communication from the steam boiler, air, gas, 
or water chamber, y toor about that part of the cylinder whence 


the steam air, gas, or water escapes after having done its work in the 
cylinder.— Not proceeded with. 
564. A. V. Newton, Chancery-lane, “ Locomotive fire-boxes and ash-pans.”— 
A communication.—Dated 23rd February, 1869. 
siete Tm, to ty gt a peaches med of che 
« bottoms (that ithout grate- or open: —_ 
on) --" will be retained in the fire-box un’ 


the bottom), whereby the live coal 
holly and any of coals or fire upon the track will 
be preven . the arranging t fies and 








oom, so that the air will pass over the fire-pan or ash-pan, and feed 
the fire from the four sides of the furnace, and at a convenient distance 
above the bottom of the pan, which arrangement secures a very effective 
feed or supply of the air to the fire. Thirdly, to a combination of angle 
plates with a fire-box having a close or solid bottom, whereby the fuel is 
es to slide down and press together in close contact as it is being con- 
sumed. 

556. R. P. Witiiams, Great George-street, S.W., “ Railway crosses and 

switches.” —Dated 22nd February, 1869. 

In constructing railway crossings where two lines cross each other, the 
inventor forms one of the crossing lines of a continuous rail, and the other 
crossing line in two parts—one on each side of the continuous rail. E 
part, where it meets the continuous rail, is bent round at an angle to 
come lel with this rail, and is securely fixed thereto. The bent round 
end of the rail which comes up to the inner side of the continuous rail is 
retained at the requisite distance from it to allow of its bent round end 
serving as a guard rail. The continuous rail and the bent end of one of 
the parts of the crossing rail are notched out to the requisite depth, for 
the rail which forms the guard rail is thus notched, but in case of an acute 
crossing then the bent end of the other rail is notched out. 

568. oak Myers, Spa-road, “ Railway warnings.”—Dated 24th February, 





Inside, and longitudinally with theceiling of each carriage, the inventor 
uses cord, rope, or chain connected with a screw and nut, or hook and 
eye in each compartment, so as to form a continuous line capable of — 
disconnected at will in each division of the carriage. One end of this co: 
rope, or chain is fastened inside to one end of the carriage, and the other 
is connected with a weighted lever (with or without a spring), fixed and 
working a movable shaft or spindle in suitable bearings on brackets pro- 
jecting from and fixed to one end of each carriage outside. The shaft or 
spindle at one of its ends has a projection at a right angle, similar to a 
half-crank or fork, with or without a wheel or roller to diminish friction 
connected thereto ; the underside of the cranked part or fork is levelled 
sharply off to form a steep incline.—Not proceededwith. 


, Class 3.—FABRICS, 2 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. 

497. C. Broox, L. Barker, and M. Tnompson, Halifax, “ Looms.”—Dated 
18th February, 1869. 

This relates to the take-up motion in looms for weaving, or the means 
or apparatus to be cupiapeh for effecting the regular winding on toa beam 
or roller of the woven fabric as produced, and so that when occasion re- 
quires, either by the breakage of the weft or when it is used up, such 
taking-up may cease at the proper place or the beam turn back to it, 
and at any time the turning back of the beam or roller may readily be 
effected. For this purpose the inventors apply a short shaft gearing at 
one end with either the crank shaft or the tappet shaft as most con- 
venient, by suitable wheels to produce the required rotary motion, and 
at the other end gearing by means of worm and wheel with the ordinary 
taking-up gear wheels or a new arrangement of similar wheels, and so 
that this end of the shaft may be readily lifted or removed out of gear. 
To effect this it is attached to a lever fixed on one end of a rod or shaft 
extending across the loom under the breast-beam, and supported in the 
loom ends, and on the other end is fixed another lever projecting up 
through the breast-beam, and sv set that when the weft-fork lever is 
acted upon it will act upon this lever, and thus lift the shaft out of gear 
with the taking-up wheels, and an adjustable slip catch is also applied 
to the ratchet wheel for holding the take-up, constructed with a slot, 
so that it may be set by an adjusting screw to let slip or expand to any 
desirable extent, and thereby allow the beam to turn back the required 
distance. 

502. I. Newton, Leeds, ** Spinning flax.”—Dated 18th February, 1869. 

In place of making the supports. which carry the saddles with projecting 
pins, to enter into slots in the saddles, as described in the above- 
mentioned specification, the inventor forms the support with two 
parallel cheeks between which the centre portion of the saddle is received. 
A pin carried by these cheeks, and passing across the space between them, 
enters a slot in the sadale, and the saddle is thus supported. The saddle 
is formed with parallel sides, which fit between the two parallel cheeks 
of the support, consequently the cheeks may be formed to fit against the 
sides of the saddle for any desired portion of its length, whilst the central 
portion of the saddle in which the slot is made, and which fits between 
the cheeks, may also be made of sufficient depth to give steadiness. By 
thus constructing the saddles, and their brackets or supports, a large 
bearing surface is obtained to prevent any lateral motion of the saddle, 
and in addition, as the sides neither of the saddle nor the brackets have 
any projections from them, they may be fitted by grinding or filing at a 
very small cost. 

509. T. Tunstatt and J. Dopceon, Burnsley, ‘‘ Looms.” — Dated 19th 
February, 1869. 

The inventors employ ordinary friction pulleys and chains, belts, or 
cords to each end of the beam, and also an ordinary “‘ vibrator” or shaft 
with a vibratory crank-bar, which they invert ; that is to say, they place 
the crank underneath or betwixt the shaft and the warp beam, so that 
the warp will first pass under the crank bar and thence over the shaft to 
the healds. The friction chain or cords are each attached to separate 
levers, each lever being hinged at one end to one of the loom ends re- 
spectively. The other ends of the levers projecting towards each other 
are connected by a T-formed lever bar, or by chain, belt, or cord and 
a attached equidistantly from the fulcrums of the levers to a weighted 
ever hinged at one end to the cross rail of the loom, the other or weighted 
end of this lever being connected by a chain, belt, or cord to a pulley or 
lever fixed on the vibrator shaft, so that the pull or stretch of the warp 
will always lift the weighted lever, and release or remove the pressure 
from the warp beam, and thereby let off the proper quantity of warp re- 
quired.—Not proceeded with. 

547. J. and T. Leacu and J. Goopyear, “Wool winding.”—Dated 22nd 
February, 1869. 

In guides at the upper part of two side frames the inventors place slides 
carrying discs, forming the flanges of the bobbin, there being a central 
hole in one of the discs for the bobbin to through, and a central hole 
in the other disc for a pin which passes through a hole in the centre of the 
bobbin. In one of the slides is formed a seating of the same radius as the 
bobbin, and central with it, and in the other slide there is a central hole 
corresponding with the hole in the disc for the bearing pin tu pass through. 
Below the slides there is a shaft carrying a toothed wheel or pulley for 
working the machine; also asurface drum, for causing the bobbin and lap to 
revolve, and a pinion for giving motion, by means of the gearing, toa 
wheel placed at an angle for working the traversing lever. On the shaft 
is also Rxed a ratchet and a loose cam, having at one side a catch and arm 
and tappets, the catch gearing with the ratchet wheel when revolving 
motion is required to be given to the cam and tappets for working a lever 
and plate used for pushing off the bobbin and lap when the winding on is 
as and to prevent the catch gearing with the ratchet wheel. 
= required, the arm of the catch is held back by a finger on the front 
slide. 

515. T. Smirn, Manchester, “Treating woollen cloth.” —Dated 19th February, 
1869 


The inventor qqreate over the cloths spermaceti, paraffin, or other such 
matters, either alone or in combination with wax. The arrangement of 
apparatus employed for applying the material in a cold state, to be sub- 
sequently heated, consists of three cylinders made of wire gauze, or other- 
wise provided with fine perforations. Beyond these are steam cylinders, 
such as are ordinarily used for drying woven fabrics, and there are tension 
rollers, as well as a roller upon which the goods to be thickened are es 
alsoanother roller which receives the goods when sotreated. The thickenin, 
substance, having been reduced to a powder, is placed in the first-nam: 
cylinders, and the goods are caw by the tension rollers to pass in 
contact with the surfaces of the gauze cylinders, and su uently in con- 
tact with the steam or second-named cylinders, after which they are 
wound upon the roller last named. 
530. H. W. Wurreneap, Holbeck, “‘ Wool-combing machinery.”— Dated 20th 
February, 1869. 

This relates to Noble’s combing machine. The object of these improve- 
ments is to effect the clearing of the fibre from the noil and other impuri- 
ties, and this is done by causing the teeth of an inverted circular comb 
(which may be called a noil intersecting comb) to work between the inner 
and smaller circular comb and its drawing-off rollers. 

540. W. Isorom, New-inn, Strand, and W. Wyxes, Ladelle-Vraysburg, 
“ Paper manufacture.” —Dated 22nd February, 1869. 

The inventors feed the materials in order to secure regularity, either by 
hand or by a revolving roller or rollers or other apparatus, into one end of 
a revolving cylinder, and at the same time feed into the other end — 
or such chemical solutions as may be desirable (the same being either 
or cold), and make the materials pass through in one , while the 
water or other solutions pass through in the other, the two being alter- 
nately beaten and rubbed together and sq apart during their 
passage by the action of rollers and strainers, or of either of them. 

543. J. W. Rem, Bayswater, “ Paper pulp apparatus.”—Dated 22nd 
February, 1869. 

This consists chiefly in subjecting the wood or other vegetable fibres to 
the action of heat and alkali, and at the same time ‘ing them during 
the whole process by keeping them covered by the liquor from the delete- 
rious action of the steam necessarily generated by the heat. 

573. B. Hunt, Serle-street, ‘‘ Bobbin friction regulator.”—A communication. 
Dated February, 1869. 

The object of this invention is to remedy this defect by rendering auto- 

the displacement of the small friction cords above mentioned, which 
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may be effected in the following manner :—First, by making the notched 
bar over which the cords pass advance longitudinally, and thus increase 
the contact of the cords with the bobbins. In this case the points of 
attachment of the friction cords to the bobbin rail remain fixed. Secondly, 
by leaving the notched bar a fixture, and causing a bar which carries all 
the points of attachment of the friction cords to travel longitudinally. 
579. BE. A. V. Leroi, Paris, “ Carding engines.”— Dated 25th February, 1869. 

This consists, First, in producing, by means of ordinary cards or carding 
apparatus, madding pieces and slivers of horse or other hair, of a descrip- 
tion similar to those produced from cotton. Secondly, in obtaining, on 
the card or carding apparatus, products of various textile materials laid 
one upon the other.—Not procecded with, 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
492. J. Darwincton, Moorgate-street-chambers, “ Drilling apparatus.”— 
Dated 18th February, 1869. 

This consists in a peculiar combination and application of certain known 
mechanical forms and movements towards simplifying and rendering more 
effective the action and consequent force applied to the drill used for 
boring rocks or mineral substances. The improvements consist in the use 
of a screw or of a rod having spiral slots in connection with certain wheel 
gearing, the whole being so arran and combined that if rotary motion 
be given to the screw a simultaneous and similar motion is communicated 
to the drilling bar. 

512. L. G. Moore, Erith, “ Windmill feather sails.”—Dated 19th February, 
1869. 

The opposite arms are made extending from the extreme end of one 
sail to the extreme end of the other and opposite sail, thereby having the 
two sails opposite to each other. On one arm the t sails are fixed at 
right angles to each other, and the arm is held in such a manner on the 
axis that it can partly revolve, and the sails move with it, so that when 
one sail is in position to catch the wind the opposite sail coming against 
the wind is edgewise, and offers little resistance. The arms are on 
the sails at a point a little above the centre of gravity, and stops are pro- 
vided to prevent the arm turning more than required for feathering the 
sails, which are under the control of a governor worked by the wind. — 
Not proceeded with. 

514. S. Myers, New Bond-street, “ Churns.”—Dated 19th February, 1869, 

In a cylindrical or otherwise shaped vessel containing the cream, egg 
yolks, or other matter to be treated is an axis or shaft free to revolve 
when turned by hand or otherwise, and communicating motion to a fan, 
wheel, or screw, or a contrivance consisting of blades, vanes, or plates, 
placed in any desirable position with respect to the shaft. For instance, 
in one arrangement this wheel or fau may consist of segments, sections, 
or interrupted portions of dises or circular plates, which, if completed (or 
the plates of wich) would intersect each other at right angles or other 
angle. Two of the vanes may bein aline with—that is to say, lungi- 
tudinally of the shaft—and two may be at right angles thereto, or they 
may be at various angles to the shaft and to each other. They may be 
straight or curved, plane or helical, and they may form portions, segments, 
or sections of ascrew. They may be perforated or not. Rotary motion, 
on being communicated to this shaft or axis, transmits such motion to 
the blades, vanes, or plates mounted in the vessel, and the necessary 
action is thereby produced on the cream or other substance to be treated 
in the vessel. 

552. J. B. Rususrook, Bury St, Edmunds, * Sheep-fold hurdles.”—Dated 
22nd February, 1869. 

This consists in constructing an iron hurdle with two openings capable 
of being adjusted wider or narrower at will to suit the size of the lambs 
und sheep that have to pass through them. Another feature of novelty 
consists in providing the top and sides of such openings with rollers, to 
prevent injury to the lambs, and also to enable them to pass freely 
through the said openings. It is proposed to use one of these hurdles at 
each side of the pen or fold, and to connect wooden hurdles of the ordi- 
nary kind with the metal hurdles above mentioned in the construction of 
the fold.—Not procerded with. 

554. J. Biype, Shetield, “ Gardeners’ scissors.”—Dated 22nd February, 1869, 

The inventor affixes a spring to one of the blades of the scissors or 
apparatus, which spring is secured to a piece or holder situate at the side 
of that one of the bludes above referred to, such piece extending beyond 
the edge of the same, and having a broad part which acts against the 
other blade of the scissors or apparatus, by which arrangements the 
desired action of the scissors will be obtained.—Not proceeded with. 

541. 8S. Osporn, S 
Fibruary, 1869, 

This consists in making the knife-bar in the form of a clip by folding a 
long strip of malleable iron or steel or other suitable metal along a longi- 
tudinal line. If preferred, the clip may be folded along a line more or 
less on one side of the centre line, so that one edge may project beyond 
the other. The folding of the strip of metal may be effected in any con- 

venient manner, but it is pteferred to first bend or partially fold i 
between a pair of dies in a suitable press, the upper die being a narrow, 
angular pi which bears upon the longitudinal centre line of the strip 
or bar, whilst the lower die is in the form of a groove with inclined sides. 
The strip or bar being suitably heated is laid upon the grooved die, and is 
forced and bent down into the groove by the descent of the upper die. 
The partially-folded strip is then reheated, and is placed between a pair 
of flat-faced dies, which compress the two edges of the strip together. 
The faces of the second dies are slightly inclined towards each other, and 
they compress the edges of the strip together, whilst leaving the inner 
a distance apart corresponding to the 






















































field, ** Reaping and mowwg knives.”"—Dated 22nd 


















parts of the recess or groove at 
thickness of knife to be inserted. 


577. J. T. Grirrix, Fleet-street, “ Harcesting machines..—Dated 24th Feb- 





and cutters are connected to bars or supports, which 
e of the main driving-wheels, which is supported upon 
The main axle is rigidly fixed 
to the frame. The driving-wheels are each made with an internal rib or 
feather; the collars bear upon or against the rib of one of the wheels. 
The insides of the rim of the wheels are for teeth for pinions to 
work in, which drive or operate tl t 3 or supports for the 
finger beam are jointed to the main fran y can be raised and 
lowered by means of a chain and lever placed within reach of the driver, 
in order to regulate the height of cut, the lever being held in place by a 
bolt passed into holes in a quadrant. The axle on which the pinions are 
mounted is furnished with two clutches, the forks of which are connected 
to one hand lever, so that both can be thrown into and out of gear 
simultaneously. 

518. BE. Hewert, St. Leonards-on-Sea, “Chimney cowls.” — Dated 19th 

February, 1869. 

The inventor forms the cowl] of atube of considerable height and of 
about the same diameter as the chimney itself, above which it is mounted, 
as to turn on a vertical pivot. The top of this tube may either be 
ed and provided with an aperture on one side for the exit of the 
smoke, or it may be of curved form, like an ordinary cow), and is in each 
case provided with a suitable vane. The top of the chimney is closed, 
with the exception of a central opening for a smoke-tube for about half 
the diameter of the cowl, mounted on the top of the chimney, and passing 
about half way up the cowl. 

528. A. Jacos, Bronley er ventilating.”—Dated 20th February, 1869. 

This consists in ifying the effluvia in their escape to the surface of 
the ground, and by facilitating the disposal and removal of charcoal or 
oth naterial having the property of destroying the injurious effects of 
sewer gases on health by means of manhole covers. 

548. B. J. spton-buildings, 

227 » 1869. 

in the production of an artificial stone by combining 

wx powder of stone or other mineral substance with 

calcined magnesia and bittern water.—Not procecded with. 

Ives, Newhaven, Connecticut, US., “Tenor and mortise 
machines.” —Dated 24th February, 1869. 

This consists of a table in which is laid the woods to be tenoned and 
mortised. This table has appropriate machinery for imparting to the 
wood intermittent reciprocating movements back and forth, as well as 
laterally, like a planing machine, for the purpose of feeding the wood up 
to a mortising expansive bit and tenoning hollow expansive auger, which 
are held in position by a tool-holder and holders being sustained in bear- 
ings on the stand, and having toothed wheels on their inner ends, which 
engage with a wheel on the driving shaft carrying a pulley and belt, 
through which the combination is operated. . 
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“ Artificial stone.”—A com- 
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Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
494. A. Munro, Arbroath, and W. B. Apamson, Glasgow, “ Musons’ tools.” 
—Dated 18th February, 1869. 

This consists in the construction of conical tubular tools. The tools 
under the first modification constitute a hollow truncated cone or short 
conical tube. The tools are fixed in the holders of the machine for cut- 
ting stone, slate, marble, rock, or other substances, preferably by means 
of a bolt, which passes into or through the bollow or tubular part of the 
tool, on or in the other end of which a nut, spring, or collar is placed, or 
the bolt may be made to tightly fill the hole in the socket, in which case 
the nut, spring, or collar is dispensed with. The bolt, on being tightened, 
draws the tool firmly into the recess formed in the socket or holder to 
contain it. Under a second modification the tool is made hollow for a 





certain length only, the after part forming a solid shank or bar, which | diameter as the body, and works closely but freely therein. The u 


passes into a correspondingly formed hole in the socket or holder, and by 
which it is held therein. The tools constructed under the first modifica- 
tion are to be formed of chilled iron steel, forged or pressed into the re- 
quisite shape, or of chilled or forged compounds or alloys of iron or steel. 
The tools constructed under the second modification are to be made of 
chilled iron or of chilled compounds or alfoys of iron or steel. 

499. J. A. Wave aad J. Cuerry, Hornsea, ‘ Brick press.”—Dated 18th 

February, 1869. 

Asuitable frame, mounted on wheelsor’otherwise, carries the fixed die or 
mould (for forming the sides of the brick, tile, or other article) to which 
is hinged the movable upper die or lid. The lower die or loose bottom, 
which works vertically inside the fixed die or mould, and by which the 
pressure is given, is supported upon two eccentrics keyed upon a shaft 
capable of revolving in bearings fixed to the frame, and having a hand 
lever keyed at one end thereof. The hinged upper die or lid when closed 
is held down by a catch, but when released by ucam on the eccentric shaft 
or apin on the lever is thrown back by means of a spring. 

493. A. BARTHOLOMEW, Glasyow, ‘‘Sliding windows.”—Dated 18th February 
1869. 


The inventor applies a plate or plates, or surface or surfaces, to the side 
or sides of the upper sash, with holes tapped to receive a screw with a 
square or other head adapted to receive a oe key, by which such screw 
is placed in position, and when in position, by acting on the upper part of 
the lower sash, to prevent the one from being raised and the other from 
being lowered beyond a suitable distance, which may be varied by the 
position of the screw in the upper sash. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 

511. A. Henry, Edinburgh, “ Breech-loaders.”—Dated 19th February, 1869. 

This consists jn the first place in arranging the breech-piece lock and 
extractor in such a mauner that on lowering the breech-piece after the 
discharge of the fire-arm the lock is cocked in readiness for the next dis- 
charge, and the spent cartridge case extracted. These actions are effected 
in the following manner :—In the rear end of the breech cavity an open- 
ing is made through which protrudes one end of a bent lever, which is 
carried upon a centre bearing stud or shaft. The lower end of the lever 
projects downwards behind the breech cavity, and in an opening in the 
stock, wherein the lock is also containea. On depressing the lever to 
which the sliding breech-piece is connected, the breech being thereby 
lowered, its underside comes into contact with the projecting end to the 
lever before referred to, which is therefore depressed whilst its outer end 
is elevated, and in being so elevated it comes into contact with a pro- 
jection attached to the tumbler, which is therefore also raised until it is 
thrown into “‘ full-cocked” or ‘*‘ half-cocked” position, in which it is re- 
tained by a pall falling into notches or catches meade in the lower edge of 
the tumbler piece. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

482. E. T. Huaues, Chancery-lane, ‘‘ Washing machines."—A communica- 

tion.—Dauted 17th February, 1869. 

The machine is composed of a frame supporting the vessel in which 
the process of fulling or washing takes place, and which consists of a case 
resting on the ribs of the frame. The vessel, at the bottom of which are 
the heating tubes and the discharge orifice, is lined on the interior with a 
layer of marble, hard slate, or other stone, or porcelain, and the beaters 
pivoting on the axle are also covered with a layer of such material, so 
that the linen shall only come in contact with perfectly clean and un- 
changeable surfaces. The point on which the levers operating the beaters 
oscillate is placed between the said beaters and the crank or eccentrics 
working in close proximity to the beaters, as usual in tke present time. 
For single-action washing machines, where the crank is placed laterally, 
this would not be inconvenient, but in double-action washing machines 
it is necessary that the cranks and the mechanism generally should be 
arranged in the interior of the casing, which renders access to these parts 
difficult, sv that stains caused either by drops of oil or (in case of insuffi- 
ciency of lubrication) by particles of rust from the bearings become 
inevitable. 

483. J. Atkins, Birmingham, “ Metallic furniture.”—Dated 17th February, 
1869. 

This consists in improvements in manufacturing the head and foot rails 
or ends of metallic bedsteads and other articles of metallic furniture. 
The head and foot rails are usually made of rods joined together by cast 
or other junctions, or of panels inserted in a framing of tubes. In making 
the head and foot rails according to this invention the inventor constructs 
a framing of a rectangular figure by means of flat bars, which framing 
may be divided into smaller rectangular divisions by parallel flat b: 
The rectangular spaces thus formed are filled by straight strips of sheet 
metal, arranged either diagonally or parallel with the sides of the framing, 
or the strips may be interlaced. Where the strips cross each other, 
and where they join the flat bars of the framing, he connects them toge- 
ther by plain or ornamental rivets or otherwise. Any required ornaments 
may be attached either at the crossings of the strips orin the open spaces. 
The flat bars and strips described may be ornamented witb surface or 
other ornaments. 

489. H. D. Bowyer, Ripley, and J. L. Norton, Belle Sauvage-yard, E.C., 
“ Wheaten flour.”—Dated \ith February, 1869. 

This consists in subjecting wheat to the action of steam or moisture, to 
such an extent that it takes up sufficient moisture to permeate the husk 
or bran, after which the wheat is dried in order to cause a contraction of 
the grain, with the object of loosening the husk or bran, so as to cause it 
to separate more freely from the farina or flour, or the moistening of the 
grain may be omitted and the wheat simply be passed through a drying 
machine to dry it. After the wheat has been dried it is then crushed by 
being passed through rollers of metal or other material, either fluted or 
plain. The wheat is delivered to the rollers in an even stream or thick- 
ness by a shaking screen feed motion, which screens the wheat and frees 
it from dust and small seeds before it enters or passes into the crushing 
rollers. 

491. F. I. Knewstus, Westminster, “ Writing cases,”—Dated 18th February, 
1869. 

The inventor constructs the leaves or partitions separately and dis- 
tinctly from a despatch box, and he applies them or the case containing 
them to cases, boxes, draw or receptacles of any description; the 
leaves or the case with the leaves may be made in such a manner that 
they may be used in an upright position separately, or may be made so 
as to lie flat upon a table, with or without the alphabet, numerals, 
bols, or devices impressed, printed, or fitted thereon, so as to be observ 
from above. In order to facilitate the leaves being moved the inventor 
arranges them upon wires or bars fitted inside the case, or in a frame or 
tray. 

527. J. Map 
Februc 1869. 

This consists in the employment of a lever for lifting the stem or shank 
of a corkscrew after the ordinary spiral has been inserted into the cork. 
This lever is hinged to the top of a barrel passed over the bottle neck ; one 
arm of the lever is a curved loop, which embraces the stem, and the other 
arm forms a handle. 

532. J. Mott, Cambridge, “ Hair-cutting machines.”—Dated 20th February, 



























son, Norwood, “ Corkscrew and wax receptacle.”—Dauted 20th 



















1869, 
The inventor mounts the drum or axis on which helical knives are fixed 
in spring bearings, so arranged as to allow these kniv which sare 


rotating, to recede slightly from the fixed knife when cutting an unusual 

thickness of hair. 

533. T. H. Suimonps, Great Mitchell-street, St. Luke's, and E. B. More.ann, 
Bartholomew Close, “ Paper collar Jinishing compounds.”—Dated 20th 
February, 1869. 

The proportions in this compound are as follows:—Starch in solution, 
about twenty-five parts; satin in solution, about twenty-five parts; size 
in solution, about twelve and a-half parts; glue in solution, about twelve 
and a-half parts. The ingredients, after being reduced to a liquid condi- 
tion by the addition of a suflicient amount of hot water, are mixed 
together, and in this condition applied in any suitable manner on the 
material to be glazed or finished.— Not proceeded with. 

555. H. F. Frevtan, Kingsland-road, ‘Hats and caps.”—Dated 22nd 
February, 1869. 

The inventor proposes, instead of applying a lining or body of cork, 
gossamer, hair, or other usual fabric, to employ a body or lining of paper, 
which is to be caused to ere to the outer fabric or covering by means 
of solution of caoutchouc, gutta-percha, shellac, or other suitable adhesive 
solution, or any combination of the same.—Not proceeded with. 

559. J. Breepen, Birmingham, “ Taps and stop-cocks.”—Dated 28rd 
February, 1869. 

The body of the tap is made in two halves or parts, joined together by 
flanges, the body having internally the general figure of a hollow 
cylinder. The entrance pipe opens into the lower half or part, and the 
exit pipe into the upper half or part of the body. A circular dise of 
strong and hard leather is inserted and fixed between the flanges of the 
two parts of the body of the tap, the dise constituting a diaphragm 
extending across the middle of the said body. This diaphragm has one 
or more perforations in it, through which the liquid or fluid passes, and 
on the lower side of the diaphragm is fixed a metal strengthening plate 
having an ing in i incident with that in the diaphragm. In the 





in it 
upper half of the body is a plug, the lower portion of which is of the same 





| end or stem of the plug passes out at the top of the tap, and is me me 


with a handle or with a lever for giving a rotary motion to the plug. 

The lower end of the plug bears upon the upper side of the leather 

diaphragm, and has a hole in it similar in size, shape, and position to that 

in the diaphragm. 

563, J. Nertson and J. MarsHat, Glasgow, “ Metallic capsules.”—Dated 
8rd Februarz, 1869. d 

This consists in coating the end or other part of the metallic capsule 
with varnish or resin; in pressing thereon paper which has had the trade 
mark, name, or device printed on it on the face or side that is applied to 
the capsule; in washing away the paper; and in finally ee the 
trade mark, name, or device which remains on the capsule with a thin 
coating of glue or varnish. 

561. B. W. Farey, Bermondsey, “ Gas valve facings.” — Dated 2rd 
February, 1869. 

A groove is formed in one or both of the seatings or faces of the valve, 
in to which groove is introduced by any suitable means, water, oil, or 
other fluids, which must be at a pressure exceeding that of the gas for 
which the valve is employed to regulate or stop the flow. It will be 
readily understood that should the seatings or faces of the valve not be 
tight, a leakage of water, oil, or other fluid will take place, thus effectually 
preventing all escape of gas between the seatings or faces. Any water or 
oil or other fluid so leaking through can be taken off by syphons, one on 
each side of the diaphragm or slide of the valve, or by any other convenient 
method. 

562. W. F. C. Monxte,, Southampton-row, “ Pianoforte 3.” — Dated 2rd 
February, 1869. 

This consists in the addition of one or more strings to the scale of the 
ordinary pianoforte now in use, when by means of any convenient me- 
chanical arrangement the player can at will alter the pitch from that in 
ordinary use to a lower one, or, if he should desire it to a higher one.— 
Not proceeded with. 








Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

510. E. Dorset, London-street, E.C., “ Furnaces.”—Dated 19th February, 

1869. 

This consists in the employment of liquid hydrocarbons for the purpose 
of producing an intense heat in furnaces, chambers, or kilns used forheat- 
ing, smelting, or working metals and other substances. In carrying out 
the invention the inventor first evaporates and distributes in the 
evaporised state, under pressure (as described in a patent granted the 
18th January, 1868, No. 176), the liquid hydrocarbons through a pipe or 
series of pipes from which the vapour issues in the form of jets. As this 
vapour escapes from the holes in the pipe it mixes with the air necessary 
for its combustion (the air being previously heated if required), and the 
hydrocarbon vapour thus mixed with air (or in some cases with steam or 
other gases) enters the chamber or furnace through an opening or openings 
formed therein wherever it may be found most convenient, such openings 
being provided with doors or other means of regulating the quantity of 
air or gas as required to feed the flame, or to modify its action upon the 
metal placed in the furnace to be heated, melted, or converted, as the 
case may be. 

524. G. GREEN, Aberystwith, “ Buddles for separating ores, dec.” —Dated 20th 

February, 1869. P . 

The improved apparatus comprises a stationary conical table with its 
centre depressed and its outer circular rim in a horizontal plane. <A ver- 
tical shaft passes up through a central aperture and is made to revolve 
slowly by any convenient motive power. A tubular arm is carried by the 
revolving shaft, and receiving the ores in a pulverised condition and 
mixed with some water, by a central duct in connection with the shaft, 
delivers them from its outer end round near the outer edge, and upon the 
higher part of the conical table. The shaft also carries a water pipe, 
which is furnished with small perforated branches, each with an adjust- 
ing cock, the series of branches being disposed in the form of a spiral, the 
outer end of which is a little behind the end of the arm that delivers the 
ore.—Not proceeded with. 

539. J. and W. Weems, Johnstone, Renfrew, “ Malting, heating, and drying 

apparatus.”—Dated 22nd February, 1869. 

This consists in having a series of dises or floors arranged one above the 
other, and passing through the centre of these floors is an upright 
revolving shaft, with radial arms, on which are fixed directing blades or 
conveyers. These floors have openings at their centre and periphery for 
the passage of the grain from floor to floor. The barley or malt being fed 
on to the top floor at the centre, is distributed over it in layers by the 
directing blades, and descending on to the next floor at the outer open- 
ings, passes from thence to the centre, and falling through the central 
opening, and so on, until, by the action of the blades, all the floors are 
covered. 















S. Buarr, Pittsburgh, U.S. “Iron and steel..—Dated 22nd 
uary, 1869. ae 
relates to a previous patent, dated the 28rd November, 1868, 
5. The inventor now employs manganese, and takes any of the 
various oxides of that metal, according to economic advantage, and reduces 
the one chosen to about the same degree of fineness to which the iron or 
other oxide has been reduced that is to be employed in the manufacture 
of the conglomerate or *‘ pig bloom,” by the process. It may be in the 
form of powder, but as it it important that it should be well and evenly 
mixed through the ore, it will be found desirable to have the two mate- 
rials of about an equal degree of fineness.—Not proceeded with. 

565. S. HoLroyp, Newton-heath, Manchester, ‘‘ Recovery of waste from gas 

purvication.”—Dated 23rd February, 1869. 

The inventor takes the substance which is commonly employed for 
abstracting sulphur from the gas—oxide of iron, for instance—and places 
it within a suitable vessel, to which steam or air is admitted, and the 
temperature thereof being raised, the sulphur is detached from the iron 
and may be recovered for the manufacture of sulphuric acid or other 
ordinary purpose.—Not proceeded with. 

566. H. Bessemer, Queen-street-place, Cannon-street, ‘* Making cast from 
pig iron.” —Dated 23rd February, 1869. 

The inventor prefers to place two or more converting vessels in such a 
position with reference to each other that their respective axes are in a 
straight line with the axes, being at a distance of three to four feet above 
the general fluor level. Beneath each vessel a small pit is formed, and 
an arched passage passes from one pit to the other in the line of the 
vessel’s axes and terminating beyond the building, so that by means of 
a line of rails laid in the passage the ashes or other debris of the opera- 
tion may be readily removed on trucks moving on three rails. An incline 
or a lift may be employed to raise the trucks up to the general ground 
level. 

574. J. I. Vauauan, Kensal-green, ‘ Utilising waste liquors from tin-plate 
works.” Dated 24th February, 1869. 

A quantity of crude magnesite is broken or pulverised and placed in a 
receptacle containing copperas or sulphate of iron, which is allowed to 
filter through it, by which means the free sulphuric acid is neutralised. 
The filtrate is then heated with a further quantity of pulverised magne- 
site and subjected to heat, whereby the sulphuric acid of the cupperas or 
sulphate of iron contained in the liquor is expelled therefrom and 
absorbed by the magnesia, the iron being left in the form of oxide. This 
process may be varied by treating the filtrate with calcined magnesite or 
magnesia so as to throw down the iron, the supernatant liquid being 
cleansed and boiled down, and the precipitate oxide of iron treated as 
may be required by drying or roasting to render it applicable for polishing, 
the manufacture of colours, and other useful purposes. 

576. G. Rees, Holloway, ‘* Designing on glass, dc.”—Dated 24th February, 
1809. 












The object is to produce ornaments or devices by vitrifying pounded 
glass upon glass and glazed ware, or by cementing together fragments of 
coloured glass ur glazed ware arranged in patterns, or not, by vitrifying 
a layer of pounded glass on to and amongst such fragments. The glass 
after it is pounded is sifted through sieves, the meshes of which corre- 
spond to the size of the particles of glass intended to be used on the 
surface of the glass or glazed ware. By way of example the inventor 
takes a sheet of glass, whether polished or not, and prepares the surface 
by brushing or otherwise, applying a gummy or other adhesive liquid 
thereon. He then sprinkles pounded glass over the gum, which zdheres 
to it. The glass thus prepared is placed in a furnace, or under heat in any 
suitable manner, in order to vitriby the pounded glass upon the surface of 
the sheet glass. The pounded glass may be of one or a mixture of 
colours, or the sheet glass may be of a white or other colour. 


Class 9.—ELECTRICITY,. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
501. D. G. Fitz-Gerap, Battersea, “ Telegraph voltaic batteries.” —Dated 
18th February, 1869. 

This consists in the insulation of a signalling _ urrent, not as hitherto, by 
means of a dielectric or insulating material properly so termed, but by 
means of good conductors of electricity (metals and electrolytes), so 
arranged as to generate an electro-motive force which opposes the escape 
of the signalling current when the latter is transmitted in a particular 
direction, or, in other words, the inventor prevents the passage or escape 
to earth of the signalling current by generating an electro-motive force 
which is made to oppose such passage or escape of the signalling current, 
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thus allowing it to complete the line circuit. This mode of insulating 
the signalling current he terms “ electrolytic insulation ” to distinguish it 
from the ordinary mode of or from “ dielectric ” insulation. 


531. M. Gray, Highbury-hill, “ Electrical conductors.”—Dated 20th Feb- 

* ruary, 1969. 

The conducting copper wire, or the strands of fine copper slightly 
twisted to cause them to hold together, are enclosed first in pure india- 
rubber in the ordinary way of insulating conducting wires. This insu- 
lated core is overlain with a plastic compound of india-rubbe 
of any required thickness, the same being applied by 
machine shown and described in the specification of the patent granted 
to the — inventor, Frederick Hawkins, dated 11th August, 1868; or 
any other suitable machinery may be employed for the purpose. The 
inventor next laps or coils helically around this coating of india-rubber 
and sulphur compound—while still in a green or uncu a tape or 
strip of cotton or other suitable fibre, measuring, : 1, more or 
less, in breadth. This cloth covering he pays over ion of the 
rubber compound, and he prepares the face of a s tape or strip of 
cloth of similar quality and breadth with the li} ition. He then laps 
this coated cloth or tape (the prepared surfa 
















; ards) around the 
coated wire, laying it, however, in the opposite direction to that of the 
first cloth covering. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
E. Rounp, Sheffield, ssels.”-— Dated 
February, 1869. 

This consists in constructing vessels with an inner vessel or receptacle, 
and leaving a space or spaces between them, into which ice, or a cooling 
matter or mixture, may be introduced, for the purposes of cooling, and 
hot water, or a warming matter, for the purpose of warming any fluid 
or material that may be put in the inner receptacle, and be kept distinct 
therefrom; and in furnishing the outer vessel with a false or double 
bottom, and leaving a space between them. The false or upper bottom is 
furnished with suitable holes or outlets for imsercing the cooling or 
warming material, and for drawing off the water or liquid from the ice or 
cooling matter when necessa.'y, and so keepiny the ice or cooling matter, 
when applied to the space between the outer vessel and its receptacle or 
inner vessel, free from wet or too much moisture, whereby it and a low 
temperature is longer preserved. 

485. W. E. Newron, Chancery-lane, ‘‘ Stamps.”—A communication. 
17th February, 1869. 

This consists chiefly in constructing the stamps with a hole or holes 
through the body of them, and covering or backing the same with tissue 
or other thin bibulous paper, made to firmly adhere to the body and the 
rear surface of the stamp, with its bibulous paper covering, to the hole or 
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holes, coated or backed with mucilage or other adhesive substance.—Not 
proceeded with, 
487. A. Ransome, King’s-road, Chelsea, “ Wood-cutting machinery.”— 


Dated 17th February, 1869. 

This relates to the planing part of the machine, in which the inventor 
employs two rotary adze blocks provided with cutters. One block is in- 
tended to plane the upper surface of the wood, and the other to plane the 
under surface. The wood rests upon and is drawn or pushed along a 
table, in which is made an opening for the lower rotary planing tool or 
cutter to act on the wood. The spindles on which these cutter blocks are 
fixed or secured are distinct from the saw-spindle, and are actuated from 
the driving shaft by means of separate gearing consisting of bands and 
pulleys, so that either the planing tools or the saw may be worked or 
stopped without interfering the one with the other. When required the 
rotary planing adze, blocks, and cutters may be removed from their 
spindles, and tenoning blocks may be substituted for them and secured 
on the spindles. Cutters may be secured to the planing blocks for cutting 
single or double mouldings. 

488. W. R. Lake, Southampton-buildings, “ Ex 
communication.— Dated 17th February, 186 

This consists in placing coal gas in contact with substances which act 
as solvents for the benzole and homologues contained therein, without at 
the same causing them to undergo any chemical change, and while it has 
been found that all known solvents of benzole will effect this purpose 
the inventor prefers to place coal-gas in contact with certain hydrocar- 
bons, such as petroleum schist and mineral oils, and the higher boiling 
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racts from coal-gas.”—A 








| copper ingots in five-ton stacks, the total stock sometimes amount- 
| ing to 1000 tons. 


varieties of coal-tar naphtha, as these hydroearbons are easily procurable, | 


and interfere little if at all with the illuminating power of coal-gas, and 

by mere distillation the benzole and its homologues may be separately 

obtained from their solution therein, and the solvent rendered again fit 

for renewed application. 

495. A. Garrison, Birmingham, ‘ Pendant 
February, 1869. 

This consists in forming them, by preference of a spherical form, in two 
parts, principally from wire gauze raised into the desired shape, each 
part or half being bound by a tinned or other metal rim, and united 
together in any convenient portable way, such as by a hinge and catch; and 
on the apex of the one half, or semi-sphere, a strong ring or collar is applied 
for the convenience of portable suspension.—Not proceeded with. 
496. J.D. Nicnon and J. E 

Dated 18th February, 1869. 

This consists in the combination and arrangement of hollow drums, 
heated by steam or otherwise, over and under and in contact with which 
the printed sheets of paper are separately passed, and thence through a 
pair of pressing rollers, whence they pass successively into a suitable box 
or receptacle. 

504 F. W. MAttert, 
February, 1869. 

The wires or blanks being cut to the desired length for two needles are 
thrown into a hopper which has in connection with the same a feeding 
device. This device conveys one blank at a time to the first set of a series 
of progressive carrying rollers, which take up the blanks in turnand carry 
them from one to the other; while being so carried by the rollers the 
needle blanks are stamped, the eyes punched, und the eyes tested by a 
feeler, which will detect a blank not proper! d and will stop the feed 
mechanism for its removal. ded wit 
505. M. Vary, Scarborough, “* Ornamen 

1869. 

The inventor takes a piece of paper or other suitable material as above, 
and coals or prepares it with size made in any convenient manner, and 
allows the same to dry. On the surface so prepared he prints, draws, 
i nts, or otherwise makes any design, device, or character, in 
y colour or colours or material required, or he cuts, stamps, or 
perforates out any design, device, or character, or he partly paints and 
partly cuts the design or character required. The cutting, stamping, or 
perforating may be effected either previously to the sizing or subsequently 
thereto, or subsequently to the printing. 
506. F. Deine, J} ** Utilisation 

February, 1869. 

The inventor proposes to make use of a locomotive engine suited to run 
on common roads, for the purpose of conveying any convenient number 
of wagons to the spot at which they are to be loaded with sewage or other 
similar matter, and transporting such matter to appointed depdts. 
These wagons should be so constructed as to suit the special service for 
which they are intended ; an enclosed wagon having a body built in the 
form, for example, of a barrel would be well adapted for carrying sewage 
matter in a liquid state.—Not pocceded with. 

07. T. Forster and P. B. Cow, 
18th February, 1869. 

In manufacturing suction and other pipes the inventors substitute for 
the galvanised iron wire coil used in the manufacture of ordinary suction 
and other hose, alternate rings or spirals of rubber having two different 
quantities of sulphur in them, so that after the operation of steam vul- 
canising every alternate ring or spiral will be hard, while the inter- 
mediate ones will be flexible. In manufacturing india-rubber hose, 
buckets, bags, and such like vessels the inventors substitute for the 
cotton or linen fabric ordinarily used for giving strength, a material com- 
posed of rubber and fibre.—Not proceeded with. 

508. W. M. Cocnrane, Surbiton, “‘ Water vessels.”—Dated 19th February, 
1869. 

This consists in the use of a bottle or vessel of glass, glazed pottery, 
or other suitable material (but by preference of ebonite), protected by a 
covering of felt or other non-conducting material, which also serves for 
maintaining the temperature of water or other liquid contained in the 
bottle or vessel. 

520. J Barton, Birkenhead, “ Water heater.”—Dated 19th February, 1869, 

This consists in bringing steam into direct contact with the water to be 
heated in a closed vessel, when the supply of water to such closed vessel 
is controlled by mechanism, operated automatically from or by the water 
level in the closed vessel or heater. 

521. W. R. Lake, Southampton-buildings, “Ice apparatus.”—A communi- 
cation.—Dated 19th February, 1869. 

The inventor first constructs a box or case of wood, of which the first 
thickness is about eight-tenths of an inch, more or less, according *o the 
size of the box to be made. The interior of this first thickness is furnished 
with another one inch and six-tenths or more of some bad conducting 
material, such as powdered wood-charcoal or tan after it has served in the 
tannery. This bed or thickness is covered with an envelope of wood of 
slight thickness, so as not to make the apparatus too heavy. This envelope 

8 fixed to the first in such a manner that the non-conducting material or 
bed cannot escape or be laced, the sides of the case having altogether 
a thickness of about two in and three-quarters. The whole is covered 
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internally with sheet metal, well soldered at the corners, to prevent any 
communication with the non-conducting bed. 

G. G. Harrs, Little Distaff-lane, “ Burning combustible liquids.”— 
Dated 2th February, 1869. | 
The inventor places over a gas burner a vessel or generator of a double 
cup-like form, which he sometimes surrounds by a chimney. 
or the combustible liquid to be vaporised, is placed in the inner cup, v 
is closed Gas is admitted by a pipe to the upper 
cup-forme¢ ind after passing over the surface of t) 
or other liquid (which, being heated, gives off vapour freely 
a » the burner beneath by a pipe descending through the botton 
louble cup generator. Other pipes may also be connected w 
double cup generator, to lead off the gas or vapour to other | 

may be required.—Not proceeded with. 
T. Witseriey, Leicester, “ Winding a; 
bruary, 1869. 

ordinary sliding shaft, which carries the right and left-hand 
nuts, the inventor places an arm extending to f th ‘ 
ind fixed toa tube which works loose on the ordi iin 
ing at each end the right and left handed nuts. The inventor also emp! 
two stays extending through a fixed plate on the top of the machine he 
and connected to a slide working in guides or recesses in the fixed pl 
On the top of the stays the inventor fixes a plate which supports another 
movable plate working in recesses, and carrying at each side a slide-catch 
spring, and adjustable screw, and near each end of the movable } t 
is a pin projecting from underneath and working in a slot in the und 
plate.—Not proceeded with. 
534. B. F. West, Rochester, New York, ‘ Double-jointed butt i 

communication.—Dated 20th February, 1869. 

The improved hinge consists of four plates or levers—two long plates 

and two short ones. One of the long plates is secured to the door, and > 


523. 















ra 























| 















other to the post or joint. The two long plates are each jointed the 
opposite sides of each end to one of the short plates, and when the hinge 
is close the two long plates lie parallel to each other with the short plates 
between The two short plates are placed end to end, and their 


opposite edges carry the two joint pins of each end of the hinge, each 
end of the long plates or leaves of the hinge being connected to the joint 
at opposite edges of the short plates. —Not proceeded with. 











BIRMINGHAM AT WORK. 
(From our Correspond ent.) 

Wira the earlier history of Soho—the cradle of the steam 
engine—everybody is more or less familiar, but comparatively little 
is known as to the present extent and capabilities of the world- 
famed laboratory of Boulton and Watt. By the courtesy of Mr. 
Gilbert Hamilton, the grand-nephew of Watt, and one of the 
present proprietors of the works, I was enabled the other day to 
take a complete survey of Soho, and jotted down in my note-book 


. 





| century. Each of these presses will mark eighty to one hundred 


and fifty coins per minute. As many as two hundred smal! coins 
have been marked in that time. The extent of Soho Mint will 
favourably compare with the leading Government Mints of the 
world, at which the number of coining presses is as follows :— 
London, eight ; Calcutta, twenty-four ; Bombay, sixteen ; Madras, 
fourteen ; Brazil, four ; Russia, eight ; Hong Kong, four ; Portugal, 
four. As many as a million pieces of bronze coin have been packed 
and sent away from Soho ina single day. The first contract for 
the bronze coinage of our own country was entrusted to M 

Watt. and the specification was as follows :-—720 tons of pence, 
48 to 1 1b., avoir., 880 tons of haif-pence, 8) to 1 lb., and 120 tons 
that the ber of pence 


QD 
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of farthings, 160 to 1Llb. It will be noticed 








per lb, was out of proportion to that of the other coins. The 
Government gave no explanation of this difference, hough oy 
course they got an extra “ pull” to the extent of 8 lb. in evere 


45 lb. in consequence, The coins m ude at Soho i e, as tnay be 
supposed, not a few curiosities. Amongst ti 
coins made is the “baui” of the new kir 
about the size of a threepenny bit. 1 





of Roumania, 


st colb is one 


bronze 
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made for Honduras (8 ps.), oa which is stamyx« » of liberty 
and other emblews of the kingdom, among w! e] midsand 
the sun are conspicuous. The Turkish paras inscribed with 
Turkish characters setting forth the glories of the Sultan. The 
Chinese ‘‘cash,” made very extensively in Lirmingham for the 


produce, 





Celestial Government, are beneath the «qu. 


lull 









These coins have a square hole in the centre and a few Chinese 
characters around it. This **cash” is the commonest coin made, 
being composed chiefly of the refuse metal discarded by the 
Birmingham manufacturers. The Chinese Government beat down 
the producers so much in price that this « ney in quality is 
the natural result, and the *‘ cash” of the Celestials made here is 


almost as much a byword in the trade as the tinsel ** Brummagem 
buttons.” 

I have not space this week to do justice to the engineering 
department of Soho, in which several interesting works are now 
in progress, and therefore reserve my notes on that subject for 
another paper. 
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such items as I judged would interest your readers. 

The Soho Works are carried on in the name of James Watt and 
Co., but the actual proprietors are Mr. H. W. Blake (London), Mr. 
Gilbert Hamilton (Leamington), Mr. Charles Barclay (London), 
and Mr. James Brown (Birmingham). The establishment occupies 
an area of about twenty acres, and it struck me as a peculiarity of 
Soho that all the workshops are on the ground floor. Branches of 
the London and North-Western Railway and of the Birmingham 
Canal intersect the works. The establishment is divided into 
two leading portions—the Mint, and the engineering departments, 
which combined are capable of affording employment to some 1200 
work-people. 

Accompanied by Mr. Hamilton, I first visited the Mint, so 
renowned amongst the coining establishments of the world. The 
copper store is the first spot of interest. A large underground 
cellar dimly lit by torches, and securely fortified against possible 
invasion, is used for this purpose. On either side are piles of 





Contiguous to the store is what is called the 
** mixing shop,” wherewith the utmost nicety the materials forming 
the bronze for coinage are apportioned. The English bronze coin 
is composed as follows :—Copper, 95 per cent. ; zine, 1 per cent. ; 
tin, 4 per cent. The bronze coins made for Italy slightly differ 
in this respect, the zinc being left out and one part of copper 
substituted. Mr. Hamilton tells me that bronze has entirely 
superseded copper for coins, the last of copper being for India ; but 
nothing in that way has been done at Soho for nearly seven years. 
The casting shop was next visited. In this shop are thirty pot 
furnaces and three air furnaces. The furnaces differ from those in | 
ordinary brass casting shops by being level with the floor, instead | 
of being raised above it. For melting the mixture Stourbridge | 
crucibles are used, each holding 120 lb. The total produce of | 
these furnaces is about twelve tons per day. When sufficiently | 
melted, the metal is cast into slabs or strips about two tect | 
long by four inches wide and one inch thick.. This is performed in 
the usual manner by horizontal iron moulds. The process of 
rolling follows. The slabs are here first ‘‘ broken down,” as it is | 
called, or pressed out sufficiently to enable them to pass easily 
through the four pairs of rolls by which they are aos | 

| 

| 


reduced to the required gauge. All these rolls are accurately 
adjusted, especially the last, or *‘ finishing” rolls, which are made 
of highly polished steel, and which can be regulated to the ten- 
Every strip as it emerges from 
During the process of rolling the 
strips have to be annealed two or three times in adjacent | 
furnaces, besides being scoured and washed in vitriol. When 
finished the metal strips present a beautifully bright and polished 
surface, and they are at once transferred to the “cutting out” 
room, There are eight steam presses busily at vork cutting 
out round blanks of metal at an astonishing rate, zach machine 
producing with four or five dies as many as 450 to 500 blanks 
per minute. The blanks are then taken to the mullirz machines, 
of which there are fourteen, where by a simple and very rapid 
process the edges of the coin are raised. The mij’ed coins are 
then placed in iron pots hermetically seale’. an placed in an 
oven to be annealed again prior to the maraxing or “‘ coining.” | 
The pots, which contain 28 lb. each, resemble loaves in the 
furnace, which latter reminds one exactly of a huge baker’s 


thousandth part of an inch. 
this roll is accurately gauged. 


oven. They are again “pickled” and washed, and afterwards 
shaken in a steam-propelled barrel until they are perfectly 
bright. The picking or assorting is the last process in the 


manufacture of blanks. The picking machine has a revolving 
surface on which the coins are exhibited, and as they pass 
rapidly along some half dozen quick-sighted girls detect and 
pick out any coin that may prove defective either in form or 
colour. The blanks are then packed in half-hundred weight bags, 
ten of which are placed in strong casks, and they are then ready 
for shipment. The blanks are marked abroad by the Government 
authorities in the countries for which they are destined, unless 
the English Government will undertake the responsibility of 
superintending the operation and guaranteeing its efficiency and 
correctness. . This the Government will not do, and it is unreason- 
able to expect it. In Belgium, however, ‘‘they manage things 
better.” There the executive will undertake the duty of 
superintending the production of coins for other nations, and in 
consequence of this paternal Government policy it happens that a 
large order for coins on account of South America are only being 
produced in blank at Soho, the marking having to be done in 
Belgium. The cost of transit to and from the latter country will 
be a serious item in the estimate. The Home Government has 
sufficient confidence in Soho to entrust it with the production of 
the bronze coin in its finished state. and so have the colonial 
executives. When the entire coining is done the operation 
succeeding the completion of the blank is that of preparing the 
dies. The pair of dies is engraved, technically called “ matrices.” 
From these two impressions are taken, which of course are the 
reverse of those on the “ matrices,” and from these the working 
dies are made. The English Government supplies its own dies, 
and those produced here for foreign powers have to be sent with 
the coins on the pletion of the contract. The dies are of course 
of finest steel forged, turned, and annealed, and are used in an 
ordinary medal press. The “coining room” at Soho is 120ft. 
long by 30ft. wide, and down the centre are ranged twelve 
coining presses worked upon the pneumatic principle as 
invented Matthew Boulton towards the close of the last 

















OTHER DISTRICTS. 
(From our own Correspondent. ) 
| SLIGHTLY BETTER TRADE IN IRON: M tim nr KINDS 
IN DemanD : Sheets : Plates (for India H I Burs 
RAILS AND THE FIRMS MAKING TH PRICES ¢ INISHED 
tRON: They keep low—PiG IRON: 7 3 
in BC: Le narks OH acted ‘rcs THI { ‘ A I 
IRONWORKERS’ WAGES : Memorials being 4: W ! 
be the issue? Th itration q 0 ( for 
thick — SHORT WEIG Will itt al the ir 
trade—COLLIERS’ MOVEMENT FOR A Rew i Tut 
GREAT MEETING OF IRON AND STEEL MASTERS TO CO OFF AT 
MIDDLESBOROUGH :: What is thought of it here—HARDWARES : 
The customers and the markets for which t poods are dest i. 
THE iron trade of this district is in a slightly better condition than 
it was a week ago. Hardly any one department displays a con- 
spicuous improvement; but, taken altogether, the advance 
ceptible. It is seen in some works beginning operations slig] 
earlier in the week than has been the practice recently, and here 
and there it is observed in a for sometime disused mill being put 


again into gear. 

Sheets are most in request; and the mal 
generally well employed where they do s 
prices. The iron is to be used ¢ y by 
home and in Scotland, ! : 
very thin gauges sell activ 






Se 










































Plates are in fair request where makers have been successful in 
obtaining contracts in competition with other district rhe be.t 
export market just now for such iron is India. The buyers are t 
Government; the quality is good throughout, but t sizes Vi 
Great care is taken that they shall not oxidise on their way out. 

Hoops are not less in deman 

Three-eighth rounds are being made in large total quantities 
but in small individual lots, the 1 I ( e of pro- 
duc s denomination being many. 

I f what is termed the fancy cl r » do where 
makers have a good connection in the district makers of 
fencing. lain ba of the class which tells 1 tim r export 
returns, are not proportionately busy ; for the shire 
ironmasters can roll these at a cheaper rat n in 
South Staffordshire, and they are nearer to the port fr which 
they have to be shipped to our chief custor 

Firms who have stood aloof from th« trade during what 
may be termed the current excitement in this n g. 
In a few instances they have taken dal ce 
score tons oI & ch less valuable i e 
early history of the rail trade, were made at t 3 

Prices ke w, but with perhaps a t ney to then 
without tl ing a positive rise. maker ! f the 
gauge mentioned above, complain that though they ought to be 
getting 10s. a ton more than the price for list bars, y hey e 
to sell them at 10s. under list bai Excepting in a very few first 


class instances, there is not perhaps a fir 
is being got Pany kind. 

Pigs ure steady of sale, with 
slightly less in favour of buyer 
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seen in the descriptions now puri la ills 

where, not long ago, the transactions were confined ’ 
few sorts. Happily this is seen as well in regard to 
the very best qualities of pigs, as in respect of tho hich 
may be had at low prices. For tance, cold bl il is 
selling in fresh quarters. The transactions indicate the } n 
by the buyers of orders for the finished article from con rs 
who will have nothing but the quality upon which the original 
fame of South Staffordshire was bu ly Th \ I nd 
Wellingborough iron is finding fav ith ] ve j 
viously used some of the cheaper l samp t her 

the kindred of irons of this district. A wi y of q 

are at this time leaving the finished ironworks of South 5 

shire and East Worcestershire than a iy « period in the 
history of the district. The scarcity of or | | makers of 
long standing and world-wide trade f: ’ pecifications 
for qualities much under that with which they | hitherto had 
most todo. But whilst selling the goods at W igure as is 
accepted by manufacturers of less note, they, as a rv are pro- 


during a superior quality. . 
There is not now much iron going out of the country from this 
district in an unmanipulated condition, but the tendency 1s to 
increase ; and even when the rail trade of the season 1s over 1t 8 
believed that there will be a gradually improving inquiry on ac- 
count of our leading colonies. : 
During the week many masters have been served —for that is the 
best term to use—with the memorials determined upon at a meeting 
of ironworkers who solicit an increase in their wages to the extent 
of 10 per cent. What they will do with them remains to be seen. 
We have our own views of the course which will be taken, but we 
don’t care to express them at this juncture. It is pretty certain 
that the masters are unable to give the rise, so long as they 
can get only the present prices. A maker expressed his con- 
viction to us only yesterday that there are very few ironmasters 
now in South Staffordshire and East Worcestrshire who are doing 
more than make two ends meet. How then, they ask, can they 
give an advance? If they should be forced to do what the men 
require they must try to recoup themselves by putting up prices, 
a course which, it is believed, would prove disastrous alike to 
masters and to men, for it would encourage continental makers to 
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increase their means of production, and have a similar effect upon 
the proprietors of mills and forges in the United States. e 
memorial has not been universally presented, but even in instances 
in which it has not been received men have hinted that the time 
has come when they ought to have more money. This shows a re- 
turn of that uneasiness upon the question of wages which was mani- 
fested just atwelvemonth ago. It would be gratifying if the 
men should, as at that time, be open to the conviction 
that, neither in its present nor in its prospective state, will the 
trade warrant any alteration. If assured of this truth, the men 
should be content to allow the present slight improvement to gu on 
developing itself; the better pay for which they are asking may 
prove to be within their reach in a few months’ time. It is true 
they ask for arbitration if the masters will not give them the 
advance. And rather than put up prices, we hope that if the 
applicants should persist in this request that it will be conceded ; 
for we are sure that even as the books of most of the masters, in 
the Cleveland district showed that the advance of 5 per cent. there 
might perhaps be given, so those of the masters here would 
demonstrate that not even half of what is now being asked for 
could be accorded. 

The coal trade keeps steady and prices unaltered. Mr. 
Frederick Smith, on behalf of the Earl of Dudley has sent out a 
circular intimating that after the current quarter all coals will be 
weighed over the machine, whether the mineral is taken away in 
boats, in railway wagons, or in carts, and that the ton will be that 
of 2240 lb., which, it will be remembered, is short weight. Com- 
mencing with the 1st of October, the prices will, therefore, be, for 
thick coal into boats, railway trucks, or carts, for works’ purposes, 
best, 11s. 6d.; common (or seconds), 7s. 8d.; lumps, 6s. 8d.; black 
coal, 6s.; screenings, 4s. 8d.; black screenings, 3s. 10d.; and engine 
slack, 3s. Heathen coal will be, large, 1Js. 6d.; lumps, 6s. 8d.; 
screenings, 4s. 8d. Brooch coal, mixed, 8s. 6d.; screenings, 6s. 
The coal weighed into carts for household use will be charged for 
on a higher scale. The advance will range from 1s. 6d. to 6d. It 
has been explained that the prices charged for works’ coal upon 
the new weight, as compared with the old of 2640 1b. to the ton, 
will be a reduction in price relatively of about one-seventh. Iron- 
masters who use this coal exclusively assert that the alteration 
will run up their costs nearly 5s. upon every ton of iron which 
they send out of their mills. It remains to be seen to what extent 
the example set by the Earl of Dudley will be followed. It is true 
that the thick coal is in only a few hands, and that his lordship is 
the chief holder. Eventually the alteration will be adopted, but 
the change may not come about immediately. 

It would be a happy thing for the iron trade if there were no 
impediment to the universal adoption throughout the district of 
this standard of weight ; and the looseness of the practice which 
has hitherto prevailed has no doubt tended to check a rigidness 
of economy at the ironworks and the collieries, which has worked 
evil for the district. Now, however, that the competition else- 
where is so severe, every arrangement which goes to increase the 
ironmaster’s expenses is to him a serious matter. 

The movement with a view to a rise in colliers’ wages is not 
understood to have reference mainly to other than the thin coal 
men, who, it is understood, were at the last drop reduced in a 
larger proportion than customary ; and it is asserted that opposi- 
tion is being displayed in some quarters tothe levy of contributions 
towards the payment of agents to continue the agitation. 

The great meeting of iron and steel masters, to begin at Middles- 
borough next Wednesday, is regarded by the best men in this dis- 
trict as a matter of great importance to the future of the trade in 
its scientific aspect. Out of the 200 members of the Iron and Steel 
Institute who will then assemble there will be a few from this part 
of the world, but not so many as those who wish most good to the 
district could desire. The occasion will be eminently an educa- 
tional one. Consequent upon the fact that the next quarterly 
meeting of the North of England iron trade begins onthe Tuesday, 
that meeting will be of more than universal interest, and will 
exercise a commensurate amount of influence upon the immediate 
condition of the iron interest of the country generally. 

Alike in Birmingham and throughout the surrounding townships 
the general manufacturing industries are in scarcely any case more 
than steady. As has been the case for some weeks past most is 
being done in heavy goods ; but in the miscellaneous kinds there 
are evidences of an improvement in certain of the export markets. 
The Southern States of United America are forwarding better 
specifications, accompanied with advices of an increasingly cheering 
pss in reference to the probabilities of the future. There is 
activity with Brazil in all cases in which goods can be got into that 
country before the beginning of next year, at which time the new 
and advanced tariff comes into operation. The River Plate trade 
is quiet just now, but it is believed that it will soon be active 
again now that certain disturbers of the peace thereabouts have 
been brought into subjection. The advices received by the last 
mail from Australia, with those also from New Zealand, have been 
alike cheering in respect of the probable future demand ; and they 
cannot reasonably be described as unsatisfactory in the number of 
orders enclosed. Altogether the prospects of the home and foreign 
trade are not, in view of the near approach of winter, so depressing 
as they were at this time last year. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Reports favourable as to present position of the 
trade: Hands busily engaged in completing contracts for the 
United States and Russian Empire: Fears entertained by some of 
«a reaction setting in at the close of the Baltic season: Foreign 
inquiry for rails remarkably good: Probability of the demand 
being sufficient to keep the works fully employed: Increase in 
exports during the past month : Contracts still on the books for 
several thousand tons for Russia and the United States: Pro- 
bability of Russian contracts not being completed this season : 
Several home contracts for rails in the market : Gradual increase 
in the home demand confidently looked forward to—THE PIG IRON 
TRADE—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES 
—THE CHELTENHAM AND SWANSEA RAILWAY CARRIAGE WORKS: 
Directors’ recommendation to close one of the works—THE Mon- 
MOUTHSHIRE RAILWAY AND CANAL CoMPANY’S MEETING— 
TRADE OF THE SouTH WALES Ports. 

LATEST reports from the principal iron making establishments 

characterise the trade as continuing in a favourable state of 

activity, and the hands employed at the rail mills are now busily 
engaged in completing contracts for the United States and Russian 
empire. Fears are entertained by some few makers that at the 
close of the Baltic shipping season a reaction will set in, but it is 
satisfactory to find that the foreign inquiry for railway iron keeps 
remarkably good, and it is becoming pretty evident that when 

resent contracts are completed the demand will be sufficient to 

Gea the works well employed. Last month the total 

quantity of iron exported from this district reached 50,177 

tons, being an increase of 3978 tons as compared with 

the previous month, and 12,159 tons over the corresponding 
month of last year, being satisfactory and conclusive 
pe that the trade is recovering from the depression which so 
ong poorest, and hopes are entertained of a further improvement 
shortly taking place. There are still contracts on the books for 
several thousand tons for Russia and the United States, and it is 
now pretty generally believed that the whole of the Russian con- 
tracts will not be completed this season. Last month the exports to 

Russia reached 12,602 tons, being an increase of 915 tons over the 

pontine month, when the exports reached 11,687 tons. Several 

1ome contracts for rails, ranging from 1000 to 5000 tons, are in the 
market, and a gradual increase in the home demand is confidently 





looked — os not ay to be fully until = 
spring. ithin the past few days exporters are purchasing 
more freely, which it is hoy will ion toa elu in this branch. 


There is a better demand for pig iron, and prices are stiffening. 





Tin plate makers report a slight falling off in the demand during 
the past week, and several orders expected from foreign markets 
have not yet arrived. 

The improvement referred to in previous reports as having set 
in in the steam coal trade is now fully.corroborated by the returns 
for the past month, there being an increase in the exports at all the 
local ports. The improvement set in after the month had some- 
what advanced, otherwise the returns would have been still more 
favourable. Large quantities were sent to the mail packet statio 
and the purchases of French houses were considerable. The arriv: 
of vessels at the local ports has been somewhat checked by the 
heavy gales which prevailed in the early part of the week, but this 
in all probability will be of short duration, and it is generally 
believed that a permanent increase in the demand may now be 
looked forward to. The house coal trade is not characterised with 
any degree of vitality, the shipments coastwise being about the 
average. 

The arrangements in Lay ae for placing the affairs of the Den- 
bigh, Ruthin, and Corwen Railway on a more satisfactory footing 
#re making good progress, and under the honest and able manage- 
ment of Mr. “Ashbi and his co-directors there is a probability of 
the company being shortly extricated from its chief difficulties. 
The net receipts are now it appears more than sufficient to cover 
the rent charges and the debentures, so that there is a prospect of 
the preferences coming in for something by and by. For the 
ordinary capital there is no hope, at least for many years to come. 
The opening of the Mold and Denbigh and other lines will, it is 
ex bring additio nal traffic on the railway. 

e directors of the Cheltenham and Swansea Railway Carriage 
Works (better known as Shackleford, Ford, and Co.), in their 
report to be presented to the shareholders at their ordinary meet- 
ing, regret that the amount of business obtainable during the 
continued depression in the carriage and wagon building trade 
being quite inadequate to meet the expenses of two large esta- 
blishments, there has been a loss on the workings for the year, 
and that, in consequence, they will at the meeting have to 
recommend the shareholders to forthwith close either the Chelten- 
ham or the Swansea Works, with a view to the disposal thereof. 
The directors account for the loss by a want of orders for new 
work during the first six months, and during the second six months 
there was only sufficient business to keep one of the works par- 
tially employed, and even this, unfortunately, had to be executed 
in the face of several difficulties, prominent amongst which was 
the petition of Mr. Johnson for winding up the company, which, 
although dismissed, had had a most damaging effect upon the 
company. 

On Wednesday the half-yearly meeting of the shareholders of 
the Monmouthshire Railway and Canal Company was held at the 
company’s offices, Newport, Lord Tredegar in the chair. The 
chairman moved “ That the statements of the capital and revenue 
accounts for the half-year ending June 30th, 1869, as circulated 
among the proprietors, be sed.” Mr. Cartwright proposed 
amendments to the effect that the dividend, instead of being 4 per 
cent., as recommended by the directors, should be 44 per cent., 
and that £4000 should be transferred to the relaying account 
instead of £6000. He contended that the half-year’s account fully 
warranted a distribution of 44 per cent., and the net revenue was 
sufficient to declare a dividend at the rate of 6 per cent. A 
division took place, and the amendments were declared to be lost. 
Mr. Cartwright demanded a poll, the result of which has not yet 
been made known. 

The following are the returns of the trade of the South Wales 

rts for the month of August and the corresponding month of 

ast year :— 
Exports oF Steam Coat. 





August, 1869. August, 1868. 
Tons. Tons. 
Cardiff .. «eo co oe co eco 206,336 183,892 
Newport... .2 c+ o« 30,406 ee 28,913 
Bwansed.e oc 22 co co ce SOMOS oe oe oo oe 48,541 
EAMG co cc co ce ce co «=ATET cc co ce 9,275 
SHrpMents CoastTwIse. 
August, 1869. August, 1868. 
Tons. Tons. 
Cardiff .. «2 .. ef e¢ ce 78,676 oe oe of oe 77,559 
Newport... .2 «os «+ oe co 72,082 oe oe of eo 65,170 
Swansea... . oe eo «+ ce 21,911 .. oo -o oe 21,004 
Lianelly .. eo «co co co co 16,778 oe co co co 12,568 
Cardiff also exported 28,511 tons of iron and 5018 tons 
of patent fuel; Swansea exported 1567 tons of iron and 
8872 tons of patent fuel; and Newport exported 20,009 tons 
of iron. Of the iron sent from Cardiff, Cronstadt took 


5424 tons; New York, 10,337 tons; Mobile, 1550 tons; New 
Orleans, 1000 tons ; Galatz, 1000 tons ; Stettin, 1133 tons ; Pesco, 
519 tons ; Vordingborg, 905 tons ; Kijoge, 892 tons; Praca, 519 
tons; and the remainder was principally bars sent to the conti- 
nental markets. Of the iron sent from Newport,{Cronstadt took 
6793 tons; New York, 3126 tons; Quebec, bed tons; Alicante, 
900 tons ; Boston, 1312 tons; Baltimore, 1000 tons; Genoa, 1839 
tons ; Galatz, 900 tons; Malaga, 875 tons; New Orleans, 1000 tons; 
Riga, 385 tons ; Brest, 61 tons; and Rio de Janeiro, 644 tons. 
The iron exported from Swansea was all bar, and was sent to Genoa, 
Messina, Nantes, and Palermo. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LAUNCH AT LIVERPOOL—DERBYSHIRE COAL AT HULL—STATE OF 
TRADE AT SHEFFIELD—NORTH-EASTERN TOPICS: Z'yne Improve- 
ment Commission : Sanitary matters at Hexham: Death of Mr. 
E. Potter: Crusade against smoke at Gateshead—THE CLEVE- 
LAND IRON TRADE—GLASGOW UNION RaAILwaAY—STATE OF 
TRADE IN SoOuTH ‘YORKSHIRE — CoAL IN NOTTINGHAM- 
SHIRE. 


MEssks. BOWDLER, CHAFFER, AND Co., launched on Saturday from 
their yard at Seacombe an iron sailing vessel of 1100 tons register, 
built for Messrs. W. J. Myers, Son, and Co., of Liverpool, and 
intended for the Australian and San Francisco trade. The ship 
was named the Van Dieman; she is the third vessel built for 
Messrs. Myers by Messrs. Bowdler and Chaffer during the current 


year. 

A good deal of coal has been sent to Hull from Derbyshire, vid 
New Holland, from which poe it is lightered across the water. 

The old staple trades of Sheffield fail at present to show any 
improvement ; indeed, if anything, they are more languid than 
hitherto. An average trade is being done in iron, and the demand 
for almost all descriptions of railway matériel is active. The file 
trade is languid, but the saw and edge tool trades have experienced 
an incre demand from Australia and some other colonies. 

The revenue of the e Improvement Commission to June 30th 
this year shows the slight increase of £250 over the revenue for the 


corresponding six months of 1868. It is proposed to reduce the 
expenditure on the river improvement works during the next two 
years to £60,000 per annum. Of this annual sum ing will 
alone absorb £40,000, The following official report has been made 
with to the Tyne piers:—‘‘The breach in the sea wall, 
originally 200ft. at the bottom, and 410ft. at the top of the wall, 
has been closed from the founda: 


tion = to the level of high water, 
where the gap has been reduced to 55ft., the masonry having been 
raised from the top of the divers’ work 2ft above low water sprin 
tides. In the upper part of the rebuilt work a length of Batt. of 
the masonry has been raised from 24ft. to 20ft. above high water 
spring tides. For the protection of the rebuilt and uninjured 
portions of the sea- fifteen of the large foreshore bios 
celine thirty-six tons, have been placed in front of the foot 
the wall.” A visit has been pai exham by Mr. Hewlett, 


to Hi 
oftines of bealth tor toe city of Bond 
Frelcdsnsh te: the tical dogotnoniterall 





to inspect several towns in England, and examine their sanitary 
arrangements and water supply, with the view of applying the 
best methods of providing Bombay with water, and adapting the 
most scientific and successful schemes of drainage to that city. 
Mr. Hewlett inspected He in company with Mr. Rub 

chairman of the Local Board of Health, and other gentlemen. 


Hexham was sewered and water supp ied some years since er 
the superintendence of one of . Rawlinson’s pupils. The 
northern coal trade has lost a rather prominent member by the 


death of Mr. E. Potter. A large number of convictions for non- 
consumption of smoke took place at the Gateshead police-court on 
Friday. The Mayor told one of the ies summoned that if he 
really wished to consume his smoke he had better read the 
minutes of the Mining Institute of Newcastle for 1858, in which 
were details of experiments made in that year by Sir W. Arm- 
strong, Mr. J. A. Longridge, and Dr. Richardson, which proved 
that by the system of Mr. C. W. Williams (which consisted of 
admitting air in small streams at the fire-door or at the —— 
or at both) it was possible to the smoking coal of the 
northern counties without making any smoke at all; and that the 
northern coal could be used to greater advan than the Welsh 
anthracite coal, for which the Admiralty had shown so decided a 

reference, to the great injustice of the northern coal. The North- 
Gaon Railway Company and the Newcastle and Gateshead Rail- 
ies summoned, but as it was 





way Company were amongst the 
considered that they were doing in their power to abate the 
nuisances complained of, the hearing of the cases against them 
was adjourned for a month. It was stated on behalf of the North- 
Eastern Railway Company that they had spent over £1000 in 
trying to abate the nuisance complained of. . 
The Cleveland iron trade still presents great activity, large 
uantities of iron having been ship to the Continent during 
the last few days. The returns which have been made up for the 
past month show that the production of pig in the Cleveland 
group, although very considerable, is still unequal to the demand, 
the stocks in makers’ hands and in the warrant stores at Middles- 
borough still showing a tendency to decline. There is still a great 
inquiry for rails, and other branches of the manufactured iron 
trade show great activity. The local foundries are well off for 
orders, and the mechanical works are well — Shipbuild- 
ing prospects are, perhaps, scarcely so good, but at present the 
shipbuilders are pretty well employed. 

A fair business has continued to be done at most of the South 
Yorkshire ironworks, rails, plates, and sheets being in tolerably 

ood request. The demand for coal has improved considerably of 
fate in South Yorkshire. There has been rather more doing in 
steam coal to Grimsby, shippers sending off in anticipation of the 
closing of the Baltic. 

A coal seam has been struck at Clifton, near Nottingham, on 
the estate of the late Sir R. J. Clifton. The seam was struck at 
a depth of about 70ft. 

The screw steamship Essex, recently launched by Messrs. 
Humphreys and Pearson, of Hull, for Messrs Bailey and Leetham, 
has made a favourable trial trip. ‘The Essex attained a speed of 
over eight knots per hour, although she had on board coger | 
1000 tons of her first cargo. In the course of a few days she wi 
leave Hull for the Baltic, having been built specially for the St. 
Petersburg and Baltic trade. By the addition of the Essex, the 
fleet of screw steamers belonging to Messrs. Bailey and Leetham 
has been increased to twenty-six vessels of an average registered 
burthen of about 800 tons. The Essex is 240ft. long, 32ft. beam, 
17ft. in depth, and her burthen is 1000 tons, builders’ measure- 
ment. Her engines are of 120 horse-power. 








PRICES CURRENT OF METALS AND OILS 



























1869. 1868. 
Coprer—British—cakeandtile) £8.d £84) £8d..£86 4. 
Per tON secececscecseeee| 72210 O.. 74 0 0/73 0 0.. 74 0 0 
75 0 0.. 76 0 0| 7410 0.76 0 0 
78 0 0.. 79 0 0| 78 0 0..80 0 0 
82 0 0.. 0 O 0} 82 0 0.. 8 0 0 
76 0 0.. 77 0 0|77 0 0.. 80 0 0 
71 0 0..72 00) 000. 000 
6710 0.. 0 O 0| 67 O 0.. 6710 0 
oP 72 0 0.. 73 0 0} 71 0 0.. 72 0 0 
YELLow MerTAL, perlb. ......| 0 0 66 O 0 7] 0 0 6G O 07% 
Iron, pig in Scotland, ton....| 212 1) cash 213 10 
Bar, Welsh, in London...... 612 6.. 615 0| 610 0.. 615 0 
Wales . -| 600... 65 0) 515 0. 600 
Staffo: Tie. FUG VTA. FTS 
Rail, in Wales......++..+ eee] 6 2 6. 6 5 0] 515 0.2. 6 0 O 
Sheets, singlein London ..| 9 5 0.. 000) 950.000 
Hoops, first quality . | 8 5 0. 8 7 6 8 5 0. 000 
Nailrods 75 0.. 710 0] 7 7 0. 710 0 
915 0..10 5 0| 915 0..10 0 0 
1810 0.. 0 0 0}18 0 0..18 5 0 
20 7 6.. 2010 0} 21 0.. 21 5 0 
19 0 0..19 5 0)1815 0.19 0 0 
20 0 0.. 0 0 0/20 00... 000 
22 0 0.. 22 5 0/2210 0.. 2215 0 
20 0 0.. 20 5 0/2015 0.. 000 
26 0 0.. 28 0 0} 27 0 0.. 28 0 0 
-| 26 0 0.. 29 0 0/26 0 0..29 0 0 
Litharge, W.B. eo -| 24 0 0.. 0 0 0/24 6 0.. 000 
QUICKSILVER, per bot. ... -| 617 0.. 618 0] 617 0.. 0 00 
SPELTER, Silesian, per ton 2010 0.. 2012 6/20 0 0.. 20 2 6 
inglish V&S8... 2010 0.. 2012 6);20 0 0.. 0 00 
Zinc, ditto sheet. 25 0 0.. 0 0 0} 25 0 0.. 2510 0 
Sree, Swedish faggot . 000. 000/000. 000 
CX ocrccccccese ve 15 0 0.. 0 0 0/1415 0..15 0 O 
Try, con percwt. .. 615 0.. 616 0} 412 0. 000 
Straits, fine—cash ......... 611 0.. 0 0 0| 412 0. 000 
For arrival ....... coccoce] 6 9 O.. 610 OF} 4£41310.. 0 0 O 
English blocks ...scsscooee| 6 6 01. 0 O O] 415 0.1. 416 0 
Bars ..ceccce Cr cccccocecs 6 7 0.. 0 0 0| 416 0.. 417 0 
Refined, in blocks........] 614 0.. 0 0 0} 417 0.. 418 0 
Tryp.atTes, per bx of 225 sheets 
IC Coke .ccccccocc-soocescoo] 1 8 0. 16 0/116. 18 6 
IX ditto.. 196. 113 0} 3 7 6.1296 
IC charcoal 160. 111 0} 18 0.19 0 
IX ditto.. 114 0.117 0| 114 O.. 115 0 
Coats, best, 018 9.. 019 3) 018 0.. 018 9 
Other sorts .....++++ o-| 015 0.. 016 6] 015 3.. 017 6 
O11s, per tun, Seal, pale ......] 40 0 0.. 0 0 0/36 0 0. 000 
Brown ...ccccccccccccese| 33 0 O.. 34 0 0} 81 O O.. 3110 O 
Sperm, body ...+..s..000-| 90 0 0.. 92 0 0] 88 0 0..89 0 0 
le, South Sea, pale......| 39 0 0.. 0 0 0/87 0 0.. 36 0 0 
Yellow .cccccccccccsccess| 38 0 0. 0 0 0/36 0 0.. 000 
34 0 0.. 35 0 0/83 0 0.. 34 0 © 
32 0 0.. 0 0 0|/31 00. 000 
-| 58 0 0.. 00 0/68 0 0. OO W 
55 0 0.. 56 0 0) 6410 0. 66 0 0 
43 00.00 0/4000. 0048 
3110 0.. 0 0 0/31 00.000 
Ra English pale 42 0 0.. 4210 0) 338 0 0.. 3310 9 
OWT sesese sorcccsccese| 3910 0.. 0 0 0} 81 O O.. 31 5 0 
Foreign pale....+seeseeeee| 4310 0.. 44 0 0/35 0 0.. 0 0 
WE ccce -ccvcccccce| 40 0 0.6 0 O 0/8110 0.. 0 0 0 
Lard ccccccccccccccccccccccce| 16 0 Ove 0 0 0] 64 0 0.. 66 0 O 
Tallow cocccccccccc-cccccccce| 35 0 04. 0 0 0/87 0 0.. 0 0 O 
0 





PRICES CURRENT OF TIMBER. 
1 1868. 1869, 














le | . 
rant 5 15 4 16 [110 to 10ll Pek pate por veteacdo” “ jane 4 
er eeeeeeeeeees i . per a 
tis 3 154 10 | Canada i geallty 14 %o 19 201 a7 0.1816 
410| 213 4 0) do... 18 018 10 11 10 19 10 
0.0] 0 © O 0) Archangel, yellow.. 101013 0 11 01210 
6°0| 5 O 5 10/| St Petersburg, ye. 11 019 0, 10 019 0 
5 0| 4 0 415] Finland ......... 6 0 610 610 710 
51] 40 415) [00 0 uo 12 013 0 
00,0000 : 8 0 915) 8 0 910 
6 5] 40 510 710 8101 8 0» 0 
4.0/3: 315) veseee 9 01010] 9 101010 
%10| 915 310 veces, 81010 0| 9 01010 
217/30 3 8 é. 
211| 3.0 910) 190" bys by9 410 019101 0 0 00 
$ 0| 210.6 0 Dex suen ine 
int 
© 0/0 0°0 0] peranan..¢ 99 99 0008 
6 0| 6 0 7 0|| Staves. per standard M. 
611| 710 $1 Quebec pipe ...... 70 0 0 0| 6710 0 0 
Deals,por 220. by 3M Bin. | puncheon .. 18 101¥ 0 9310 0 0 
Quebec, spruce Baltic, crown 
St Jehnywhisprace 12015 0/18 015 01) Pips rns... {200 0 1600135 @ 1500 
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LITERATURE. 


A Course of Six Lectures on the Chemical Changes of Carbon, 
By W. Op.iye, M.B., F.R.S., Fullerian Professor of Chemistry, 
Royal Institution. Reprinted from the Chemical News, with 
notes, by W. Crookes, F.R.S. London: Longmans. 1869. 

PropaB.y no more difficult task presents itself to a lec- 
turer at the Royal Institution than that of delivering the 
Christmas lectures to an audience of young people. This 
course, which Faraday had rendered famous by his lucid 
manner and happy powers of illustration, was undertaken 
last year by Dr. Odling, we believe for the first time, and 
it is printed in the little volume under notice. An 
extract near the commencement of his first lecture will 
show the mode in which the lecturer enters upon his 
subject :— 

If we take a piece of marble and hit it rather a sharp blow with 
a hammer you will observe that it very quickly breaks into pieces. 
Here we have a number of similar pieces of marble that have 
been broken off in this manner; here we have a jar of broken 
marble, and here is the same marble in a smaller state of division. 
Now, if I take some ordinary pieces of marble, and put them into 
an ordinary druggist’s mortar, and bring the pestle down upon 
them, I have the power of reducing them to a powder of any 
degree of fineness. In this jar we have some marble which has been 
—- in this manner ; here is some in a rather coarser state ; 

ere, again, is some which has been very finely powdered for a 
special purpose ; and by chemical means we can get the marble 
into a much finer state of division, and we then speak of it as 
precipitated marble. Well, then, the first thing we learn about 
marble is that it is a very brittle substance § that is not a great 
deal to know, but it is something ; and you will find in science 
that every fact, however small, is of importance. If I put a piece 

of lead under the hammer and strike it, I cannot break it; or if I 

put it into a mortar I cannot powder it. Marble, thea, is a sub- 

stance entirely different from lead in these respects, inasmuch as 
the marble has the property of brittleness, which is not possessed 
by lead. 

It will occur to many that such a method of treating a 
subject is too diffuse even for the requirements of so 
youthful an audience, and may lead to a corresponding 
want of perspicuity. The lecture has for its consideration 
the chemical characters of marble, and concludes with a 
demonstration of the existence of carbon as one of the con- 
stituents of this substance. 

When the reader has reached the end of the second 
lecture he will regret to mark a tendency to introduce ex- 
periments which aim to catch the eye rather than to illus- 
trate the chemical changes of carbon. What follows is a 
case in point :— 

The other experiment is one intended to illustrate the way in 
which air tends to magnify the appearance of bodies. Here we 
have a large glass jar which appears to be full of cotton wool. In 
reality, cotton wool occupies a very small portion of the jar, which 
is filled chiefly with air. I daresay you will be surprised to find 
that the whole of the wool may easily be put into this cylinder, 
which seems to be already almost full of spirit. [The smaller 
cylinder was of about one-eighth the guy of the large cylinder, 
containing the dry wool, and was nearly full of spirits of wine.] 
I have coloured the spirit blue to make it visible to you all. [The 
lecturer then began to transfer the wool from the large jar into 
the smaller vessel containing the spirit; the wool so transferred 
was compressed at the bottom of the liquid by means of a glass 
rod. After continuing the operation for a short time the lecturer 
proceeded.] We have now put a large portion of the wool into 
the cylinder, but it is not quite full ; apparently it is not fuller 
than it was before, and if I put the wool in carefully I should be 
able to go on until the whole of it was transferred. 

Again, clearness has occasionally been sacrificed by an 
unnecessary use of a number of synonyms, of which an 
example occurs in the third lecture, where we are told 
that— 

Atmospheric air is a mixture of four volumes of phlogistic, or 
azotic air, or nitrogen with one volume of vital air, or oxygen. 

In these days of nomenclatures and nomenclatures might 
we not bequeath the use of these old-world names to the 
historians of science ? 

A further example of this is to be met with on page 76 . 

When we were burning this candle in oxygen both the hydrogen 
and the carbon burned, and there was no deposit of soot, or char- 
coal, Xe. 

An interesting case is given in this lecture of the enor- 
mous power exerted by various kinds of charcoal, espe- 
cially that of the cocoa nut, in condensing gases, We are 
told that one cubic inch of this charcoal can take up 
eighteen inches of oxygen. 

Now you can scarcely form any idea of the amount of force 
which is required for that absorption. If we were to take two 
cubic inches of oxygen and endeavour to compress them into the 
space of one, we should require the pressure of 15 lb. weight ; 
but to compress eighteen cubic inches of oxygen into the space 
of one cubic inch we should require eighteen times 15 lb., which 
would be equivalent to two hundredweights and a-half, 
- « « + But you observe that the cubic inch of char- 
coal which can absorb these eighteen cubic inches of oxygen 
appears to be already full of the substance of the charcoal itself ; 
there seems to be scarcely any space left ; and what gas the char- 
coal will contain must Occupy its pores. Now, if we imagine 
that the pores occupy even as much asa twentieth part of the 
whole mass, we should then require, not five times, but almost one 
hundred times the pressure of this half-hundredweight. . . . . 
Nevertheless so great is the absorptive power of this kind of char- 
coal, that it gradually exerts upon the oxygen a compressing 
effect equal to the force of sume fifty hundredweights. 

In the two following lectures the professor examines the 
nature and properties of carbonic acid in all three states 
of aggregation, illustrating what he has to say with some 
happily conceived experiments, such as those of conveying 
the gas from vessel to vessel by pouring it, by baling it 
out, and by drawing it off with a syphon, and further 
shows its density by floating a balloon, filled with air, on 
its surface. 

The unburning of carbonic acid, the subject of the con- 
cluding discourse, is a theme which takes the lecturer out 
of the domain of chemistry to the consideration of one of 
the grandest results of physical inquiry. 

If I were to allow an electric spark to pass through the air it 
would give out a certain amount of heat, but, on passing through 
the carbonic gas it emitsa considerably less amount. Well, what 
has become of the difference? It has gone somewhere. If I take 
this mixture of carbonous oxide and oxygen, produced from the 
carbonic gas by the passage of the electric spark, and set fire to it, 
it gives out exactly the amount of heat that disappeared from the 
heat of the spark. 

So, if the sun, instead of prone. on the plants growing 
oh the earth’s surface, shone entire ly on the rock masses, it 





would heat our atmosphere a good deal more than it does. 
A portion of the sun’s heat, then, disappears ; it is, in fact, 
absorbed by the vegetation. ‘The heat taken up by grow- 
ing wood in unburning the carbonic acid of our atmosphere 
is, in amount, exactly that emitted when its carbon is re- 
burned in the air, the heat manifested by the coal we burn 
and the bread we consume, that of the sun which disap- 
peared during ,the growth of the plants whence they had 
their origin. 











A NEW ELECTRIC BALANCE TO MEASURE THE 
INSULATION AND RESISTANCE OF SUB- 
MARINE CABLES.* 

By Freperick H. Varzey, F.R.A.S. 

THE apparatus generally in use for testing submarine telegraph 
cables of high insulation and of considerable length is the electric 
balance. Christie was the first to point out the principles on 
which these balances are constructed. The more elementary form 
of these is that generally known as the Wheatstone’s Bridge, and 
is as follows (Fig. 1) :— 








When a= candb = z the points p and p" have the same potential ; 
by replacing the resistance c with a box of resistance coils the 
value of x is easily obtained, provided that the resistance of x is 
not larger than the coils composing ¢ nor smaller than the smallest 
of them. The resistance coils generally in use range between one 
and 10,000 Ohms. 

In practical telegraphy the electrician is frequently called upon 
to measure wires in short lengths having a resistance of a fraction 
of a unit, and when measuring the insulation of a single nautical 
mile of such a cable as the Atlantic the resistance is as much as 
hundreds of millions of units. To make so extensive a range of 
resistance coils would be most expensive, and practically incon- 
venient. But by varying the resistance in the arms of the balance 
a, b, and cit is made to multiply or divide, and for this purpov« 
the arms a and b are generally a series of coils made of the fullow- 
ing dimensions :—1, 10, 100, 1000 (Fig. 2). 

Any of these coils forming a and 6 can be inserted by removing 
a plug, and when, for example, the,coils ina = 10 that in) = 1000 


eg ee f eee : 
1000 i00 part that of the resistance 
z in order that the galvanometer g shall be at zero. In this form 
the bridge multiplies 100 times, and 10,000 units in ¢ will balance 
1,000,000 on x by reversing the disposition of the coils in a and 4, 
viz., let a= 1000 and b = 10, the resistance c must be 100 times 


the resistance c.must be 
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with the balance the apparatus is arranged as shown in the 
diagram (Fig. 4). 

Now, if & be varied the charge in the cable will be disturbed, 
and many minutes must elapse before a reading can be taken, viz., 
until the charge equals the new value of potentials. Ina cable 2000 
miles in length this occupies a very long time. But as the bat- 
teries used have a resistance of several thousand Ohms, or Ba units, 
if a and c be varied the potential at A is varied and the charge 
disturbed again. 

To better appreciate this. As the charging current is very con- 
siderable when compared to the current arising from the escape of 
electricity through the gutta-percha, which is very small, it 
would take days to get a single reading. 

Sir W. Thomson first conceived the idea of making the balance 
so that the resistance in circuit should always be constant or 
nearly so. It is as (Fig. 5). 

A series of 100 coils are brought up to contact pins or studs, 
against which a contact spring sis made to press, attached to a 
carriage moving on a bar parallel tothe contact pins. The current 
from battery flows into the cable through the resistance 6. 
The resistance in circuit is not disturbed practically to any great 
extent when taking a reading with the galvanometer g. 





This is done by finding the position of the spring on the slide- 
and when the galvanometer is stationary determines the value of 


the resistance of the cable. And, as before, if a, c, and b are 
known, zis known also; but in order to obtain a sufficiently fine 
reading, the slide a ¢ would require 10,000 coils. 


FIG.7 
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that of x to balance, and consequently the bridge divides 100 
times instead of multiplying. This form, though adapted for 
measuring simple resistances, cannot be employed for testing very 
long submarine cables like the Atlantic for the following reasons :— 

The cable is a large Leyden jar or condenser, and on applying 
the battery the first operation is to charge it, and many minutes 
must elapse before the galvanometer becomes sensibly stationary, 
because the nearer the charge in the cable approximates to that of 
the battery the slower becomes the operation of charging. 

Secondly, when a large resistance is inserted between a battery 
and the earth thus (Fig. 3)— 
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the potential at A will be that of the battery when at rest, if 
the battery plates are so enormous as to offer no sensible resistance. 
At B the potential is less, and C, half-way, the potential is one-half ; 
at E it is 0. 

Now, if we remove the resistance of the section between A and 
B, the potential along the cable would be as shown by the dotted 
line, and as the charge in a cable varies in the same ratio as the 
potential, it is evident that if the section A to I were varied the 
charge in the cable B E would vary also. When testing a cable 








The author’s brother, Cromwell F. Varley, however, adopted a 
second slide to that of S. W. Thomson's, which he terms a sub- 
divider. The first slide has 101 coils, generally about 1000 units 
each, and a second slide of 100 coils of twenty units each. The 
total resistance in circuit of the subdivider being 2000 units, it 
follows that if we connect it to the Thomson slide, so that the 
springs a’ and ¢’ grasp the pins connected to two coils, it being a 
looped circuit, and the resistance on the slide between a’ and c’ 
being equal to the total resistance of the subdivider, the resistance 
of subdivider and that of the two coils equal 1000 units when thus 
coupled. The subdivider numbers also 100 coils. We are 
able to divide the 100 coils of the Thomson slide 100 times, 
virtually obtaining with 200 coils a means of multiplying and 
dividing 10,000 times. 

There is, however, a smal! imperfection, viz., when the slides 
are passing from one position to «nother, the resistance of the sec- 
tion a to ¢ varies momentarily from 99,000 to 100,000. This slightly 
alters the charge, and disturbs the reading, but not to any prac- 
tically serious extent. Its defect is a mechanical one, due to short 
circuiting the coils in the series included between a’ andc’. Although 
the formula for getting x, the value of the cable, is simple, viz.— 


be 
— ._ % 





a 
yet this operation has to be repeated every minute for whole 
weeks. Mr. C. F. Varley conceived the following idea, which ré- 
duces very considerably the first objection, and makes the calcula- 
tion very easy. He places the slide and subdivider between the 
battery and the cable, and introduces a new slide between the two 
poles of the battery to form the arms a and c of the balance. 

The coils have combined a resistance of 100,000 Ohms ; ¢ having 
50,000 Ohms resistance ; f, 40,909°8 ; g, 8100°8 ; h, 890°2 ; i, 99°9, 
The advantage of this plan is that the resistance of the two arms 
e to i remains constant, and the multiplying a of the bridge is 
some integral power of ten, viz., ‘10°, ‘10!, “10, "10°. The 
slides have two scales, one numbered from left to ri ht, and the 
other from right to left. In practice the slides are shifted until 
the galvanometer stands at zero ; and then, if the bridge be multi- 
plying 100 times, read off a. Suppose it to be 46,720, add two 
noughts to it = 4,672,000. This is the value of + a’. To get z, 
read off a’from the scale. It is 100,000 — a = 53°280. Then we 
have xz+a’'= 4,672,000 

Subtract a’ i x 
ec 7,618,720 
Ry the bars being thus proportional, divided, and numbered, the 
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values x + a’ are seen at a glance, and read off on one bar, whilst 
the value a’ is read off on the other bar. We have then a very 
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much simplified calculation, consisting in taking off the scale the 
x + @ reading, and adding thereto the required number of zero 
shown by the position of the spring contact on the arms included 
between e and i, and then subtracting the value read off on the 
w bar. The indicator is made to show the number of zeros to be 
added to obtain the « + a’ reading. Practically, it reduces the 
labour of calculation to one simple subtraction. The importance 
of thus obtaining by a direct method the value of the insulation of 
a cable cannot be over estimated. 

There are some improvements effected in the construction of 
the slides, The author, in conjunction with his brother, Crom- 
well F, Varley, whilst engaged in the Lowestoft to Nordeney 
cable expedition of 1866, found that the deposit of moisture from 
the sea air upon the ebonite surfaces to be so great as at times to 
destroy the insulation, To avoid this the author has made the 
entire slide to fit into an air-tight glass case, the interior of which 
can be kept free from moisture by placing in it a box containing 
either chloride of calcium or pieces of pumice stone saturated 
with concentrated sulphuric acid, The movement of sliding 
carriages being actuated by means of ebonite milled heads, which 
are fitted into holes at the extremities of the case, the contacts 
a and free from dust, and the moisture of the air is 
exciuded, 


REMARKS ON METEOROLOGICAL REDUCTIONS, 
WITH ESPECIAL REFERENCE TO THE ELE- 
MENT OF VAPOUR.* 


Communicated to the Kew Committee by Proressor BALFouR 
STEWART. 

Ir will be desirable to preface the method of reduction herein pro- 
posed by afew remarks on the objects contemplated in such reduc- 
tions. ‘These objects are twofold. In the first place, meteorological 
reductions may be pursued with the immediate object of acquiring 
information as to the climate of a place ; or secondly, they may be 
pursued with the immediate object of extending our knowledge of 
meteorology, regarded as a physical science. 

‘Thus, for instance, a certain kind of reduction might be imagined 
to be of immediate practical benefit in determining whether a 
certain place might suit a certain class of persons or a certain class 
of plants, but yet it might not materially advance our knowledge 
of ineteorology regarded as a physical science. But, on the other 
hand, all observations tending to advance our knowledge of meteo- 
rology are of undoubted practical benefit. The amount of vapour 
present in the air is without doubt a very important element of 
climate, inasmuch as this affects in a marked manner the skin of 
the human body and the leaves of plants ; but I am not aware 
that it has yet been determined by the joint action of naturalists 
and meteorologists what is the precise physical function which 
expresses proportionally the effect of moisture upon animal and 
stable life, Is it simply relative humidity ? or does not a given 
tive humidity at a high temperature have a different eifect 
from that which it has when the temperature is low? 

‘o is, in fact, an absence of information as to the precise 
ical formula which is wished by physiologists, as expressing 
fect of moisture upon organic life. On the other hand, 
ists may be presumed to confine themselves to meteorology 
i It is in this latter aspect that I 























led as a physical science. 
ecd to discuss the question. 

Regarding meteorology, therefore, as a physical science, it is one 
of our objects to ascertain the distribution and laws of motion of 
the dry and wet components of our atmosphere ; and it cannot be 
denied that we are at the present moment in very great ignorance 
of these laws. 

With respect to the motion of our atmosphere, it cannot be 
anticipated that we shall ever possess the same sort of knowledge 
which astronomy gives us regarding the motions of the heavenly 
bodies ; for in the latter case the identity of the object is not lost 
sight of, while in the former case it is clearly impossible to ascer- 
tain the motions of individual particles of air. Our inquiries into 
the distribution and motion of the elements of our atmosphere must 
therefore be pursued by that method which enables us to ascertain 
the distribution and motion of ‘any other substance or product with 
>. individual components of which we find it impracticable to 
aeai, 

Suppose, for instance, we wish to ascertain the wealth of our 
country in grain or in spirits, and the distribution of this com- 
modity over the earth’s surface. We should first of all begin by 
taking the stock of the commodity corresponding to a given date ; 
we should next keep a strict account of all the imports and exports 
of the material, as well as of its home production and home 
consumption, 

Now, if we have taken stock properly at first, and if our account 
of the imports, the exports, the production, and the consumption 
of our material is accurate and properly kept, it will obviously be 
unnecessary to take stock a second time. But if these accounts 
are not kept with sufficient accuracy, or if we suspect that our 
material leaves us by some secret channel which we wish to trace, 
it will clearly be necessary to take stock frequently ; and thus a 
comparison of our various accounts may enable us to detect the 
place and circumstances of that secret transit which has hitherto 
escaped our observation. 

Applying these principles to the vapour of our atmosphere, what 
we wish to know is the amount of the material present at any one 
station at any moment, and also the laws of its motion. It would 
appear that the best way of measuring the amount present at 
any moment is by ascertaining the mass of vapour present in a 
cubic foot of air, mass and volume being fundamental pbysical 
conceptions, 

Next, with regard to the motion of the atmosphere, including 

vaporous constituent, the method of co-ordinates suggested by 
xv, Ltobinson would appear to be the natural way of arriving at 
Let us set up at a station two imaginary apertures, one 
g north and south and the other east and west, and gauge the 

fdry air and the mass of moisture that passes each of these 
in one hour; we shall by this means get the nearest 
attainable approach to the elements of motion of the atmospheric 
constituents from hour tohour. We shallnot, however, obtain by 
this means a complete account of this motion, for we have at 
present no means of measuring its vertical component. This 
vertical component corresponds in fact to the secret channel in the 
illustration given above, which we must endeavour to detect by 
some indirect method. Another thing that ought to be determined 
is the production or consumption of the vaporous element of our 
atmosphere as it passes from place to place. This might be done 
could we keep an accurate account of the evaporation and the 
precipitation, the two processes by which this element is recruited 
and consumed, This would, however, be a very difficult observa- 
tion. 

Let us now recapitulate what information regarding moisture we 
can obtain from such complete meteorological observations as are 
at present made. We have—(1), The mass of vapour actually 
present at a station from hour to hour ; (2), the mass that passes a 
station in one hour, going east and west; (3), the mass that passes a 
station in one hour, going north and south. There is wanting—(4), 
the vertical component of the motion of vapour; (5), its production 
or consumption as it passes from place to place. 

These deficiencies may, however, be to some extent overcome by 
the following considerations :—First, the atmosphere moves as a 
whole when it moves, the dry and moist air moving together ; 
secondly, dry air is neither capable of production nor of consumption, 
but always remains constant in amount. 

To illustrate this part of the subject, let it be supposed we wish 
to investigate the vertical motion of the atmosphere at a certain 
station, Make this station the imaginary centre of a circle, the 
circumference of which may be supposed to be studded with other 
stations at sufficiently frequent intervals, so that we can tell, hour 
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by hour, how much dry air passes in towards the centre of the 
circle through its circumference, and also how much passes out. 

Let us suppose that more is passing in than is passing out, or 
that the imports into the area of the circle are greater than the 
exports out of it. Now the dry air that passes in is incapable of 
production or of consumption, and hence the stock of the material 
at the central station, and in the area generally, ought to be on 
the increase, since we have imagined the imports to be greater than 
the exports. If, however, we ascertain from actual observation 
that the stock of dry air is diminishing instead of increasing, we 
may be sure that some is carried off by an upward current, which 
of course carries the moisture with the dry air. 

So much for the vertical component ; and, in the next place, with 
regard to the production or consumption of aqueous vapour as it 
passes from place to place. Our consideration has hitherto been 
confined to quantity ; let us now define what is meant by the 
hygrometric quality of the air. It may be represented by the 
following quotient :— 

mass of vapour in a cubic foot. 
mass of dry air in a cubic foot. 

Now this quotient can only alter by evaporation, by precipitation, 
or by mixture. This hygrometric quality of the air may perhaps 
be considered as a quality sufficiently constant to aid us in tracing 
the actual motion of air, just as we may make use of the element of 
saltness to trace the actual path of anoceaniccurrent. But besides 
this aid, we may make use of it to enable us to tell the precipitation 
or evaporation. For instance, a very damp air, in passing over a 
very dry country, may be supposed to emerge less damp, having 
its hygrometric quality changed ; or a very dry air, in passing over 
avery damp country, may be supposed to emerge less dry, havi 
its quality changed in the opposite direction. Thus, by 
observation of the quality of the air at the time of its reaching some 
particular tract of land or ocean, and at the time of its leaving it, we 
may possibly get much better observations of what goes on in the 
country, as far as this particular research is concerned, than if it 
were studded with gauges. 

I should therefore suggest that meteorological observations 
shuld, by asystem of reduction, be made to show —(1) The mass of 
dry air and of moisture in one cubic foot actually present at each 
station from hour to hour ; (2), the mass of dry air and of moisture 
that passes each station, hour by hour, in two lines of direction at 
right angles to each other, namely, north and south, and east and 
west. 

When these hourly elements are obtained they might for 
seasonable changes be reduced after the method of five-day means, 
or for the investigation of abrupt changes of weather, such as 
storms, they might be utilised in some other way. 

Retaining the belief that meteorology ought to be treated as 
much as _— with the view, in the first place, of determining 
the actual motions of our atmosphere, and, in the next place, of 
assigning the cause of these, it is no doubt the greater movements 
of the atmosphere that will be indicated by five-day means, It 
ought, however, to be remarked that the observations at any 
station are subject to the influence of locality, none probably more 
so than those of wind. It would appear that this influence ought 
to be eliminated before we can make any trustworthy quantitative 
deductions regarding the greater movements of our atmosphere. 
I should, however, imagine that the quality of the air, as herein 
indicated, may be made of immediate use in the study of storms. 

1t has been suggested by Mr. Meldrum, who expresses his con- 
currence with the above remarks, that in addition to the five-day 
means indicated above, there might be given a brief epitome of the 
weather. Thus, for instance, ‘‘The wind blew from the N.E. at 
Kew from January Ist, 1 a.m., to January 4th, 3 p.m., in all eighty 
six hours, at the average velocity of sixteen miles an hour, with an 
average pressure of 30in., a temperature of 40 deg, Fah., and an 
average hygrometric quality represented by °075.” The same 
remarks had previously occurred to myself, and Mr. Airy also has 
recently suggested the study of the meteorological phenomena of 
those periods during which the wind blows in the same direction, 





















BRITISH ASSOCIATION. REPORTOFCOMMITTEE 
FOR THE ADVANCEMENT OF SCIENCE. 

THE following was read by Lieutenant-Colonel Strange at the 
meeting of the British Association. No discussion on reports :— 

** Report of a committee appointed by the British Association 
for the Advancement of Science at Norwich, in virtue of the 
following resolution, passed by the general committee, August 
26th, 1868 :’—Recommendations adopted by the general committee 
at the Norwich meeting in August 1868 ; applications for reports 
and researches not involving grants of money: That Lieut.-Col. 
Strange, F.R.S., Professor Sir W. Thomson, F.R.S., Professor 
Tyndall, F.R.S., Professor Frankland, F.R.S., Dr. Stenhouse, 
F.R.S., Dr. Mann, F.R.A.S., Mr. Huggins, F.R.S., Mr. Glaisher, 
F.R.S., Professor Williamson, F.R.S., Professor Stokes, F.R.S., 
Professor Fleeming Jenkin, F.R.S., Professor Hirst, F.R.S., Pro- 
fessor Huxley, F.R.S., and Dr. Balfour Stewart, F.R 
committee* for the purpose of inquiring into, and of reporti 
the British Association the opinion at which they may arrive con- 
cerning the following questions :—(1). Does there exist in the 
United Kingdom of Great Britain and Ireland sutticient provision 
for the vigorous prosecution of physical research ? 

(2). If not, what further provision is needed? and what measures 
should be taken to secure it ?—and that Dr. Robert James Mann 
be the secretary. 

Your committee having sought the counsel of many of the most 
eminent men of science of the United Kingdom upon these ques- 
tions, so far as it was found practicable to do so, and having 
carefully deliberated thereon, have arrived at the following con- 
clusions :—(1). That the provision now existing in the United 








he 
Kingdom of Great Britain and Ireland is far from sufficient for the 
vigorous prosecution of physical research. 

(2). It is universally admitted that scientific investigation is 
productive of enormous advantages to the community at large ; 
but these advantages cannot be duly reaped without largely ex- 
tending and systematising physical research. Though of opinion 
that greatly increased facilities are undoul 
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btedly required, your 
committee do not consider it expedient that they should attempt 
to define categorically how these facilities should be provided, for 
the following reason :—Any scheme of scientific extension should 
be based on a full and accurate knowledge of the amount of aid 
now given to science, of the sources from which that aid is derived, 
and of the functions performed by individuals and institutions 
receiving such aid. Your committee have found it impossible, 
with the means and powers at their command, to acquire this 
knowledge. A formal inquiry, including the inspection of records 
to which your committee have not access, and the examination of 
witnesses whom they are not empowered to summon, alone can 
elicit the information that is required ; and as the whole question 
of the relation of the State to science, at present in a very un- 
settled and unsatisfactory position, is involved, they urge that a 
royal commission alone is competent to deal with the subject, 

Your committee hold that this inquiry is of a character suffi- 
ciently important to the nation, and sufficiently wide in its scope, 
to demand the use of the most ample and most powerful machinery 
that can be brought to bear upon it. 

Your committee therefore submit, as the substance of their re- 
port, the recommendation that the full influence of the British 
Association for the Advancement of Science should at once be 
exerted to obtain the appointment of a royal commission, to con- 
sider —(1), The character and value of existing institutions and 
facilities for scientific investigation, and the amount of time and 
money devoted to such purpose 

(2). What modifications or 
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augmentations of the means and 





~ % The following names have since been added to the committee ;— 
Alfred Tennyson, F.R.8., Lyon Playfair, F.R.S., M.P., 
Lockyer, F.R.8, 


J. Norman 





facilities that are at present available for the maintenance and 
extension of science are requisite ; and ‘ 
(3). In what manner these can be best supplied. 
ALEXANDER STRANGE, Lt.-Col., F.R.S., Chairman. 


FOREIGN AND COLONIAL RAILWAYS 

THE prospects of a Canada Central Railway is receiving con- 
siderable attention both in Montreal and in Ottawa. A part of 
this Canada Central scheme is the construction of the North 
Shore Railway between Quebec and Montreal, but the latter is not 
likely to precede the branch between Montreal and Ottawa. Con- 
tracts are expected to be shortly let for the Toronto and Nipissing 
Railway, the first line on the light narrow-gauge principle under- 
taken in Canada, The surveys are now completed. The country 
proposed to be traversed presents serious engineering difficulties ; 
but taking advantage of a valley for a considerable portion of the 
route, the engineer hopes to give a suitable substantial road for 
the amount of the original estimate—15,000 dollars per mile. A 
contract for building the Quebec and Gosford Railway has been 
let to Mr. Hurlburt, builder of the Clifton and New York Wooden 
Railway. ‘The survey of the Quebec and Gosford line has been 
completed, and the works will be shortly commenced. A large 
quantity of the plant for the Toronto, Grey, and Bruce line has 
been loaded at Toronto, and it is understood that the construction 
of the road will be proceeded with at once. 

Work is progressing satisfactorily on the Illinois South-Eastern 
Railroad. About eight miles are graded, and 100 men are em- 
ployed in grading the remainder of the route between Fairfield 
and Flora. ‘The Western Pacific Railroad Company expect to com- 
plete their road from Sacramento to Oakland, opposite San Fran- 
cisco, in the course of this month. The directors of the Western 
Pennsylvania Railroad Company have determined to push the 
Butler branch to completion by May or June, 1870. A contract 
for the extension of the Cumberland Valley Railroad from Hagers- 
town to the Potomac river near Williamsport, a distance of eight 
miles, has been let to Mr. J. Marsh. A ‘‘final commission ” ap- 
pointed on the part of the United States Government has been 
examining the Pacific Railroad in all its parts. The commission has 
passed over the line from Omaha toSacramento. The condition of 
the Shore Line Railroad is stated to have been materially improved 
during the past year; a bridge across the Connecticut is being 
rapidly pushed forward, and will, it is thought, be ready for travel 
by January. 

At the close of 1868 the Madrid, Saragossa, and Alicante Rail- 
way Company possessed 288 engines, 663 carriages, 3581 trucks, 
and 750 mounted axles, the total value being estimated at 
£1,484,155. Of the rolling stock enumerated, however, twenty 
engines, eighty-five carriages, 492 trucks, and sixty-four mounted 
axles were out of use, being on models universally abandoned 
and presenting unfavourable working conditions. It appears that 
seventy-eight trucks, two carriages, and thirty-eight mounted axles 
have been destroyed in the service and have not been replaced. 
The directors naively remark on this head :—‘“‘ In presence of the 
diminution in our tratfic, the first symptoms of which appeared in 
1862, and taking account of the excess of plant which we had at 
our disposal, we have since 1866 come to the conclusion that we 
might suspend the reconstruction or repair of a portion of our 
plant, since the expense did not appear to be necessary, since it 
might be spread over several years, and since, moreover, the 
necessary funds were not at our disposal.” This last is, perhaps, 
the most conclusive reason of all, and it might as well have been 
given first. The directors hope to employ a portion of the plant 
on certain branch lines, the construction of which is contemplated 
if the capital required for their execution can be raised. Railway 
enterprise is, however, at a very low ebb at present in Spain. 

The commissioners of the Intercolonial Kailway have made an 
inspection of the works on hand on that important line. The 
‘‘Intercolonial” starts directly from a station of the Grand 
Trunk Railway, and in a very short distance it crosses the Riviére 
du Loup by a bridge 300ft. in length immediately above the 
beautiful falls. Directly after crossing the river the line winds 
round a rather sharp curve and through a heavy rock side-hill 
cutting, after which it descends to a level terrace and runs 
through a well-settled French country. A good force of men are 
at work on the rock cutting, and gangs of menand horses are em- 
ployed all along this first contract of twenty miles. In all, about 
500 men are at work upon the contract. Many culverts and water- 
courses are already completed, and others are in progress. A con- 
siderable quantity of *‘ grading” is also going on, several long 
cuttings and embankments being in a forward state. The struc- 
ture next in importance to the bridge at Riviére du Loup is that 
at Isle Verte, where work is actively progressing. The whole of 
the grading on contracts Nos. 1 and 2 is in a forward state, 
and except at two or three heavy places it will be completed, it is 
expected, this fall. Upwards of 500 men are employed upon con- 
tract No.2. About fifty miles east and west of Dalhousie are 
also under contract, the contractor being Mr. Jobin, a French 
Canadian, who has already completed a considerable extent of 
grading. Mr. Jobin, who has about 300 men at work, has suc- 
ceeded in finding some good quarries, where the stone required 
for the masonry on his contracts is now being got out. About Camp- 
belltown, the contractors are an Ontario firm—Messrs. Elliott, 
Grant, and Whitehead. This contract is also progressing satisfac- 
torily, the entire line being cleared and a large amount of grading 
already done. Messrs. Elliott, Grant, and Whitehead have 300 
men at work; Mr. Elliott and Mr. Grant have taken up their 
residence at Campbelltown, and are personally superintending the 
execution of their contract, which comprises a good deal of rock 
excavation. Some difficulty has been experienced in finding suit- 
able stone quarries in the vicinity of the line, but they have now 
been obtained, and the contractors expect to have all the stone for 
the culverts and bridges on the ground before the winter sets in, 
The line from the Metapedia, about three miles from where Messrs. 
Elliott, Grant, and Whitehead’s contract begins, runs on the south 
side of the Restigouche river; the work is principally side-hill 
cutting, a good deal of it through rock, but there are no heavy 
structures. At Bathurst no work is at present going on, but it is 
stated that the next contracts let will include one extending the 
line from Jobin’s contract to within a mileof Bathurst. The works 
on the Intercolonial line between Dalhousie and the Miramichi 
will all be light, except the crossings of the rivers at the back of 
Bathurst, and even these will all be moderate structures. The 
most important bridges on the whole line—-which will be nearly 
500 miles in length—are one at Trois Pistoles, about 500ft. long ; 
one at Restigouche, about 750ft. long ; and two at Miramichi, the 
combined length of which will not exceed 1800ft. and may, 
perhaps, be considerably less. Both at the Miramichi and the 
Restigouche the rivers are crossed at a low level—in neither case 
exceeding 20ft. ; the quantity of masonry involved will, therefore, 
not be large. From the Miramichi to the European and North 
American Railway the route of the Intercolonial has not yet been 
decided upon, and it does not appear probable that the whole 
line will be ready for traffic before 1872. When completed it can 
scarcely fail to sensibly increase the traffic of the Grand Trunk 
Railway of Canada. 

An additional section has been opened on the Great Northern 
Railway of New South Wales, The section just completed is 
thirty-one miles in length, and connects Singleton with Muscle- 
brook. In all, eighty miles of the Great Northern Railway of 
New South Wales have now been constructed ata total cost of 
£1,046,534, giving an average of £13,081 per mile. The contrac- 
tors for the execution of the Launceston and Western Railway 
(Tasmania) are proceeding rapidly with the construction of 
the line, and should no Pe nn accident occur it will 
be open for public traffic within the time stated in the con 
tract, that is by April, 1870, 
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RAILWAY MATTERS. 

.CERTAIN improvements which are being carried out at the 
Horncastle station are beii 1 to revenue. 

TuHE “ Western Pacit ing been completed from 
Sacramento to San Francisco, there is now uninterrupted travel 
from the Atlantic to the Pacific coasts, without change of cars, the 

trip occupying about seven days. 

THE Belgian Minister of Public Works has just organised a 
system of trains for the benefit of the workmen who live out of 

3russels. The payments are to be made weekly and in advance, 
and the rates vary from 1f.20c. for one league, to 2f. for twelve 
miles for the six days 

ON Saturday, at Wraysbury, an inquest was held upon the body 
of Mr. Henry Ford, fruiterer, ‘of Horton, who was knocked down 
on Friday evening, near the Wraysbury station of the Windsor 
branch of the London and South-Western Railway, by an engine. 
Mr. Ford was walking along the up line, with a hamper of fruit 
for London, which he was taking to the Wraysbury station, when 
he was knocked down by a locomotive ani | killed instantaneously, 
the engine having struck him on the head and thrown the body by 
the side of the line. A verdict of ‘ Accidental death” was re- 
turned. Deceased was trespassing on the line when killed. 

THE sudden and unexpected resignation of Mr. Turner, the late 
deputy chairman of the Great Eastern, has been the subject of 
considerable comment during the last few days, and various reasons 
have been circulated as to the cause which has led to this step. 
The failure of ae. Pepper, the company’s agent in Leeds, is sup- 
posed to have some connection with the retirement of Mr. Turner, 
We understé oh that a communication will be mat 
to the shareholders in a few days on this subject. In the mean- 
time we may state that the loss which the company is likely to 
sustain from the failure of their agent has been greatly exag- 
gerated.— Railway News 

A saD accident occurred on the Cornwall Railway on Saturday 
afternoon. Three little boys, about nine years of age, had been 
out picking blackberries, and returned home across the Camel's 
Head viaduct, between Deve nport and Saltash. When halfway 
across it a train approaching warned them by its whistle of their | 
danger. They heard it, and took refuge inthe man-hole. One of 
them, however, named Crews, the son “of a warrant officer, becom- 
ing frightened at the ap; vain, jumped out and ran 
along the line. He was, of rtaken by the engine, 
and knocked down. The whee ssed over both legs below the 
knee, cutting them clean off; hig] re also very much 
lacerated, and his left arm w: was stopped, 
and the passengers gave all the cot ud 1 to ee out 
little fellow. A door was obt r farm, and 
he was conveyed to the bepell J il, I sen ey where 
he died two hours after his ad 

AN inquest was held on Saturday :« 
respecting: the death « I ] 
level crossing on the North Union Railway or 
Mrs. Swann was about to cross the line at 
when a goods train came up from the south. 
it had passed, and then stopped on the line w 
from Preston to 3 I not more 
distant, i 1e was caugl 
of dhs cata ain, and killed 
the train said he invari 
the crossing. The deceased, who was 
stopped when the train was not more than five yards from her. 
The pointsman said he was in |! is cabin when the deceased went 
on the line, and he ned and called to her, but she did not 

seem to hear There was no one to guard the footgates. He 
should think that 1 nore than ype. persons Pp ssed over the line in 
the course of the He had openc 1.e gates himself as many 
as 400 times a day. Great prot T'S St chiki iren ¢ crossed the line to 
and from school. Many persons had had narrow wae s, and 
many had been injured. On the previous day he w: yu 
afraid there would be a w hole sale slaughter of the chil wa The 
jury returned a verdict of ‘* Accident Y death, 1d suggested 
that the railway company be recommended to construct a bridge 
over the line at the point in question. 

THE Caledonian Company report that the works for extending 
the Edinburgh station to the west end of Pr ’s-street, a nd for 
the erection of commodious station buildings, in progress, and 
the station at Buchanan-street, Glas is being ‘ nlarged and 
remodelled. The Clelan 1 Mid-C: tailway was opened for 
passenger traffic on the 9th of July. “The Muirkirk branch is in 
course of construction. The lines between Glasgow and Kilmar- 
nock, vid Barhead, became the joint property of the Glasgow and 
South-Western and Caledonian Companies on the lst of August, 
and are now managed by a joint committee of the two companies. 
The works of the ion between Crofthead and Stewarton are in 
progress. It is proposed that the Glasgow, Paisley, and Ardrossan 
Canal should also be the joint prop arty of the two companies. 
The Glasgow and South-Western Company acquired the canal by 
an Act of last session, and would concur in the intended application 
to Parliament to sanction the e ownership. The Caledonian 
Railway (Abandonment, &c.) Act, 1869, receive ul the royal assent on 
the 26th of July. The more prominent provisions of the Act were 

-(1) authority to abandon : - ut twenty-nine miles of unconstructed | 
bri anches, and to apply the relative restricted capital (£486,600), 
under certain specified reserv: a, towards the general purposes of 
the undertaking ; (2) authority to hold and dispose of the property 
acquired in Blythswood Holm, Glasgow ; (3) the amation of 
the Crieff and Methven Railway with the ¢ aledonian system ; 
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(4) power to subscribe towards the capital of the Busby Railway ; | 





+ 


the working 





wreement with the Solwa 


and (5) confirmation of ag 
Railway Cx any. 

ARRANGE} 3 mutually satisfactory have recently been con- 
cluded by the North British with the Midland Company, and also 
with the Glasgow and South-Western Company, providing for the 
reciprocal interchange and development of traffic between the 
systems of the three companies. The agreement regulati 
division of traffic between England and Scotland was tern 
by the mutual consent of all the companies parties to it on the 
of June last. No new arrangement has yet been arrived at. "The e 
circumstances attending the rupture of the joint purse agreement 
with the Caledonian Railw: 1y Company have already been laid 
before the shareholders ; and notwithstanding the opening of a new 
competing line by the Caledonian Company between Edinburgh 
and Glasgow, the revenues of the North British Company continue 
to exhibit the favourable progress they manifested before the joint 
purse agreement was entered upon. Within six months the rail- 
way from Coatbridge to Glasgow will be opened for traffic, to be 
followed by the opening of the Glasgow City Union Railway, by 
which the company will be placed in more direct and effective 
working with the Glasgow and South-Western Company’s system, 
and in a position to exercise, if necessary, their running powers to 
Paisley and Greenock secured last sessi The great disadvantage 
the company suffered through the want of a direct access to 
Dundee and the north-eastern districts of Scotland has induced 
the directors to revive the project of a bridge across the Tay. The 
directors are advised that the proposed work, including a junction 
with the main line to Leuchars and a tunnel through Dundee to 
connect the company’s station ground at the west end with their 
station at the east end of the town, could be completed for 
£350,000, after allowing a liberal margin for contingencies. As 
the company already pays £20,021 per annum for charges affecting 
their traffic between Tayport and Dundee, no additional responsi- 
bility would be incurred were the company to engage that traffic. 
Upwards of £18,000 a year would be transferred from the ferry 
route to the bridge, and this would yield a dividend of 5} per cent. 
on the capital of £350,000, and afford a practical guarantee to 
persons sdvancing the money. This improved communication 
would secure to the company a great increase on the existing 
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NOTES AND MEMORANDA, 

Mr. ABEL ria proposed an alloy for jewellers’ use, which is said 

to be very malleable and ductile, and to possess a fine colour. It 
is composed of 750 parts of gold, 166 parts of silver, and 84 parts 
of cadmium. 
+“ Ames Works, in Chicopee, Massachusetts, are enga 

the bronze fountain for the Central Park, New York. An 
| mense bronze basin is to be cast, which will rest on six 
| columns. The whole is to-be octagonal in shape, and a ae r of | 
curious jets and streams will be worked into the design at various 
points. 

From the annual report of the Street Superintendent of San 
Francisco it appears that city has 102 miles of paved streets, and 
255,829ft. of sewerage. The cost of street work from July 1, 
1868, to July 1, 1869, has been in round numbers 1,520,000 dols. ; 
and the average cost has been nearly a million a year for the past 
ten years. 

A LETTER from Rio Janeiro says that owing to the bad reputation 
of nitro-glycerine, a small quantity in the military arsenal there 
was ordered to be thrown into the bay. Six ten pound cans were 
put into a boat and taxen out 250 yards. The first one thrown 
out exploded on striking the water, and the concussion set off the 
others. The boat was blown to pieces, and all the crew, seven 
persons, killed. 















Sir Davip Brewster has found that the fundamental principle 
of the stereoscope was known even to Euclid, who compiled his 
Elements about A.c. 280; that it was distinctly describe 1 by Galen 
| 1500 years ago; and that Baptista Porta, in 1599, gave such a com- 
plete separate picture seen by each eye, and of the cor 
picture placed between them, in which we recognise not only the } 
principle but the construction of the stereoscope. 








THe largest span of any truss bridge in the United States is 
that of the great bridge across the Ohio river at Louisville, which 
is destined to connect the Kentucky and Indiana shores. The 
bridge itself will be, when finished (and the engineer in ¢ 
pects to turn over his contract for the building some 
November), one of the most splendid structures of the kind in 
| this or any other country. This last span covers three hundred 
and seventy feet, and is a marvel of engineering skill. 

















| SCHLEIDEN, in speaking of the prodigious fecundity of an 
life, says: ‘*‘ We marvel at the hen which will lay 200 eggs in a 
year, but the eggs of a fish must be counted by hundreds of thou- 
sands. In every mouthful the whale swallows th nds of tiny 
| Clio borealis, which forms its chief nourishment. juer 
the coasts of Greenland the sea is coloured for ten to fifteen miles 
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| in breadth, and 150 to 200 miles in length, with ti feduse. A | 
| single cubic foot contains 110,592 of these anima and such a 





00 billions of them 





THE cubic contents of St. Paul’s are, in round numbers, 
5,000,000ft., the dome itself containing 2,000,000ft., about 
equal to the whole capacity of Westminster Abbey. It is 
thoroughly warmed by the use of the well-known Gurney stoves, 
thirteen of which are placed in the crypt, and have large gratings 
over them, through which the warm air ascends—while others are 
provided with downcasts for the cold “~~ nding current to b 
warmed. The cost of the fuel is about 1d. per hour for each stove; 
| the average cost of the whole fuel consumed du ring the three 
winter months is not more than 5s. per week. 
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A NEW method for making a durable and useful tarpaulin con- 
sists in boiling gas tar, one hundredweight, until it becomes hard, 
and at the same time boiling in a stean *keted pot fourteen 
gallons of Stockholm tar spirit, ten pounds of American resin, an l 
one gallon of resin oil. When these ingredients are completely 
dissolved they are mixed together, and i ten minutes 
after two ounces of oil of vitriol are added. s compoun 1 is 
found to preserve tarpaulins, sail cloth, and other fabrics. By the 
addition of proper pigments it can be made to receive different | 
tints of dark colours, such as 1eds and browns. 











THE British Consul at Che-foo reports that the wild silk- | 
worm is bred in larg i y the country people of | 
Shantung, and a great wild k is produced annually 
in the neighbourhood of Che-fvo, in the central part of 
the province, and in the vicinity of Tsi-nan-foo. The silk cloth 
made from this wild silk is brought to Che-foo for sale. It is used 
by the Chinese for summer clothing, is very strong, and wears 
extremely well. It is it probable that the wild silkworn 
j may be acclimatised in Europe, and attention has been drawn 
| both in Italy and France. Che-foo can furnish the eggs of Voth 

the wild and the domestic silkworms. 

THE North American Review tates that there are now in 

America and Europe more than a hundred and fifty manufactories 
| of india-rubber articles, employing from four to five hundred 
operatives each, and consuming more than ten n 1 




















illions of pounds 

|}of gum perannum. The business, too, is considered to be still in 
| its infancy. Certainly it is increasing. Nevertheless there is no 
possibility of the demand exceeding the supply. The belt of land 
around the globe, five hundred miles north and five hundred miles 
south of the equator, : +. in trees producing the gum ; and 
| they can be tapped, f 











is said, for twe nty successive seasons. 
Forty-three thousand of th trees have been counted in a tract 
of country thirty miles long and eight wide. Each tree yields an 
average of three tablespoonfuls of sap daily, but the trees are 
so close together that one man can gather the sap of eighty ina 
day. 

Mr. FELKIN, in illustration of the importance of diffusing scien- 
tific knowledge among the working classes, observes that sinc 
1780 no less than 660 patents for inventions connected with the 
| manufacture of lace have been taken out, of which all but some 

half-dozen were the discoveries of working-men themselves ; while 

in the last fourteen years alone machinery to the value of £2,000,000 

had been laid aside as no longer required for the attain ment of the 

object in view. Mr. Babbage, on the occasion of his visi iting Not- | 

tingham, sat for two hours booking at a part cular machine by | 

| which some surprising results were accomplished ; and, in reply to 

|a@ question addressed to him, gave the reason for his narrow 
inspection of the machine, which was, that although effectual for 

its purpose, it had been contrived and put together by a man E 

whose contrivances showed that he was no mechanic at all, but 

merely felt his way from stage to stage. In machines now in use | 

in Nottingham the same mesh which used to require sixty motions | 

could now be made with six. 

| 

| 
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Srr Cusack Roney, a very competent authority, has collected 
the following account of the increase of London letters passing 
through the General Post Office :—In 1835 the local letters rose to 
about 11,200,000. In 1839, the year before the introduction of the 
penny posts age, they were 12,480,000. In 1840 they bounded suddenly 
to 20,372, 000, and in 1844 they reached 27,000,000. In nine years 
afterwards (1853), they were 43,000,000. In 1855 London was 
divided for postal purposes into ten districts, by which very much 
more rapid delivery was obtained for local letters. The con- 
sequence was that in 1858 the third complete year after the 
alteration, local letters had risen to 58,404,000, and in 1862 to 

71,961,000. In 1865 they were about 90,000,000, of which upwards 

of 16,000,000 were delivered in the districts in which they were 

posted. In (1866) the average daily delivery of letters in 

London was about 560,000, of which about half were local 

and half from the provinces and abroad. The daily numbers of 

newspapers and book packets delivered was about 55,000. Sir 

Cusack asserts that, if London correspondence continues to in- 
crease as it has in recent years, it Soul in be necessary to have | 
half-hourly collections and deliveries during certain parts of the 
day. He also alleges that London local ‘letters are the most 
profitable that the Post-office handles, and that a very consider- 
able portion of the total net revenue of the department is de- 
rived from them, 
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terminated by the period fixed for the opening « ici 
WootwicH dockyard was closed on Friday, ng ope 
about three-hundred year ry care | he taken by 
Government to render the change wl t} have made for the 
national benefit productive of lit local injury as possible. 
THE introduction of the Chinchona plant into I eling, &c., | 
added much to the wealth of the hill regions } 
the plants have succeeded so well at D ling t they are yield- 
ing seed for other parts of the hills of the north-west. 
| l ini 2, Old Broad-stre which 
t] forty years in workin l 
i } been ret ntly t 
J s Cor nies Act as1 
Mr. JAMES YouncG, whose name is known chiefly as proprietor of 
certain par I i in Scot has presented 10,000 5 
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and orders are posted in all } 3 of the building cautioning th 
| employe 1 not to carry either pipes or es 

AN of rine sweet water springs are known to exist 
a ¢ the co of Istria and Dalmatia. As the littoral d i of 
these } suffer from want« suf I poly of water, 

by m » to ich that 
Aust " try e has lished a 
is « i ne f water 
A ian coasts 
n schol l of « ion 
t roy of E to be present at t 
d They are to proceed to Paris, and 
from thence they will travel to Egypt with other ¢ ts at the 
expense of the Viceroy. is said that the « vated Professors 
Mommsen, Dove, } 1 Richter have received tations 
Dr. Petermann, of 1s also 1 invited 

rue Kil liggings arestill maintainin gle for exist- 
ence, but i ly of a ling gy descrij there being f y 
80 fift t work. They have, h« ver, been prett ( 
ful of late on the new piece of gr ted to th é burn 
be-ide the Kildonan tent vill 3 ing worked « i 
there is little hope that the t new cl l 
out to them at the pl wh r n 
exhaust 

THE latest advi 1 regard tothe} l 
are to the effect Bitter Lakes rout 
3°20 metres wanting to bring them 1 ‘ 

in. Hence, a anted on the res 
to | ] p to l, it ye L’s0 
metres in tw ne days, being t t 
metres aday. It therefore now set zl he 
lakes may be filled before the 17th of Novem n, 
howev of the rest of tl rks in time it 
on that day is still cor d in some 

Ir is stated in one of the French papers that the Hindoos in tl 
environs of Bombay have been much startled by tl ppear ‘ 
of their God Vishnu, w s several times been I night 

i past hem on a celestial wheel 1 flash « hre Di 

approaches them they prostate ther elves in the dust. 

t all the tina is not really Vishnu; it is only a certain Mr, 

on , who, ambitious to be the t velocipede rider under an 

Asiatic sun, has provided hin ith one of the vehicles, but 

findit t ti eat rendered 11 im I I rt 1a 

luxury ! e, is comp ! t 
nig t, by t 1 « lant ! 

A SERI cident has occurt t \ Ww belonging 
to Mess John Brown and Co mited Sheffield 5 I 1 
were engaged in casting an immense ingot, when the ve l, which 
contained about seven tons of molten metal, \ overturned, in 
consequence of the chain which balances it giv rhe whol 
of the red hot s 1 was cast upon the floor Thr worku 
were very severely bur The metal spread all over the tloor of 
the workshop, which is situated in the Be r C department of 
the manufactory, adi several other workmen, who were some 
distance from the moulding apparatus, had very row escapes. 

WE have to record the premature death of Mr. Charles Mason, 
oiennh manent to the London and North-Western, one of the 
best known and most generally respected railway officials in the 
kingdom. He bec e connected with t lway busir it an 

ai thon 5 Jarah) in 4] fo do. 


ywhn consiacra 
Eastern, he was lected f the then 


ral manager of the Birker 
und North- Western s 








to Euston-square. There his frank and 
made him one of t most po} of 
nw a tated oe the 21st, at Stok zis, 
ed by avery large concourse of railway 


officers from l parts of Great Britain. 











THE discovery of two new v dh 1mond-fields—t f the Cape and 
of Victoria—has come in good time to meet thedemand. The East 
Indian supply has long since declined, and the mark of 
late years been d pendent on Br: é ‘ fashion 
for diamonds has declined in Russia, , Spain, and Port l 

I 


l ‘ 
arise was created by the fashion in Paris under the Em- 
Diamonds used to be, in disturbed 
t e for hoard- 





thou , 
pire and in the 1 a States. 
countries, for the middle and higher classes 

ing in po litical rire les, which gold and silver furnished to the 
lower classes. The improved political condition of many countries 
has diminished both modes of hoarding. For small diamonds or 
diamond dust for trade purposes the want has int reased, and the 
price sometimes reaches £600 per ounce. 

A 13in. sea-service mortar _of five tons w« 
to be converted upon Major Pa r's pl 
of about 6} tons weight, to fire the 9in. creas fled shell, which 
contains a ‘bursting chi urge of 18 Ib. of powder "The bore of the 
mortar will be ¢ longated to about 4ft. Gin. ; and a range of about 
7000 yards is expected to be obtained from a charge of 20]b, of 
powder. Some further experiments are being carried on with two 
10in. shell guns, which are being converted respectively into an Sin. 
and a 7in. rifled gun, in order to determine the most suitable 
calibre for the conversion of cast iron 10in. Pg guns. The 
whole of the 212 Sin. guns converted into 6°3in. rifled gurs 
by Sir Wm. Armstrong and Co. have a, "pansed into the 
service, and 200 more are in course of conversion in the 
royal gun factories. It is probable that a considerable number of 
guns will be converted next wed for land defences, the whole of 
the above 437 guns being for the navy. 
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WOOD PAPER-MAKING MACHINERY, CONE MILLS, 
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Atmost from the very earliest epochs of the manufacture of 
paper the ingenuity of man has been taxed to discover a cheap 
and ready substitute for the comparatively costly rags. We 
have heard of a book preserved in the library of the British 
Museum, privted in low Dutch, on as many as sixty specimens 
of paper, each made of a different material, the whole being the 
result of one man’s experiments alone, as far back a8 1772. In 
fact, nearly every species of vegetable substance has at one time 
or another been submitted to experiment, all, we believe, except 
straw, failing, commercially, tooust their rival, rags, from the field. 
Straw, moreover, is not altogether a satisfactory material to work 
upon, ‘for the large quantity of silica which it contains must all 
be destroyed before the “stuff” can be prepared for the machine. 
By the introduction of esparto, Routledge, after almost sup-r- 
human efforts, established the fact that a cheap paper could b: 
made commercially from a vegetable fibre which had up to that 
time been but lightly estimated. 

It was not surprising, then, when plants aftorded so much | 
scope for the investigations of enterprising papermakers, that 
those who had not succeeded so well with oiher substances | 
should turn their attention to wood. But here also there were 
many experiments to be made and many difficulties to he over- 
come. At last two methods were, we believe, started com- 
mercially. One of these processes consisted in first boiling the 
wood in caustic soda lye to remove the resinous matter, and then 
washing to remove the alkali. The wood was then treated with 
chlorine gas or one of its compounds, and washed to free it from 
the hydrochloric acid thus formed. Finally, it was treated with 
a small quantity of caustic soda to convert it to a pulp, which 
had only to be washed, bleached, and beaten for an hour or so, 
and made into paper. By the second, which was the invention 
of Voélters, the wood was kept in close contact with a grindstone 
by means of a lever, a small stream of water being allowed to 
flow upon the stone as it turned, in order to free it of the pulp. 
This pulp, which, we believe, is still manufactured on the Con- 
tinent, was chiefly sold for mixing with other “stuffs.” The 
disadvantages attendant upon both of the above courses of 
maunfacture are obvious: the first is a costly method both in 
materials and time, which also means money; while the latter, 
though much more simple, is proportionately inefficient. Finally, 
it seems to have remained for the Gloucestershire Paper Com- 
pany to put the capabilities of wood as a paper “ stuff” upon a 
more satisfactory basis. 

A few weeks ago we had the pleasure of visiting the Cone 
Mills, near Lydney, in Gloucestershire, the works belonging to 
the few gentlemen who constitute the above company. We now 
propose to give our readers the benefit of our experiences there, 
and in doing so we think we cannot do better than follow the 
process from the commencement—in fact, watch the material in 
its +ransition from huge blocks of timber to fine sheets of excel- 
lent paper. 

The wood of which the largest quantity is used is pine, in the 
form of rectangular slabs, the crop ends of deals usually sold for 
making firewood. The makers, however, do not restrict them- 
selves to this form of material, for almost anything that is wood 
can be successfully used—indeed, we hear that the proprietors 
of a large bobbin mill in Derbyshire are about to take up the 
process, with the view to utilise the waste from their works. 
Sawdust, however, forms an exception, for wood in this form 
seems to be extremely refractory, and instead of constituting an 
easily-managed material, as might have been expected, it is really 
troublesome, and to be avoided. 

When the process was first started it was the practice to pile 
the slabs of wood to be operated upon in a large cast iron box or 
frame, leaving their ends exposed at one side. A powerful 
cutter, worked by steam power, then acted on these exposed 
ends, and sliced or planed the wood as it was gradually fed up to 
it. This machine was soon found unsuitable; the time it 
required for its work was great, and, moreover, the size and shape 
of the wood had, to a great extent, to be considered. However, 
help was at hand, almost on the premises, and Mr. Leigh, of the 
Severn Ironworks, the engineer to the company, was not long in 
devising a machine, which he has since patented. The new 
machine, which we illustrate on page 214, is a great improvement 
on its predecessor; it bore the same proportion to it, indeed, as 
the modern chaff-entter does to the old-fashioned scythe-bladed 
contrivance it superseded. The present wood-cutter, as will be 
seen from the illustrations, consists of a heavy cast iron disc, 
weighing four tons, and driven directly by a powerful hori- 
zontal engine, A knife is secured to the disc, which, as it 
revolves at great speed—250 revolutions per minute—slices 
or planes off sections half an inch thick from the ends of the 
huge timber balks in the inclined hopper. Suitable rollers feed 
the wood up to the face of the huge rotating plane, and a pair of 
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horizontal crushing rollers receive the slices as they drop from the | 
knife, and further open the fibres. To avoid accidents which | 
might arise from any sudden check communicated to the 
machinery through wood jamming or otherwise, many of the 
driving axles are made conical, so that they slip when a more 
than ordinary friction is opposed to them. The journals of the 
feeding rollers are also furnished with springs, to allow for 
different sizes of wood being fed to the knife without requiring 
alteration in their adjustment. As the slices come from the | 
knife they are found to be slightly curved, and the grain is so 
opened thereby that the alkaline solution would have no difficulty | 
in penetrating even were there no additional help in the shape of | 
the horizontal crushing rollers. The horizontal rolls are to 
break up the slices to enable a larger quantity of wood being | 
put in the cages. 

The chips or slices, as they come from the crushing rollers, are 
filled into wire cages and rolled into the boiler in the manner 
shown in the illustration above. This boiler is admirably | 
constructed of nine-sixteenths of an inch Lowmoor iron, | 
and is 32ft. long by 3°9ft. diameter. It is not heated by 
direct contact with the fire, but by high-pressure pipes, in | 
which water circulates from the furnace through the boiler | 
and back. As soon as the required number of cages is inserted | 
the door of the boiler is secured in its place by nuts and bolts, | 
and the joint made watertight by means of a ring of lead. 
solution of caustic soda is then pumped in, and the whole kept | 
at a temperature of about 220 deg. Fah. for five or six hours. 

As soon as the wood has been sufficiently boiled it is with- | 
drawn from the boiler in the form of fibre of unusual length and | 
brightness, and of a pale drab blue. From this point the process 
revolves itself into that usually employed in paper mills. It is 
placed in the potching engines, where it is washed, and, if neces- 
sary, bleached, and then passed on to the beaters. Here some 
shght difference in manipulation is to be observed from that 
employed in the case of rags. Where the wood fibre is to be 
treated the beaters should only be allowed to rub the fibre, and 
not to act upon it so energetically as is usual with the other 
material. The pulp from the beaters is passed on to the machine 
in the usual way. 

The caustic lye that has already done duty in boiling a charge 
of wood fibre may be further utilised, without addition of fresh 
caustic, in boiling a charge of straw or esparto. This course of 
practice is, however, not adopted at the Cone Mills, since wood 
is the only material there operated upon. There is a very 
efficient evaporating apparatus to regain the soda ash at a small 
cost. Before Mr. Leigh attained the perfection he has with this, 
he boiled straw and sometimes esparto; but cleaner and better 
paper can be made from all wood. The company, never- 
theless, fully recognise the value of the spent liquor, and 
not a little attention is devoted to the recovery of the soda. 
The liquor as it comes from the boiler is pumped up into large 
evaporating pans, heated by circulating pipes, and evaporated 
until it reaches the consistency of treacle. It is then trans- 
ferred to shallow iron pans heated over furnaces, and further 
reduced to a more solid mass. In these pans it very much 
resembles a bath of melted pitch, an appearance due to the 
immense amount of resinous and other organic matter it has 
extracted from the wood. The masses of dried residue are fed | 
into a furnace where they are converted to good soda ash; the | 
gases evolved—as nearly as can be calculated two cubic feet to | 
every pound of wood boiled—are passed to the furnaces under | 
the final evaporating pans. The soda ash has then only to be 
treated with lime to reduce it to a caustic state, and in this 
manner it is found that 80 per cent. of the original quantity put 
into the boiler is recovered. 

The paper so made from wood has much to recommend it It 
has a good surface, and is extremely strong—so tough, in fact, 
that large quantities are now made for emery and glass papers. 
1t is somewhat dearer in price than that made from straw or 
esparto, but it is claimed that the difference is fully compensated | 


| 





for by the increase in strength. We may add in conclusion that | of rails in France during the last ten years is officiall, 
the fibre boilers and evaporators are the subject of Houghton’s re oe —— 
patent, the rights of which, as far as England is concerned, : 263, 


have been acquired by the Gloucestershire Paper Company. | 
The wood-cutter, as we stated above, is the invention of Mr. 
Leigh; and it is to him that the credit of many improvements in | 
detail is to be adjudged. 








THE IRON AND STEEL INSTITUTE. 


On Wednesday, the first annual meeting of the Iron and Steel 
Institute was held at Middlesborough. On the previous evening | 


per ton ; 
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as arbitrator during a recent dispute in,the iron trade of the North 
of England. In accepting the gift Mr. Kettle delivered an able 
address on the advantages of boards of arbitration and concilia- 
tion. At half-past ten o'clock yesterday morning, under the presi- 
dency of his Grace the Duke of Devonshire, the members of the 
Institution assembled in the Odd Fellows’ Hall, Middlesborough. 
There was a large attendance of scientific gentlemen. 

Inopening the proceedings his Gracesaid: Having already, gentle- 
men, had the honour, on a former occasion, in my capacity as 
president of the Institute, to address the members with reference 


| to the position of the manufacture in iron and steel, and having 


explained at some length the purposes for which it has been 
established, I do not propose on the present occasion to open the 
proceedings with more than a very few preliminary observations. 
But I must be allowed to congratulate the members of the Institute 


| on the favourable circumstances under which we are assembled 
| this morning. The number of members who have already joined 


us is very considerable, and must be considered as a very satis- 
factory evidence of the interest taken by the iron trade in the 
establishing of this Institute, and of the confident hopes entertained 
by them that it will exercise a most beneficial influence in pro- 
moting the progress of the iron manufacture, and furthering aig 
interests of those engaged in it. Not only have we a g 
number of members—I believe that those who will probably 4 
elected this morning, will make the number little short of 300— 
looking from a pecuniary point, to meet the moderate expenses of 
| conducting its affairs, but, it is clear from the list of papers which 
have been ‘announced, we have abundance of work chalked out for 
us to occupy the time allowed for this meeting. Several of our 
members have undertaken to communicate the results of their 
inquiries and their experience, and in addition to the valuable 
information which these papers will contain, it is to be anticipated 
that they will give rise to discussions in which mem- 
bers from other parts of the country will take part. The 
questions at issue will be treated at different points of 
view, according as they may be taken up, considering the 
varying circumstances of different districts. These discussions no 
doubt will be of great interest, and very agreeable to the members 
of the Institute. I have a few words to say with reference to the 
selection of the place in which we are assembled. I am persuaded 
that it is the general opinion of us all who have no connection 
with this district that this place has been most appropriately 
chosen as the best district for our first meeting. It was here that 
the project first suggested itself, and it was by the ironmasters of 
the north of England so warmly and vigorously taken up, and at 
the same time so judiciously recommended, as to ensure the favour- 
able reception of the ironmasters of the rest of the count: In 
this district, therefore, which may be considered as the cradle and 
birthplace of the Institute, it is most appropriate that our first 
business meeting should be held. At the same time it must be 
borne in mind that it is an essential element in the constitution of 
this association that successive meetings should be held on future 
occasions in different parts of the country. The observance of this 
rule seems to be fundamentally necessary in order to produce the 
satisfactory degree of results which we anticipated frm the 
establishing of this institution. It is by meeting successively in 
different parts of the country the various iron-producing districts 
will have the best opportunity of establishing a friendly intercourse 
among themselves, and the general body of our members will have 
the most favourable opportunity of making themselves acquainted 
with the various processes and modifications of processes which 
may be carried on in different parts of the country. 

The secretary (Mr. John Jones) then read a list of gentlemen 
who were elected as members. 

Mr. Isaac Lowthron Bell, of Newcastle-on-Tyne, vice-president, 
then read an able paper “On the Development of Heat, and its 
Appropriation in Blast Furnaces of different dimensions.” 


| scientific questions which had been asked. 


A discussion ensued, after which Mr. Bell replied to various 
Mr. Smith, of Barrow-in-Furness, vice-president, read his paper 
“On Siemens’ Regenerative Furnace an its Application to . 
| heating Furnaces connected with Rolling-mills.” 
A lengthy discussion followed, after which the meeting separated. 
Visits were then made to the chief works in the district. 





RAILs In FraNcE.—(From our Correspondent). —The production 
estimated 
—1859, 101,426 tons ; 1860, 121,438 tons; 1861, OM nscale 
; 1862, 216, 175 > tons; 1863, 296, 948 tons ; 1864, ” 915,983 tons ; 
184,131 tons ; 1866, 159, 061 tons ; 1867, 154, 354 tons ; 

| 1868, 202,204 tons. In 1859 the average selling price was £10 8s. 
in 1868 it had sunk to £7 2s. per to 


Sicioene APH IN CHInA.—(From our cmupasiiill —The Euro- 
ean residents of Shanghai are awaiting with impatience the 
establishment of a telegraphic line which will unite them to 
| Europe vid India and the Red Sea, aithough they cheerfully 
| recognise the services rendered by the Russian lines which traverse 
Siberia and terminate at By these lines intelligence from 
England is received in about eighteen days, although its transmis- 


‘an address and a despatch-box were presented to Mr, Rupert | sion would be in some degree instantaneous if the Imperial Govern- 


Kettle, at Middlesborough, in recognition of his valuable services | ment consented to the erection of a telegraph on its territory. 
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effective horizontal propelling power exerted by the clip drum, 
which remains, whatever this inclina tion may be, always equal 
to the strain in the front rope produced by the engine. This 


vill be evident in considering that no further downward move- 
ment of the take » after, in starting, it has reached 
the immersions due to its weight and the additional downward 
pressure exerted by the rope on the leading pulley. The actual 
losses combined will thus not possibly amount to more than 3 
to 4 per cent. of the power applied to the clip drum—an enor- 
mous difference if compared with paddle or screw propellers 
working under the conditions of ordinary canal or river navigation. 

sesides the great saving in fuel and machinery, as compared 
with the ordinary propellers, which the system promises, we gain 
the possibility of introducing light portable engines of 3-horse 
power to 6-horse power for towing canal boats of from 80 tons to 
y at the highest speeds admissible on canals—say 
The system offers, therefore, a practical solu- 





boat place 








300 tons effect 








three to four miles. 




















tion of steam traction on the ordinary inland canals, a problem which 
for half a cen ury has defied t engines ring kill of our times. 
On rivers we gain the perfectly even effect of the power applied, 
whether working against or with the current. In Tact, the effect 
of the machinery will actually be better if working against 
t the loss caused by the downward pressure of the 
“y will be proportionately less the greater the power 
he tug. 
\L Questions REFERRING TO Rope NavIGATion. 
A r ¢ p! tical difficulties, apparent or real, involved 
in 1, could only be settled definitely by actual expe- 
ri “e intend to 1 int « t some of the most obvious ones 
1@ Li in « ition had to be dealt with. 
ks and Ferr -We h already described how the 
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| markable steering 


| mits the one on the top to slide down over the lower one if the 





latter is lifted up by an approaching tug. 





8. Steering —One of the most vital ‘questions was how the 
cable tug would steer in sharp bends of the river, and consi- 
derable apprehension is generally felt in this respect. But the 
practical solution of the problem leaves actually nothing to be 
desired, the tugs steering considerably better than if towed by 
horses, whether they are going in straight lines or in the most 
crooked parts of narrow canals. The process going on in round- 
ing a sharp bend is simply this :—A considerable distance before 
reaching the actual curve of the river the engine appears sud- 
denly to make a few rapid revolutions as if running empty ; at 
this moment the -— ahead of the tug is drawn towards the 
inside shore of the bend, and the slack thus gained falls behind 
the vessel into the bed of the river at a point m (see sketch b). In 
further approaching the bend and rounding it, the helmsman of 
course tries to keep in the middle of the channel, exerting by 
the steering power of the tug a pre te on the rope perpendi- 
cular to its direction. This perpendicular pressure produces a 
very considerable strain on the cable, somiar sting on the rope 
in front and behind the tug Thus the steering gh 
much smaller than the original strain or pull which displaced the 
rope, is able to draw the slack deposited at m (see ske tch c 
again, and the tug swings round the bend, depositing the rope 
exactly in the line indicated by its movement. This is so much 
the case that after a year’s service on the Meuse the cable does 
not lie at the inside of the bends, but everywhere at the out- 
side ; showing, therefore, also that it must have stretched itself 
considerably during this period. The chief cause of the re- 
ower of cable tugs is closely connected with 
surface of the wire rope. The 
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wire rope and a grappling anchor, is fixed 
on 1e one end of the jerry chain. The towing 
rope isu lrawn close to the shore by means of the grap- 
pling hook, so that it does not interfere with the worki ing oi the 
Terry The er atu ‘oaches the vases the rope 
from the tug ‘ly over the 
ferry chai » cable is of the hook 
and windlass, drawn close up to the shore, allowing again a free 


for the fe 



































passage vat. 

2. Crossings, St Double Ropes.—As a general rule, the 
crossing of tugs on t ame line can be done in the way above 
describe one tug throwing the rope out of its pulleys, allow- 
ing the other one to pass, and picking it up again. If the tugs are 

ressly constructed for the purpose this operation has no 

it inconvenience, but will always involve the loss of some 

It is, there , preferable in most cases to adopt a system 
management which does not involve the crossing of engines 

as a regular thing. Where the traffic is of a very steady and 
regular character it will be practicable to place singk pugs be- 
tween certain stations of the river. Every tug then merely works 
backwards and forwards between its end station, receiving the 
trains from its neighbour on one side, and delivering them to the 
neighbouring tug at the other end, which at the same time 


If the traffic be 


brings a train moving in the opposite direction. 



































more irregular and intermitt nt, so that the tugs would be unable 
to keep time, the same yst > be worked, but without 
fixed stations. ry tug to tow its train in one 
direction till it meets a ti ¢ in the other one. The 
two tugs then exchange the 1es of the two trains and 
return on the aah op Renn th iin meet boats going in the 
opposite direction. On ny rivers, pecially where currents 
are very rapid, and the re wn traffic not considerable, it may be a 
very profitable plan to provide as is done on the Meuse 
every tug with an auxiliar , so that after ¢ ing with its 
train up the whole line ve tl i * returning with 
the screw and the cur end. Still this way of 
management can be vl d ex eptional ca ses only, 
On canals with a not ively movement the throwing out of 
the rope from one engine can be arranged in a manner which 
gives little d y l } | t plan always, whereve 
the tratlic do rm 1e additional outlay, is the 
placing of two ropes, o th and one for the up boat. 
The ropes, being alw: y uM or le stretched, are in no danger | 
of ent ling them-elve i whenever they happen to overlay | 
each other the comparati mooth surface of the cable per- ! 
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great length of rope thus lifted up ahead of the tug, and the 
small amount of adhesion to the river bottom of the slack back 
rope gives the ship its full liberty to follow the helm between 
certain reasonable limits. Of course, powerful rudders are in- 
dispensable, and especially the rudder at the bow of the ship is 
of great service. There may be trains attached to the tug 
which are too great for its steering power. In this case the diffi- 
culty will be overcome by attaching the tug firmly to the side of 
the first boat in tow, thus steadying and steering the small vessel 
by the rudder of the large one. 

4. Displacement and Tightness of 
shown above, in every bend during every passage of the 
tug a portion of the rope is drawn out of its normal 
tion and then laid back again by the steering power of the 
long as this is possible the rope will preserve its 
average tightness, although it may appear, just at the moment 
when the displacement takes place, considerably more slack. No 
inconvenience has been experienced from this item, as soon as it 
was perfectly understood that the rope, as long as it is running 
through the machinery and over pulleys, has to be carefully 
guarded against escaping or getting entangled. It was also 
feared that a sudden appearance of slack rope falling behind the 
machinery into the river would be the cause of kinks in the rope. 
sut even this has happened only once or twice, the accident being 
entirely due to the carelessness of the man handling the tug, who 
steered it suddenly towards the middle of a sharp bend, 
producing thus quite an unusual amount of slack rope. 

Wear and Tear of the Cable—The experience of 
a year scarcely sufficient to provide the necessary 
facts with regard to this important question. 





the Rope.—As we have 











as 


5. 
is 
Still, in 
comparing the wear of wire ropes and the manner of their being 
used in other branches of engineering with the wire rope, 
towing, and at the same time considering the fact that the cable 
on the Meuse does scarcely show any signs whatever of being 
used we may come to an approximate conclusion. here are two 
principal causes which destroy the wire-rope. One is the 
chemical effect of oxidations, the other the mechanical actions of 
friction and bending of the wires. As this rope is usually deep 
under water, and only fora moment, when passing over the 
machinery, exposed to the air, it is almost entire ly protected from 
rusting. Whilst its two extreme ends, being fixed on shore, are 
covered with oxide after a year’s exposure if not galvanised, the 


for 















rope actually in the river is almost as free from any signs of 
rusting after a ye w’s use as on the day of its being placed. 
Only in shallow parts of the river, where it lies in lively 
curfents, it shows some traces of commencing oxidation, no 





doubt produced by the air, which by the moving and 





whirling water is drawn down to the bottom. Still it 
seems evident that the ropes if destroyed will be destroyed 
by friction and mechanical use long before they can be seriously 
damaged by chemical action. Now, with regard to friction, the 
rope rests usually quiet on the bed of the river, and is only 
slightly displaced “a moved during the passage of a tug. There 
is a certain amount of friction going on by moving stones and 
sand, where currents are particularly lively, but this will be in 








most cases only local and very slight ; it certainly can 
scarcely be compared with the friction, which destroys the 


moving ropes for instance in steam- ploughing. With regard to the 
friction and bending of the rope over the pulleys of the 
machinery, a tug will affect it for each trip only once, the few 
pulleys being at “the same time of the most suitable diameter for 














the prese vation of the W A 3in. steel wire rope, as used in 
steam-ploughing, cultivates 3000 act of land before it is 
destroyed, and in doing so is for twenty m constantly grind- 
ing over the soil or running over rope porter pulleys, and is 


wound about 30,000 to 40,000times: overac lipdr um. On theinclined 
plane of Hoohdahl (Germany) an iron rope, 2§ kil s long, 
moves eleven trains per day, and running over a number of sm ill 
guide pulleys, and exposed to the years. 
‘The iron wire-ropes of the railway ferry at Duisburg, on the Rhine, 
where trains are constantly passing,and where the ropes work under 
a number of the most serious disadvantages, last three years 
wire ropes will, on the average, d 120,000 bends, if lifting 
perpendicularly in a shaft, bein not exposed to the 
friction of guide pull eys. Consid experiments, and 
calculating aiter them “the prob of a cable in ariver, 
we find a1 7 that the wear of 
the rope is absolutely of no consequence t cti ability of the 
system, and that we may safely cou 
any ordinary circumst peci 
supported by the appearance o! 
canals where it is in use. 

Breaks, Splices, and Shackle 
have occurred yet on the lines in oper: 
that for years to come an accident of this de 
not 
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the pre 1 f the clip drum are worked by weights instead 

of tix spl it would be ectly practicable to 

conn¢ alf or _ ter mile lengths of the rope by st hackles. 

This would give » possibility of qe kly exchanging a piece of 

damaged wire, and would especially also permit the crossing of 

tugs on the same rope at certain fixed places with great facility. 
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which i system 
W “the same 

the employment of ch There are two systems of 

chain navigation at present ly in operation. In the one 
employe: 1 on the Seine, and lately on a small section of the Elbe, 
the chain running over the de: the vund round two 
drums four or five times, th ing the necessary adhesion. In 
the other the two drums xed by a pulley, with teeth 





which take hold of the single ; of the chain in the 
Weston’s differential pulleys. $ 
be used for light work, as the 


wear of th 
pulleys and the stretching 


manner of 
The latter one can, of course, only 
e projecting teeth of the 
g of the chain even then very 
considerable, and could not possibly stand any long and hard work. 
The reasons why the first scheme,which has now been nearly fifteen 
years before the public, has not found a more general a pplication, 
will become evident in pointing out the val differences 

















between wire ropes and chains as used 
The first cost of the chain or rope forms a considerable item 
in establishing a new line. the system of double drums, 





we find the price of good cl and no others can safely be 











sed for the purpose—to be about two or three times the price 
of a wire rope of corresponding stren; Besides this direct 
difference, we have toconsiderthat a wire rope, offering by its homo- 
genous construction a greater safety, may be used for a tension 


king lmissible with a 
erence e of the flexible 
the cable. With impression pulleys 
ed, whi ich makes the wire rope four 
corre chains. We give a few 
sts. » charcoal wire ropes employed 
lowing list for king strain, diameter, 
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: Weight Cost per ton. Cost per mile. 
tons £ ~~ 
7 174 213 
il a 80 
8 21° 180 
55 7-16 6} 26 7 


About the relative duration nothing absolutely positive can be 
said for the present. The actual frictional wear on the chains, if 
sufficiently strong, is very sli in the system with double 
drums. What destroys the chains are the innumerable small 
but powerful shocks of link against link, which the stretching by 
the engine produces, and the rattling over the pulleys on the tug 
boat, which at any accelerated speed produces a deafening noise. 
Thus, if the chain is not of dimensions very much greater than 
its actual working strain would require, accidental breaks are 
exceedingly frequent, and of course very dangerous. This was 
the case on the Seine, whilst on the Elbe, where chains of the 
very best quality and of excessive strength are used, only one 
break occurred in the course of last year. But the excessive 
strength of the chain almost demanded by the system, influences 
of course again the first cost, and by-the great weight of the 
flexible rails the useful effect of the machinery. The employ- 
ment of impression pulleys on the other side produces a remark- 
ably quick wear of the echain. As these pulleys have to be provided 
with steel teeth to make om stand, tl lightest alteration 
through stretching in the length af the chain produces a consider- 
able amount of the most dangs on, and finally the chains 
frequently jump out of the impressions altogether—a fact which 
is illustrated at pre ae on the ( ‘anal de Villebrook, where the 
system is in active and in other respects successful operation. 

The greater security of a rope of the same breaking strain we 
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which, without giving much notice, suddenly gives way. On 
therefore undoubtedly justified ing a wire rope under circum- 
stances where a chain of the same breaking strain would 
almost inadmissible. The vibrations and shocl < ( by 
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calculation of the expense of a line, and ] t 
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the one from Li 
following 






wire-rope of lin. diameter, w 
£93 a mile, inclusive of laying, must be employed. This will give 
a total expense for rope of £4650. Now if a towing co 
start their o] iol | 
ought to have at k 
say of twenty-horse power, of which each costs complete £1600. 
The total ex; nse tor i i 
for the estabi 
and the sma 
£3000, the w l 
Now in working five out of the seven tugs between stations of t 
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miles distance,and supposing that the mileage of a tugis forty 
per day, each tug will make the tri i i 
per day back and forwa ld th I t 
per day and two arriyals of trains at each end of the line. Th 














Wwe may put down at 800 tons, t 
1000 to 1200 ton 
river is large enough for the servic 
would be movi p, and 1600 ton t ; 
i em gerdes ve t of 3200 tons over fif iles, or of 
160,000 ing 
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one mile, which 1 
tugs employed 

Now on the » Men the working ex 
tugs have proved to be £22 per n 
> hi s and more expensiv 


g captain per month, £5; one engine 





addition f i 
following item 
driver « 
ton, £14; 

expenses of 
for fully twe 
only 250 we 
administration and office exper 

simplest kind, will be covered by 
the origi ital of £18,850at 6 per cent. will amount to £1131. 
For the sink fund we requit 
the machinery, inclusive o repairs, “3 he sl 
the boats, 10 per cent. | Now as the « of the machinery is a 
near as possible equal to the cost of the boat, we shall co i 
whole item by taking 15 per c 
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te, &c., £1 1 
ve tugs which are in actual constant 
ich is rather ex l 


s.; total, £30. Taking w tl 





















£1680. Each passes its length of rope four 
or, in the year of 250 working days, 1000 times only. 





be, under these circumstances, perfectly safe in assur 
cable to last ten years, and require therefore 10 per cent. for tl 
sinking fund of the value of the rope, viz., £465. Taking, finally, 
6 per cent. for buildings, furniture, &c., wv ‘equire another 
£150 ; and the total sum needed for interest and sinking fund is 
£3426. Thus the total yearly expenditure of the 
pany amounts to: Working expenses, £1800 ; ‘administration, 
£500; interest £3426 ; total, 726. 
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and sinking fund, 

At this expense forty millions of tons have been moved over one 
mile, which shows the expense of the traction of one ton over one 
mile to be in this case 0°034d., or one-thirtieth of a penny. 

All the items here stated are based on the practical experience of 
the service on the Meuse, where the charge made for towing, 
inclusive, of course, of the profits the company intend to realise, is 
during the ordinary season, for boats of 100 tons and above :— 
Empty boat per ton register and mile, 0°056d. upstream ; 
0°04d., downstream ; freight per ton and mile, 0°04d. upstream ; 
0°032d. downstream ; total for loaded boats, 0°096d. upstream ; 
0°072d. downstream. 

As a comparison, we may mention the actual cost of traction 
by other x gy which is at present by hand towing two 
French canals, 012d. per mile and ton; by horse towing on 
seven French canals (average), 0°27d.; by horse towing on four 
English can: uls, O°35d. ; by horse towing on French rivers, 0°8d. 
by steam towing with ‘ordinary propeller tugs on English ¢ nals, 








(England) 0°20d. ; by steam towing on rivers in England, 0°8d. ; in 
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ON THE MANUFACTURE OF 
MEANS OF PERPETUALLY 
MANGANITE OF CALCIUM.* 

By Mr. WALTER WELDON. 
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of apparatus, and in this and othe: ways is so costly that its use 
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i of it that could thereby be converted i i in othe 
words ‘ could « in only sesquioxide by this me : 
t i soon fe l when using lime to decompose the 
‘ considerably more than half the protoxide 
yp frequently converted into MnO*. It was 
u ntually that more than half the protoxide was thi a r- 
oxi nly when more | was used than Doren A ye quantity 
to decompose the « hk ride of manganese, and when what 
was treated with air was thus a mixture of nese and lime ; 





id it was also found that in all such cases there was a definite 
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ytoxide in excess of half 
very that whereas 
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roportion of it which can 
ition of a 
sated will enal 
t is to this fact, t 
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| tical success of the new method of manufacturing chlorine is 
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res the presence of ¢ with whi h the MnO- can combine 

as itforms. Whe mage Ae ile of nganese, not having any other 
1 ted wit treated with air in the wet 

Pp it sto act as the required base ; 

son y, in ase, not more than half the 

he ne peroxidised, the other half being re- 

ne, as MnO, with the half which becomes con- 

O». When, however, the protoxide of manganese, 


wet way, om lime associated with 
art of it, according to the propor- 
th CaO instead of with Mn‘ , 

to undergo } roxidation that part of the MnO 
l the presence of the CaO, this MnO? must have 
combined with, and which would thus have got locked up in a 
tate in which it would have me en incapable of being peroxidised, 
at least in the wet way and by air alone. Hence, the presence of 
to take the ce of that half of the protoxide which, 
if no lime wer present, would have to go into combination as base 
and also to supply enough base for that half itself to combine with 
after undergoing pe roxidation, will enable the whole of the MnO 
operated upon to be raised to the state of MnOe. The minimum 
quantity - lime which is enough for this purpose is an equivalent 
for each equivalent of MnO operated upon, or the quantit 
necessary to supply an equivalent of lime to all the MnO? which 
can be produced by the peroxidation of all the MnO. 
By treating with air, then, a mixture of protoxide of manganese 
and lime suspended either in water or in solution of chloride of 
calcium, there is formed a compound containing MnO? and CaO 
in the proportion of an equivalent of one to an equivalent of the 
other. This compound may be regarded as sesquioxide of man- 
ganese, or Mn:O*, the MnO in which is replaced by CaO. I call 
it manganite of calcium, and I believe it to be a new compound. 
Gergeu, in 1862, described a compound which he called manganite 
of calcium ; but his compound contained five equivalents of MnO2 
per equivalent of CaO, and the CaO in it was so feebly combined 
that it readily decomposed chloride of manganese. My compound 
contains only one equivalent of MnO? per equivalent of CaO, and 
has no action upon salts of manganese. | 
This compound has now been produced and reproduced to the | 
extent of some hundreds of tons. The process if producing it | 
and applying it to the manufacture of chlorine is conducted as 
follows :—The residual liquor which remains after a charge of | 
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manganite has reacted upon hydrochloric asid in any suits ble still 
is run from the still into a well or othe r recepte acle in which it is 











0°27d. ; by steam towing with small engines fixed in canal box uts 
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hydrochloric acid, and sometimes 
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clear and of a beautiful rose colour, is run off into 1, 
where there is added to it the quantity of lime n ry to 
decompose the chloride of manganese in it and nearly é va 
lent more. A blast of air is then injected into t I lting 
mixture, and what was at first a pertec t ll the 
mang in which was in the state of } soon | Vv 
black mud, nearly all manganese in which is in t ol 
MnO This is tl lowed to settle for about t 
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Seeing that manganite of calcium, or ¢ »» is 
same value pre ly, in respect of the quanti 
it can liber 1a given quantity of acid, as se 
unganite of manganese, or MnMn©”, it 
pli 1 why it is preferable to — and reprod 
rather than the latter. The reasons for this are tw I 
firstly, the obvious reason that, when all th 
verted into MnOs, twice as much work is d +p 
material operated upon, as when only half the mang 
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fhe length of time which, when prot ! 
itself is treated with air in the wet way, 
plete conversion into sesquioxide is very remark 

iat hydrated potoxide of manganese is somew 
alike in water and in neutral solution of chk 
would seem to have something to do with it. It i c 


that the peroxidation of protoxide of manganese by t 
with air in the wet way is greatly retarded by the pr 
medium in which the protoxide is suspended of ar 
pound of manganese in the state of s uti n, Thus, | 
of either chloride or any other protosalt of mang 

tion will go on only extremely i 
toxide itself, which will be present until t very ¢ 
operation when protoxide alone is treated with air in 
has the same retarding influence. On the other 
treating with air a mixture of protoxide of mar 
suspended in solution of chloride of calcium, the 








slowly ; and sol 








solutions containing peroxide of manganese, in the | 
of which peroxidation goes on with extreme rapidity 
solutions are more or less deeply coloured, soli 


protoxide being without .r" 1 exhibit a samp 
coloured solutions, called by the workmen ‘‘the port \ 

tion.” The nature of these coloured solutions ha t i 
fully investigated, but I believe them to consist of manganit 
of calcium dissolved in solution of oxychloride of 





calc luli. 





I may be permitted to mention, in conclt sion, that i 
is every prospect, from the rapidity with which the new process 
of manufacturing chlorine has been and is being adopted both in 
this country and on the Continent, that within a period to b 
measured only by months nearly all the chlorine made in the 
world will be ede by it, there is every likelihood that in nearly 
all cases a portion of the hydrochloric acid saved by it will be 
applied to the recovery of sulphur from alkali waste. The chi 
reason why the recovery of sulphur from alkali w: has be 0 
little practised hitherto is that the manufacturers = ive considered 
it cae profitable to use all their acid for the manufacture of 
bleaching-powder than to use any part of it for the recovery of 
sulphur ; but the process which I have had the honour to describe 
will enable them to make even more bleaching-powder than they 
have made hitherto, and yet have enough acid left to permit of 
their applying to all their alkali waste the only process for th: 
recovery of sulphur therefrom which as yet has been found practi- 
cally successful, and I am able to state that this application of a 
portion of the acid saved by my process will be extensively 
adopted, 








Tue Prussian iron trade displays a considerable amount of 
activity. The works have, indeed, more orders thau they can well 
execute, and most of them are increasing their means of produc- 
tion. 
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* “ Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER’S NOTICE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
— themselves possess conclusive and satisfactory 
evidence. 











TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«*» All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

bac (Cape of Good Hope).—Subscriptions are now paid to June 30th, 


wu. 

Tuos. CARTLEDGE.— Your drawings, description, and a letter lie with our 
publisher for you. 

Lous G. (Nivelles).—We have sent your address to the maker of the machine, 
with a request that he will communicate with you. 

T .H —The injectors would not work. With steam the injector only works 
when there is plenty of cold water to cause condensation, for reasons which 
are perfectly understood by all engineers. 

T. W.—1. The sphere, if of good sound metal, will stand a water pressure of 

about two tons per square inch. 2. In halves it will stand as much, but the 
flange should be lhin. thick to make up for the metal lost at the bolt holes. 
. P.—The concussion would not be worse for each train, but the whole amount 
of concussion would be doubled, twice the amount of work would be done in 
breaking up carriages, but there would also be twice the number of carriages 
to break up. : 

T. H. H.—Mr. G. H. Bovill’s patent for the application of the exhaust to 
millstones, after having been prolonged for five years, expired in June of 
last year. It is possible you may have been misled into the contrary opinion 
Srom having seen the reports of further lawsuits; but these are only for 
back royalties. The inventor himself, after suffering for fifteen years from 
ill-health, died last year. The patent you reser to is numbered 12,636, 
A.D. 1849. You can get it by writing to the Commissioners of Patents, 

Southampton-buildings, Chancery-lane, and enclosing eight stamps. 


THE LATITUDE WITHOUT ANGULAR INSTRUMENTS. 
(To the Editor of The Engineer.) 

Sir,—In my letter on the above subject, which you were kind enough 
to publish last week, I find a misprint, which I think requires correction. 
I allude to the expression—made in reference to polaris—‘* One end of 
its culminations.” Of course this little word ‘‘end” destroys the sense 
of the phrase, and ought to be omitted. C. M. Pooxe. 

50, Richmond-road, Bayswater, W., 

September 21st, 1869. 


Tur Enoineer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in adcance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission broad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must be accompanied by stamps in payment. 
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SEWAGE CONTAMINATION AND THE LONDON WATER SUPPLY. 

WueEN we state that “Old Father Thames is equal to 
the occasion,” of course it is clearly to be understood that 
the river is to be allowed fair play. The report of the 
Royal Commission on Water Supply, though favourable to 
the Thames, is expressly conditional. In referring to the 
metropolis, the commissioners say that water taken from 
the present sources will be perfectly wholesome, and of 
suitable quality for the supply of London, “when efficient 
measures are adopted for excluding the sewage and other 
pollutions from the Thames and the Lea, and their tribu- 
taries, and for ensuring perfect filtration.” On the assump- 
tion that these conditions can be complied with, and will 
be actually fulfilled, the whole question of the “ whole- 
someness” of the present supply may be said to rest. In 
the first place it will be well to consider what are the 
“present sources” of the water supply in the case of the 
metropolis. There are eight public companies, five on the 
north side of the river and three on the south. The former 
are the New River Company, the East London, the Chelsea, 
the West Middlesex, and the Grand Junction. The southern 
companies arethe Lambeth, the Southwark and Vauxhall,and 
the Kent. The sourcegof supply are threefold—the Thames, 
the basin of the Lea, and certain chalk wells in Kent. 
This last-named source is commanded by the Kent Com- 

any, the basin of the Lea is used by the New River and 

ast London companies, and the Thames is the source 
employed by the five other companies. In 1867 the average 
daily supply taken from the Thames was over 49,000,000 
gallons, from the basin of the Lea nearly 44,000,000 gallons, 
and from the Kent wells nearly 6,500,000 gallons. The 
total supply was about 99,000,000 gallons per day. It will 
thus be seen that the Thames itself only furnishes about 
half the water supply of the metropolis. Approximately, 
we may say that 49 per cent. comes from the Thames, 44 
per cent. from the basin of the Lea, and 7 per cent. from 
the chalk wells of the Kent Company. 

The Thames companies are forbidden by law to take 
water from any part of the river below Teddington lock. 
The several intakes extend from Long Ditton, nearly op- 
posite Hampton Court Palace, to a spot a little above the 
town of Hampton. In discussing the character of the 
metropolitan water supply, we may say at once that we 
make no objection to the water of the Thames, providing 

sewage and other pollutions” are left out, and proper 
filtration is observed. We never expect to see the Thames 
a sparkling stream. The land drainage bears with it an 
amount of finely comminuted earth which will always 
render the stream somewhat cloudy. But the introduction 
of — is another matter, and we think it is one which 
the royal commissioners have passed over a little too lightly. 





They had before them two classes of scientific evidence, 
one asserting that sewage-tainted water was ever after- 
wards dangerous, and the other asserting with equal con- 
fidence that the action of oxygen soon destroyed all the 
dangerous elements which sewage had introduced into the 
water. The royal commissioners gave credence to the latter 
view, speaking of the former as not being “ sufficiently well 
established to constitute any conclusive argument for aban- 
doning an otherwise unobjectionablesource of watersupply.” 
This would seem to imply that if the new theory be correct, 
the Thames and the Lea must be “abandoned” as hope- 
lessly bad. Such a conclusion, however, does not neces- 
sarily follow. If the new theory be the true one, sewage 
must be kept out of the stream everywhere, and not merely 
within a certain distance of the intake. If the stream be 
thus guarded the objection is at an end. If it cannot be 
so guarded, then in a greater or less degree the objection 
holds good, but not otherwise. 

By an Act passed in 1866, regulating the conservancy of 
the Thames, the conservators are authorised and required 
to prevent the discharge of sewage and other offensive 
matter into the Thames after a given period. It was stated 
in evidence before the commission that the notices required 
by the Act had been served by the conservators on all the 
local authorities, from Oxford downwards, requiring them 
to discontinue discharging their sewage into the river. 
Most of these notices expire in May next. The Act is opera- 
tive for three miles up the tributaries of the Thames. It is on 
these provisions that the commissioners rely as securing 
the freedom of the Thames water from dangerous sewage 
contamination. They “take it for granted that the provi- 
sions of the Act will be duly enforced, and that if any 
difficulties should arise in so doing the subject will receive 
the attention of the Legislature.” But the commissioners 
evidently feel that “three miles” up the tributaries is not 
a safe limit, and we find them saying, “It is worthy of 
consideration whether these provisions should not be ex- 
tended higher up the tributary streams so as to exclude all 
possible sources of noxious pollution.” But if the towns, 
from Oxford downwards, are not to discharge into the 
Thames, what is to become of the sewage ! The most likely 
result is that it will be used upon the land. But from the 
land so treated there will be a certain amount of drainage, 
either of ettluent water direct from the sewage, or of rain- 
water passing over and through the land, and more or less 
mingling with the sewage. Then comes the question 
whether this effluent water or land drainage may be safely 
admitted into a stream which is to be taken as the source 
of a drinking supply. The conservancy board referred this 
critical question to Drs. Letheby, Frankand, and Odling. 
These gentlemen reported that “sewage water can be so 
purified as to be admissible into the river Thames.” But 
Dr. Frankland appended a postscript stating that in his 
opinion “ such fluid can only be safely admissible into the 
Thames on condition that the water is not afterwards used 
for domestic purposes.” Dr. Letheby forthwith joined issue 
with his colleague, and in answer to a letter from the con- 
servancy board, wrote saying, “I have to state that I cannot 
at all agree with Dr. Frankland that the water of the 
Thames, after receiving defecated sewage water, is unfit for 
domestic use.” Dr. Odling also dissented from the views 
of Dr. Frankland. Dr. Letheby’s opinion is expressed more 
at length in the following terms, which we quote in extenso, 
as representing authoritatively one side of an important 
controversy :—‘ After a large practical acquaintance with 
the subject as it is observed in the principal streams and 
rivers of England, I have arrived at a very decided con- 
clusion that sewage, when it is mixed with about twenty 
times its volume of running water, and has flowed a dis- 
tance of ten or twelve miles, is absolutely destroyed, the 
agents of destruction being infusorial animals, aquatic 
plants and fish, and chemical oxidation.” Dr. Odling founds 
his own opinion, which agrees with that of Dr. Letheby, 
on “many considerations, and especially from the fact that 
the undefecated sewage, &c., discharged into the Thames 
above the source of the present water supply is not recog- 
nisable in the water at present supplied.” 

Drs. Letheby and Odling are therefore satisfied with 
water in which sewage is not perceptible. Dr. Frankland, 
on the contrary, is dissatistied with water which, by the 
presence of nitrates and nitrites, betrays the fact of having 
at some period or other been contaminated by contact with 
sewage. “This water,” says Dr. Frankland in effect, “has 
contained sewage, therefore it is still unsafe.” “This 
water,” say Drs. Letheby and Odling, “may have been 
mingled with sewage, but there is no sewage in it at the 
present time, therefore it is at this moment a perfectly good 
and wholesome water.” Dr, Frankland’s objections do not 
rest on any assumption that the nitrates and nitrites are 
themselves hurtful. He is willing to allow that these com- 
pounds are harmless. But he argues that their presence 
indicates danger. We think it may be questioned whether 
Dr. Letheby has sufficiently weighed the force of his own 
words, when he classes “infusorial animals” among the 
“agents” engaged in the “ destruction” of sewage. The 
sewage being destroyed, are the “infusorial animals” 
destroyed also? Reasoning by induction, we have every 
reason to believe that animal organisms exist outside 
the range of microscopic vision. Dr. Letheby may see 
nothing, and yet something may exist—something which 
lives and possesses powers antagonistic to human life. There 
are animal organisms so minute, that to them the pores in 
a piece of chalk are like the tunnels in a hill-side to a rail- 

yay train. By their minuteness they defy filtration, and 
such is their tenacity of life that certain species will out- 
live the process of boiling. The futility of filtration is 
shown by actual experiment, performed by Dr. Frankland. 
One volume of the rice-water evacuations of a cholera 
patient was mixed with 500 volumes of distilled water. 

r. Letheby would apparently be satisfied with a twenty- 
fold admixture of ordinary water. It is true that Dr. 
Frankland did not send the mixture running for “ a distance 
of ten or twelve miles.” But he did something else. In the 
first place, he the mixture through filter paper. 
Before its filtration the liquid was opalescent, and so it 
remained afterwards. In this state 100,000 of 
the filtered liquid, when submitted to the action of potassic 








permanganate, required 0430 part of oxygen for the 
oxidation of the organic matter contained therein. The 
average amount of oxygen required to oxidise the organic 
matter contained in 100,000 parts of filtered Thames 
water, as supplied to the metropolis, is ‘0724 part. Thus 
according to the potassic permanganate test, the diluted 
rice-water was far purer as regards organic matter than 
the water ordinarily drunk by the inhabitants of the 
metropolis. “In fact,’ says Dr. Frankland, in his report 
of these experiments, “it may be safely asserted that the 
addition of cholera rice-water to the water of the Thames 
in the proportion of 1 to 1000, would not materially affect 
the results of a chemical analysis of the water.” 

In the next place, Dr. Frankland took the filtered liquid, 
and passed it rapidly through animal charcoal. The opales- 
cence was thereby further diminished, but not entirely re- 
moved. The organic matter still remaining in 100,000 
parts required only 0103 part of oxygen for its oxidation. 
Dr. Frankland sums up by saying :—‘“ The foregoing ex- 
periments show, first, that water may become seriously con- 
taminated with choleraic matter without the presence of 
the latter being indicated by chemical analysis ; and secondly, 
that water so contaminated is not completely deprived of 
this impurity either by filtration or passage through 
animal charcoal.” Experiments by Professor Thiersch and 
Dr. Saunderson show that paper saturated in cholera flux, 
and dried, when eaten produces the disease in a trans- 
missible form in mice. “ The fresh flux the first day after 
exposure in the air is almost inert, on the second day it 
grows more active, on the third it is at its maximum of 
activity, is less and less active on the fourth and fifth, and 
becomes inert on the sixth day of transformation.” Of 
148 mice experimented on, 95 showed no symptoms, 53 
were affected, and of the latter 31 died. It is remarkable 
that on a second occasion, when the thermometer had 
fallen from 56 deg. to 49 deg. the experiments failed. One 
circumstance which increases the danger is the law observed 
by cholera, in common with other zymotic diseases, where- 
by the mildest type is capable of communicating the 
disease in its most malignant form. Thus the most viru- 
lent cholera matter is  producible from patients 
who are seemingly only attacked with diarrhwa. Ex- 


perience also shows that water poisoned by sewage 
is capable of propagating cholera, even though 


the water be boiled and drunk in the form of tea, Cholera 
flux is of low specific gravity, and sinks very slowly in 
water. Dr. Hassall describes the deposit, when seen under 
the microscope, as consisting of “ innumerable mucous 
corpuscles, globules of oil, and myriads of vibrions.” 
Pacini has found that the germs of vibrions are less than 
the 25,000th of an inch in diameter, so that if heaped in a 
mass there would be as many as 15,625,000,000,000 germs in 
acubic inch. “ Allowing for interspaces,” says Dr. Farr, “ it 
is evident that a cubic inch might hold millions of cholera 
particles, and one cholera patient might disseminate in 
water millions of millions of zymotic molecules.” Dr, Farr 
notes an essential difference between zymotic venom and a 
metallic poison like arsenic. The former varies in its power 
from day to day, while the latter remains the same. The 
infection power of the cholera liquid grows and declines 
by a law of its own, and the water which on one day is 
poisonous may a few days afterwards be harmless. 

Such is the nature of the influence which may be said 
to threaten the water supply of the Thames. The analysis 
of the London waters shows the presence of nitrates, and 
we cannot be assured that animal organisms of a dangerous 
type will not sometimes accompany these compounds. 
Farmyard manure as well as town sewage, if applied in 
excess, is capable of so impregnating the land that its 
drainage shall affect the river. Clearly the utmost care 
ought to be taken to exclude impure fluids and other offen- 
sive matters from the Thames. Having thus far considered 
the subject, we must reserve further remarks for a subse- 
quent article. We have not yet exhausted the chemistry 
of the question, neither have we discussed the merits of 
the supply from the Lea basin and the Kent wells. 


FLOATING TELEGRAPH STATIONS, 


THERE is an instance how real merit will outlive un- 
favourable opinion in the scheme of floating telegraph 
stations. A few years agoa fierce paper war was waged on this 
subject, and the majority of sailors and engineers took the 
trouble to pronounce the scheme “ impossible” and “mad.” 
Gradually, however, one by one, some sailors and engineers, 
beginning perhaps both to understand the subject, came 
round, a few as advocates, more as well wishers. But the 
public has never from the first suggestion to the last backed 
the hopes of the various promoters of the scheme with sub- 
stantial aid, and now we find it likely to obtain a fair trial 
only by the broad-minded spirit of a company already cele- 
brated for its xchievements in telegraphy. 

The first scheme of a floating telegraph station which 
assumed a developed form was that of Captain Herbert, of 
the Trinity House. The ship suggested to be employed by 
him was a circular pontoon, to be moored from its centre of 
gravity, and in so far as experiments went, it gave promise 
of much that its inventor professed of it. It was proposed 
to anchor a row of light-ships on each side of the fairway 
of shipping, like the lamp-postson each side of astreet. Most 
if not all the ships were to have been connected by telegraph 
wires with the coast, and the whole would have formed, 
in our opinion, a most valuable, although obviously most 
expensive, aid to the navigation of the Channels. 

A proposition of such ambitious pretentions was not 
likely to be looked upon with favour by the Trinity Board ; 
partly because it was, in some sense, a mild reproach to 
that board for its own inefficient system of light-ships. 
Captain Herbert was an employé of that board, and such 
an implied reproach might have been under circumstances 
calculated perhaps to arouse personal prejudice rather than 
support. Anyhow, his scheme found no favour in that 
quarter, but his form of pontoon was adopted for some 
buoys which were placed, and gave, we believe, evidence 
of the correctness of the principles upon which they were 
constructed. 

The attempt made to carry out this light-ship scheme b 
means of a limited liability company also failed, althoug 
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supported by the authority of such names as that of Mr. 
’. E. Varley as electrician, and Mr, E, A. Cowper as 
engineer, 

The subject of floating light-ship stations was next 
taken up warmly by Mr. M. Beale, whose merit in the 
affair consisted in the collection of a great deal of valuable 
information. Mr. Beale succeeded in pushing the subject 
so far as to issue a prospectus of a company, with a pro- 
posed capital of £100,000, to establish telegraph light-ships 
off Scilly and Cape Race. The public, however, did not 
respond favourably, although asked in the names of a most 
respectable board of directors supported by the engineer- 
ing authority of Mr. H. C. Forde and Mr. Jenkin. The 
details of the system were very carefully worked out, and 
a good suggestion was then, we believe, for the first time 
brought forward to institute a service of steam tenders to 
render assistance to derelict vessels and to sell stores. 

With the exception of Mr. Sabine’s propositions to con- 
nect the Trinity House light-ships with the coastguard 
stations by telegraph cables, and a few suggestions in the 
meantime from various other sources, all which came to 
nothing, the subject had dropped out of sight until, a short 
time ago, it was taken up by the Telegraph Construction 
and Maintenance Company. This company have, with a 
just appreciation of the important results which may arise 
from the systematic establishment of advanced telegraph 
stations of this nature, determined to anchor their steam- 
ship Investigator for a few months in the chops of the 
Channel, and to connect her by a telegraph cable with the 
shore. A small company with a capital of £150,000, of 
which £25,000 are called up, has been registered for carry- 
ing out this object, amongst the directors of which are 
Captain Sherard Osborn, the able chairman of the Con- 
struction Company, and Mr, Bevan, of the firm of Barclay 
and Bevan, 

After the expiration of a few months the company will 
be in a position to judge whether the system advocated by 
so many authorities affords really the advantage and profit 
expected from it. If so, this first experiment will form the 
nucleus of considerable extensions ; if not, the company will 
pick up their cable and send the Investigator again upon 
her old work of cable laying. 

In having thus taken the scheme in hand, the Con- 
struction Company have done what no other company is so 
well in a position to do, and will by this time next year 
either have definitely proved the soundness of the argu- 
ments brought forward in support of the scheme, or have 
silenced them for ever. 

Without some such timely aid this scheme would have 
slumbered on, for the public would never have subscribed 
capital enough to pay for the advertisements. This is 
amply proved by the fact that out of the £25,000 required 
for this experiment, the public proper, up to the day in 
which the share list was closed, had subscribed only £90 ; 
the shares having been taken up by capitalists whose 
interest had been enlisted in the scheme from previous 
knowledge or personal representation. The capital will 
be devoted thus—£1200 to the general manager for “ past 
expenses,” his future expenses, the cost of steam tug and 
moorings, the hire of cable and light-ship, and the salaries 
and wages of the staff. 





INTRODUCTION OF SCREW REVERSING 
LOCOMOTIVE ENGINES. 

In our review last week of M. Le Chatelier’s works on his system 
of counter-pressure brakes for locomotive engines, we noticed 
that he pointed out that one of the principal causes of its sucess 
in practice was the substitution of screw reversing gear for the 
ordinary reversing lever. We then, in correction of Mr. Gordon, 
M. Le Chatelier’s translator (not M. Le Chatelier himself), 
noticed that we believed that it was first introduced on the 
London and North-Western by Mr. Ramsbottom, of Crewe. We 
find, however, that we were, to some extent, mistaken. That is 
to say, though Mr. Ramsbottom did generally introduce it on 
the London and North-Western—beginning to do so about 
fourteen years ago—it was first applied by Mr. Trevithick—then 
at Crewe in Mr. Ramsbottum’s present position—to the ‘“ Corn- 
wall’ locomotive engine, shown at the Great Exhibition of 
1851. Its use was not, however, extended until 1855, when 
Mr. Ramsbottom, then at Longsight, near Manchester, applied it 
to one of Sharp, Roberts, and Co.'s common passenger engines— 
5it. 6in. wheels, with 15in. cylinders, and 20in. stroke—then 
being converted into a saddle-back tank engine. Since that time 
it has been applied at Crewe to all new engines, and to a number 
of rebuilt ones. Exhibited to all the world more than eighteen 
years ago, the screw reversing gear has been adopted on other 
lines, and at last also on the Paris, Lyons, and Mediterranean 
Railway. M. Le Chatelier’s remarks, at page 31 of his first 
Memoire, are:—“ The screw applied to work the reversing gear 
has besides special advantages; it permits, without any fatigue 
to the driver, a change at any time of the expansion; it allows a 
reversing of the steam, passing from the direct pressure to the 
counter pressure without closing the regulator; lastly, it allows 
the steam to be entirely reversed at a much quicker rate than 
with the common reversing lever.” “ Experiments made on this 
subject on the Lyons Railway have given, for the times of the 
entire operations, three seconds, on an average, with the screw, 
and seven seconds with the lever, reversing gear.” 
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THE LATE MASTER OF THE MINT, 

We last week prepared our readers for an event which really 
happened whilst Tae Encinerer of Friday, the 17th instant, 
was at press. Professor Graham, F.R.S., died at 9 p.m on 
Thursday, the 16th instant, at his town residence in Gordon- 
aguare, after an illness of ten days’ duration, The deceased 
gentleman was born in 1805 at Glasgow, where his father was a 
merchant and manufacturer, and was, consequently, sixty-four 
years of age at the time of his demise. It is somewhat remark- 
able that Mr. Graham is the only holder of the office of Master of 
the Mint whose death has occurred during his tenure of that post, 
since the time of Sir Isaac Newton, who also died in harness. 
The late Master of the Mint received his early education at the 
grammar school of his native city. Subsequently Graham was 
entered as a student at Glasgow University, and in 1824 he 
there took the degree of M.A. At that time Dr. Thomas Thom- 
son happened to be Professor of Chemistry at the university, and 
by liberally opening his laboratory fur the use of students he 
added materially to their advantages in relation to the peculiar 
department of science over which he presided. Young Graham 


made good use of this and other privileges, and for four years 





he devoted himself to the study of mathematics and physical 
science. In 1828 he removed to Edinburgh, where he became 
intimately associated with Sir John Leslie, popularly known as 
the Heat Philosopher. Next year Graham returned to Glasgow, 
and there established a public laboratory for the study and prac- 
tice of chemistry. 

In 1830 Mr. Graham was chosen as Andersonian Professor of 
Chemistry in the university of his native place, and this post he 
held until his transference to the chair of chemistry in the 
University College, London, vacaut by the death of Dr. Edward 
Turner. During the space of ten years he was also chemical 
examiner in arts in the University of London, This latter 
position, indeed, he occupied until April, 1855, when, on the re- 
tirement from the office of Master of the Mint of Sir John 
Herschel, Mr. Graham received that appointment. During his 
longcareer asan experimentalchemisthe received many honorary 
distinctions, and among these, in 1834, the Keith prizefrom the 
Royal Society of Edinburgh, for his elucidation of the hitherto 
imperfectly understood law of the diffusion of gases. Mr.Graham 
it may be stated, subsequently pursued his investigations of 
this highly interesting subject yet further, and contributed some 
valuable papers in reference to it to the Royal Society of London. 
In 1840 the latter body adjudged him its gold medal for his 
Bakerian lecture on “ The Diffusion of Gases,” in which it was 
observed that. “it is the diffusion of the molecules of the salts 
which are concerned in solubility, and not the Daltonian atoms, 
or equivalents of chemical combination ;” and the application 
was indicated of the knowledge of the diffusibilities of different 
substances, to a proper study of endosmose. 

It was in 1837 that Mr. Graham was elected a Fellow of the 
Royal Society; and many institutions of a kindred character, at 
home and abroad, have since conferred upon him similar honours. 
Asan author Mr. Graham’s principal fame depends upon his 
“Elements of Chemistry,” which is still regarded to a great 
extent as a text-book, This work has passed through several 
editions, and been translated into German and French. 





THE FESTINIOG RAILWAY. 
No. I. 

WE have during the last five or six years invariably, if 
not continually, advocated the extended adoption of what 
has come to be known as the “ light system” of railway 
trafiic. Our views on this subject have been persistently 
disputed by writers who we believe lacked any practical 
experience in the working of railways of less gauge than 
4ft. 8tin. ; but, on the other hand, it is worth bearing in 
mind that not a few of the most eminent engineers of the day 
haveadmitted that opinions similarto those we haveexpressed 
were perfectly correct; while a still more numerous body, 
conceding that the narrow gauge—a feature in the light 
system—was right in theory, reserved their judgment until 
some practical results in its favour had been obtained. 
We do not propose here to re-open the entire question, nor 
shall we do more than allude to the fact that an essential 
portion of the light system consists in working 4ft. 8+in. 
gauges with combined steam carriages. For the present 
we shall confine ourselves to the consideration of the 
merits of narrow gauge lines for local and branch 
traffic, and in doing so we believe we shall be able to place 
before our readers certain facts which may tend to modify 
the opinions of even our most persistent opponents. 

Before proceeding further, it will be as well to put on 
record here, in the most compact form possible, the argu- 
ments urged for and against narrow gauge railways. In 
favour of narrow gauge railways, we state that their cost 
of construction is very small as compared with that of 
ordinary lines ; that the expenses for maintenance are very 
moderate ; that the proportion which the dead weight 
moved bears to the whole load rapidly diminishes with the 
width of gauge ; that a high rate of speed may be main- 
tained with safety on narrow gauge lines ; that very sharp 
curves may be traversed with safety when the rails are close 
together, which could not be traversed at speed at all if the 
rails were more widely spaced ; that narrow gauge can be 
used with safety and success for the carriage of passengers; 
and, lastly, that narrow gauge lines can be constructed and 
made to pay in districts and under circumstances which 
preclude all hope of a dividend from railways of ordinary 
dimensions, Our opponents urge, on the other side, that 
it costs as much per mile, within a mere trifle, to make a 
railway of 2ft. or 2ft. 6in. gauge as to make one of 
4ft. 84in.; that speeds greater than ten or twelve miles 
an hour are inadmissible on very narrow roads; that 
it is just as dangerous to traverse very sharp curves on 
the narrow as on the broad gauge; that no saving what- 
ever can be effected in the cost of conveying a ton of goods 
or passengers a mile; that narrow gauge roads are 
behind the age, and, finally, that wherever there is room for 
a railway at all it should be made full size. This is, we 
think, a fair exposition of the arguments for and against 
narrow gauges. It is indisputable that of late a very strong 
feeling in favour of cheap railways has sprung into existence 
in the minds of men of high position and great influence. 
The accuracy of the principles we have indicated, and the 
recognition of which in practice we have advocated, is 
beginning to be recognised. Popular feeling tends to turn 
strongly to our side, and under the circumstances we make 
no apology for placing before our readers, at considerable 
length, particulars of the construction and working of the 
narrowest railway, carrying passengers, in the world, con- 
vinced as we are that such facts as we shall adduce possess 
an enormous importance for those who would develope 
the resources of the country by providing better and more 
complete means of intercommunication. This narrowest 
railway is that which unites Port Madoc, in North Wales, 
with Festiniog and its slate quarries. Within the last 
week we have gone over this line four times, and thanks to 
the courtesy of Mr. C. E. Spooner, C.E., the engineer of 
the line—which was constructed by Mr. Spooner’s father 
—we were supplied with every possible facility for making 
ourselves acquainted with the construction of the line, and 
of the engines, &c., working it. As to the mode of work- 
ing, and the results obtained in working, we were placed 
in a position to obtain the fullest information which could 
be obtained. Most of our readers have, no doubt, heard 
of the Festiniog Railway, and believe, or more properly 
think, up to this moment that it is nothing more than a 
horse tramroad on which acouple of rough little colliery 











locomotives have been put to work. We beg them at once 
to disabuse themselves of this notion, which has no founda- 
tion in fact. The Festiniog Railway is a miniature line, the 
working arrangements of which are modelled on those of 
other lines in the kingdom. The signals, the stations, the 
engines, the carriages, and the rolling stock generally, are 
equal in finish, and perhaps superior in efficiency, to that of 
any railway in the kingdom; while the permanent way, now 
being rapidly relaid by Mr. Spooner, is in finish, quality, 
and system of construction, equal to that of any line in the 
world in its way. 

On the 11th of April, 1865, Captain Tyler (Government 
Inspector) read a paper before the Institution of Civil En- 
gineers, entitled “ On the Festiniog Railway for Passengers ; 
or a 2ft. gauge, with sharp curves, worked by locomotive 
engines.” To this paper we are endebted for some par- 
ticulars of the first life of the line. Captain Tyler de- 
scribed what he saw in 1865, but the energy of Mr. 
Spooner and his directors has wrought many great changes 
in the last four years, and even Captain Tyler would find 
a second visit to the Festiniog Railway fully repay him for 
the trouble of going to it—a tedious journey enough, it 
must be admitted. 

The Festiniog —or, to spell it Welsh fashion, the 
Ffestiniog—Railway was constructed about the year 1832 
asa horse tramroad. It commences at the quay of Port 
Madoc, crosses an embankment made by a gentleman, who 
ruined himself by the undertaking, to reclaim a large waste 
of slop land from the sea, and runs for thirteen miles 
through a country the wild magnificence of the scenery in 
which can scarcely be equalled even in Wales, to the 
hamlet of Dinas—pronounced Deends—in the district of 
Festiniog. Here it branches out into four or five lines, 
which ascend by gradients varying from one in five to one 
in three-quarters, to the slate quarries in the Festiniog 
Mountains. It is almost needles to say that these branches 
are worked neither by engines nor horses; they are self- 
acting inclines, on which the full slate wagons running down 
haul up the empties by means of a wire rope and drum. 
Of these inclines, and the quarry system of Festiniog in 
general, we shall have a good deal to say at another time. 
The trains are made up at the foot of these inclines, and col- 
lected at Dinas to be conducted by locomotives to Port Madoc. 











The line is on an ascending gradient the whole way—there is 
not so much as one yard of level. ‘The average rise is 
1 in 92 for twelve and a-half miles. The steepest 


gradient over which passengers are carried is 1 in 79°82; 
but some portions of the collecting lines at Dinas are 
worked by locomotives over a gradient of 1 in 60, The 
Traeth Mawr embankment, before referred to, about 900 
yards long, is nearly level, rising slightly towards Dinas. 
[t isnot practicable, by any possible kind of writing, togive an 
accurate idea of the nature of the country traversed. The line 
follows the Vale of Festiniog, being scarped out of the 
mountain side. Ravines have been bridged over or crossed 
by what are known as breast-wall works. In not a few 
places it is possible, standing on the engine, to kick a shoe 
down a sheer depth of 100ft.; in others, ravines are crossed 
by embankments of dry stone not more than 10ft. wide at 
the top and at least 60ft. high. If we were asked to draw 
a plan of the line from memory we should simply repeat 
the letter S many times. A moderately long train may be 
on three curves at once. The sharpest curve, nearly a 
half circle, is 14 chains radius, and the others vary 
from 2, 2!, 31, to5 chains, &c. The line has recently been 
modified, as far as practicable, by Mr. Spooner, all the curves 
having been rendered parabolic, which system, although 
it renders them sharper in the middle, makes the entrance 
excessively easy. ‘The fact that although the line has been 
worked by locomotives for six years, no train or engine has 
ever been off except twice, when the points were left open 
by the negligence of a signalman, and when no injury 
whatever was done to either rolling stock or passengers, is 
admirable testimony to the success with which the para- 
bolic system has been adopted. There is one tunnel sixty 
yards long, and another 730 yards long; the first cut 
through shale, and the latter through syenite rock. These 
tunnels are so small that they barely permit the engines to 
pass through. A tall man standing on the foot-plate 
must crouch that his head may clear the roof, and 
woe to him if he allows a hand or a foot to hang out 
beyond the width of the engine, which clears the 
tunnel by about 4in. only at each side. The permanent 
way is partly old, partly new. The renewal is rapidly being 
carried out by Mr. Spooner. Theold portion consists of single- 
headed rails, without any bottom ftiange—T this section— 
weighing 301b. to the yard. They are in lengths of 18ft. to 
21ft., laid in 10 Ib. chairs spiked to cross sleepers. The new 
rails weigh about 484 lb. per yard, are 24ft. long, andarefished 
at the joints by a very ingenious fish-plate, which we shall 
illustrate in another impression. The joint chairs are car- 
ried on a square sleeper frame. The whole arrangement 
is very clever, reflects much credit on Mr. Spooner, and 
leaves the rail as strong at the joint as anywhere else. 

The rolling stock has been considerably modified since 
Captain Tyler wrote his paper. In the third-class carriages 
the passengers are still carried back to back, but the first 
and second-class resemble ordinary carriages in every par- 
ticular. One first-class carriage which we measured may 
be taken as typical of the rest. It was fitted with four 
seats, each seat holding three passengers. The height 
in the centre is 5ft. The length of the body is 
9ft. Gin. The length of each compartment is 4ft. 6in., and 
the height from the floor to the seats is lft. 2in., 
to which the cushion must be added. The breadth over 
all is 6ft. 3in. The wheels are lft. Gin. in diameter, 
fitted with volute springs. The axle-boxes are got at 
through doors in the seats, and can be easily oiled 
and examined. The weight of the carriage complete is 
30 cwt. only ;_ the buffers are central. The slate wagons 
are of two kinds, one “small,” weighing 13cwt.,and holding 
about two tons of slates; the other“ large,” weighing 17 ewt., 
and holding three tons of slate. They have open work angle 
iron sides and boarded bottoms. The following are the 
dimensions of one which we measured :—Length, 6ft.; 
width, 2ft. 1lin.; depth, 1ft. 6in.; wheels, 1ft. Gin. diameter 
fast on the axles; wheel base 3ft. 2in. long. Wagons 
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are dite, used for the conveyance of goods, ballast, casks, 
&c. The following are the dimensions of one from. ac tual 
measurement :—Length, 7ft. 6iu.; height, 2ft. llin.; width, 
2ft. 11in, all inside body; height from rail, 5ft.; wheels, four, 
loose on axle, lft. Gin. diameter ; wheel base, 3ft. Sin. 
There are also powder wagons, arched top coffers of tin. 
iron plate, 6ft. long, 3ft. wide, and 3ft. Gin. high. Brake 
vans, timber trucks, and covered goods wagons, all re- 
semnbling in miniature those found on ordinary lines; and 
besides these, aset of cars for the quarry men, and a 
machine know n on the line as “the boat,” which looks like 
a slice off the bows of a wherry, mounted on four high 
wheels. There is a tradition that this was used by a lady 
holding property on the line to come down the incline to 
Port Madoc. 

At the time Captain Tyler wrote 
engines on the line, there are now eight. 
were built by Mr. 
works, New Cross. They 
have four coupled wheels, 2ft. only in diameter. The 
cylinders are outside the frame. Subsequently two other 
engines were built by Mr. England, weighing 10 tons full, 
with 2ft. wheels and Sin. cylinders, 13in, stroke. The work- 
ing pressure is 1601b., but 200 1b. have been carried, Messrs. 
Manning and Wardle supplied a seventh engine, used alto- 
gether on a branch at the Festiniog end. Within the last few 
weeks an eighth engine has been added, “ The Little 
Wonder.” It was also built at Hatcham. It is a double 
bogie engine, designed by Mr. Fairlie. The boiler is of 
steel, with a mid-feather across the fire box. The following 
are the particulars of the “ Little Wonder :” Diameter of 
cylinders, 8tin.; length of stroke, 13in.; diameter of wheels, 
2ft. 4in.; diameter of boiler, 2ft. 6in.; length of barrels, 
7ft. Gin.; length of fire box, 6ft.; width of fire box, 3ft.; 
height of fire box, 4ft. Gin.; length of copper fire box, 5ft.; 
width of copper fire box, 2ft. Gin.; height of copper fire 
box, 3ft. Gin.; grate area, 11 square feet; heating surface, 





there were only four 








weigh full 74 tons. They 


” 


60 square feet ; heating surface of tubes, 670 square feet; total | 


heating surface, 730 square feet ; number of tubes, 218; dia- 
meter outside, 14in.; length, 7ft. 10in.; capacity of tanks, 90 
gallons; coal bunkers, l5ewt. The working pressur‘ is 160 Ib. 
The length of the engine over all is 27ft., and its weight, 
in working order, is twen y tons, carried on eight wheels ; so 
it will be seen that Mr. Spooner is getting on. After 
carefully testing this engine, we came to the conclusion that 
whatever may be said by its opponents, of the Fairlie system 
for main line traffic, it is exactly the thing for narrow 
gauge work. In order to ascertain exactly what its 
eee is, we went over the line twice on the “ Little 
Vonder,” and twice on one of the old 10-ton engines, the 
“Little Giant,’ with results which we shall now proceed 
to give. 

At a little after 








lp.m. on Saturday last, 











é The first four | 
George England, of the Hatcham Iron- | 





the “ Little | 


Wonder” left Port Madoc for Festiniog in such a storm of | 
wind and rain as we do not care to encounter again. She 
had behind her a train consisting of — 
Weight. Length, 
tons cwt. yards, 
111 Slate Wagons... .. .. «. «.. « 74 O 
6 Carriages a ee ae 9 °O 
} 2 "eee ae 4 10 
12 Goods wagons so se oe ee ose OG Ke etl elCUR 
113 16 339 
i”, ee a eee 9 
133 16 348 


Thus we have a total load of 133 tons 16 ewt., and a total 
length of train, 348 yards. This train the engine took with 
much ease up to Halfodllyn,a distance of seven and a-quarter 
miles, over the worst part of the road. Not far from Hal- 
fodilyn the long tunnel already referred to com- 
mences, and after consultation it was determined 
to take off some of the slate wagons, as it was feared the 
engine would get stalled in the tunnel by slipping ; and as 
no one can get off the engine or get out of a carriage, the 
tunnel is a peculiarly nasty place in which to stick even 
fora minute. All the wagons might have have been left 
on, however, as the engine rushed through with the 
slightly diminished load in one minute and five seconds, or 
at the rate of twenty-three miles per hour nearly. The 
return journey commenced about three-quarters of an hour 
after the experimental train arrived at Dinas. Only a 
few slate wagons were on in addition to the passenger 
train ; over the new portion of the road a speed of over 
twenty-five miles an hour was attained with ease, and on 
one occasion a velocity of about thirty-five miles an hour 
was reached, the bogie engine swinging round the curves 
with graceful ease and a total absence of strain or jerk. 
We did not take the time spent in running to Halfod- 
llyn, but from Halfodllyn to the beginning of the em- 
bankment, a distance of a little over six and a-quarter 
miles the time was as follows:—Started from Halfod- 
llyn at 4.6 p.m., stopped at Penrhyn at 4.20, started again 
4.24, Stopped to take tickets at end of embankment at 4.30. 
Total running time 19 minutes, equivalent to 19°74 miles per 
hour. It isworth whileto consider here the nature of the work 
done by the engine when running at twenty miles an hour. 
During each minute the train passed over a distance of 
1760ft., and, as the wheels were 2ft. 6in. in diameter, they 
made 240 revolutions per minute, a velocity increased during 
many portions of the run to as much as 360 revolutions per 
minute; butevenat thistremendous speed—-corresponding to 
a velocity of about ninety miles an hour for a 7ft. wheel— 
the engine ran with an almost total absence of oscillation, 
nor did the bearings heat in the slightest degree. A speed 
of ninety miles per hour has never yet been attained on 
any railway, and up to the present moment it follows that 
the narrow gauge has beaten the ordinary gauge in its 
relative power of transporting passengers at high velocities, 
Nor is it to be assumed that thirty-five miles an hour is a 
limit which cannot be exceeded. it is to be borne in mind 
that the Festiniog engines are really goods engines in 
relation to the road on which they run. The “Little 
Giant,” with 2ft. wheels, works under just ties same relative 
conditions as a 4ft. 84in. engine, with 4ft. 84in. wheels. 





No one expects an express speed from at ly engines ; but 
there is no good reason why the Festiniog line should not 
be worked with 3ft. wheels, that is to say, a gauge and | 

a-half high—a proportion adopted in many of the best ' 
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engines of the ¢ day, which have driving y wheels aft. lin. in 
diameter. 

In the face of the facts we have placed before our 
readers, it must be admitted that high velocities are not 
inadmissible on the narrow gauge. Why they should not 
be, and many other points connected with the Festiniog 
line, we must reserve for another article. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





RUDIMENTARY 


WEALE’S 


THE VIRTUE-0OUS MUTILATION OF 
SERIES, 


Srr,—I am one of those who much 
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such accuracy or no; and a table on the 


proportional systetn would 
be more easily constructed. 


I am aware that others besides Mr. Adcock adhere to the same 
2 : ; : - 
idea, I find a table in ** Weale’s Pocket-book” (1861), giving the 





1eters correspo ng to the numbers of teeth, on the same 






principle, sreeing, so far as it goes, and, if anything, 
more ac ; in the second place, a slig sht examination, 
li 1 to the column No, 2 of table, has revealed faults of 


calculation. 















A rough value of #, as 3°142, or even 3°1422, seems to have 

; wa : eee ; 
been assumed. The true value of = "318310 (correct to six 
places); on the proportional system the radius for 200 teeth would 
e 31°331, and on the system of this table it should be more, but 

. Pa 1 
is given only 31°828. The v: = > *pproximated to at latter 
end of table, i is only _— 

(gain, t use of three places of de implied the inten- 


tion, and accurate tha 








rudimentary series of Weale, published about sixteen years since, 
and have much recommended the same to my young 
they have now passed into the hands of Virtue and Uo. 

I lately recommended a young friend to purchase one, ‘‘ The 
Treatise of Mathematical Instruments,” by J. F. Heather, orig 
nally published at ls. He accordingly bought one, now charged 
Is. 6d. 1 
tive plates originally in the work, while the reference to both 
plates is still retained in the printe: d matter. I thought it must 
have been an omission of the binder, and caused inquiry to be 





made at the publishers, who answered there were no plates to 
thei ir new we Fen 

his I consider an imposition, as the public who have app 
ciated the work do not find out till after purchasing at the 





increased price that the most useful and instructive 





parts 





omitted, while the original title and name of the author is s 
retained on the mutilated edition. Well might Mr.“Murray co1 
plain. 


1, Florence-street, Deptford. R, T. DAVIEs. 


AIR PUMPS. 

Smr,—In many steamers, both screw and paddle, condensing 
in the common way, a snifting valve is placed under the | 
valve of the air pump, and very frequently a pipe varying in « 
meter from one to three inches, leading ong the top of the ch: 
ber over the hot well throu, gh the ship’s side, and of course in addi 
tion to the hot well dischar; ge pipe. 














The use of this shifting valve or pipe, or both, as the case may 
my is to prevent noise in the action of the air pw as I 
question the propriety of such remedies, I shall feel you 
will allow the matter to be discussed in your paper, ich will, 
I think, prove interesting and important, as it wil "Tl hope, deve- | 
lope in its course :—firstly, the true use of the head valve of 


the air pump, which I have never seen explained; secondly, 
whether the foot valve may be properly omitted, as is now of 
frequent practice in the North; and, thirdly, the use of the 
chamber over the hot well, with its proper capacity. 
London, Sept. 2Jst, 1869. —_—_— 
PRACTICE @. 

Sir,—In reading your notice of Mr. Rankine’s new work, 

it struck me as as a most truthful critique, and well worthy the 
careful attention of every mechanical engineer, more p: 
what you remark with reference to theory r. pre uctice. 
put the question so clearly that I will on aly give you, if } 
pe srmit me, an instance of Pp actice v. theory, which is bo —_ 
The present writer was foreman, locomotive departm« nt, in an | 
ieputiand neighbourhood in South America, and the theoretic: 
department was represented by a highly educated engineer fr 
France. It, however, happened that a sugar mill engine on a ne 
bouring estate broke down, and the whole cane crop was in the 
yard; if the engine did not get to work in a day or two the whole 
crop would be spoiled. The French engineer knew trigonometry, 
plane and spherical, physics, chemistry, conic sections, and modern 
languages, but he did not know what todo with the engine; he 
said it would take a fortnight. They sent for your correspondent, 
and by ten o’clock the next morning the engine was g rindin g cans, 
the crop was saved, and the overseer or manager presented me with 
ten pounds. The engine shaft had from neglect been allowed to 
run dry, and ground the bearing of the driv ing wheel down through 
the brass and pillow block, destroying both, and as it was twenty 
miles from any foundry and no patterns, it would take some days 


THEORY. 
MT 


















at any rate. I packed the shaft up square to its wor ta | 
strong sleeper under, run a lead bearing under the al, and | 
kept water running on it. It ground the crop, that w: is all we cared 
for. That done, we could take six months tore pair if we liked. 


Underwood, The Wimble, near Swansea, KosMos. 
Sept. 16th, 1869. 
MR. ADCOCK ON TOOTHED WHEELS, 

Srtr,—Having often to design toothed wheels, and being looked 
to, as foreman draughtsman, to have the teeth all right, I felt 
much interested in your last week’s supplement, but an examina- 
tion of it has really disappointed me. In the first place, can it be 
right in the principle of taking the pitch as the straight line 
distance between tooth centres on pitch line, and thence that the 
pitch circle radii are not proporti mal to the nun uber of teeth ? 
The ordinary definition of the pitch circle is tl he circle of one 
wheel, which, rolling on the corresponding circle of the other 
wheel, would produce the ratio of velocity desired, and the pitch 
is measured along that circle (see, ¢.g., Rankine, ** Applied 
Mechanics,” Articles 446, 447, 451). And Mr. Adcock seems to 
adopt the same idea as his first principle in the observations at foot, 
paragraph 4, sentence 1. At least I judge that he means the 
wheels as rolling the one upon the other, and not the tee sth, as the 
grammatical construction would imply, seeing that the teeth do 
nut in any case roll, but slide on each other. 

Mr. Adcock’s table, however, evidently and avowedly makes the 
pitch circles different from the ideal rolling circles in every ce: 
except when two equal wheels work to, gether. 

To take an extreme ¢ case, say 10 teeth : and 200 teeth, lin. pitch 































Rolling circle 
or propor tion- 
ate radius. 


Tabular 


ifference Sur 
radius. Difference 1m. 





neel .. 
Pinio m.. 





while wheels of same number of teeth in all, say 

| = | 7 aa } have a smaller centre distance, 33°427 
a thing which would be objectionable in a back gear of a lathe, for 
instauce, only the difference of centre distances, ‘019in., is trifling. 
It is of more importance thatthe sides of the tooth, by this sys tem, 
will not be at their least angle to radius (or point of contrary flexure), 
as they should be at the rolling circle, but at the alleged pitch 
circle, which is outside of it in the pinion, and inside of it in the 
wheel (as in the case mentioned, by J,th inch fully). 

I don’t say positively I am right, and Mr. Adcock wrong, but ask 
for explanation how it can be so, in face of the ordinary given 
definitions. Still less do I doubt but that the wheels so mz ude may 
work satisfactorily, as the difference I have pointed out is, after 
all, small—in ordinary cases much smaller than in the extreme case 
I have taken above, and quite within the limits of ordinary 
accuracy of workms unship, while the system, in its other features, 
may be far better than that which it superseded. Still, if the 
other way be right, it would certainly be still better, as even Mr. 
| Adcock has judged it desirable to have the radiiset down correctly 
to three places of decimals, whether they can be wrought to with 











friends, but | 


50 per cent. dearer, and without the two excellent descrip- | 














vosed abil ity, of being more 
; “ licht 





inte rpoiati 







































There m y tak eae r slips it was » accident of about 
180 teeth be he limit of Weale’s tabl led me to notice 
these. 

In third place, why is the proportion given for the heights of 
th 21 i ) small ? ° 

I I 
Lleura < 
Fa ve j Thy } s 
Wi 
i | 
Ad 2 | l 

Pre Weale gave the smallest height of any I had 
seen, ww ght to. 

P: he proper height vary with the 
diamete1 le (in the ¢ picycloidal mode of con- 
struc this into account ‘5 of the pitch may be 
enoug! ** smallest pinion, eig ght teeth, but is 
sul ty t I 

Hopi exp! ms, nt parties on 

both s is til , R. 

WV t Mr, Aide differs mate- 
rially in rdinarily found in text-books. In 
thi lies 1ts or cu hi qe Ghee »t hay reproduced 
it f I But however different Mr. Adcock's rules 
m nt r engineers, it is eertain that by working 
t le Mr ro ned toothed wheels which did not 
break, which v y l gave perfect satisfaction. — 
Ep. E.| 

We EMI ) Th plan selected 
by the W I n ineer for the 
abov tt eanus,” Mr, 
Cc W = thing, the plan 

Desid builder, Worthing, was con- 
sidered . 

S« tors during the week ending 
Septem y, Tuesday, and Saturday 
(free), f um, 11,467; Meyrick and 
other lay, Thursday Friday 
(admis n., , 1723; Meyrick 

oth ; av of corresponding 
in from the opening of the 
| Museum 

DIRK INSTITUTION, SOUTHAMPTON 
BUILDING tissued its prospectus for the 
winter s rs to have been bestowed on 
evening t, for we perceive that arr nents have 





been made for providing instruction in every branch of education. 
The services of sever: il we ll-known pr rofessors have been secured, 
and the hours at which the classes me¢ s will be found 
tobe very convenient to those who are engaged in business during 

» di ay, W eile the fees are so moderate as to be within the reach 
of all. In tl lis t of lectures and entertainments we observe the 
n s of several of th ular occupants of the platform. 
Professor Morley » opening lecture on Thursday, 
the 29th inst. The ary has been much improved 
during the past yea m is well supplied with 
current literature. f the programme of the Institution is 
to prepare candidat arious public examinations. Great 
success has attended its students in former years, and we doubt 
not that every effort will be made to maintain is high reputation 
in this respect. 

DEATH OF Mk. JOHN ELDER, ENGINEER AND SHIPBI 
The public of G l i 
day the name o 
and shipbuilders. Mr. 
David Elder, f 


are suc h a 









ILDER.— 
with sorrow in our obituary to- 






£ow Will 
Mr. John ler, one of our greatest engineers 
Elder was the second son of the late Mr. 
long period manager of Mr. Robert Napier’s 
engineering es shment in Washington-street, and one of the 
fathers of marine enginecring on the Clyde. He served his 
apprenticeship in the same w — had the advantage of a 
paternal training of the most ri us and efficient kind. From an 
early > he evinced a I acity for practical mechanics, and 
to eminent professional ski il he united an enterprise and enthu- 
siasm which scarcely knew any bounds, together with first-class 
mercantile attainments. Some ye became 
partner with Mr. Randolph 

Messrs. Randolph, E! 
dimensions unequalled 





















ssociat ed as 
well-known firm of 
Co., the concern acquired 
th tory of Clyde shipbuilding. The 
recent retirement of his } va vers, Mr. Randolph and Mr, RS. 
Cunliff, left Mr. Elder single-handed at the head of engineering 
and shipbuild works of x largest dimensions, and employing 

upwards of 4000 men. Along with Mr. Randolph he was the Chick 
promoter of the « | hich, combined with the 
system of cylindri greatly economising 
fuel for long vo vh ving been largely taken 
advantage of, capbelally by the Pacitic Steam Navigation Company, 
has carried the name and fame of the firm to the most distant 
quarters of the globe. Last year Mr. Elder patented his round 
war-ship, an invention of the boldest originality, which elicited 
the commendation of persons high in authority. His great build- 

ing yard at Fairfield exhibited much animation during the recent 
depression when other establishments were comparatively idle ; 

and opera tions were in progress for its extension so as to concen- 
trate at Fairfield the engineering and boiler-making works at 
present situated in Tradeston. From these, however, and all other 
enterprises, and from a c: wy odes usefulness and honour which it 
has been the lot of few to tread, Mr. Elder has been cut off in the 
prime of manhood. His aotee r and two brothers, the latter both 
able engineers, survive him, and he has left a widow, the sister of 
Mr. John F. Ure, the eminent civil engineer of the river Tyne, to 
lament her irreparable loss. Mr. Elder had been complaining for 
several months past, and had visited Harrogate for the benefit of 
its waters. Finding little improvement, he had, within the last 
few weeks, proceeded to ae a with a view to procure the highest 
medical advice. This morning, however, the telegraph brought 
the sad intelligence that he had succumbed to an “attack of the 
disease under which he had been I: ubouring, that of abcess in the 
liver. His death took place at half-past six o’clock this morning, 
in presence of his wife and brother-in-law. Among his multi- 
tudinous employés in this neighbourhood, as well as throughout 
the wide circle of his private friends, the event will create pro- 
found regret.—G@lasgow Citizen. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. XVII. 

Tue investigation carried out in our last article respecting the 
strains upon a bowstring girder demonstrates that the result of 
curving the top flange of a girder is to relieve the web of a 
portion of the shearing strain, which, in a horizontal girder, is 
resisted solely by it. Consequently, if the curvature of the top 
flange be increased until it assumes the form of a parabolic arc, 
it takes the whole shearing strain, and there is none whatever on 
the web. The curving of the upper flange, therefore, tends to 
produce a more equable distribution of strain upon it—that is, 
to increase the strains towards the ends. The strain upon the 
flanges at the centre of a bowstring girder is the same as that 
upon those of a horizontal girder, and is given by the formula 
a= . x Applying this to our last example, we have the 

x 
strain upon the central part of the upper and lower flanges equal 


to 40 x 40 __ 40 tons. Upon referring to the table of strains, 
8x5 

this will be found to agree very closely with the result arrived at 
by the geometrical method. If the elevation of the girder were 
a perfect parabola, and the load uniformly distributed over it, 
this central strain would be constant throughout both the bow 
and the string, or the upper and lower flanges, and there would 
thus be a very simple rule for determining the area of those 
parts. It is evident that in the small example given in our last 
article there would be no practical error introduced by assuming 
the strains constant upon the bow and string, and therefore the 
sectional area would be constant likewise. A still nearer approach 
to the truth of this calculation will be afforded when the web 
consists simply of tie rods, which transmit the weight from the 
string to the bow. In this case there is a slight increase of 
strain towards the springing of the curve, which, in bridges of 
small span, may be neglected. Where the web consists solely of 
vertical rods, the strain upon each is exactly equal to the share of 
the load it bears, and is uniform upon all of them. There is thus 
a great difference between the manner in which the strains are 
transferred in a bowstring and a horizontal girder. In the latter 
the strains upon the bars of the web are augmentative, each bar 
nearer to the abutment having to sustain not only its own share 
of the load, but also those portions which are carried by its 
fellows and are transferred to it. With a load uniformly distri- 
buted over the girder, the starting or datum point of the 
transference commences at the centre; but in the case of a 
movable load, from the end of the segment covered by the load. 
The usual form of the web of a bowstring girder consists of 
vertical uprights, acting as suspension rods, and diagonal bracing, 
which is introduced for the purpose of stiffening it, and also to 
counterbalance the effect of a moving load. A preferable form is 
that in which the web is not composed of vertical bars, but is 
simply a diagonal lattice, the number of series of triangles 
depending upon the size of the girder. The same objection that 
we raised against the introduction of both vertical and diagonal 
bracing in horizontal girders, holds in the instance of those of the 
bowstring type. With a load uniformly distributed there is no 
necessity for any but vertical ties, and when the girder is under 
conditions similar to those obtaining in a railway bridge, the web 
can be more economically arranged solely upon the lattice 
system. 

We now pass on to the consideration of those forms of 
iron trussed girders which are generally adopted in the case of 
roots. The great importance to an engineer of a thorough 
acquaintance with their structure is amply demonstrated by the 
increasing favour with which they are regarded by the profession, 
and their employment on a large scale for railway stations and 
buildings, where a lofty roof, combined with an unbroken area 
underneath, are indispensable qualifications. It is, however, not 
only in large examples that iron roofs are met with, but from the 
economical manner in which the trussing can be adjusted to suit 
the strains brought upon the various bars, they are equally well 
adapted for very moderate spans. The first case selected is that 
represented in Fig. 1, and the strain upon the different members 
will be ascertained and tabulated in a manner similar to that 
employed for the girders in our previous articles. It is an 
ordinary king roof principal, and answers well for small spans. 
In the figure the span is 20ft., the rise 5ft., and the total weight 
upon the whole principal is taken equal to two tons, so that one 
ton will be the load distributed over one half of it. The same 
conditions will be assumed with respect to roofs as have been 
already laid down for bridges. It will be always considered that 
the component parts of the structure are strained only in the 
direction of their length, not that it is to be understood that they 
are not actually subject to any other strains, but simply that a 
strain, whether of tension or compression, in the direction of their 
lengths, is the only one to be estimated and allowed for. If, as 
is frequently done in theoretical treatises on strains, the condi- 
tions of a transverse strain be once included in the investigation, 
not only do the calculations become exceedingly complicated, but 
the whole merit of this particular description of construction is 
lost. The component parts of all the examples of roofs we shall 
investigate will, therefore, be assumed to be unacted upon by 
any other strains except those already mentioned, and will 
virtually be secured against their influence either by their short 
length, bracing, or form of section. Before proceeding to the 
geometrical analysis of the strains upon the diagram, the first 
step is to ascertain the manner in which the load is distributed. 
With one ton upon the half truss there will be 0°25 tons sup- 
ported directly at A by the reaction of the supports, and will 
practically exert no effect upon any part of the principal : 
0°25 tons at the apex C, which is resisted by the counteraction of 
0°25 tons, due to the load upon the other half of the truss, 
making inall 0°5 tons at the point C, and 0°25-4-0°25=0°5 at 
the point D. As we are only considering half the principal, to 
all intents and purposes the load at the apex C will be taken 
equal to 0°25 tons, or one half of that which is supported there 
by the joint action of the two rafters. The distribution, there- 





fore, will be as follows :—A quarter of a ton at A and C, and half | 
aton at D. Sometimes the whole load on one rafter is con-; 


sidered to be equally divided among all the points of supports, 
in which case we should have one-third of a ton at A, D, and C. 
We give the preference to the former method as more accurate, 
and it will always be adhered to in all similar instances, More- 
over, it is manifest in making the assumption that the weight is 
equally distributed, there is a larger portion borne directly by 
the support at A than upon the former supposition ; and as this 
is considered to exert no strain upon the truss, whereas, in 
reality, it does exert some, it should evidently be kept as small as 
possible. Let us now examine in detail the action of the weight 
at the several points upon the rafter, and determine the strains 
they give rise to in the various parts of the semi-truss. 

The weight at A is resisted directly by the vertical reaction of 
the wall, and consequently produced no strain upon any part of 
the principal, so that we may pass on to that at D. This weight 


_1 Of 0°5 tons is in the first instance supported by the resistance of 





the lower part of the rafter A D, and that of the strut DF, 


causing strains of compression in both of them. Their amount 
may be readily determined. Make Dg byscale equal to 0°5 tons; 


draw ad parallel to A D to meet the strut D F, and ad will 


equal the strain upon A D, and Dd that upon DF. Confining 


our attention for the present to the strain upon the rafter, we 
find it is transferred to the point A, where it is resisted by the 


action of the tie rod A F, and the vertical reaction of the support | 


at A. Making A K equal to a d, and drawing K 6 parallel to the 
tie rod—that is, horizontal, to meet the vertical line A b—we get 
the strain upon the tie rod A F equal to b K. It must not be 
supposed that these are the only strains brought upon the part 
AD of the rafter and the tie rod A F by the action of the weight 
at D, as the contrary will be apparent on proceeding to examine 
into the effect of the strain Dd upon the strut D F. The com- 
pressive strain Dd is transferred to the point F, where it is 
resisted by the bars AF and FC. Plotting F f equal to D d, on 
the prolongation of the strut D F, and drawing f c parallel to F C, 
the strains upon A F and F C are represented by F f and fc. 
The strain upon A F may be disregarded, as it is counterbalanced 
by one of an opposite tendency and equal in amount from the 
weight at E, which also brings another equal strain upon the king 
rod. The total strain upon the king rod is equal to 2 x fc, but 
only half of this has to be regarded as affecting the other mem- 
bers of the half truss. Following the action of the strain f c, it 
is transferred to the point C, where it is represented by C b. If 
bf be drawn parallel to the tie rod A F, then C K will represent 





resulting from the weight x is equal to a d, and by construction 
ad=dD. Drawing dd’ parallel to the tierod a d’=d'D= 


Wand angle a d d’ =9. Putting a d = S = strain on AD, 


we have S8 = y sine § = ¥ cosec. . To find the value of 4, 
we put tang. 0= a = s = 05000 = practically 26° 34’. 
Tracing the action of the weight * , which is the vertical com- 
ponent of that already determined, it will be seen that it is trans- 
| ferred to the apex C, and again resolved into a thrust upon the 
| rafter. Moreover, there is another equal weight at C, which 


| also brings a strain upon the whole rafter. Summing up, there- 
fore, we have the total strain upon the lower part of the rafter 





equal to these three, and, therefore, S = } = aa ~. + = x 

cosec. 9 = ou xe? = 0°75 xcosec. 9, Bearing in mind 

that cosec.9 = —! then S = 0°75 X 2'234 = 1°67 tons, which 
sine 6! 





agree close enough with the result given in the tables. The 
total tensile strain or pull upon the tie is the strain which reaists 
this thrust on the rafter, and is consequently its horizontal com- 
ponent, and is represented by mn in the diagram, By construc- 
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the strain upon the part C D of the rafter. This strain is again 
transferred to the point of support A, thereby causing an additional 
strain upon the lower part of the rafter A D, and upon the tie 
rod A F. So far, therefore, the total strain upon A D is equal to 
AK +CK=2AK, and that upon AF to 26K. In this 
instance the separate strains upon each member of the principal 
are equal, but this is partly due to the manner in which the load 
is distributed, the ratio between the span and rise of the roof, and 
the horizontality of the tie-rod, as will be more fully perceived in 
checking the strains by mathematical analysis. The whole action 
of the weight at D has now been accounted for, and it remains to 
examine into that at the apex C. This, by the distribution of 
the load, is equal to 0°25 tons, and, upon the scale of strains, 
equal to C b. Its action is, therefore, identical with that already 
considered, and it impresses upon the rafter an additional strain 
equal to C K upon C D and upon A D, and, consequently, an addi- 
tional strain, equal to 6 K, upon the horizontal tie rod. Instead 
of taking the last two strains separately, they might have been 
made equal to Ch, and, consequently, cj and hj would have 
represented the result upon the two parts of the rafter and the 
tie rod, being each of them respectively equal to 2C K and 26 K. 
In the interest of beginners, and those for whom our papers are 
more especially intended, it is preferable to demonstrate, at first, 
each successive step distinctly, so that no link in the analysis or 
reasoning out of the operation may be wanting. A reference to 
the diagram will indicate that the strains may be arrived at in a 
somewhat different manner, by resolving the forces as shown at B. 
If these be compared, by means of a pair of dividers, with those 
already determined, the identity will be established. The strains 
may now be tabulated, as represented in Table I., and may be 
briefly summed up as follows :—Strain upon A D = +3 A K; 
upon DC = +2C K=Cj; upon AF=—3 6 K; upon 
CF=—2fc; andupnDF= +Dd. 

There is clearly some analogy in the action of the strains 
upon a trussed roof and those upon a girder. In both instances 
they are augmentative according to the number of separate parts 
or bars in the structure, but the direction in which the increase 
takes place is not the same. Thus, ina horizontal girder the 
strain upon the flanges increased towards the centre, but in a 
roof they increase towards the abutments, the lower end of the 
rafter having to resist the maximum strain. A similar increase 
attends the strains upon the tie rod, as will be pointed out when 
examples are treated of in which the tie rod consists of two or 
more separate bars. If the rafter C B be considered in the light 
of the last or end bar of a lattice or Warren girder, the total 
strain upon the lower portion may be arrived at in exactly the 
same manner as in that case. The total reaction at B is equal to 
one ton, but of this one quarter is directly supported by the 
wall, so that the portion affecting the rafter is reduced to 
0°75 tons. Making Bm=0°75 tons, and drawing mn parallel to 
the tie rod, we obtain Bn, equal to the total strain upon EB, 
and mn equal the total pull upon the tie rod. It has been 
assumed in this investigation that there is no weight, such as a 
floor, for instance, placed upon the tie rod, but if such should be 
the case all that is necessary is to distribute it between the three 
points of support A, F and B, and add the weight to the strain 
already obtained on FC. The result will be an increase in all 
the strains with the exception of that upon the struts D F and 
FE. Inthe particular descriptions of iron structures we are 
considering there is very rarely any permanent load upon the 
tie rod. During the erection of the roof, and at subsequent 
periods of repair, the tie rod is subjected to a small permanent 
load, consisting of the necessary scaffolding and workmen, but 
this is not of sufficient importance to be taken into the calcula- 
tion, as the margin allowed for safety will more than cover it. 

Where there are so few parts, as in the first example we have 
selected in the diagram, all the strains may be readily calculated 
by a few simple equations directly the theory of their action is 
understood, that is provided their effect upon the various mem- 
bers of the truss can be traced from their origin to their final 
resistance at the points of support. Let W represent the total 
weight upon pod of the truss, then, according to our distri- 


bution of it, there will be a weight of x situated at the point D, 
and of * at Aand C. The strain upon the end of the rafter 


tion, the angle m n B equals the angle 4, and putting S' for the 
pull on the tie we obtain S’ = S x cosine 6 From above 
S$ = 0°75 x cosec. 6; therefore S' = 0°75 x cosec. 9 x cosine 9 
= 0°75 x cotang. 6 = 0°75 x 2 = 1°50 tons. Obviously the 
thrust upon C D equals that upon A D, minus a d, equals there- 
fore S — (0°25 x cosec. 6). The strain upon the strut DF = 
a d, and needs no further elucidation, and it only remains there- 
fore to calculate that upon the king rod. This is equal to 2 f c. 
Let it be put equal to S*, and we shall have the equation S* = 
2Ff=2Dd=2ad x sine 6. But ad = 0°25 x cosec. 6, 
therefore S* = 2 x 0°25 x cosec.8 x sine9 = 2 x 0°25 = 0°50 
tons. This completes the calculation of the strains upon the 
half truss. It must not be forgotten that a horizontal thrust is 
generated at the apex C, which is resisted by one similar in 
amount and direction, due to the action of the load upon the 
remaining half of the principal. This would be rendered appa- 
rent if the other half of the truss were replaced by a wall. As 
some of our readers may not be acquainted with trigonometrical 
calculations, the following equations will enable them to check 
some of the strains they have determined by the aid of the 
diagram, by simple arithmetical means. The rule for the total 
strain upon the end of the rafter may be thus expressed in words: 
“The total strain upon the end of the rafter is equal to the total 
weight supported by it, multiplied by the length of the rafter, 
and divided by the rise of the roof.” The rise of the roof is the 
distance from the middle part of the tie to the apex or junction of 
the rafters. If P be the length of the rafter, L the half span, and 
R the rise, then P? = L? + R? and 











P= VL? + R2 
= 100 x 25=11'18 
TABLE I. 
Parts of the half truss. 
Weight at ————_— — —— 
AD Dc AF CF DF 
A 2 an am a at vai 
D +055 | +055 | —050 | —0-25 +0°55 
F } +0°55 _ —v'50 os ae 
= .. | +055 | +055 | —0°50 — — 
ie Pa — _ — —0°25 — 
Total .. ..| +165 | +110 | —150 | —0°50 +0°55 














‘Substituting these values in the ‘rule, the strain upon the end 
of the rafter equals ore x iris = 1°67 tons, as before. Since 


the total strain upon the tie rod is the horizontal component of 
this, the rule for it is, “The total strain upon the tie rod is equal 
to the total weight upon the rafter multiplied by the half length 
of the tie, and divided by the rise.” Consequently, in the pre- 


sent case it is equal to “a = 1°50, as in Table I. Simi- 


larly to a girder, the strains upon a roof principal are increased 
in the ratio of the span, and diminished in the inverse ratio of 
the rise, which is virtually the depth, and exercises the same 
influence over both examples of construction. It is not an 
uncommon circumstance to find beginners who are able to cor- 
rectly analyse the strains upon a bridge girder, completely at 
fault when the diagram of a roof is put into their hands. 
This is due in some measure to the want of reflection, and in 
not keeping sufficiently in mind that a roof is nothing else than 
a bridge supporting comparatively a small load. 





LoNDON ASSOCIATION OF pron el Povmmane, — ie ae 
ordinary meeting of members is appointed to take place on Satur- 
day, the Sond of October, at the City Terminus Hotel, when Mr. 
Nicholson will read a paper on a ‘‘ New Expansive Action Steam 
Engine.” Mr. Joseph Newton, of her Majesty’s Mint, will preside, 
and the chair will be taken at eight p.m. precisely. : 

A VALUABLE discovery of bismuth ore has been made on a section 
belonging to Mr. Camac, near South Australia. Mr. 
Ei whilst overlooking some workmen e: ed in opening up the 

ide in search of a copper lode, believed from surface indica- 
tions to exist there, had his attention directed to the weight of the 
stuff dug up. A number of specimens were brought to town, and 
further examination has proved them to be bismuth ore of a very 





rich ceeigiin, and only impregnated with copper to a very slight 
exten 
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U.S.—7th May, 1869. 

1414. Ricuarp Capspury and Georoe Capsury, Birmingham, and Joun 
Mury Renpa.t, Torquay, Devonshire, ‘‘A new or improved descrip- 
tion of biscuit manufactured from the cacao bean.”—sih May, 1869. 

1420. Epwarp Frevcp, Chandos-chambers, Adelphi, Westminster, ‘ Im- 
provemeuts in steam fire engines and other pumping apparatus.” 

1421. Cuarves Lavtu, Rue de Fleurus, Paris, ** lmprovements in dyeing 
and printing.” 

1424. MaRK Scumert Worrcanc, Fairfield-road, Stratford-le-Bow, 
Middlesex, “Improvements in cricket and other balls.”—10th May, 
1869. 

1436. Joun Hatz, Birmingham, “ Improvements in fire-arms.” 

1438. CuristopHer Cross and ABEL Heywoop, jun., Manchester, and 
Grorce DanreL Witson and Tromas Bricat Witson, Cressbrook, 
Derby, “‘ Improvements in velocipedes.” 

1441. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “Improvements in galvanic batteries.”"—A communication 
from Emile Joseph Delaurier, Boulevart de Strasbourg, Paris.—11th 
May, 1869. 

1449. CuaRLes Henry MERnRitTT, Brunswick-square, London, “ Improve- 
ments in apparatus for basting of meat and other things while being 
roasted.” 

1457. Jonn Lowe GreaTorex, East Grinstead, Sussex, ‘“ Improvements 
in urinals.”—12th May, 1869. 

1465. Joseru Timmins and Joun Gayton, Birmingham, ‘‘A new or im- 
proved lever fastening for securely holding in a state of tension cords, 
cables, wire ropes, chains, or the like.” 

1470. Isaac Batrixnson, GeorGe Battinson, and THomas WHITEHEAD, 

Halifax, Yorkshire, ‘“‘ Improvements in machinery fur combing wool 
and other fibres.” 

1471. Jonn Fawcett, Huddersfield, Yorkshire, “Improved means or 
apparatus for measuring oil or other liquids.” 

1472. CHARLEs Fercuson, Glasgow,Lanarkshire, N.B., “ Improvements in 
the washing, brushing, filling, and corking of bottles, and in the 
means, apparatus, or mechanism employed therefor, part of which 
mechanism is also applicable for other purposes.” 

1475 Watrer Capocan, St. Anne-street, Birkenhead, Cheshire, “‘ lmprove- 
ments in couplings for connecting together the ends of driving straps 
or bands.”—13th May, 1869. 

1478. Jonn Kippax and JAMES 
“Improvements in the method of weaving counterpanes or quilts.” 

1482. Henry Bernovuii Bartow, Manchester, ‘* Improve:nents in cases 
for bottles and glass or other cups.”—A communication from Jules 
Mathieu, Paris.—14th May, 1869. 

1495. WittiamM WiLKrinson, Seymour-street, Euston-square, London, and 
Mark Boss, Cleveland-street, Fitzroy-square, London, ‘* Improvements 
in embossing, printing, enamelling, and ornamenting glass, metal, 
wood, canvas, or other woven prepared fabrics or other substances, and 
the preparation of the material or materials and ingredients employed 
therein, and machinery or apparatus appertaining to a part thereof.”— 
15th May, 1869. 

1500. Rospert Witson, Patricroft, near Manchester, ‘“ Improvements in 
machinery for preparing to be spun ,and for spinning and doubling 
cotton and other fibrous materials.” 

1502. Henry GeorGe WuiTeHEAD, Hanover-street, Eccleshall Bierlow, 
Sheffield, “‘ Improvements in the manufacture of spring knife cutlery.” 
17th May, 1869. 

1519. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in tramway and other locomotive engines and carriages, and in 
the permanent way for the same.”—A communication from Jean 
Larmapjat, Boulevart St Martin, Paris. 

1523. WiLL1aM Benson, Allerwash House, Hexham, Northumberland, 
“Improvements in treating or reducing ores, and in the apparatus 
employed therein.” 

1530. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in fire-arms and metallic cartridges, and in apparatus for filling 
the same.”—A communication from General Hiram Berdan, Paris.”— 
18th May, 1869. 

1558. CHauncey Cotton Parker, Brooklyn, New York, U.S., “ An im- 
provement in cord tighteners for curtain fixtures.” 

1559. Georce Perkin, Derby, ‘‘ An improved cup-and-ball castor.” 

1564. Tuomas HERBERT and James CALVERT Fow Ler, Riverhall-street, 
Surrey, “Improvements in means for conducting electricity for com- 
municating or transmitting signals and alarms.”—20th May, 1869. 

1569. Joun Garretr ToNnGuvUE, wo ny Seater noma Chancery-lane, 
London, ‘‘ Improvements in machinery 
stances.”—A communication from Felix Adolphe Dusargues de Colom- 
bier, Paris. 

1573. ARCRIBALD Munro, Arbroath, Forfarshire, N.B., and WILuAM 
BENNETT ADamsoN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
treating certain metallic substances and certain metallic articles, part 
of which improvements are also applicable to the construction of 
tools for cutting stone, slate, marble, and other similar materials.” 

1580. James Hupson and CuristopHer CatTiow, Burnley, Lancashire, 
“Improvements in looms for weaving.” —2lst May, 1869. 

1602. Jonn Dick, Coatbridge, Lanarkshire, N.B., ‘‘ Improvements in the 
rolls for rolling mills.”—25th May, 1869. 

1678. Witt1am Epwarp Newton, Chancery-lane, London, “A novel 
device for locking corks or ye in bottles and other necked 
vessels.”—A communication from Lewis Mortimer Ballard, New York, 
U.S.—3lst May, 1869. 

1714. Wituiam Rosert Lake, Southampton-buildings, London, “ Im- 
provements in apparatus for generating steam and for heating and 
cooling fluids.”—A communication from Antoine Romain Thirion, Paris. 
—3rd June, 1869. 

1752. Witu1aM Rosert Lake, Southampton-buildings, London, “ Im- 
ny sea | in reins for controlling saddle horses.”—A communication 
rom Jean Sala, Paris.—5th June, 1869. 

1920. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘Improve- 
ments in electric telegraph apparatus.”— A communication from 
Ludovic Charles Adrien am Guyot d’Arlincourt, Boulevart St. 
Martin, Paris.—23rd June, 1869. ‘ 

1958. Georce Cranston HaswE Lt, Edinburgh, Midlothian, N.B., ‘‘Im- 
provements in water directors for fire engines, garden engines and hose, 
and for nozzles for force pumps.” —29th July, 1869. 

2276. Tomas Parsons, Massachusetts, U.S.. “A mew and useful 
mechanism, apparatus, or engine to be used either in measuring water 
discharged from a conduit, or for various other useful purposes.”—A 

ication from Gerard Sickles and Oliver Atkins Farwell, Boston, 


London, “‘ Per- 


“Power looms.”—27th 





Kippax, Bolton-le-Moors, Lancashire, 


, 








ments in velocipedes.”—A communication from Alphonse P 
Adrien Barberon and Joseph Meunier, Paris.—6th September, 1869. 

2628. Witt1aM Bruce THompson, Dundee, Forfarshire, N.B., “ Improve- 
ments in auxiliary screw propellers.” 

2630. SHapRach RawsTHoRNE and Jonny Mercatr, Preston, Lancashire, 

* . “7 ~ in mules for spinning.” 





2682. CIs ELLERSHAUSEN, pton-buildings, Chancery-lane, 
London, “‘ Improvements in the means and apparatus for utilising the 
force of the waves.” 





Massachusetts, U.S. 

2279. Wittiam Ropert Lake, Southampton-buildings, London, ‘An 
improved apparatus for shearing or clipping animals and skins.”—A 
eaataaaes from Edwards Henry Mawli Paris. — 27th July, 

169. 

2289. HERRMAN SALomon HEYMAN, Manchester, “‘ A process by which the 
waste of flax and hemp is converted into substitutes for cotton, wool, 
and flax.”—A communication from Theodor Heyman, Gothenburg, 


” 





2634. Gzorce Litris, Rutherford Park, New Jersey, U.8., “Improve: 





den.—29th July, 1869. 


, 2483 





‘or cutting wood or other sub- | 





2379. ARCHIBALD TurNER, Leicester, ‘‘ Improvements in utilising waste 
strips of india-rubber, and in machinery for cutting sheet rubber into 
thread.” —9th August, 1869. 

2434. Samcet Satu, East Suffolk Carriage Works, Halesworth, Suffolk, 
“Improvements in common road carriages.”—14th Auguat, 1869, 

2440. Henry Pinkus, Camden-road, Camden Town, London, “'Improve- 
ments in furnace and other heating apparatus, and in the methods of 
applying and using therewith certain elements of combustion, and in 
the combination therewith of the processes with materials to be used 
in the manufacture of metals and other things and uses, and in the 
mechanical constructions necessary therefor.” 

2441. James Biype, Sheffield, “Improvements in scissors or apparatus 
especially suitable for gathering flowers and fruit.”—16th August, 1869 
Witttam Jones, Guide Bridge, Lancashire, “ Improvements in or 

applicable to sewing machines.” —19th August, 1869 

2536. Henry Yates, Rue Lafayette, St. Pierre les Calais, France, “ Im- 
provements in the manufacture of lace on bobbin net or twist lace 
machinery.—26th August, 1869 

2541. Octave Vivier, Sekforde-street, Clerkenwell, London, “ Improve- 
ments in means or apparatus for measuring and indicating the distance 
travelled by vehicles.”"—27th Avoust, 1869 

2570. Henry Epwarp Newton, Chancery-lane, London, “ Improvements 
in furnaces.”— A communication from George Graeme Clarkson and 
James Lewis Paige, Rochester, New York, U.5.—30th August, 1869 

2082. James Suanp, Upper Ground-street, Blackfriars, Surrey, ** Improve- 
inents in direct-acting steam pumping engines and steam fire engines.” 

st September, 1869 

2509. Hexnxy Bripcewater, Watford, Hertfordshire, “ Improvements in 
railway chairs, and in the means of securing bridge and flanged rails 
to their sleepers.” 

2600. Ropert Spear, New Haven, Connecticut, U.S., “ Transmittin 
power for operating marine signals and for other purposes, by means of 
air or fluid.”—Srd September, 1569 ; 








All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 





List of Specifications published during the Week ending 
18th September, 1869. 
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217, 226, 10d ; 285, 18. l0d.; 237, 1s. 6d.; 241 Gd.; 242. 10d.; 

















388, 8d; 3 


391, 4d ; 392, 4d.; 393, 4:1; 304, 4d; 397, Sd; 395, 4d’; 400, 4d; 405, 

406, 4d.; 407, 6d.; 409, 4d.; 410, 44.; 411, 4d.; 412, 4d.; 413, 4d.; 415, 4d.; 
417, 4d.; 418, 4d; 420, 4d; 423, 8d.; 424, 4d.; 426, 4d.; 429, 4d.; 430, 44.; 
433, 4d.; 434, 4d.; 436, 4d; 442, 4d; 447, 4d.; 449, 4d,; 450, 44.; 452, 4d; 
453, 4d.; 454. 4d ; 455, Sd.; 457, 4d.; 459, 4d.; 460, 4d.; 401, 4d.; 467, 4d.; 





476, 10d; 477, 4d.; 517, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 












ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesty's Commissioners of Patents. 
THE ENGINEER, at the office of her Majesty's C yf Pat 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
298. R. Woop, Halifax, * Steam engines.”—Dated 30th January 
This consists in the application of a separate small steam cylinder and 
piston with an ordinary slide valve. The piston rod theresf is connected 
with another rod in communication with, and giving motion to, the spindle 
of the cut-off valve. The valve red is provided with two collars or 
shoulders, between which are two cams mounted upon a hollow spindle, 
within which works a slidable rod, connected to the governor by a bell- 
crank lever and connecting rod.— Not proceeded with 
312. A. Barciay, Kilmarnock, “‘ Ejector condense 


1869, 


Dated 2nd February 





OU 

This consists in leading a steam pipe, supplied with steam from a boiler, 
through the centre of the nozzles of the ejectors or condensers, or ejector- 
condensers, under which various names these instruments are known. 
By means of this pipe a small supply of steam can be carried through the 
instrument at such times as may be required to insure its operation. — 
proceeded with, 

594. T. Moore, Stockton-on-Tee 
1869 

This refers to a patent dated 3rd April, 1867, No. 990. To a frame which 
supports the whole apparatus the inventor forges or casts bosses, on 
which two lifting wheels are free to revolve loosely. A spindle passes 
through the bosses, to the outer end of which he keys a hand chain wheel. 
Between the lifting wheels he places a frame also keyed or forged to the 
spindle, and this frame carries pinions at its outer end, by preference 
four, but one or more may be used. The pinions are free to revolve on 
their own axes, and at the same time to gear into teeth formed on the 
lifting wheels. 

597. J. A. F. Suter, Hereford, and T. ¢ 
Dated 2th February, i869. 

The furnace is constructed of two or more principal parts, name 
generating chamber, a combustion chamber, and a superheating chamber. 
In the first, or gas chamber, the coal, peat, or other solid fuel, is converted 
into gaseous fuel by being ignited and supplied with a sufficient quantity 
of air to convert the carbon of the fucl into carbonic oxide. The second 
chamber of the furnace consists of a reverberatory or other chamber, into 
which gaseous fuel produced in the first chamber, mixed with the re- 
quisite quantity of air for combustion, is burned. In the third, or supple- 
mentary chamber, the gaseous fuel may be heated prior to being burned in 
the combustion chamber. 

603. C. MarknaM, Brinnington, Derby, “ Boilers.” 
1869. 

The inventor forms the boiler of a number of sets of tubes, each com- 
posed of two horizontal tubes, at a distance apart from one another, and 
connected at intervals by vertical tubes which are cast in one piece with 
them. Several such sets of cast tubes are set up side by side with the 
ends of all the horizontal pipes, passing through two parallel brick walls, 
which form the side walls of the boiler furnace. One end of each of the 


x, “ Applying power.”—Dated 26th February, 











’. Hinpe, Fownhope, “ Furnaces 





ly, of a gas 


Dated 26th February, 


| horizontal tubes is by preference closed by a cap or cover, whilst the 


opposite ends of all the lower horizontal tubes are connec ted tou a pipe to 
which the feed-water is admitted, and the opposite ends of all the upper 


} horizontal tubes are similarly connected to a pipe which forms a steam 


chamber, The several sets of tubes are thus each connected to a feed- 
water pipe and to a steam chamber, and all the joints by which they are 
connected to these pipes are exterior of the boiler, so that they are not 
uffected by the heat of the fire.—Not proceeded with. 
604. W. A. Herrine, Chertsey, “* Pumps.”--Dated 26th Febr 
The inventor employs a cylinder or pump-barrel, open at beth ends, and 
supported at its centre by a ring standing out from its exterior and pass- 
ing to the sides of a casing by which the pump-barrel is surrounded. 
The casing is thus divided into two compartments, one open to one end 
of the cylinder, whilst the other is open to its opposite end. The piston 
rod passes out through a stuffing-box in one end of the casing, and has a 
to-and-fro motion given to it in any suitable manner. From opposite sides 
of each compartment of the casing passes a pipe or passage, the passages 
from one side leading to an inlet valve box, whilst the passage from the 
other leads to an outlet valve box. : 
605. C. Wiiu1ams, Plumstead, ‘* Motive power. ”—Dated 26th February, 
1869. 


vary, 1800. 


The exhaust pipe of any engine worked by steam, air, or other gaseous 
fluid under pressure, is passed into the reservoir or generator contaming 
such gaseous fluid, onl the exhaust steam or gaseous fluid driven or 
forced into the reservoir or generator by preference, by means of a current 
of the steam or gaseous fluid circulating through pipes or boxes contained 
within the reservoir or generator, stopping its back flow by valves or 
otherwise, and insuring its passage into the reservoir or generator by 
means of a small amount of power expended if necessary.—Nol proceeded 


with, 





Class 2.-TRANSPORT, 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boais, Carriages, Carts, 


Harness, dc. ; asta 
365. D. D. Kyxe, Victoria-street, S.W., “‘ Railway signalling.”—Dated 5th 


February, 1869. 

Tubes eve chtachod to the engine and carriages of a train, so as to form 
along the train, or any portion thereof, one or more continuous tube or 
tubes when connected tegether. Stop cocks or other apparatus are 
in connection with these tubes, to be acted on by the passengers, 

arranged 


guards, or drivers, or by agency in or external to 
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the train, so as to apwrnte the continuity of the bore or channel of the 
tubes. Exhausting or pumping apparatus on the engine, guards’ van, or 
other part of the train, wrought by power obtained from the engine or 
motion of the carriages, or by independent motion, is placed in connection 
with these tubes. 
580. W. 
1869. 
The wheels, instead of being placed one behind the other, as in the vehicle 
known asthe French velocipe Ao, are pli wed parallel or face to face on the same 
axle, and at any suitable distance apart, so as to suit the nature of the 
muchine or the requirements of the operator. The shaft is provided with 
two cranks throwing in opposite directions ; upon each end of this shaft 
is a wheel, one or both of the x fixed, and all the rest of the 
apparatus being suspended f vorking loose upon the shaft in 
suitable bearings, and below the centre of motion. ‘The seat is slung from 
journals or bearings _ vugh which the shaft passes; oil cups are pr ovided 


Anyon, Manchester, “ Velocipedes.” — Dated 25th February, 















for lubric: vting the ft, a handle is fastened on each side of tl 
rising from the ri and furnished with a cross handle px 
through the head.— Not vith 













584. J. Moony, York, ** m d 25th February, 1869. 

In order, when moorir 2W of a cable wana the vessel 
or floating body, the inventor provides a cable made of ny other 
material, vided into short lengths of from thirty to fort y or y num- 
ber of f + Pizatliey according to the natu the cable used, or the form of 
the vessel or body, and the waters in y uch mooring is to take place. 

Not proceeded with. 

537. E. D. Barker, Wesl uper-M. Railway brakee.”"—Dated 25th 


February, 1869 














This consists, First, in trans: isu ent fore e to act on the brake 
blocks to skid or stop the wheels of an entire trai in in the shortest pos- 
sible time, so as to avoid colli the power of adjusting 





ording to the state 
to be able > to: ivoid 


the force with which the 
of the weather, 
skidding the ce 
brake blk and the } 
by unequal wear of t 
the strains on : 
ordinary methi 


CKS are 


3 in ordinar 

















589. F. Brapy, 
25th Feb 
The inventor 
points of the 





mt of the 


just in fr 
fi two inches 


wit t long, 





h thick 







































wide, and half-inc 8 
about four feet. These br 1 with ; f 
placed on standards or bearin le of which the 
bar isto be. The shaft is turne 2 switches, so that 
when the switches are ¢€ ithe 4 fully ‘losed the bar shall 
be out of the ; to be long 
enough to r at the side of 
it. The cur so as to avoid 
chairs, or fish-] 1 bolts counter- 
sunk into the rib of the ra . rved bar is ap- 
. H. J. Lepoer, Menehester, “* Railway signals.”—Dated 26th Febrvary, 
1860. 

This consists in provid hfare of ample « emg ions through 
the whole length of the car , and fi le Ca so to another, if 
necessary, by forming a doorway and fitting a door Ay each division or 
partition which nov wtrates carriages into compartments, and if neces- 








Cc 
sary in the ends of the carriages. 
ference are situ - ib 
and down ingroo 
all the privacy ‘ne ch compartment wh 
such doors are fustened | 
upon by a lever or seri 


These thoroughfares and doors by pre- 
and the doors are made to slide 
when closed suc 
Beez exists; 
means of a ng hook, whi os 
and cur mnecte sd toa rod runnin 





> Seats 









































the whole length of t > carriage. In each compa 

chain is suspended, which is connected ~ an arm branching 

longitudinal rod, turns partially in its bearings, and thus the ho oe are 
caused to release > di oors In such carriage, so as to open up : m- 
munic ation thr iding doorways between all the campartuns nts ; 
one of such doc f comes in cont with the longer arms of two 
levers, thereby depressing them and causing their shorter arms to be 
raised up; these latter, havi peculiar clutches connected to chains 





attached to them, in rising pus sh out: naphore signal, and at the same 
instant pull the ordinary rope which on sses from one end of the train to 
the other, and t ctuate the hammer of a gong situated either in the 
guards’ van or on the engine, or both, or if connected with a steam whistle 
cause if to sound an alarin. 








DUS i 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
Dyeing, 


-reparing, Manufacturing, Printing, and Dressing 


Fabrics, ce. 































































| 625. W. R. Lake, Southampton-buildings, “Lawn mowing machine.”—A | 
communication.—Dated 1st March, 1869. | 
The frame of the machine is formed of two side plates of cast iron, | 
secured together by a bolt at the back of the large roller, and by the cutter. 
The roller acts upon the ground, and gives motion to sever: ul wheels and 
| the revolving cutter. A train of geared wheels is used for multiplying 





590. WLR es Wi ) Febvvary, 1869, 
This rel tlds made x1 to tr ro threads 
or inserte ie strands of nsists, in 
attaching the eyes at any regular « ntinuous thr or 
thread; and, Sccor lly, in werving d 
in convenient lengths for mounting i 
596. J. Curernam, ¢ Md . ary, 
Tsou. 
Instead of windin D 
well as the yarn, 
that when th i 
and the yarn trans em. 
te wind the yarn tinished 
respect except the 4 
crossed in the bui retain its bulk and form as oan 
vith« the s 
606, J. ADAMS, Ar ton-stret, Sadler's Wells, “ Railway communication.’ 
Dated ¢ wary, 1369 
The inventor avails himself of the air generated by the progress of the 
train to produce an audible signal carrying an alurum or bell in the 
guard’s van. To curry this into effect the inve a es upon the ro ~ of 
each carriage a length of ch tin hooked together between each carriage, 
forming a conti: is nend to end of the train, and pommeated 
to an al also upon the tender of the 
engine ge a box or channel 
I8in. lon e 5 with a flange drum | 
2], and connected to the fan wheel or 
1 to this pulley is : sth of chain which 
tin. 
l veet, E.C., “ Loois.”—Dated 27th 
This consists, the « truction of 3 for the pur- 








pose of propelling the air: 
suitable mechanical ¢ 


*tuated by 
oyed 





neriy wces, 












for arresting the speed of the eventing it 

shall have been driven across the iN ,in the m wel 
of motions, and in inechanical ; ! unected ther 
purpose of actuating an ur propelling apparatus,—Jot proc 








609. R. Pyse, 
oh, Molkeain 
This c tsi 
railway engine or ot 
rear the effects of the e 


res its may bet 





















and the dailervus 

carriage, mounted upon axles and 

ments, so arranged as to wit 

telescope 

610. J. H. Jonnson, Lincoln's sflelix, “ Raw sil wsuirid -A coi- 
nic .—~ Duied 27th Fe bruc /, 1800. 

This e s First, in measuring the exact length of silk in each 
skein by sclf-aecting mechanism. 5 condly, in obtaining by self-acting 
mechani iks or u en length. Thirdiy, in ascertaining 
exactly the nt ‘umber of skeins in i 
613. E. Cuapman, Zyremont, ** ¢ ling engines. Dated 27th February, 

1869. 





s in the application to cardin g engines of a rotating roller 
roll covered with pins or teeth working into the outer interval 
between the rollers of the carding engine, com nmonly called the workers, 
and the clearing rollers or strippers. ‘These additional rollers, which mi Ly 
be called combers, are placed near the part where the strippers take the 
fibres from the work ers. ‘The fibres taken by the cylinder from the feed 
rollers are carried forward, and in the usual manner left upon the teeth 
of the various workers, which are in their turn cleared by the more rapidly 
revolving strippers.—.Not proceeded with. 

619. J. Lapury, Leeds, “ Spinning and twisting machine. 

1869, 

This consists First, in the application to such machinery of pairs of 
drawing or delivery rollers constructed in two or more parts longitudi nally, 
such parts being operated so as to move a slide endwise in opposite 
tions, as described in the specification or a patent dated 4th April, 
, No. 1009, Secondly, the improvements relate to that class of frames 
which stop running while the dofling of the bobbin is effected, and the im- 
provements consist in the application of means to avoid having the ends | 
or threxds to attach to each empty bobbin separately. For this purpose 
the inventor introduces a boss or collar under the bobbin, or betwixt it 
and the wharle, recessed or cupped to receive the bobbin, and hearranges 











"Dated lst March, 














so that the lifter rail drops below the bottom of the bobbin at the time of 

doffing, so that the yarn will wind upon the boss and remain there un- 

broken while the frame is standing ready to be wound upon the new 

empty bobbin when the lifter rail is raised «into suitable position for the 

purpose. 

638. J. Woop and J, Hampson, Preston, ‘* Temples and roll 
March, 1369. 

TLis consists in having the temples ona shaft with a bar of iron or other 
suitable material, in a parallel line or convenient angle with the front edge 
of the temples, and under the cloth and on the shaft is fixed a small 
bracket or brackets, which is also fixed to a finger that is bolted to the 
front carrier, or what is commonly called the breast beam, with a stud 
finger tuppet. A cam, lever, or levers is or are fixed to the lathe or slay, 
and every time the lathe or slay beats up the cloth it works on the finger 
or fingers, the cam, tappet, lever, or levers, which is fixed on the front 
carricr, moves or lifts the temples up, and giv es a partly rotary or vertical 
motion to the temples, and causes the yarn to spread, which gives the 
cloth a better cover.—Not proceeded with. 

644. H. W. GoLprinc, Moorgate-street, 
3rd Mare 1S69. 

This cousists in improved machinery or apparatus for operating upon 
cotton seed mechanically as well as chemics uliy, and is designed to remove 
the cotton adhering to the seed. The framing of the machine or apparatus 
supports a reservoir tu contain the seed to be operated upon, a hollow 
axis working (water-tight) through the ends of the reservoir, and hollow 
cn ited arms closed at their outer ends and forced into the hollow 
A rigger is fixed on the hollow axis for imparting rotary motion 
theret ‘to by means of a strap or band suitably driven. Cylinders of sheet 
metal are mounted loosely on solid axles, to which are affixed brushes. 
These cylinders are made in two parts lengthwise, the upper part of each 
cylinder being capable of being moved over the under part thereof. 
Tvothed wheels are employed for imparting rotary motion to one of 
the solid s, and brushes are fixed thereon by means of a wheel over which 
achain p: ind is suitably driven. A puiley is fixed on the other solid 
axle for imparting rotary motion tothe brushes fixed upon it, which may 
be effected by means of a strap or band passed over the pulley and suitably 
driven. An endless travelling band or cloth works over rollers, to one or 
more of which rotary motion is to be imparted for advancing the driving 
band at the proper speed. A wiper is used for keeping the curved part 
of the reservoir clean. 

645. The abstract of this specification will appear in our next number. 
650. H. A. Bonnevitie, Paris, “ Doubling stugis and tissues.” 
munication.—Dated 2ad March, 1869. 

This apparatus is composed of a table upon which the stuff or article is 
placed supported by the frame of a metal plate placed above, the width 
of which progressively decreases, and upon which the stuff or article 
is gradually turned down and folded by the cover of the apparatus, by 
passing through an aperture the length of the metal plate. This apparatus 
is controlled by regulators worked with screws or otherwise, according to 
the width of the stuff or article and the width of the doubling. On 
issuing from the apparatus the stuff or article is caught between a series 
of conveniently adapted drawing rollers actuated by any sort of motive 
power. 


”__Dated 2nd 











» Cotton seed cleaner.” —Dated 
























—A com- 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mil ls, de. 








the veloci ity, and for conveying motion from the roller to the revolving 
The lar, @ wheel is upon the same axis as the roller, and is 
tts 1 to tl a ratchet and pawl, so that it will be driven by 
the roller when the 1 1ine is moved forward, but will be loose when the 
machine is drawn ba rd. This arrangement prevents the turning of 
the cutter in the machine from place to place. The wheel may, 

however, be fi tached to the — Another wheel gears into a 
pinion on the axis of the revolving cutter, and drives it rapidly in the 
cirection of the arrow. 

640. W. CLark, Baker-s 

1869. 

The inventor imparts reciprocating motion to an upper cut plate by 
means of a lever pivoted on the lower plate, and connected with the 
upper plate by a pin fixed on the latter. The other end of this lever 
works in a zag cam-groove formed on the periphery of a cylinder 
mounted in bearings at the rear of the comb-plate, or the cam may be 
formed of a disc or pl ite bent of the zigzag form desired. 
















strect, “ Shearing apparatus.”—Dated 1st Mareh, 







Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
P. J. Wietemorns, Lisle-street, Leicester-square, “ Ovens.” —Dated 
Janvary, 1569. 
This consists in constructing ovens for baking and other purposes with 
an inner and outer case, such inner case being so constructed as to leave a 
1 round the sides, top, and bottom, or nearly so, | 
of such inner box or case; and between it and its receptacle or outer case, 
such space or passage way, when the oven is in use, being filled, or nearly 
80, with steam of a sufficient temperature for the purposes intended, and 
by the means and — ition of steam in such manner baking or cooking ; 
bread and other articles of food — Not proceeded with. i 
331. F. Vanperney, Uccle, Belgium, “ Brick-making machiner; 
mun cation. Dated 3rd February, 1869. 
s consists of a pug mill of the ordinary construction mounted above 
ries of moulds, which are placed in a circular or rectangular framing. 
The clay or other material is forced down to the lower part of the pug 
mill, where it enters moulds carried upon a circular table, which has a } 
rotary motion communicated to it in any suitable manner. Beneath the 
a wheel or drum is placed, upon which the bottoms of the moulds 
are brought to bear in their rotation. This wheel causes the moulds to 
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space or passage Wi 
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rise, so as to bring the upper surface against the underside of a tixed 
table or plank; in this oper: ition the clay becomes compressed within the 
mould, e moulds, with the material within them, then pass on 








wards a second wheel or drum, by which the bottom of the mould is 

1, so as to cause the moulded article tu project beyond the top of its 
ld. It can then be removed to a drying stac or, if the clay 
ntly free from moisture, it can be stacked or otherwise treated for 
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burning. 


, Runcorn, ‘ Substituld Sor fire-brick.”—Dated 1st March, 1869. 
e using fire-bricks, lumps, stones, tiles, or other forms of 
ils or compounds in construction, burnt or unburnt, the inventor 
s powdered or reduced ganister, stone, quartz, sand, mica, sandstone, 
or ohare eous material, plumbago, lime, baryta, steatite, and magnesia, 
alone or separ: tely, or in varied proportic th fire-clays, or with each 
other, or ~- siliceous or other solutions, mixed or not with hair, fibre, 
lust, shavings, or pulverised coke, or with other analagous materials. 
J. Reap and W. H. Micnetmore, Borough-road, Southwark, 
hinges.” —Dated 26th February, 1869 
ie pin or vertical axis of the hir is mounted in bearings, so that it 
freely turn through rather more than a quarter of a revolution either 
he upper part of this pin is squi red so as to receive a lever or 
shoe which is affixed to the lower angle of the door, which thus turns on 
and with this pin as an axis. On the pin are mounted two rollers, so 
to turn on vertical dises, which are at some distance from the a of t 
pin itself. Two curv 1 jaws re mounted on vertical axes, one on each 
side of the hinge-pin, anc acted on by a spring, so as to make them 
close tightly together towards the hinge-pin, and thece jaws are geared 
together, so that when either one of them is caused to move from the 
hinge-pin the other also moves from the hinge-pin. The rollers already 
described bear on the inner surfaces of these jaws, one upon each, and 
each of these faces is made of such curvature that when, by moving the 
door, the hinge-pin with its rollers is turned, the rolle running on either 
face causes the jaws to expand against the force of the spring, and, con- 
sequently, when the door is left free the force of the spring tending to 
make the jaws close together causes the rollers to be passed towards the 
middle position, und so closes the door. 
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Class 6.—FIRE-A RMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or ‘for Coast Defence, Gun Carriages, d&c. 
591. W. T. Etey, “Cartridge cases.”—Dated 26th Feb 
ruary, 1869. 

This relates to improvements in the construction of cartridge cases for 
breech loading fire-arms in which the charge is ignited by means of a pin 
projecting laterally from the cartridge. This pin is so arranged as to 
enter a metallic recess or cap chamber secured in the boo ad base or pack- 
ing of the cartridge case. In this metallic recess the detonating mixture 
is placed in a cap or otherwise, so that upon the pin being struck the 
detonating substance is exploded and the charge ignited. This cartridge 
is well known as Lefaucheaux, or pin-fire cartridge. Now, according to 
this invention, the inventor arranges a metallic cup in front of the paper 
baSe or packing of cartridge cases of the description above referred to, 
such metallic cup having an aperture of suitable form for the insertion of 
the metallic cap, chamber, or recess. With the metallic cup he combines 


Gray’s-inn-road, 





, 470. 


| tinous 


an annular coil of metal, so formed as to extend a suitable distance along 
the interior of the cartridge case. The end of the annular metallic coil is 
partly closed, and fits within the metallic cup. There is an aperture for 
the insertion of the metallic cap, chamber, or recess formed in the end o 
the metallic coil, similar to the apertures formed in the metallic ye for 
the same purpose. After the paper base or packing has been placed 
within the paper cartridge case, provided with an external metallic cap, 
as hitherto practised, the metallic cup and coil, with the metallic cap 
chamber, are introduced and pressed into the ‘cartridge case. By the 
application of pressure the parts are consolidated, and ‘the metallic cup 
and coil securely held down by the flanges of the metallic cap chamber. 
When applying pressure to the combined cartridge case the metallic coil 
is enlarged, so as to fit the interior of the case at that part where the 
metallic coil extends beyond the paper lining of the cartridge case. 

611. C. Maw, Aldersgute-street, “ Cartridge and torpedoes.” —Dated 27th 

February, 1869. 

In manufacturing cartridges for fire-arms and ordnance according to 
this invention, in pl: we of employi ing gunpowder or gun cotton as the 
explosive material, the inv: entor uses gaseous explosive compounds. For 
this purpose he forms the case of his cartridge cither of metal paper 
rendered impervious to the gaseous compounds, or any other suitable sub- 
stance, and to explode the cartridge he employs a cap or percussion 
arrangement fitted to it, similar to those now in use with many kinds of 
cartridges used for breech-lo: uding weapons. 

617. L. ¢ * Signals jor artillei 








~L on Aberdeen, ‘y practice.”—Dated 27th 
Pl aien in Ps ‘ground a little distance in front of the butt, out of the 
line of fire, is a pole with a socket in which a lighter pole is swung, kept 
srect by means of weights, but easily pulled down into a horizontal 
position by a cord atts iched tu the top, running along the range to the 
firing party. On s lighter pole a red square is stretched, either of 
—ag4 painted t tin or iron, perforated with bales in case of wind. 
624. Rue Gaillon, Paris, “ Metallic cartridge.”—A 
Jated [st March, 1869. 
This relates to that class of met: llic cartridges where the head and the 
shell are made of one p' To form cartridges the inventor 
takes a blank round piece of meté al of the required thickness, and forms 
unde press with suitable dies into a concave cup. He successively 
sses this cup through decreasing sizes of dies, so that the sides are 
dually drawn out and form the shell of the cartridge, the head during 
this time retaining its original thickness. He then compresses the hez ad 


















communication. —D 





















under a press, by which he forms the rim, the recess or y in which 
the priming cap is placed, and if requisite pierces the om by which the 
fire communicates with the charge.—Not procecded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, d&c. 
109. R. Watson, Birmingham, ‘ Stop-work in chronographs. 
January, 1869. 

Hitherto, in order to stop and start the piece, several actions of a com- 
plicated nature have been required, but in this invention the starting is 
effected by providing a toothed wheel having contrate or upright teeth or 
pins, ac’ ted upon on one side by a spring click, which, being pressed by 
the push-piece, drives the toothed wheel one space On the other side a 
spring detent acts on the upright teeth or pins of the wheel, and this 
detent, carrying a small spring, is allowed to descend on the balance by 
means eof the revolution of the toothed wheel.—Not proceeded with. 

. M. Merrick, Massachusetts, 
h January, 1869. 

This composition is termed diatite, and the ingredients are gum shellac, 
or its equivalent, and finely-powdered silica, the latter being prepared in 
any proper manner well known tu chemists or miner: logist: or existing 
in nature in the form of a diatomaceous deposit or infusoriai earth. 

. D. ABEL, Southampton-buildiugs, “ Washing apparatus.”—A com- 

Date 8th January, 1869. 
tampers { guided in a framing are arranged to act 
long horizontal ring cylinder, partially 


"—Dated 14th 





* Composition Jor ornaments.”-—Dated 

















municati 


A row of beaters or 











upon the surface of a revo: 
immersed in a trough containing soap-water or other fluid, round which 
cylinder the textile fabric is caused to pass in a helical direction, being 





guided for this purpose by a number of stationary guiding bars arranged 
along the cylinder, and the fabric is furthermore hel 1 aguinst the cylinder 








by one or more pressing rollers.— Not proccede "4 
269. C. A. L. HoetscHen, Geneva, ** Musical 3 —Dated 28th January, 
1889. 


The inventor hinges the seat to the frame at the back, front, or on 
either side; but he prefers to hinge it at the back. In the first case he 
simply retains the mus yorks, already wound up, by a detent, and 
allowing a slight downward motion of the side of the seat opposite the 
hinge to take place as the weight of the body comes upon it. He employs 
this motion to release the detent, and thus allows the action of the 
mechanism to commence.—Not proceeded with. 

T. E. Lunpy and T. Hoop, City-road, ‘ Drivin 
electro-magnetisin.”—Dated 30th January, 186) 

The inventors fix an armature to the ordin: ar electro-magnet by means 
of a real magnet at the bottom (or in any other suitable position) of the 
electro-magnet, and by this means the poles of the upper magnet become 
permanently mi augnetised. When a current arrives it dema gnetises the 
electro-magnet, and the armature at once rises ; but so soon as the current 
has passed through the coils, and completed its work in the apparatus, 
the power of the real maguet again acts upon the electro-magnet, and the 
armature is again tixed. —Not proceeded with, 

V. A. HonpaiLie, Paris, ‘Metallic bung -Dated 16th Feb 

‘he bung consists of two parts, that is to say, the body, 
cut at its shank, and is fixed into the bung hole after being seosinadiy 
dipped in resin or other glutinous matter, and, secondly, the plug whose 
shank also terminates in a screw for fitting into the interior of the boay, 
which is furnished with screw threads for the purpose. 

581. H. LoewensBero, Berlin, “Hat compound.”—Dated 25th February, 18 

The invent r r tak s any suit able bi ut, bonnet, or other artic ‘le of we aring 
apparel, < 














ag sewing machines by 
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voulphur or othe r mineral guodact, after which the 


ul ist ince, « uct u 
simile or mould thereof 


or other article is removed, and an exact fac 
obtained. He then covers the inner or outer s urface of the mould thus 
obtained with a layer of glue or other gelatinous substance, or such sub- 
stance in c sination with glycerine or oily or fatty matters, either with 
or without any desired ec jlouring matter, and when cold the hat shape 
thus formed is taken from the ori ginal i yuld, by which means the exact 
fac simile of straw, pla I attern or design may be accurately 




























impressed thereon.—N 

582. B. P. * Abrasion shaping machinery.”— 
Dated 

This cor } vdaptation of the copying principle employed 
in the machines in use for the shaping of the wood stocks of guns, lasts 
for shoes, and such like articles, to the production of surfaces other than 
1 articles of met 1d partly in special machinery and apparatus 
vrinding and polishing the edges and surfaces of the metal heels of 


: } ecis 
and shoes, the edges of iron washers for machinery, and similar 





PARKINSON, Gloucester-grove, Brompton, ‘* Wood cutting.”—Dated 
LE *“ 
s consists in combining in one machine a circular saw, a band saw, 
a machine for cutting m 1ouldin gs, or for planing, grooving, tonguing, 
edging, and thick knessing s boards at one operation, and for cutting single 
or double tenons, and also scribing them at the same operation ; and also 
for cutting curved or irregular moulding: 8. 
5x8. L. sae EL, Bangor “d-court, 
February, 1865 

The inve lb connects together the two portions or lengths of the stock 
of a pars 1sol, or umbrella, or sunshade, by means of two tubes, which are 
d together end to end I by a hinge joint, and are at their opposite 
ends f 1 the one on to the end of one length of the stick, and the other 
on to the end of the other length of the stick. One of the tubes also con- 
tains a circular bolt, capable of being slid out endwise from the tube, so 
that its end may project therefrom. Through this tube is a slot, through 
which a pin is passed into the bolt, and by this pin the bolt can be slid 
to and fro like the bolt of any ordinary door bolt) —Not proceeded with. 





bruary, 





* Parasols, umbrellas, dc.”—Dated 25th 


connect 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

28. E. Fox, Shefiield, “Iron and steel.” —Dated 5th January, 1869. 
This consists in melting and refining in an ordinary cupola or other- 
wise any or all descriptions of cast and wrought iron, scrap or pig metal, 
or certain quantities of each, and when melted in running them pet 
or they may be used in the molten state, to worked in the puddling 
furnace in such proportions as may be found desirable for the production 
of various descriptions of iron and steel.—Not proceeded with. 

291. W. Wetpon, Park Villa, Highgate, ‘‘ Regenerating manganese com- 

pounds.” —Dated 30th January, 1869. 

This consists, First, in adding toa mixture of hydrated protoxide or 
other oxide or oxides of manganese, with either water or a suitable 
saline solution, or to a mixture containing other substances in addition 
to hydrated oxide or oxides of ese, and either water or a saline 
solution, when either such mixture is to “y= treated with gaseous oxygen 
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This relates to a patent dated 23rd November, 1868, No. ‘ The SUPPLIES—HARDWARES : Branches and markets specitied—GREAT | accuracy that with a view to check the reduction, the ] ntce 
inventor now causes both the fluid cast iron and the granulated oxide ACTIVITY IN EDGE TOOLS—A DISPUTE IN THE CUT NAIL TRADE. | has come to terms with his chief customer ther t i 
which can be made to flow in a manner similar to a fluid, and with which | By;prnces of slight improvement in the iron trade of this district | they get their iron cheaper, and pay less roy: th the 

y > previ s mix anv s "eS AC gas detervents or allo re - “oe my . : : 7 . + nm lat vr) 
reg bg) nevery fy aS ong ee +Pary an aaa +e . ym continue to manifest themselves. Hardly any one department is | patent, should be making a little more profit latte 

2 received eac upper end of a separate inclined spout, : - : ’ > eee Te « a +4 » ‘ hte a » nedees in ¢ r te 
trough, or shoot, the tw ighs being set opposite each other, so that | really active, but all are less languid, and there are a few instances | indeed, the competition h 1s bro ight ae Wir, a * corde 
their lower ends approach each other sufficiently to cause the contents of | in which full time can be worked to supply current orders. | a proportionate level. But hereabo ts no 2 adnet i d 
the two to flow or dash into each other soon after leaving the troughs, | Complaints, however, are loud that the underselling is so severe | to have been very recently declared in the price ¢ mer 
but not until each has so left or cleared its trough. If the two currents | that scarcely any profit is being made by anyone, and until the | steel. , satel 
mee = any considerable extent upon either trough a dam would form, | market is furnished with a better supply of orders there will be From the Dudley and East Worcestershire district the report 
rom the almost instantaneous freezing which takes place when the con- er , e : ne i biliti i ‘ f rst-class merchant iron con- 

; eg ena wt . an + mprove erg r the xluctive capab 8 is to the effect that the demand for first-class merchant iron con 
tact is effected. The inventor causes the oxide to flow in a flat stream by _ improvement in this regard, for the productive caps sont: ti 5 retty good l ices remain unaltered, namely, marked 
placing a gate at the upper end of its spout nearly as wide as the spout, the district are now very great. ; inues pretty good and price — a naney: meron 
and regulated by sliding the gate up and down, so as to liberate a greater Where makers are pressed to deliver so that orders may be got | common bars, at. the works, £7; best ba 7 i sf - » £5 10s. 5 
or less quantity at will. He causes the molten cast iron to flow ina flat | out for the foreign markets there is not, in all cases, as much | doubles, £10; nail sheets, £3; latten, £11 10s, ; bower plates, 
stream of nearly equal thickness by placing a dum or dams across the | ejther adult or juvenile labour available as could be wished. As ! £8 10s. ; common rods, £7; hoops, £8; gas strip, £/ 10s. Second 
spout, whereby to spread it out upon one level. to the former, the inconvenience is experienced in respect of | and third-class makers are not fully on, and they are selling below 
B15 "I f 2Ris - “py J oO” >, = J : . a . Wi » ; _or } } 
ont tk =! anal pe co Getting coal.”—-Dated 31th February, 1800. underhands; and as to the latter, the operation of the Factory and | these rates. Some of the leading houses in the trade are keeping 

At the fron > ses oal the inventor 08 d or frax ; Boca . : fb ; : hoc Sots te rh rae 4 - a 
metal eaevinn 5 pv Rese -KorBhagen: § ae Mee ons rd - ‘ye Me aman 4 Workshops Acts has a prejudicial effect upon the iron trade. The | their mills running very regularly, but this cannot be said ot 

" ‘ » > os CK PHC. 8 movec orwards al WUCK Wards . HM a . > Ge -T ~et 
along the bed by means of a screw and nut worked by h und - power. low standard of wages has had the effect of keeping young men of | several others, who complain of a flatness, which was ~*~ pag fee d 
- 138 7 be é . . rf Ng ; : ny - er - » foreig’ 
The sliding block carries one or more cutters, and also a screw having a | the labourer class from entering the ironworks as puddiers’ | at this season of the year. There _ rush for rails for the c ith 

helpers; and boys who cannot be employed at the ironworks ' markets, and great activity is manifested at those works which 


nut to which the cutter or cutters are connected, and when two cutters, one 
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roduce them, so that the quantities ordered may be shipped 

efore the northern ports are closed. There does not seem any 
likelihood of an advance in the price of finished iron this year, and 
it will not be wise on the part of the ironworkers to agitate for arise 
of wages under existing circumstances, for neither the demand nor 
the present prices of iron will warrant any advance, and this the men 
ought to be and doubtless are fully aware of. There is a fair 
demand for pig iron, and Mr. James Holcroft, of The Level, 
Brierley Hill, has during the week blown in a furnace which has 
been standing for a long time. Several other furnaces in the 
district have lately been put in blast, which argues rather favour- 
ably as respects the buoyancy of the market. In fact, there seems 
little difticulty on the part of the producers to sell their ‘‘ make,” 
and at a better price than they were getting recently. 

Coal is in good request at the thick coal collieries, and at some 
of the thin seam places boats are being sent to the wharves with 
some freedom. This is due alike to the somewhat better trade at 
the ironworks, to the approach of the winter season, and to the 
fears which a few buyers entertain that the agitation amongst the 
colliers may lead to prices of coal being put up. Such anticipa- 
tions, however, are decidedly the exception. 

The members of the South Midland Institute of Mining, Civil, 
and Mechanical Engineers visited Shropshire last Monday, and 
commenced surface examinations with a view to arriving at a con- 
clusion as to the most desirable spot at which to test if coal exists 
where some of the authorities say it has been swept away by 
denudation, but where others assert the most valuable seams will 
yet be found, though at a great depth. The question is of vast 
import to this part of the kingdom, and other visits will be made 
by the same institute. 

The makers of edge tools and all other kinds of hardwares 
which find a market in the Brazilian States are still intensely 


busy getting out orders to cheat «the tariff. The first 
named could get twice the number of orders they now 
have for work for that part of the kingdom if it was 
only possible to get the goods out in time. A fair 


sprinkling of orders have come in from the different eastern 
markets by the last mail. In some goods India is remarkably 
healthy. The demand is most observable in respect of necessities 
arising out of railway construction. For instance, hundreds of 
miles of wrought and east iron fencing for the sides of the lines 
are being turned out, much to the advantage of the founders, the 
bar and plate makers, and the wire-drawers who partake in the 
orders. The United States continue to display a tendency to 
improve still, chiefly in goods required by the southerners. Canada, 
per se, is not very active, and there is reason to fear that matters 
must be worse there before they are better. Happily the factors 
and merchants in Birmingham and South Staffordshire are the 
best of them setting their faces against the very long credit system 
which some of the Canadians desire to perpetuate—a system that 
has already brought much evil in encouraging excessive purchases. 

The home market cannot be pronounced healthy even in season 
goods, The great manufacturing cenvres, and likewise London, are 
none of them displaying any tone. Shopkeepers allege themselves 
to be overstocked, notwithstanding that their store-rooms in not a 
few cases are very much barer than usual. The agricultural dis- 
tricts, with Scotland and Ireland, are not so unproductive of 
orders ; and in sume few instances travellers are sending home 
decent sheets, 

The nail makers are generally settling down to work ; but it is 
thought that it will soon be impossible to keep up the new scale 
of wages, unless machinery as in Belgium be introduced. 

A dispute is now going on between the United Cut-nail Makers’ 
Society of Birmingham and Mr. John Horton, of Scotland-street, 
there, the men having, according to the statement of their 
employer, refused to work with a non-union man whom he set on 
in the place of a unionist he discharged. 


AND THE ADJOINING COUNTIES 
(From our own Correspondent.) 

THE IRON TRADE: Reports from ironmasters characterising the 
trade in a much better position than it occupied this time last 
year ; Orders for rails now being offered as good as at the com- 
mencement of the year: The hands engaged at the rail mills busily 
employed in completing Russian contracts : Close of the shipping 
season near at hand; Greater dependence to be then placed on the 
continental and home markets: Probability of the demand being 
sufficient to keep the works well employed until the commencement 
of the shipping season next year: Purchases of home buyers about 
the average: Greater inclination of the home railway companies 
to enter into transactions—P1G TRON TRADE—THE TIN-PLATE 
TRADE—STEAM AND HOUSE COAL TRADES—PROPOSED TUNNEL 
UNDER THE SEVERN—STARTING NEW PUDDLING FURNACES AT 
VictORIA—-RESULT OF THE POLL OF THE MONMOUTHSHIRE RalIL- 
WAY MEETING. 

TRONMASTERS report the trade is in a much better position than it 
occupied this time last year, the market being characterised by a 
healthy spirit, and the orders being offered for rails, both by home 
and foreign buyers, show that the demand is now as good as it was 
at the commencement of the season, although the period of the 
quarter has arrived when purchasers, as a rule, reduce their stocks 
to the lowest possible limit. At the leading establishments in the 
district the hands engaged at the rail mills are busily employed in 
completing Russian contracts, makers being greatly pressed for the 
completion of orders before the close of the Baltic navigation 
season, Which is now near at hand. In a few weeks shipments 
will also cease to a considerable portion of the American conti- 
nent; but the leading makers of rails have sutticient contracts on 
hand to keep their mills regularly running up to the commence- 
ment of the new year. After the close of the shipping season 
makers will have to depend more on the continental and home 
markets than they have done during the summer months ; and it 
is believed the demand will prove sufficient to keep the works as 
well employed as at present until the commencement of the ship- 
ping season next year, by which time there will be large quantities 
of rails ready for shipment to the northern ports. The purchases 
of home buyers are about the average, and although the require- 
ments of the railway companies are far below what they formerly 
were, they are showing a greater inclination to enter into transac- 
tions than they were at the commencement of the year. Pigs of 
the best brands command a fair sale, and stocks generally are 
believed to be lower than they were three months ago. 

The tin-plate trade is inanimate, but some large orders for the 
American markets are expected to arrive in a week or two. 

Steam coal proprietors complain of shipping operations having 
been somewhat interfered with by the recent severe gales and 
boisterous weather, very few vessels having arrived at the local 
yorts, and captains of laden vessels manifesting no inclination to 
Low the ports, consequently there is a large fleet of ships wait- 
ing a favourable turn of the weather to proceed to sea. There is 
a tolerably good number of orders on proprietors’ and shippers’ 
books, and as soon as fair weather sets in the hands employed at 
the collieries in the district will be kept working more regularly 
than for some time past. Considerable quantities are sent to the 
French markets, a the clearances to the mail packet stations 
are larger than they have been for months past. To the Mediter- 
ranean ports an average quantity is being sent, but to some of the 
foreign markets the clearances are not so large as they were this 
time last year. Briskness cannot be said to characterise the house 
coal trade, but the near approach of the winter season will un- 
doubtedly cause a speedy increase in the demand, 

In a recent report reference was made to a proposed scheme for 
a tunnel under the river Severn, so as to make the coal-fields 
of South Wales available for the London and other large markets 
in the kingdom. There now seems a probability of such a 
desirable end being accomplished at no very distant period. An 


WALES 


can be obtained from this part of the kingdom in no 
respect inferior to north-country coal. A large portion of the 
coal consumed in London is used for manufacturing and steam 
vessel purposes, and asit is well known that South Wales coal sur- 
passes all others for such purposes, especially where it is necessary, 
as it is in London, that the smoke should be consumed, there is no 
doubt that were some means provided for readily supplying the 
London market with South Wales coal an increased demand 
would spring up, greatly to the advantage of both the producer 
and the consumer. Mr. Fulton, the well-known engineer, 
who, it will be no doubt remembered, originally proposed, 
and was, jointly with Mr. Fowler, engineer to the line that 
was to cross the Severn by a high-level bridge at Chepstow, has 
been lately, at the instance of several influential parties, engaged 
in devising some plan which should do away with the objections 
urged against the line of 1865, and should, therefore, have a far 
better chance of being carried out. The shipping interests of 
Gloucester believed that the danger and obstruction arising from 
the construction of the high-level bridge wou'd destroy the trade of 
their city, and therefore, with the object of self-preservation, used 
all their influence to prevent the completion of the undertaking. 
The opposition of the merchants of Gloucester, the fears enter- 
Sohead te the public of investing their money in the execution of a 
bridge far bolder in its design than has hitherto been attempted, 
and the knowledge that with such an enormous cost as was esti- 
mated would be required the probability of financial success would 
be much lessened, all combined to cause the projected high-level 
bridge line to fall to the ground. Mr. Fulton, wishing to put for- 
ward a plan which should be open to none of these objections, 
which caused the collapse of the line of 1865, proposes to cross the 
Severn by a tunnel instead of a high-level bridge. The railway 
which it is now intended to construct would be much the same as the 
former une from Wootton Bassett to Thornbury, but from thence 
it would take a more westerly route, and pass under the Severn at 
the anew passage, or about five miles lower down the river than 
where it was proposed the high-level bridge should be built. Mr. 
Fulton’s line, as it may be called, would save a distance of 
twenty-five miles between London and South Wales—that is to 
say, the distance by the tunnel line would be three miles shorter 
than by the high-level bridge line. The saving in distance between 
Bristol and South Wales by the tunnel line would be very great, 
both over the present route by Gloucester and the high-level 
bridge route by Chepstow. Parliamentary powers were obtained 
for raising £2,400,0000 for the construction of the high-level 
bridge line, but it is estimated that Mr. Fulton’s line, which 
would be about forty miles long, would be constructed 
for about half this amount. Mr. Fowler’s estimate for 
the construction of the high-level bridge only was £1,000,000. 
There are several instances in which tunnels have been made under 
rivers, and as the strata at the New Passage are very suitable for 
such works but little difficulty need be feared in carrying out the 
undertaking. From the position the proposed railway would 
occupy, having no competition, and being the connecting link be- 
tween the railways of South Wales and the Great Western and 
South-Western systems, an immense traffic would be carried. If 
South Wales coal could be placed on the London market it would be 
in equal demand with North-country coal, and the proposed line 
would cause it to be almost the only coal used in the southern and 
western portions of England. The receipts from coal traffic alone, 
therefore, would be enormous. The cost of the tunnel and line is 
estimated at £1,400,000, and the traffic receipts at £125 a mile per 
week, which, after deducting 50 per cent. for working expenses, 
would enable a dividend of 9 per cent. to be paid on the amount 
of capital expended. Now that a plan has been proposed for 
adding new stimulus to the increasing prosperity of South Wales 
it is to be hoped that it will receive the consideration of all in- 
terested. 

At the Victoria Works of the Ebbw Vale Company, Limited, 
four new puddling furnaces have just been started, and a fifth will 
be completed in a few days. 

The result of the poll at the meeting of the shareholders of the 
Monmouthshire Railway and Canal Company was in favour of 
declaring 44 per cent. dividend instead of 4 as recommended by 
the directors. The votes were 248 for Mr. Cartwright’s amend- 
ment, and 213 against it. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL: LIVERPOOL TRAMWAY CoMPANY: Trade of the port 
—Mr. Rupert KETTLE AND THE CLEVELAND IRON TRADE— 
LIVERPOOL SEWAGE UTILISATION COMPANY—NORTH-EASTERN 
Rattway: Ryedale section—StTaTE OF TRADE IN SoutH YorRK- 
SHIRE—STEAM OMNIBUSES AT GLASGOW-—-ANOTHER RAILWAY 
BRAKE—THE CLEVELAND IRON TRADE —CAITHNESS AND ORKNEY 
TELEGRAPH CABLE—STATE OF TRADE AT SHEFFIELD. 


AFTER along struggle with opposing interests, the Liverpool Tram- 
way Company appear to be at last making fair progress. Several 
of the “cars,” which have been built in America, have now 
arrived ; they are large, wide, and cheerful looking. The export 
trade of Liverpool has materially increased this year. Thus, in 
the eight months ending August 31 this year the aggregate value 
of the exports from the Mersey was £49,074,942, as compared with 
£43,439,573 in the corresponding period of 1868. The business 
done with the United States has materially increased this year. 

It is understood that the North of England (Cleveland) Board 
of Arbitration and Conciliation is about to present a handsome 
despatch box to Mr. Rupert Kettle, the referee selected 'ast April, 
when there was a dispute about wages. 

At the annual meeting of the Liverpool Sewage Utilisation 
Company, the report presented stated that a 9-in. pipe had been 
laid from the pumping station in the Commercial-road to Ince 
Blundell, where a small farm of forty-five acres has been taken to 
test the value of the sewage, and on which it is now being plenti- 
fully applied as well as on a farm of Lord Sefton’s. So far the 
experiment has been successful, although from the company 
having had to go to Ince Blundell instead of to Blundell Sands, as 
originally intended, the expenses had been greater than was cal- 
culated upon, the result had been a deficit of about £3,500. The 
chairman said there was no doubt that if the company could dis- 
pose of all the sewage they could supply at 3d. per ton, there 
would be a return of twenty per cent. on the outlay. In reply to 
a question whether the corporation of Liverpool would assist the 
company in raising the £3500, Mr. Bowring said he believed the 
corporation thought that they had gone far enough in the matter. 

A contract for the execution of the Ryedale section of the 
North-Eastern Railway is expected to be let shortly. The section 
extends from the junction with the Malton and Thirsk at Gilling 
to Helmsley. The North-Eastern Company is bound to complete 
the section in two years. The next sections to Kirby, Moorside, 
and Pickering, are to be completed respectively in four and six 


ears, 
4 No change can be noted in the state of the iron trade of the 
South Yorkshire district. There is still a good demand for rails 
and plates, while the production of pig has been fully up to the 
average which has recently prevailed. There is rather more doing 
in house coal to the metropolis ; to Grimsby, also, a good business 
continues to be done in steam qualities for shipment, principally 
to the North of Europe. The trade with Lancashire is still 

uiet. 
Messrs. Honeyman and Drummond have obtained the sanction 
of the local po ar He to run steam omnibuses by way of experi- 
ment in the streets of Glasgow. 

Mr. J. Clark, of the firm of Messrs. Wilken and Clark, of Lon- 

don, claims to have invented an apparatus by which a continuous 
brake, self-applied, is attached to every carriage of a train, so that 





enormous quantity of coal is used in London alone, but an in- 


significant portion comes from South Wales, although coal 


in case any portion of the train breaking away on an incline the 
brake is at once brought into operation by the accident alone, and 





the carriages brought to a stand-still, An experimental train, 
with the Clark brake applied, has m running during the last 
few days between Leeds and Bradford, and has been proved to be 
completely under control. 

The Cleveland iron trade continues to display much ae. 
Mines, blast furnaces, rolling mills, engine works, and shipy: 
are all brisk. Manufacturers have gol abundance of orders 
for rails, and the shipbuilders are likely to remain busy for some 
time to come. Messrs. Stevenson, Jacques, and Co., of the Acklam 
Ironworks, Middlesborough, have blown in a new furnace, which 
makes four which they have now at work smelting. Messrs. Bell 
Brothers, of Port Clarence, have started another furnace which 
will add largely to their productive power. On Tuesday the 
quarterly meeting of the North of England iron trade was held at 
Middlesborough. 

A telegraph cable between Caithness and Orkney has been 
successfully laid in the Pentland Firth. The distance across the 
Firth is eight miles, and the time occupied in the submersion of 
the cable was only 214 hours. 

Most ot the heavy branches of Sheffield trade are moderately 
well employed. A good demand has sprung up for steel rails, 
springs, and other railway matériel, orders having come in fresh 
both from home and foreign railway companies. The armour-plate 
mills are well employed. The heavy casting and jobbing engineer- 
ing establishments complain, however, of dulness. 





PRICES CURRENT OF METALS AND OILS. 















































1869. | 1 . 
Correr—British—cakeandtile; £8. d. £ 8. a|/£ad.28 4 
per ton . esosessee| 7210 0.4. 74 0 0/73 O 0.1. 74 0 0 
Best selected |75 0 0.. 76 0 0| 7410 0..76 0 0 
Sheet .ccc.cccccccee | 78 0 0..79 0 0 78 0 0.. 80 0 0 
Bottoms ..ccccccccces ccoce| 82 0 01. 0 0 0] 88 O O.. 8 O O 
Australian, per ton .....0- 176 0 0..77 0 0/77 0 0.. 80 0 0 
Spanish Cake ...cccsecceeee| 71 0 O01. 72 0 0} 0 00.2. 000 
Chili Bars.....e.seee eccceee| 67 15 0.. 68 0 O| 67 O O.. 6710 O 
Do. refined ingot ..... eoo| 72 O 0.. 73 0 0} 71 O 0.. 72 0 0 
YeLtow Merat, per lb. ......| 0 0 68 O 0 7] 0 O Gk O O78 
Inoy, pig in Scotland, ton....| 213 0 cash | 213 7 cash 
Bar, Welsh, in London......| 612 6.. 615 0) 610 0.. 615 0 
Wales ......| 6 0 0.. 6 5 0| 515 0.. 6 0 O 
Staffordshire | 7 5 0.. 7 7 6) 7 5 0. 7 7 0 
Rail, in Wales.......... ecooe| 615 0.. 7 0 0] 515 0.4. 6 0 O 
Sheets, singlein London ..| 9 5 0. 000) 950... 000 
Hoops, first quality ... ASS. BS 8£s6. 69 9 
Nailrods .. . oes . 75 6G. TH OT ¥ Ge FR BD 
Swedish....-ccc-cccccscccee| 915 0..10 5 0] 915 0..10 0 O 
Leap, Pig, Foreign, perton ..| 1810 0.. 0 0 0/18 0 0..18 5 0 
English, W.B. ....0+++6+ coon] © TF 6... 2010 OF 91 0 6... 21 5 O 
Other brands ....cccese--0e| 19 0 0..19 5 0/1815 0..19 0 O 
Sheet, milled ...cce.e cocos | © 0 6. 0 6 0190 6 0. 8 8 @ 
Shot, patent..coccccccsecoee| 22 0 O.. 22 5 0} 2210 0.. 2215 0 
Red or minium ....cceseceee| 20 0 0.. 20 5 0) 2015 0.. 0 0 0 
White, dry ....ccccccccscce| 26 0 0.. 28 0 0/27 0 0.. 28 0 0 
ground in Oil sesccccceese| 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. ..+ sescceee| 24 0 0.1. 0 0 0/24 00... 00 0 
QUICKSILVER, per bot. .e..ce0ee| 617 0.. 618 0| 617 0.. 0 0 0 
Spe.rer, Silesian, per ton ....| 2010 0.. 0 0 0/20 5 0.. 20 7 6 
English V & 8 2010 0.. 0 0 0/20 5 0.. 000 
Zinc, ditto sheet....... 25 0 0.. 0 0 01/23 0 0. 0 00 
Sree, Swedish faggot ...... 000. 00 0) 000. 000 
Kegec.-ssccccce socccccccee| 15 0 0. 0 0 071415 0..15 0 0 
Tin, Banca, percwt. ........0¢, 615 0.. 616 0] 41210.. 0 0 0 
Straits, fine—cash ..........| 61110... 0 0 0] 412 0.. 41210 
For atvival ..ccccccccceee) 6 910.6. 610 O] 4£1210.. 0 0 0 
English blocks 6 6 0.. 0 0 0} 415 0.. 416 0 
Bars .. cesses eeccecccere > 6 7 0.. 0 0 0} 416 0.. 417 0 
Refined, in blocks.......¢|/ 614 0.. 0 0 0] 417 0.. 418 0 
Tixp.ates, per bx of 225 sheets 
IC coke ....- cossecccaccceve) BB Ge 3 FOL 2 16. 3 36 
IX ditto.... 19 0.. 112 0} 17 6. 1 9- 
IC charcoal 18 0. 111 0} 180. 19 0 
IX ditto.... 114 0.117 0| 114 0. 115 0 
Coa s, best, pe 018 9.. 019 6| 018 6.. 019 8 
Other sorts ...... 015 9.. 017 4 015 3.. 017 6 
O1xs, per tun, Seal, pale......| 40 0 0.. 0 0 0/36 0 0.. 000 
Brown. ...-cccccscccccece | 88 O O.c 84°O 0] M1 O O.. 8110 0 
Sperm, body .......ssseeee| 92 0 Ov. 94 0 0/88 0 0.. 90 0 0 
Whule, South Sea, pale......| 39 0 0.. 0 0 0/38 00. 00 0 
Yellow .cccccccccccccccce| 38 0 O.. 0 0 0] 87 0 0. 0 0 Q 
Brown we... | 34 0 0.. 85 0 0/33 0 0..34 0 0 
E.I. Fish .... 0 0.. 0 0 0/31 00. 000 
Olive, Gallipoli .. 00. 00 0; 68 0 0.. 000 
Spanish ...... + 10 0.. 56 0 0) 6410 0. 66 0 0 
Palin — seceeees 10 0.. 43 0 0/40 0 0.. 000 
Linseed ...cccse-cceceees 5 0.. 0.0 0)/3010 0. 000 
Rapeseed, English pale ....| 4110 0.. 0 0 0/3310 0.. 0 00 
Brown wee . 39 0 0... 0 0 0/3110 0. 000 
Foreign pale 4310 0.. 44 0 0/35 0 0.. 3510 0 
Brown .. 3910 0.. 0 0 0/3210 0. 000 
Lard .c.ccccee . 73 0 0.4. 0 0 0| 64 0 0.. 66 0 0 
Tallow secccccccccesececccees| 30 0 Ove 0 0 0137 0 O- 00 0 
PRICES CURRENT OF TIMBER. 
1869. | 1868. 1869. 868, 
Per load £s£ 6. 4s £ 8 | Per lond— £220 £546, 
Teak 10 10 1110/11 ©1210 Yel. pine, per reduced C. 
Quebec, red pine 15 415! 3 5 410! Canada, Ist quality 18 10 1919 17 01810 
i 5 410; 3213 40 2nd do. .. 13 01310 11 10 1210 
St. John’s N.B.. yel 0 0 YU O| O © O O| Archangel, yellow.. 101913 0 11 O12 10 
Quebec, oak, white.. 51/ 6 0| 5 O 510 St. Petersburg, yel. 11 012 0 lv O 20 
birch 5 5 0| 4 0 415° Finland .......... 6 0 610) 610 710 
4551 40 ~» OO0 WB 0B 0 
Memel . 00 00}; 00 - & 915) 8 0 910 
Dautzic, oak 4565,40 0.) 719 810; 8 Ow 0 
210 4 0| 2 * 315 | Gefle, yellow ...... 9 01010) 9101010 
Memel, fir . 210 310] 215 310) Soderhamn........ 81010 0} 9 01010 
Riga 215 217| 3 uv 8 38 | Christiana, - Cc. 
Swedish ..........2 5 211] 3 0 210| 120ft. by by 9 20 01210) 11 0130 
Mo BES $3138 § S) ona ew iat 
vl. ) ec} jank, b 
ee 8 8 0} 0000 Hon din nt 9 9 0 0 000 
Lathwood, Dantz fm.410 * 0| 6 0 7 O Staves. per standard M. 
St Peter's 510 611| 710 8 10 Quebec pipe ...... 70 0 0 0) 6710 0 
ss spate 12ft. “ty ule aww | mani — - 181015 0) 2210 0 
uebec, wht. spruce oot 
we Sehawhtenruce 19 0.15 0123 0.15 0} Pipe ceseceset200 0 1000185 © 180 





THE PRICE OF CHEMICALS. 
(From J. Berger Spence and Co.’s Weekly Chemical, Mineral, and Metal 
Report.) 
CHEMICALS. 

In the week ending September 17th there have been increased inquiries 
for chemicals for shipment, and producers, more especially amongst the 
soda manufacturers, show a disinclination to contract at present prices 
for delivery later than the close of the year. 

Soda,—Soda ash is in considerable export demand at £7 5s. to £7 10s, 
Caustic soda is firm, at 13s. 6d. to 13s, 9d. In crystals and saltcake there 
is a steady business at last quotations. 

Nitrate of Soda is easier at 16s. to 16s. 6d. on the spot, and lds. 9d. to 
arrive. 

Potash.—There is a steadily-increasing demand for muriates at £7 7s. 6d. 
to £7 10s., for 80 o/o, at outports. 

Saltpetre.—Dull at 22s. 6d. to 23s. 9d., and refined at 27s. 

Alum is being shipped in large quantities for foreign markets, at £7 
to £7 5s. in barrels, Home trade quiet, at £6 5s. for loose lump, and £7 
for ground. 

Ammonia.—Sulphate scarce, 16s. 3d. to 16s. 6d. for 23 o/o, and 12s, 9d. 
for lower quality. 

Copperas.—An increasing demand for dry at 50s., and green 52s. 

Pyrites.—An average business at 7}d. to 8d. per unit for Spanish ; 
German in request at 25s. 6d.; Norwegian dull at 29s. per ton. 

Lime.—In phosphates there is a steady business at 52s. for 65 o/o. 

Manganese is somewhat dull at 95s. for 70 o/o. 

METALS. : 

The past week has been rather quiet in the metal market, and prices 
have, in a few instances, given a ‘ 

Tron.—Scotch pigs have been rather fluctuating, and are now selling at 
63s. to 53s, 4d.; Cleveland continues firm at 43s. for forge to 48s. for No. 1; 
Welsh and Staffordshire bars unchanged ; gas tubes at 60 0/0 to 70 o/o off 
list prices ; boiler tubes 40 0/o to 45 o/o. , 7 7 

Copper.—There has been but a very limited business in copper, prices 
of tough ingot being £73 to £74; Chili slab £68 to £70. 5 

Tin. —Continues in steady request at £131 to £132 for Straits, and £125 
for Eng liey thor quict, at last quototions, £19 to 419 5 

Lead.—Rather quict, at last quototions, 8, 

Spelter is in Soaldwechl loeal d d; English selling at £20 10s. 
to £21; Silesian, special brands, at £20 10s. to £20 15s, . 
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THE FESTINIOG RAILWAY. 
No. II. 


- We have stated that in order the better to master the 
details of the working of the Festiniog and Port Madoc 
Railway we traversed it from end toend four times, twice 
on Mr. Fairlie’s engine the “ Little Wonder,” and twice on 
one of the old pattern engines, the “ Little Giant.” The 
results of the first two trips we gave in our last impression ; 
we have now to place before our readers those of the 
other two. 

We left Port Madoc shortly after eight a.m. on the morning 
of Monday the 20th inst., and reached Festiniog, or more 
properly Dinas, in about an hour and a-half, including, of 
course several stoppages on the way. The train consisted 
of forty-one slate trucks, empty, five passenger carriages 
and a brake van, one bending machine,* and the “ boat ” 
before referred to. The weight of the whole, including 
thirty passengers, was fifty-one tons, or with the engine 
sixty-one tons. Steam was maintained with much ease at 
1601b. in the boiler. The manner in which the little 
engine with its 2ft. wheels, crept, caterpillar-like, up the steep 
road was remarkable enough to unaccustomed eyes. The 
first two or three miles proved pretty clearly, however, how 
great a step in advance, how much real progress, Mr. 
Spooner had made when he put the double bogie on his 
line. The “ Little Giant” shoulders her work in a very 
curious fashion. She gets over the road not steadily, as she 
should do, but by a series of efforts rapidly repeated. As 
each cylinder alternately drives the engine by the pressure 
on the forward cylinder lid, that side advances before the 
other by a distance perceptible enough to any one on the 
foot-plate at slow speeds, the head of the engine sidling 
across the rails, while at high speeds there is all the 
lateral oscillation that at one time earned for certain engines 
the title of “boxers.” From the great length of 
overhang at the fire-box end, again, the engine jumps 
most unpleasantly, although the little tender, carry- 
ing coal only, is coupled up as tightly as possible to the 
foot-plate. Over the old portions of the road a speed of 
eight or nine miles an hour is the greatest at which it is 
possible to run without incurring the risk of breaking the 
springs, or loosening the driver’s teeth. In the double 
engine, as a matter of course, nothing of this kind is felt 
owing to the length of wheel base; nor is there any shoulder- 
ing or lateral oscillation due to the action of the steam 
on the cylinder covers, because, in the first place, the mere 
length of the machine tends to act as a corrective, and, in 
the second, because the two engines never beat together, 
except by accident for a few seconds. As will be seen, the 
load taken up by the Little Giant was less than one-half 
that taken by the double bogie engine. It must not be 
understood that fifty-one tons is the maximum load for the 
lighter engine, as many as eighty tons having been taken 
on a pinch; but it was certainly quite as many as she 
could keep steam for comfortably at ten or twelve miles 
an hour. The double bogie engine is probably not more 
heavily loaded with 130 tons than the Little Giant is with 
sixty tons; and when the former has come to her bearings 
and worn herself smooth she will probably be quite up to loads 
of 140 tons, including her own weight. The question is here 
purely one of keeping steam, and thisagain depends notalittle 
on the relative efficiency with which the steam is worked in 
the cylinder. The Little Wonder has a considerable advan- 
tage in the greater height of wheel, which reduces the waste 
per mile due to clearance and port space. It did not fail 
to strike us that the ordinary engines are underpowered, 
as far as economy is concerned, for loads of fifty tons. 
It is impossible to expand steam in their cylinders to any 
appreciable extent; the noise of the exhaust, indeed, 
resembles revolver firing more than anything else. With 
a more powerful engine and more cylinder room, coal could 
not only be burned more economically, but the steam used 
to more advantage. The strain on the engine would be 
reduced, the back-pressure diminished, the fire less cut up, 
and, in a word, coal bills generally kept down. Of course 
if the loads to be hauled had remained very moderate, the 
single engines would have answered every purpose. They 
were designed to haul about thirty-five tons at ten miles 
an hour, but loads have not remained moderate. On the 
contrary, as we shall show presently, they have augmented, 
and are augmenting daily. It is very easy to build engines 
which will suit a narrow gauge line, so loug as the loads 
are kept to narrow gauge proportions ; but when we find 
loads approximating to those carried on the 4ft. 84in. gauge 
thrown upon the 2ft. gauge the problem does not admit of 
such easy solution. Now it is pretty good work for an 
ordinary locomotive to take fourteen carriages weighing, 
filled, about 120 tons, up a gradient thirteen miles long, 
rising at the rate of one in ninety-eight, and abounding 
in curves of from four tp five chains radius, at thirty miles 
an hour. Yet the “ Little Wonder” actually did this duty, 
the speed being reduced somewhat in the relative propor- 
tions of the gauges, this reduction of speed being, of course, 
a natural consequence of the reduced weight of the engine. 
A locomotive weighing twenty tons with coal and water, 
and having less than 700ft. of heating surface, cannot be 
expected to do as much work as an engine with 1100ft. of 
surface and weighing over thirty tons without coal 
and water. With the 2ft. gauge especially, and on 
lines curved anything like the Festiniog Railway, the only 
solution of the problem lies in the adoption of four cylinders, 
for the very same reasons as those which led to the adoption 
of four-cylinder engines on the Chemin de fer du Nord, and 
some other lines conveying goods and minerals in trains too 
heavy, in one sense, for the gauge. In the selection of the 
proper class of locomotive for any line will lie one great 
element of economical working ; but the selection of the 
right kind of rolling stock for lines like that under con- 
sideration is a matter of the most vital importance. We 
shall probably astonish many of our readers when we tell 
them that the consumption of fuel up to the present time 
has amounted to a little over 50 1b. per train mile, or about 
double that of an ordinary well-proportioned passenger en- 
gine. This fact may appear at first sight to tell heavily against 
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* This is a very i i of Mr. 8 r’ invention which 
we shall describe fully when the patents are completed. ? 





the whole system; but a little examination willshow that the 
50 Ib. a mile is subject to many and important deductions, 
In the first place, it includes the entire consumption of fuel 
standing as well as running. Each engine is under steam 
about fourteen hours a day. The actual running time out 
of this is about three hours only; during the remainder the 
engines are either shunting in the yard, standing under 
steam, or making the return journey down the incline, during 
which the fire has of course to be kept up, and generally 
speaking the blower on. 
it is obviously very difficult to get at. As nearly as we could 
ascertain, 3 cwt. of coal will take the “ Little Giant” up 
to Dinas with fifty tons behind her, and down again 
to Port Madoc, which is equivalent to about 22 lb. 
per mile going up. This is too much, however, and 
admits beyond doubt of considerable reduction, first by 
improving the permanent way, and secondly by augmenting 
cylinder space by using four instead of two cylinders, 
and so giving the driver a chance to work his engine 
somewhere but in nearly full gear. The coal, too, 


is nothing like so good as that used on first-class lines—a 
matter which deserves consideration when we come to 


compare the relative efficiency in fuel of several different 
engines. Considerable advantage, too, would beyond 
question result from an augmentation in the diameter of 
the driving wheels. They should under no circumstances 
be less than 2ft. Gin. high ; 2ft. 9in. would perhaps be 
better, the tractive force being kept up by proportionally 
increasing the length of stroke. But above and beyond 
all this it must not be for a moment forgotten that 
the Festiniog line cannot be taken as a fair sample 
of what an extended system of lines on the 2ft. or 
2ft. 6in. gauge would be. It we have 
already explained, through an impossible country ; and the 


passes, as 





way and side way to which Mr. Spooner has had to conform 
no doubt place the system at a great disadvantage. As an 
example, we may adduce the fact that low as the 


|} engine wheels are, the engine funnels are excessively 
short, and even now hardly clear the roofs of the 
tunnels or the soffits of the accommodation bridges across 
the line. This reduction in chimney length tells 
course on the draught, renders an otherwise excessive 
use of the blower indispensable, and is accompanied of 
necessity by a reduction in the diameter of the blast pipe 
which cannot fail to increase considerably the consumption 
of fuel. 

Of our fourth trip, from Dinas to Port Madoc, little 
need be said, as the engine had no work to do, descending 
with the trains almost altogether by gravitation. The 
same disagreeable jumping motion was of course apparent; 
but although running tender first, the curves were taken 
with remarkable ease and steadiness on the new track, and 
a speed of about fourteen miles an hour there maintained 
without undue oscillation. 

In our last impression we referred to the rail joint used 
by Mr. Spooner. The accompanying sketch will show its 
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precise character at a glance. The fish-plate, it will be-seen 
grips the lower flange, and the practical result is that not only 
is the line stiffened, but the nuts lose their tendency to 


turn back. The sleepers are arranged in the form of a 
square framework. We may add that we have never 
had the fortune to run over a better jointed road than 
Mr. Spooner’s. 

As the working expenses of such a line as that under 
consideration, cannot fail to present questions of interest, we 
are pleased to be able, thanks to Mr. Spooner, to place the 
following facts before our readers. They show clearly how 
enormously the traffic has increased of late, and of what 
so narrow a line is capable. It may be as well to premise 
that at present but six trains each way are run in the day, 
but the number can be doubled without inconvenience. 
The accounts are at present only available for our purpose 
to June, 1868, the report for 1869 not yet being made 
public. For the year ending June, 1868, the working 
expenses were as follows:—Maintenance of way, £1069 
15s. 8d.; masonry, £104 17s. 8d.; locomotive department, 
£699 16s. 7d.; tonnages, £1222 11s. 9d.: station-masters 
and staff, £2353 3s. 6d.; salaries, £264 4s, 10d.; parish 
rates, £779 9s. 6d.; passenger duty and income-tax, 
£382 9d.; general charges, £266 4s. 1d.; timber, coal, and 
iron, £1980 14s.; rolling-stock, £1072; total, £9694 18s. 6d. 
The total receipts amounted to £22,852 13s. 5d. The 
working expenses, therefore, came to about 42 a9g cent. of 
the income ; and it will be noticed that in the working 
expenses are included income and other taxes, and a toll 
to the Tre-Madoc estate and Mr. Bankes for crossing 


the Traeth Mawr embankment. The average pro- 
yortion borne by working expenses to receipts on 


nglish railways, in general is 48 per cent. It will, there- 
fore, be seen that Mr. Spooner works, perhaps one of the 
most difficult roads in the world, at a price so much lower 
than the regular rate that, could all English railways be 
worked at the same cost, high dividends would be the rule 
and low dividends strictly exceptional ; and there can be no 
doubt whatever that when Mr. Spooner has relaid his 
roads, got better engines, and ceased to charge to working 
expenses what most directors would charge to capital, 
the working expenses of the Festiniog Railway will be still 
further uced. As regards the development which 
the traffic has undergone, we cannot do better than use Mr, 
Spooner’s own words. 

**The accounts,” says Mr. Spooner in his report for 1867—68, 
‘that I have the pleasure to submit the proprietary for the past 
| year, ending 30th June, show a large increase of traffic over that 
' of the preceding year. The quantity of slates carried over the 
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excessive, and beyond measure vexatious, rules as to head | 


of | 





line amounts to 112,051 tons 19 ewt., and carriage of merchandise 
14,693 tons 11 ewt. 2 qrs., making together 126,745 tons 10 ewt. 
2 qrs. The total receipts for the twelve months amounted to 
£22,852 13s. 5d., and the money value of increased stock’ to 
£5655 14s. 3d. The expenditure was £17,871 6s. 5d. The increase 
| on carriage of slates, as compared with the past year, is 18,278 
tons 19 cwt., productive of £2401 8s. 7d.; merchandise traffic, 
903 tons 11 ewt. 2 qrs., productive of £242 15s. 6d.; and passenger 
traffic, £714 4d. The increase of train mileage was 2449, or as 
46,732 miles run for the past year to 44,283 for the year ending 
30th of June, 1867. The two locomotive engines ordered iast 
year, together with railway bars and fish-plates, have been paid 
| for, as appears by the accounts; such new rails and plates are 
| sufficient for two and a-half miles of line, three-quarters of a mile 
| of which have been laid to permanent way. In consequence of 
| the additional numbers of inclined planes at the various slate 
| quarries beyond the upper termini of your line, and the increase 
| in the production annually of slate, there has arisen the necessity 
of a larger stock of slate wagons, and a considerable addition to 
the annual expense of repairs at the company’s works. As there 
is every probability of a progressive increase in the traffic, it is 
important that an ample supply of slate wagons and other rolling 
stock be maintained to meet it.” 

We now come to the most important fact of all. At the 
annual general meeting held in August, 1868, a dividend 
of no less than 6 per cent. for the half-year was declared. 
Hear that, ye holders of ordinaryrailway stock ! 12 per cent. 
per annum from railway property! Why is this result 
obtained! Simply because the line which gave it was 
cheaply made and is cheaply worked. It is adapted to its 
purpose; it is not too big for its traffic. Instead of 40-ton 
engines and tenders we have engines and tenders of a 
fourth of the weight. Instead of first-class carriages 
| weighing 7+ tons, and accommodating thirty-two passen- 
| gers, representing 4} cwt. of dead weight per passenger, 
| 
| 
| 








we have carriages weighing 30 ewt., holding twelve passen- 
or 24 ewt. per man; and advantages similar in 
charac ter hold ou vl of all the passenger vehicles Then 
we turn to the goods stock, what do wefind/ Slate trucks 
| weighing 17 ewt., holding three tons, and coal and other 

trucks in which the proportion of dead to paying load isabout 
| the same. On the 4ft. 84in. gauge eight tons of coal, &c., are 
| commonly carried in trucks weighing 4 tons 6 ewt., 4 tons 

Jlewt., &c. On few ordinary lines does the paying loa | exceed 
the dead weight by more than three-fourths. We shall not 
prolong our account of the Festiniog line by showing why 
it is that the dead weight must increase in a very rapid 
proportion with each increase in gauge. One fact is worth 
a bushel of theory it is said, and the Festiniog Railway 
affords the best possible proof that a reduction in gauge toa 
little lessthan one-half that whichis normal toGreat Britain, 
permits a reduction in the weight of rolling stock as com- 
pared with a load of the utmost possible importance to the 
proprietary. 

We do not wish to be misunderstood even for a moment. 
We do not pretend that all the lines in England would 
have been better had they been constructed to a 2ft. 
gauge. Far from doing so, we state explicitly that we 
consider the 2ft. gauge too narrow for any line. In 
order properly to develope the resources of this great 
country two systems of railway are apparently indispen- 
sable. First-class or main roads of comparatively wide 
gauge, and feeders of narrow gauge. Were the 
railways of this country to be laid out again, we should 
advise the construction of such roads as the London and 
North-Western, Great Northern, &c., to a 5ft. 
There is not much to complain of about the 4ft. 84mm. 
gauge, but there is a little. It is too narrow to permit 
locomotives with large inside cylind rs being placed upon 
it, unless the valves are turned over the tops of the 
cylinders, or set at an objectionable angle, and it rather 
limits the diameter of the boiler. Now the extra 34in. 
gained by adopting 5ft. instead of the normal gauge, would 
Just have disposed of this difficulty, and enabled locomotive 
superintendents to arrange all their machinery without 
trouble. For the feeders we should adopt a gauge of 
2ft. Gin., precisely half that of the main lines; and on these 
feeders the speed might be half that observed on the main 
roads—say sixteen to twenty-two miles per hour. ‘the 
great error hitherto committed in constructing feeders has 
lain in making them out of all proportion too big and 
heavy for their traffic; and this mistake has no doubt 
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gauge. 


arisen from the belief that great evils would be 
entailed by asking passengers to change carriages. But 


as a matter of fact, this difficulty has not been obviated by 
the adoption of the 4ft. 8tin. road. The direct effect of 
the operation of this mistaken belief in the necessity for 
“oneness” of gauge has brought about numerous evils. 
The resources of half the country are not developed. 
Capital which might be beneficially invested lies idle, or is 
spent in absurd schemes. Who will take in hand the 
introduction of a second series of railways to a 2ft. 6in. 
gauge to feed main lines? Who will obtain from Parliament 
the repeal of the most stupid bill ever passed, rendering 
the construction of lines less than 4ft. 84in. for passenger 
traffic illegal? Neither the day nor the man may yet have 
come; but our readers may rest assured that with the 
advent of both, a new time of prosperity will dawn on the 
existing railway world, and the blessings of ample facilities 
for intercommunication will be conferred on towns and 
districts now, in a sense, beyond the pale of civilisation. 
We do not write this simply because the Festiniog Rail- 
way is a success—far from it. The Festiniog Railway and 
its working only prove in a very practical way certain 
great truths which have not yet received the recognition 
which they deserve. Even though the line were, commer- 
cially speaking, afailure, the failure would not alter mechani- 
cal laws. Engineers who have studied’ the subject in all 
its bearings have long since seen that by properly propor- 
tioning the rolling stock to the road it is as easy to work a 
2ft. gauge with safety as one of double or treble the width. But 
there are certain men and certain minds which cannot under- 
stand mechanical truths unless they are presented tothemin a 
very matter-of-fact form. The Festiniog Railway supplies 
the only manner of proof which these gentlemen can 
understand. There is, besides, a large section of the public, 
which, knowing nothing of the reasons which lead up to the 
adoption of different systems of construction, judge of the 
merits of these simply by the results. For both classes we 
have especially written this and the preceding article on 





the same subject. If we have shaken a prejudice, or con- 
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vinced awaverer, or Sadttied cine tinkin tit table ade experience 
to believe that there is more in narrow gauge railways than 
was dreamt of in his philosophy, then have we not written 
in vain. 

In conclusion, we have to state that we have received a 
jetter from Mr, Spooner, correcting one or two slight inac- 
euracies in our last impression. The Festiniog Railway Com- 
pany possess no slate orother wagons with loose axles, Those 
we saw belonged to quarry companies. The long tunnel 
clears the sides of the locomotives by a distance of from 
ten to fifteen inches. In the upper parts of the road where 
vall and rock approach to within five inches of the engine, 
changes and modifications will soon. be made giving more 
room. The Festiniog Company possess several coal trucks 
larger than those the dimensions of which we have alrea dy 
given. These last are 9ft. 3in. long, 4ft. wi 
deep. The wheel base und the wheel: 
diameter. Thesi tons of coal or 4! tons of 

and or lime; an , the locomotive built by Messrs. 
Manning and Ward 1ot the property of the Festiniog 
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Company, but was made for the branch line from Dutfws 
to Festinieg v ia , 2 distance of about 3! miles, opened a 
few years since for Pte c arria e of slate by a joint-stock 
company. This line is worked quite independently of the 
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TRON ‘AND ST EEL INSTITUTE. 


impression we briefly notic ed the first day’s proceed- 






ings at the iron and Steel Institute at Middlesborough. Mr. Isaac 
Low thian Bell read a paper on the development oi heat and its 
appropriation last furnaces of different dimensions. He gave 








nation of the phenomena attending the combu 1 of 
l then proceeded to point out how the carbonitic effect 
such combustion was modified according to the extent to which 
the carbon unit l with oxygen. Ina furnace, one or 
hinations he showed to be possible—that of one equivalent of carbon 
uniting with one or with two of oxy ygen stating at the same time 
that in 4 the latte r instance as much heat was developed by 20 ewt. 
213 was don 71°14 cwt. when the carbon only 
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two com- 























equivalent of oxygen. t step ent was to 
point out t! nature > cause resulted in a 

wing of swt. of coke per each ton of iron, when 
a furnace inal type, and containing 6090 cul 





























feet, had y doubled or thereabouts. 

«demonstrated to be due to two cause st, the interce 

considerable rtion of the heat formerly carried aw 

gases, the products of combustion of the old furnaces, 

from this cause amounted to 3°05 per ton of iron, The rer 

was duetoa better state of oxidation or combustion of t! rbon 

a state of things proved by a great number of chemical analyses of 

the { t f reas 

the was 

vet mduced an 

economy « rtonofiron. Mr. Bell then showed that 
to the of the furnace had been 





e the saving which had ace ompanied ~ 
Wi 3 due to the fact that the escaping gases 
in dine nsions been deprived of nearly All ie 
they cor l made to surrender for use in the furnace, and 
» chemical action in a furnace of about 12,000ft. was as per- 
f; $ numerous an: ot gala ses could indic as it 

Mr. J. Smith then rez ud a 
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paper on Siemens’ r By h cor 
novel, and led to ion. The proceedings then 
terminated for the d aporsedtcoe Bx the second day 
with the reading of a pape he Mr. Williams 

ON THE MANUFACTURE OF RAILS, 

Mr. Williams, who is a member of the council of the Institute, 
and manager of the firm of Messrs Bolekow, Vaughan, and Co., 
Middiesborough, said he proposed to consider, from the stand- 
point of a railmaker, the several kinds of x in use, the merits 








and demerits of each, together with the 
generally followed. It was too much 
there was antagonism between those who make rails and those 
who use them ; and that the former desire only to make ¢ 
rails, however bad, and that the latter interpose difficulti 
onerous stipulations without reasonable cause. He believ: 


vrocesses of manufacture 
the habit to assume that 













view to be enti irely incorrect ; that, on the contrary, th 
majority of engineers and iron rs alike were, in their 
ways, striving after the same end, namely rails of high quali 
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tinct kinds: 
admitted t 


price possil 
those made 


The rails of to-day were of tw 
from ingots, and those built up ; and he 











sidered, ingot-made rails were the best. It was incorrect to de- 
scribe the two kinds as steel and iron rails, because the Bessemer 
rails now ma have a percentage of carbon much lower t 





thet of steel proper, 
he knew, it was impo 

began. It would be as 
ingot rails and piled rai 
willingly that they woul 
able ant 1 welded li 


s they used to know it. Besides, as far 
ible to define where iron ended and steel 

well, therefore, to call the two divisions 
ls. He had come to the conclusion un- 
Id not sueceed in producing puddled work- 
i blooms ; and, as far as their on sent know- 























ledge extended, ingots, cheap en ough to make rails on a consider- 
able scale, vere to be obt ained by the ssemer process, 
W ape gh or not the Sicmens-Marten process could compete in 
voit of cheapness of production with the Bessemer process, was 











as yet unprovec [t was sufficient to know that both could with- 
out doubt ae ice ingots that rolled into rails without much 
difficulty ; and that such rails, being free from the possibility of 
lamination, must be more enduring than built-up or piled rails, 


however carefully 


made. If the phosphorus difficulty could be 
got over, and he ‘the ug 


tht it could, and the cheap } s of the Cleve- 









land district were available for the Bessemer process, there would 
be so great a reduction of cost that ingot rails woul l be almost as 
cheap ‘ s piled ri \ the latter must at once give way ; but 
there was not nt : round for expecting that such 
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The emai in F ebruary next of the 
royalty cl » would no doubt reduce the 

8 it he was mistaken if, after all, 

pod ced so as to be sold within 40s. or 
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they could be 50s. per 
cent. of the viel ge selling price of good piled rails, the life of 
which in the ordinary operations of a heavily worked railway 








would be about fifteen years. For very severely wi ph 
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rails at almost any moderate extra price were of course the 
best. Strenuous efforts had been made by nearly all the 
great ironmakers to produce steel topped rails, which it was 
hoped would be made much more lasting than the usual 
piled iron rails and less costly than ingot rails. Puddled 
steel seemed to offer a cheap and good material for this; 
and after some difficulty to begin with, it was produced of 
very uniform quality, It was no doubt a ma terial capable 


of resisting well the wear and tear of railway stock ; but it could 
scarcely be welded at all; and as it could not be obtained in solid 
blooms for rail sizes the system failed, and had been abandoned, 

in this country at least, entirely. That Bessemer stecl slabs could, 

by great care and skill, be so fastened to iron as to make rails, was 
proved by the instance of the rails supplied to the Edinburgh and 
Glasgow Railway and to the Swedish Government. He, however, 
did not expect to find such rails come into general use, because of 
the difficulty of welding on the steel slab, which is not much, if at 
all, less than pud dled steel, So faras he could see, the only choice 
lay between the ingot and the piled rail; and in the uncertainty 
as to the Siemens-Marten process, it might be assumed that the 
Bessemer process would supply the former. He did not advocate 








united with one | 


at the question of cost and possible supply not con- | 








the Maceuattniaiie of the poh sa testing wees’ 3ut to meet 
the severe tests it was absolutely necessary to use fibrous iron, and 
not to beat it too much, He had thought and experimented much 
upon the subject, and was satisfied that fibrous nature and weld- 
ability did not go togethe f; and that only well piled crystalline 
iron welded easily and, therefore, with moderate cert: uinty. It 
was undesirable, he thought, to use rail piles of great sectional 





area, which are less likely to be heated equally at th e centre, than | 
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the small piles of a quarter of a century ag 
producing districts of this country were W: 





iles and the North of 














England ; and each had a system of working different from the 
other. The Welsh system had the mer f more work in the 
iron—that i 18, greater consolidation—than is obtai ied by the North 
of England system. if it was 
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really, as he believed, that the iron for r ils , as a rule, too 
much worked ; while it | had the demerit of having many through 
—_ on the heads of the rails. The North of land system 
produced hard crystalline head fewest possible welds; 
and wh en the iron of the district was not too mut h work xd, and 
thus made fibrous, it was of the most weldable character,  Shough 
somewhat brittle. Such iron, it seemed to him, w likely to 
produce enduring rails; and he firmly believed th 1 1 Ww ith pro] er 
attention piled rails could and would for a lo i > ma 


from it, as enduring and capal ble of competin ly with 
got rails produce d by the Bessemer ] 

Smith said the Institute, and the iron 
um der great obligation to Mr. Williams for hi 
obligation would be added if th e definition he 
rails could be carried into effec i 
to expunge from their invoic 
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Armstrong said that in the manuf: 
the coil - sions they had aves n great attentic 
and Woolwich, to the devising of a perfect test that w ould l indicate 
with any degree of certainty the thicknet ss of iron for the fone ae | 
of making a perfect weld ; and tl ( ' 
at was, that in proportio: iad @ heels 
was unfavourable for welding. An indication of its stee sly character 
was obtained in this way: they took a specimen of the ivon heated 
to a certain point, plung dit in a water, and, if they found 
its tensional strength increased beyond a certain lin 1it, they re- 
garded it as unfavourable for wel tin g; and that iron welded most 
perfectly which underwent no increase of strength whatever by 
the process of hardening. With regard to testing rails, he sug- 
gested that instead of one being subjected to a bl yw, each should 
be tested by an apparatus. 

Mr. I. L. Brut said he should scarcely have 
in a company like that, embracing so many gentleman of 7 r 

xperience in 1 il making than himself, had it not been for the 
remarks which fellfrom Mr. ~~" =o took that opportunity of 
mi his acknowledgments to Mr. Walter Williams for his very 
able paper; and also to call the spun m of the mecting to the 
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ventured to speak 
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use likely to follow froin the establishm« nt of such institutions like 
the present, where they had brou; ght together gentlemen of ex- 
nee all connected witl same met nd viewing the trade 
_W hole from d fferent ; Be . That su 4 tion was 
cened in his mind by th had falicn n ft m Sir 
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William Armstrong, it tment of iron fora 
different purpose entire Mr. Smith, 
in his remarks, seemed ¢ le ruse 
yy any other name would smell as swee he { he would 

in the put ‘better by shielding himself beneath the good 
c eter which the iron rails had already xcquired by the firm he 





that ie 


commented, But Smith seemed to 
7 i o the qualit 


which Mr. Williams alluded with regard t 
dated from a bux riod whe n much better iron was made than at the 
present moment. H toc i » of the eting 
in mane e of his e xpe rience y director in the use of 
rails ; and not only in that cap: sity, but as one deeply interested 
in the prosperity of the Cleveland trade, he felt it was of the 
utmost importance to satisfy themselves and the public that it was 
possible for th ron to make a durable r He felt that the 
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quality of the rails had suffered materially from the wish on the 
part of the consumer to receive a rail far beneath the cost at which 





it could be manufactured ; and ndly, that harm had been in- 
tlie ted on the manufacturer by insisting on a species of test utterly 
oreign to the purpose for which it was applied. It happened that 
had on the North Eastern Railway a great number of rails 
d been distinguished for their dur: ibility —rails which bad 
il from absolute wear they had bex 
Tt became a most interesting question 
; the character of that iron which had been 
l r of the railway better than iron 
ter quality. They subjected it 
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to the analysis of cco---a very competent authority at 
Newcastle —and it was discovered that not in one instance, but in 
many, all these rails were di stinguished by the excessive amount 
of the phosphorus which they ,contained; and, in point of fact, 
the durability was due pre j that quality in which the 
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veland iron was pre-eminent. 
Several other members addressed 
thanks was passed to Mr. Williams for 


and a vote of 





veting, 


us paper. 

















THE SIEMENS-MAI PROCESS OF MANUFACTURING STEEL 
Mr. R. Howson, Middlesborough, read a paper on this s 

Mr. Howson, who is the manager of Mr. Samuelson’s wor 
Newport, observed that it was not until 1545 that the process 
obtained a practical shape—that being the year in which Mr. 
Heath obtained a patent, the specifications of which clearly 
described how such a process could be carried out on the hearth 
of the reverberatory furnace. There was no record that Heath’s 
experiments iL to ‘commercial success; but at a later date other 
workers came into the field, and in the hands of Mr. pete the 
manufacture had reached a fair degree of certainty « ind e 


to which the use of the Siome Dor 
measure contributed. Meanw 
were prosecuting experiments 
same principle as described by 
method of proceeding, howe introduced some new 
especially the use of oxides. The staple trade of their es 
ment was the manufacture of gun barrels, which they turned out 
of excellent quality from pig iron and pur lulled ; and both 
were produced from a African ore. The process might be 
shortly described. iron was first melte Lon #l varth of 
a Siemens furnace in weights half aton to a ton. The 
puddled ball previously heated was then added in quantities 
weighing about one ewt. at a time, with eccasional smal! doses of 
oxide of iron of pure quality. By these means the carbon in both 
became gradually reduced to a low percentage, and the metal 
approached to the state of wrought iron. A portion of the carbon 
was then restored by the addition of spiegeleisen, so as to give the 
steel the requisite temper, and the proc 83 was fin ed. The 
whole was tapped off into ingot mouids; the ingots were subse- 
quently hammered, rolled, and forged into gun barrels. The time 
occupied from changing the furnace to tapping it was about eleven 
hours, and the average proportion of cast or wrought iron would 
be about two of the former to three of the latter, with the usual 
two or three per cent. of oxides. At the Newport works, Middles- 
borough, the experiments which had been made were very numerous, 
and the greater part of the paper was ocoupied with descriptions 
of the mode of treatment there adopted, which was generally 
similar to that already described. The author spoke favour- 
ably of the’ economy of the process, and of the possibility of its 
standing the severe competition in England, and went on 
#0 notice two points of interest contingent to the process. 
In the first place, he said it had been ‘found that when the 
bath had arrived at the soft st: age, there was considerable danger 
in allowing it to remain any lengthened period before adding 
the spiegeleisen. As long as there was a sufficient amount of 
carbon in both, it acted as a protection to the iron against oxida- 
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The two great rail- | 


tion ; but when it was all or nearly all burnt away, the iron itself 
began to burn, as might be seen by the crystallised appearance of 
the fracture. It was a question, however, whether it was the free 
oxygen of the flame alone which produced this result. Professor 
Graham had shown that carbonic oxide penetrated iron with ex- 
treme facility ; and s specim ens were show mn which had been sub- 
jected to the action of carbonic oxide under ; a variety of conditions. 
They all presented the same appearance of deteri vrated structure; 
and were all excessively brittle. Neither carbonic acid nor 
atmospheric air under si ile ur ee seemed to have the same 
effect ; and it might be f umed that this question required 
further T , point to whi ch he referred was a 






















camination, 
peculiar property of homogeneous iron or mild steel, which was 
early observed in the course of the experiments at Newport. 
When ordinary steel was chilled in cold water at a red heat, it 
hardened more or less, according to the percentage of the carbon 
it conta . When’ the carbon was rec duced below a certain 
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amount—about 0°5 per —it den obeyed the same law as 
copper. The matal WwW m ft to the file, but at 
the same time more com pact, tougher, ¢ and stronger. Specimens 
were exhibited to illustrate this nd the que stion was 
glance:l at as te the probability of her urning this property 
| tou seful nee unt. 

A vote of thanks was given to Mr. Howson for his paper. 

A NEW PROCESS FOR REMOVING SILICON FROM IRON. 
Mr. J. mer Budd, Ystalyfera, read a paper on this subject. 








He said—‘‘In the Welsh ironworks, the pig iron is principally 
white. The whole of the forge cinder made is put on the blast 
furnaces, and cinder in large quantities is purchased in addition 
from the tin-plate and other neighbouring forges. A large ad- 
mixture of Lancashire and Cumberland and other hematite ores is 
put on the furnaces as a corrective. The furnaces are > driven 
hard, and the white is of course inclined to be sulphury The 
plan of working is to refine before puddling, from a half to a third 
of the white in refineries pl: vced before the blast furnaces, running 
the iron into them. The yield of these fineries from molten iron 
is about 23 ewt. of pig or cast iron to the ton of refined metal ; the 
consumption of coke is 5 or 6 ewt. to the ton; and the total ex- 
pense of the refinery process from 10s. to 15s. a ton. In some 
works the puddling furnaces have one-half white pig and one-half 
refined i ion ; in others, the proportion is one-third refined me tal, 
one-third white pig, and one-third mine pig, made without cinder 
from argillaceous mine and hematite ores. Soft Lancashire ore is 
freely allowed for fettling the puddling furnaces. The popular 
notion is, that the white iron is decarbonised in the refinery pro- 
Messrs. Crace 











a, ad freed from sulphur and phosphorus. rs 
Calvert and R. Johnson, Dr, Percy, and other authorities, have 
shown conclusively that this popular notion is unfounded. They 


have proved that ‘all cast iron contains a notable proportion of 
silicon, varying from 1 to 6 per cent. (the greyer the iron the 
greater the proportion of silicon), which is reduced in the blast 
furnace, and combined wi ith the iron from its earthy base, silica. 
It is silicon which imparts its casting property to pig iron ; when 
removed, cast iron is only semi- fluid, although it may retain all or 


nearly all its carbon. From its greater affinity for oxygen than 
carbon, silicon protects the carbon in pig iron from the action of 





n it is present in the small proportion of 1°500th 
Silicon is, in many of its pro- 
arbon; and the refining process, 
called decarbonising, might be better 
described as a desiliconising of the iron. Now, the process 
he had invented, desiliconised the iron as tapped from the blast 
furnace without wasting the iron, and without any extra expense 
whatever beyond the usual cost of the pig; nay more, it was 
more economical to make than pig iron. The process must there- 
fore revolutionise the present practice in the iron trade. His usual 
mode of proceeding was to place a series of iron moulds similar to 
those used before a refinery, as near as convenient to the tap hole 
of the blast furnace. He made a paste by moistening with water 
soft hematite ore, which, if gritty, is previously ground, and he 
threw a bucket- full, containing about 60 lb., into the mould in a 
semi-liquid state, and spread it evenly on the bottom and sides. 
The mould being quite hot from the previous cast, dries the paste, 
which adheres to the bottom. He then taps as much iron as is 
required from the blast furnace, and allows it to run over and fill 
the moulds to the depth of three and a half to four inches. A 
great ebullition takes place ; jets of flame of a pane white 
colour burn on the surface, which he assumed to be the combus- 
tion of silicon in the oxygen liberated from the hematite. It was 
proved by repeated ana uysis that whilst the silicon was 1°00 per 
cent. in the white cast iron, it is reduced by this simple process to 
0°200 or 0°300 per cent., or from 1 per cent. to 1-500th. A cinder is 
thrown up containing silicon, some phosphorus, and sulphur. 
The carbon is hardly at all removed. The appearance of the iron 
after the process is that of refined metal. For want of sufficient 
upward impulsive force a good deal of the scorix, although chemi- 
cally separated in the process from the iron, is not removed from 
it mechanically, but is mixed with the refined metal ; and, on re- 
melting in puddling furnaces, forms a protecting slag. The cost of 
~ process is ni/, as the iron contained in the hematite is reduced, 
and adheres as cast iron to the bottom of the iron in the mould. 
There is no sand or coke dust used; and the refined iron goes 
clean into the puddling furnace. The yield in puddling is, 
that of refined iron, about 21 cwt. to the ton of puddled bars. 
The puddlers like to have one or two pigs of white with the 
metal so refined, as they say it works more liquory—showing 
that when the silicon remaining is only 0°200 or 0°300 per cent., 
the charge does not possess the necessary fluidity. The puddling 
furnace keeps. longer in repair, no other fettling is used, and 
hammer slag and the former allowance of shearings to make scrap 
balls has been discontinued, The men do more regular work, and, 
like the refined iron, the yields are larger. The puddled iron is 
of an improved quality, and much liked in the rail mills. The 
second process was the same as the first, only that he mixed two- 
fifths by weight and half by bulk of nitrate of soda with the 
hematite ore, which is formed into a paste, and applied in ‘the 
same way. With this mixture the ebullition is greater ; the 
flame is of a yellowish colour, showing the ignition of some of the 
soda. The cinder is thrown up and out of the iron, overwhich it 
forms a crust, which can be separated when cold. The iron has a 
cellular and honey- combed fracture, like metal much over-blown. 
The scoriz contains sulphur, phosphorus, silica, and soda, The 
iron works drier and cleaner, and to a better yield than that made 
by process number one, but should have about one-third of grey 
pig added to make a very clean and rough iron. The only cost of 
the process is the nitrate, which in the proportion named comes 
to about 4s. a ton at its present high price. The saving by the 
process was very considerable, and it was not confined to white 
iron, though it was then most efiicacious. In conclusion, he ex- 
pressed the pleasure he felt in visiting that neighbourhood, and 
paid a high compliment to the ironmasters of the district for the 
skill and enterprise with which they had developed the resources. 
The President then announced that the time appointed for the 
reading and discussion of papers was exhausted, so that no diseus- 
sion could take place upon Mr. Williams’ paper. It must stand 
over, with other papers on the programme, until next meeting. 
He could not leave the chair without expressing what he was sure 
was the opinion of them all, that they were under very great obli- 
gations, both to the gentlemen who had read papers : and those who 
had joined the discussions. He had to propose—‘* That the best 
thanks of the Institute be given to the members of the North of 
England iron trade.” 
Mr. Wilson, as chairman of the ironmasters of the district and 
of the local committee, wished to be permitted to say how very much 
they were obliged for the vote of thanks accorded to them. He 


oxygen, even wi 
per cent. no ec arbon is burnt off. 
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pr posed a very cordial vote of thanks to his Grace the Duke of 
Devonshire. 

Mr. Bolckow heartily seconded the proposition. 

The vote of thanks was carried by acclamation. 

The meeting then separated. 































































































































































































































































































































































































aa rr EP 
Oct. 1, 1869. THE ENGINEER. 225 
RAILWAY MATTERS. NOTES AND MEMORANDA. sANE 
A NUMBER of Frenchmen arrived in Bombay last week, en route Ir is said that a M. Lauduran, of Brussels, has invented an a THE Lon Fis last year cost £90,000 
for Mesopotamia, where they are to be employed on a survey for a paratus by which he is able to extract fire-damp or any other i a ; emg , 
railway by the Turkish Government. Vicious air from mines. . F ‘ f “s 2 . a } ; j 
At the meeting of the Metropolitan Board of Works on Friday Art Stockholm, Sweden, when a sewer was dug rec hull Portugal 
an application was made by the Metropolitan District Railway | of a vessel was found 11ft. under ground, which is th » have THE disy the & Main ( ; J, 
Company to carry the railway under the new street to the Man- | been there about three hundred y« 1 ‘ “pape roomed ; y 
sion-house, instead of, as at present intended, stopping at Queen- Ir is as % Ty « reen or dull | has ; aan Ta te 4 : _" , _ 
street. After a good deal of discussion the matter was referred to , a y oS ar ct —_ ~~ Sevens to Ware 
sllow at b 1 rosy -tin ited by tou A « 1 Harv: 
a committee. 4 ; : fe _— rv 
P ‘ ™ g spot Tew we before maturu i} } My im ( 
An Atchison, Kansas, teleg says that the contract oe the 1000 part heh lt ate of 3 yy 1 “ pee 
Nemeha Valley Railroad en let, ten miles will be com- f se pagty PP sje te bse oy “ges , = 
pleted by February 15th, 1870, and the road will be fin ished to 160 t0 on ne ( ( ‘ 
Pawnee City in eighteen months This is an outrun of the | p~ 90 ee ; = SALETOLY GtSROrs : Oo 
Quincy and Keesville road, and diverts thé of Southern | to aU. ss ; ag ie [artini-H y rifle, | I | 
Nebr: aska to Chicago instead of St. Louis. Ir the orbit of the moon, w » me es 474,000 miles in | will soon be made with it { 
THE chairman of the Bedford and Northampton Rail regrets | Ssmctsr, ‘i age I by a st ich @ Sun DgAS be pl eee Piedigge l le \ 
to announce that no prog gress has been made in the co ee aceual San, leaving | n thelr suriaces & Gisvatee Oi piem 18 ‘y 
the line since the last n The board, howeve ie 0,000 mises ! In the pr 1s 
vouring to effect an arr by which the works | THe first known account of an air gun is in the Elemens d Artil- ing of. 
be commenced, and he tr he next meeting | lerie, of David Rivaut, who was preceptor to Louis XIII. He Ga I 
be able to report that progre s is bei ig made with the work. ascribes the i \ ntion to J Marin, of L who preserited one to . g t 
THE Chairman of the North British Compa t the Henry aN s : ‘. ras fh oy bo se 
meeting on Tuesday, s sid he was glad th \ It is ¢ nds of raw sill ; z : to Cons 
position than they had done for three years. assembled | produced in Se of leaves are « 4 \PH litle was compl L on M srom 4 
to approve the report and declare dividends v would be 1 | sumed, and that five million trees of the average age of thi end to St. Mary's on the lly J ls, tl m 
in cash, and he hoped tl 7 . with def | | years are stripped to furnish them. means the receipt of ng Hi will t 
warrants, He spoke in fav e schem und pro- | We hear that it has — discovered that the common hard l Tl lert ie Hect I t pri 
posed that it should be consi ieeting. | hack, Spira tomentosa, can be used in tanning leather as et 
A TABLE which has tration of the produc- 1 it sul A ny has been formed in Be t t Ww ha 
tion of rails in years pres¢ nts t} which h rtised for one hui dred tons of hardhack. I tit l level wa 
annexed results : ons; 1861, Tne old stone house in Guilford, Connecticut, the ol 4 + one : 
164,371 tons; 18 tio 4, 215,983 | on the continent, built in 1640 for a fort, where all the inl ’ . 
tons; 1865, 184,131 tons; The ; 1867, 154,: tons; | of the town gathered every night, to be secure from the 
and 1868, 202,204 tons ii per ton 1 Ld09 Was ' is und ing extensive repairs, the « 1 model, however, be ° ! 18 Te] ee 
£10 2s. per ton, while in 15/ 7 2s, per ton. carefully retained. . i city tl 
Br the completion of the Pacific Railroad the cars) Tye English silver penny of Edward ITI. was ordered to we Reg wae, de Pb 
travel continuously from the harbours of New York, Boston, and | gyi ,¢y-¢, sins from the mid S the mbes . As 
Philadelphia to the harbour of San Francisco. Arrangements + pete ete grains Tron Se middle of the car; went; w 
“thea 8 def dices stitemenitiaaies cai ‘tie tate eon pennies wert to weigh an ounee, nat vein Genie ae 
lave been mace for carrying throug passengers and ma vetween ids were to be equivalent in wheat to illon of 7, bs 
Sacramento and San Francisco without transshipment inside of Hons to a bushel of wheat, and cisht bushel egraph under gs « 
four hours. The earnings of the C 1 Pacific Railroad for pres rt si ig sollte rel of the O 
August were 572,000 dolla: udy inere in passen- . . 4 of £609,000, for a 
gers and freight. <M : rm ly found in one of tl proposéd charge is 1s. ¢ 
THE interest in the City with regard to the proposed extension ‘ ae ns:—Ler =~ rey ‘ ng . 
of the Metropolitan Distri ct Railway to the Mansi n house, and or ae age wget iy cae ~~ . ' 
the construction of a subway thence to the Ro: hange, is ; hs 2" ode: . al ot ig be 
such as could only be appreciated by >» multitude per. ay cass r. si ad de . Iwo stat unvel 
tant avocations centre in that it is unde o's that a Cee Ie hs he cil ties the I l, Tuesd Ml O s 
memorial, perfectly unprecedented in the character ight of | Stationer, the following is a Turk t|/ D exe Lb J WH) 
its signatures, has been prepared on the subject for transn on | 1 to fasten diamon other preciou ! © | cor} n, l the « t ‘ \ 
to the Metropolitan Board of Works. nd which is said to be ¢ trong n Liv l, in ( I ry | n 
THE Forth Clyde Junction Company’s expenditure has been | } - polished steel, even when exposed to moist It \ Bivsce Ly ' 
heavy in making extensive repairs and renewals of wagons, re- | }8 “5 follow 8 :—Dissolve five or six | OF Gum maswe, cach ag ‘ rosa ay s 
ballasting and sle ing the road, and in rebuilding a number of | 2 pea, im much spirits of win wu tice to ONS ol 80 at the works of 1 i 
the small timber bridges along the line, stone and iron being sub- | . In another vessel dissolve in brandy I i ( y i the \ i 
stituted, where practicable and judicious, in place of timber. - PROG sh WAL oo pole Be n t ‘ : 
Considering the extent of these outlays and the improved con- > & ae two a I ordinary press of gas me, 1 
dition and stability of the property thereby, the directors are glad hale dissolved. anen % : | the t and | W ad | ! ‘ 
to be able to re wa clear surplus or balance amounting to £955 3 oe y stopped. WI it is to be used \} ‘ s0€ Si coin 
after charging revenue with the whole expense, both ordinary and | ‘ ~ an © r | breaking t Ww pported At « 
extr: aordinary Sshaliiine inibioet t on debenture loans, bank account, WE learn fro 1 \ Cust Zi of July 1 that , . » . Be I . 
and deferred dividend warrants. at one of the collieries at Ii biire Westphalia, the woodwork | th« ‘ in pr ! to t ‘ 3 wel l 
Axovut four miles of permanent way of the Great North of | '5, Protects t from fire by being ] piigpsscee ORES Come lage sage ae . 
Scotland line haxe been re-laid during the past half-year, mostly | of five paris of alum, sever uM paste, and thirty) 4 . : — s 
with heavier rails, and all fish-jointed ; 12,565 lees vers have been parts of pr vious ly washed, i.¢., finely divided, clay (this mixture | ' ever a nued thi at 
replaced by creosoted ones, and 3750 yards of wooden fencing | 18 used for wood work not exposed to open air); f ’ y|1 bie 1 t Urn . 
have been replaced with wire fencing and stone alls, and the pen See d, 3 Lmixture 15 used Consisting of ant hall ts ¢ t lu t t ( ist Plo 
whole cost has been rged to revenue. n agreement has been : il ammoni ‘ rt ot Ww vi t { t > i ,t y? ! 
concluded with the Postm ast ter-General for the purchase of the : > OF ZINC}, WO } . . a e, twenty |] Or zu | . ‘ ‘ : 
telegraphs on the company’s lines, including the Deeside, under | W*2%®, ®2¢ Uurty parts of \ o mix § Have Deen | t Four : were p , 
which they will receive a money payment of £25,000 and an found vo prevent wood bursting into ! on ignitio nd to} W J ! : ‘ It is t 
annual sum of £500 for way le: we, the company retaining the use Greatly delay its cos 0 OVEN WHen . S: | — - - n fell into the w 
of the telegraphs for their own business connected with the work- CapMIUM is obtained for commercial ; ores | Was drowned. 
ing of their railways. and furnace deposits. By yjecti Ww 1, I woo! buil s ' nsos 
THE chairman of the Solway Junction Company congratulates the first portions that come ove ie} a condition as at ¢t : moment, Uf 
the shareholders on the completion and opening of their line for | PU"® ™ 1s ud, | twe two are i to nine are ¢ ' » 
goods and mineral traflic, and that since the opening there has been | #2 ©° 1eans ol {| new ships building; seven have new ships finis 
more traffic than the line could at present accommodate. Last hydrog ipitating, by carbonate of | for MATASS, § th the men paid off, and « one 
week they carried over 1500 tons of minerals. The board did not | @™0” . ; r flu: - As thus obtain d, it | work, havi finished or in at _ 
deem it advisable to open the line for passenger traffic until the | 38 ® W*! te, Sort, 2 le, ductile metal, eight and one-half times | twelve r sale, but no 1 : 2s 
Bowness Moss, over which the line passes, had been thoroughly heavier than \ eer, as leaves a mark upon paper the same as | wood shipbuilding ya have been « 
consolidated by the running of goods and mineral over it. | lead, a ee See ree ee king s und, Cadmium melts at | posite yar reason 1 ab . of t 
They would, however, immediately give the usual notice to the | #?0U% #44 deg. Fah., and when alloyed with other metals causes | union ges, Which make | ng } ‘ 
Board of Trade to open the line for passenger traffic, so that there | T#e™ to Tuse at a lower temperature ; a very 1i Or i rs | than in 
should be no more delay than was absolutely necessary. He then | ©°)’P° ‘ caouee. Hi dock l \ is n 
referred to the difficulties experienced in constructing the line Ir is announced that M. Lamy has devised an instrument which | desert ) he roads and I » t 
across the yn Moss, and the predictions that they would | shows within two or three degrees Centi he temperature of | official residences, which used to b 
never succeed, but thanks to the skill of the engineer and the per- | a furnace heated up to redness, and g its indication at a | becoming overgrown with weeds, and th 1 
severance of the contractor, the work has been most satisfactorily save from the furna so that at a porcelain factory, for | has qu lite a gloomy aspect ; sh ie ey ‘ 
accomplished ; and he had no hesitation in saying that the comp any iple, a manager can sit in his office and see the temperatures | nearly 1000 houses are shut up. It has been } 
were in possession of a line second to none in the kingdom for con- a al the furnaces in his establishment. The instrument is as | of the buildings now unoccupied belongi: t 
struction, and in its prospect of a large and remunerative traflic. simple as it seems to be efficient, Itis merely an iron retort, con- | be converted into a temporary wor khou 
THE directors of the Metropolitan District Company state in taini arble, the ne ck of whica communi nee 3, by me ans of a the poor, ish not having sufficient 
their report that the works on the line eastward of Westminster | 2@!T°W tube, with a needle moving over ad ] plate. As the heat | th » thousands of discl ed \ i 
Bridge are now making rapid progress. The directors feel justified rises the Saeee SenneeS Seee id set at liberty. A nment establishments. 
by the facts stated in the report of the engineers in expressi ng special cont secretes’ sures the tension the gas arrives at, and ¢ from the leadwor! lock} 
their confident expectation that, should no unforeseen iinpe this has a direct relation to th > temperature, t measure Of the | wi re in close proximity to Melville I ( ham, | 
ments or difficulties occur, the line toits C ity terminal station will one is made the measure of the other. con d by the medical authorities to é l i : 
be opened early next summer. On June 25tha formal —— was THE invention of Mr. A. Nobel, consists in the combination of } to the patients confined in that establishment, order h ’ 
adopted for the issue of the remainder of the capital, £1,500,000, nitro-glycerine with any suitable nitrate and carbon, so as to} received from the Admiralty directing s t tious t ( 
as preference stock, and a further resolution was passed to the | form an e xplosive compound differing in character from ordinary | ried out in the smelting furnaces, rder that the 
effect that such capital should be issued to the shareholders in | gunpowder. = hen a powdered nitrate, whether it be a nitrate of | complained of may no longer exist It is st 1 t 
75,000 shares of £20 each, at a discount of £6 per share, the | pot ish, soda, baryta, or lead, is intimately mixed with coal, or any asant odour ym the lk rks at Cl i l 
deposit thereon to be made on or before July 9th. The time was | other oube stance containing carbon or hydrocarbon, such as resin, | is felt not only by es of th pital, but li t 
subsequently extended to the end of the month. At the expira- | sugar, or starch, a combustible mixture is produced, which, unless id i arises frum the 1 z dow f 
tion of the time thus extended allotments had been accepted by | enclosed or contined under strong resistance, burns too slowly to the large qui antitie l piping l s taken « f 
shareholders to the amount of only £250,000, a fact which led the | form what is usually called an explosive mixture. But a slight | several of the old vessels of war now being dismantled. 
directors unavoidably, however unwillingly, to the conclusion | addition of nitro- glycerine, intimately mixed therewith so as to On Saturday the 25th ult. a deputation of the principal o 4 
that, having regard to the vital importance of prosecuting the | form a thin coating over every se parate grain, admits of effecting | and employés of the Midland Great Western Railway of Ir l 
works vigorously, they must look to some other means of placing { the instantaneous combustion of the whole, owing to the intense | Company presented to theirlate manager a be ft 
the remaining portion of the capital. In this conviction the heat developed by the explosion in immediate contact with « very | esteem—a silver epergne and an antique clock l 
directors entered into arrangements under which the entire | grain of nitre, which it causes to melt. chite, manufactured by Messrs. W aterhouss ( the Q 
balance of the capital has been satisfactorily placed. The capital As a general rule, according to experiments by M. Schultz, it | jewellers in Dublin, at a cost of £350, and bearing t f r 
having thus been taken up, the directors feel justified in express- | has been found that the point of solidification of fluids is lowered | inscription:—‘“* Presented to William Green Skipworth, yt 
ing their belief that, concurrently with the exercise of their bor- | by substances dissolved therein, and that gases dissolved in fluids | officers and men of the Midland Great Western Railway, as a token 
rowing powers, and by the re-sale of the surplus lands, they will | exercise the same effects. Pure acetic acid fuses at 16 deg.; this is | of esteem and regard, on the occasion of his m of the 
be in possession of sufficient funds to complete the line to the City | lowered to 15°2 deg. when a current of carbonic acid is transmitted | management, to fill the position of Lrish manag lon 
terminal station and to meet ail their liabilities. The report of | through this acid. It is well known that hydrochloric acid gas | and North-Western Railway in Dublin, 25th I auf \ 
Mr. J. Fowler and Mr. T. M. Johnson, the engineers, states that | and ammonia gas lower the freezing tempe rature of water in which | graceful mark of respect was at the sar tin e paid to Mrs. Skip 
the line from West Brompton, vid Gloucester-road station, to | the sy are dissolved ; so do carbottic acid and sulphurous acid gas ; | worth by the railway officials, who pre sented her with a costly set 
South Kensington, was opened for public traffic on the 12th of | and it has been ascertained by M. Schultz that nitrogen, oxygen, | of jewels. P 
April last, but under present arrangements passengers are not | and hydrogen gases exert the same effect when dissolved. in | Mr. MARTIN Pratt, the secretary of the Gener: 
carried on the portion of the line between Gloucester-road and | water. Numerous experiments were made by him with a view of | tion Company, attended at the Lambeth ols ce-ce 
South Kensington stations. The line from the West London | ascertaining the effect of an increase of pressure brought to bear | to contradict the statements made on the previ ay by 
Railway to _High-street, Kensington, is finished. The subway upon the absorption of various gases by water, and the lowe ring | respecting the treatment of foreign cattle arriving at the com npa ny's 
communication between the Westminster Bridge station and the | of — the reezing point of that liquid in consctjuence | wharf. Mr. Pratt said that the enttle would h ive to remain at the 
Houses of Parliament is being constructed, and will no doubt be | thereof. By the phenomenon of regelation is understood that | wharf in quar antine until examined, but during that peri od would 
ready for use before the next session of Parliament. On the property exhibited by ice of freezing together to a solid mass, | be well provided for and taken care of. ‘here are upwards of 
Thames Embankment, between Westminster and Charing Cross | when pieces of that substance are pressed together at the tem-| twenty water-troughs in the wharf—in fact, one to each pen. 
stations, about 1300 lineal feet of side walls have been executed | perature of Odeg. After quoting the opinions of Messrs. Faraday, | The animals are not sent away direct, but first to the market, and 
to their full height, and about 2100ft. of trench for side walls has | Forbes, Thomson, and Helmholtz on this subject, M. Schultz | at the railws ay station there is likewise an ample supply of water 
been excavated to various depths between the same points. About says: “* When we take it for granted that regelation is the forma- | for them. Mr. Selfe asked wheth r Mr. Pratt contradicted the 
360ft. of the side walls of the Charting Cross station have been | tion of ice from water anew, we must bear in mind that only | drover’s statement that the company’s vessels were without water 
constructed. ‘The trenches and side walls near the end of Cecil- | pute water, or water at least not saturated with air, is suitable | for the cattle. Mr. Pratt replied that he did. The vessels were 
street and the Temple station are making rapid progress. for this purpose.” all amply supplied both with water and hay, 
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LYALL’S PATENT POSITIVE MOTION LOOM. 
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THE loom illustrated in the accompanying ,engravings is now 
attracting a great deal of attention in the United States, where it 
was patented on August 11th, 1868. Fig. 1 represents the loom com- 
plete; Fig. 2 represents all the mechanism of the positive shuttle 
motion—the parts not necessary to illustrate this being omitted ; 
Fig. 4 is a front view of the shuttle and its driver; Fig. 3 repre- 
sents, in transverse section, the slay and race-way with the shuttle 
and its carriage ; and Fig. 5 is a diagram illustrating the shuttle 
carriage and shuttle upon and in the warp. From Figs. 3 and 4, 
it will be seen that the shuttle p is pees: with two rollers, 4, 
which are supported—the lower part of the shed of the warp 
intervening while the shuttle passes through the shed—upon two 
rollers, 3, in the carriage. The carriage has two lower rollers, 2, 
which run upon the bottom of the lower rail of the race-way, and 
the shuttle has two upper rollers, 5, which run against the bevelled 
under side of the upper rail, w, of the race-way, which keeps the 
shuttle in place in front of the reed n, 

The slay is carried by the swords, 4, in the usual manner, ard 
the movement may be produced either by a crank motion or by a 
cam, but the inventor prefers the cam, as it enables the move- 
ments of the slay and shuttle to be better timed. We will now 
refer the reader to Fig. 2. The shuttle carriage is connected at 
each end with a band wu, which passes over rollers, 6, at each end 
of the slay; thence downward and under two rollers, c, attached 
to the lower parts of the swords, and around a horizontal pulley, 
d, near the floor. Attached to this horizontal pulley there is a 
pinion which gears with a horizontal sliding rack, ¢, which receives 
a reciprocating motion through a rod, f, from a crank wrist, 9, 
oman by a disc, 2, on the lower end of a vertical shaft working 
in a stationary box, a, attached to the outside of the loom fram- 
ing. On the upper end of the vertical shaft there is a bevel-gear, 
i, gearing with and deriving motion from a bevel-gear, j, on one 
end of the shaft, A, which carries the cams for operating the slay 
and those for producing the harness motion. The reciprocating 
motion given to the rack, e, by the bevel-gears, j, i, vertical shaft 
crank-wrist, g, and pitman. f, produces by its action on the pinion 
an alternate or reciprocating rotary motion of the pulley, d, which 
by alternately winding and unwinding the band, wu, on opposite 
sides causes the band to move the shuttle carriage back and forth 








along the slay and under the warp, thereby causing the carriage to 
carry the shuttle back and forth through the open shed of the 
warp. 

One important feature of the motion is that the carriage carries 
the shuttle over the intervening lower shed of the warp without 
the friction which is produced by the fly shuttle, and which 
tends to break the warp. The manner in which this is effected 
is illustrated by the diagram, Fig. 5. The carriage has not even 
the slightest tendency to produce any lateral displacement of the 
warp yarns. The lower rollers, 2, of the carriage are caused to 
derive a rotary motion, like that of the wheels of a road carriage, 
in their passage along the bottom of the race-way, and this motion 
is imparted by contact to the upper rollers, 3, in the opposite 
direction, as indicated by the arrows on the rollers in Fig. 5. The 
shuttle is supposed in this figure to be moving to the right. The 
dots, represent one of the threads of the warp yarn in two 
positions. The roller, 3, of the carrier first strikes the yarn in the 
lower position ; and as it moves along with the carriage, the latter 
moving to the right, the upper part of the roller, 3, in contact with 
the yarn, moves just as fast to the left, and so does not tend to 
carry the warp with it, but merely lifts up the latter to the higher 
position. The rotary motion of the rollers, 3, is transmitted 
through the warp to the lower rollers, 4, of the shuttle as the 
threads of the warp are successively passed between the rollers 
3 and 4, with a scarcely perceptible rolling but no rubbing motion. 

In the above described operation, the shuttle being acted upon 
and controlled by a direct and continuous connection with the 
motive power, its action is absolutely positive, and is produced 
with very little power and without any sudden jerk. The crank- 
wrist g is so arranged as to gradually overcome the inertia of the 
shuttle at starting from one side or the other of the loom, pro- 
ducing an accelerated motion as far as the centre of the 
slay, and afterwards a gradually slower movement—gradually 
checking the momentum of the shuttle as it approaches the other 
side. One great advantage derived from this is that the weft is 
not subject to sudden pulls in starting, and another is that the 
shuttle does not rebound, and a tight and even sel is sure to 


beproduced. Another advantage of the positive shuttle motion is 
that it enables goods of any width to be woven. It is as easy for 





this motion to carry the shuttle through the widest as through the 
narrowest warp, and so it enables the widest goods to be pro- 
duced at the same cost per square yard as the narrowest. 

It is not, however, in weaving wide goods alone that the advan- 
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Le 
tage of the positive shuttle motion consists, but it enables dress 
silks and other fine fabrics, which have hitherto been very little 
woven by power, to be produced without the necessity for the skilled 
labour which is requisite in weaving these = by hand. Accord- 
ing to the American Artizan, sixty of the looms are now in opera- 
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tion in New York City, Paterson, N.J., and Hartford, Conn., run- 
ning on fine dress silks, which are pronounced by judges to be at 
least equal to the celebrated hand-made Lyons silks. These 
looms run at from 110 to 120 picks per minute. Arrangements 
are now being made, we understand, to exhibit Lyall looms of 
extraordinary width at work in London and Manchester, when full 
opportunities will be afforded for testing the merits of this very 
ingenious invention. 








New STEAM CoMPANIES.—The demands of the Australian and 
Indian trades have become so extensive, and the gr sap 
Opening of the Suez Canal being lixely to do away with the use o 
sailing vessels to a very considerable extent, some of the enter- 
prising shipowners of ew are combining together to substi- 
tute steam for sailing vessels. Already we hear of the formation 
of a large company, which has given an order for a steamer of 440ft. 
in length, and of light draft ; and one of our oldest and most 
respectable firms is, it is said, about to follow suit. Our ship- 
owners are quite alive to the changes which the successful naviga- 
tion of the Suez Canal will bring about, and are building steamers 
suitable for the traffic by that route.—Liverpool Albion. 

TECHNICAL EDUCATION FOR IRELAND.—The programme of the 
Royal College of Science for Ireland for the session 1869-70 has 
just been issued, and from the thoroughly practical character of 
the proposed curriculum, and the very liberal terms upon which 
the instruction is offered, there can be little doubt that before the 
com t of thesession, on October 4th, a iderable b 
of students will have been enrolled. It supplies, as far as practi- 
cable, a complete course of instruction in science applicable to the 
industrial arts, especially those which may be classed broadly under 
the heads of mining, engineering, manufactures, and agriculture, 
and is intended to aid in the instruction of teachers for the local 
schools of science. The course of instruction extends over three 
years, each year being divided into two terms. In the first two 
years the instruction is general, and all students are required to 
attend all the courses, but in the third year the particular business 
or profession to which he intends to devote himself in after life is 
taken into consideration, and for this reason the studies for tha 
third year are divided into four distinct series of courses, so that 
a student intended for an engineer is not required to study subjects 
useful only to an agriculturist or to a manufacturer; nor is a 
student whose after life is to be spent in a manufactory required 
to learn land-surveying and geology. During the third ear the 
instruction for the several classes of students embraces: Mining— 
Geology, with demonstrations in Paleontology, Mineralogy, and 
Mining, Assaying and Metallurgy, Mechanism and Machinery, and 
Land-surveying ; Agriculture—Geology, Agricultural Science, Land- 
surveying, Mechanism and Machinery, and the Analysis of Soils 
and Manures ; Engineering— Mechanism and Machinery, Mechani- 
cal Drawing, Engineering and Surveying, and Geology and Palzon- 
tology; Manufactures—A pplied Mechanics and Physics, and Applied 
Chemistry and Technical Analysis. The diploma of associate- 
ship, which will be ted to those who in all subjects of the 
first two years, and in those of any one division of the third year, 
will doubtless be an honour worth striving to attain ; but there are 
also fo royal scholarships of £50 yearly each, with free educa- 
tion (including laboratory practice), tenable for two years, which 
will be open to students who have been a year in the college—two 
of these royal scholarships become vacant each year. There are 
also nine royal exhibitions, of the value of £50 per annum, 
entitling the holders to free admission to all the lectures, and to 
the chemical and metallurgical laboratories, to be held from year 
to year, for three years, on the condition that the holder attends 
the lectures regularly during those years, and s the examina- 
tions required for the associateship of the cdiae-ieen of these 
exhibitions will be open for competition annually at the Ma 
examinations of the Science and Art Departments. A medal is 
also awarded at the conclusion of the second year’s studies to that 
student who, upon the total result of both years, shall have most 
distinguished himself, if sufficient merit be shown. The fees are 
extremely moderate. No pains appear to have been spared to 
make the college of sound, practical utility to the largest possible 
number of those upon whom the continually progressive advance- 
ment of the industrial interests of the country depends ; and with 
the Royal —- of Science for Ireland in existence, there will be 
no justification for asserting that, at least in that portion of the 
kingdom, there is any lack of means for securing an abundance of 
technical {education of the best kind and upon the most favour- 
able conditions.— Mining Journal. 
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THE HOLLAND NORTH SEA CANAL. 
Amongst the great engineering works of the present | 
day there are few more interesting or more worthy of | 
attention than the Holland Ship Canal, which is intended | 
to connect Amsterdam directly with the North Sea ; and it is 
somewhat surprising that so little should be known in 
England of a work so gigantic in itself, and one that will 
carry with it such important changes in the face of the 
kingdom. From time immemorial Holland has been the 
country of canals. Go where we will, we see with what 
zealous care the ocean, the great enemy of Holland, is 
watched, lest in au unguarded moment old Neptune should 
get the better of it—and how the redundancy of water is 
made subservient to the requirements of the land. 

Unfortunately for Amsterdam, it was built on the wrong 
side of the kingdom, and although it is true that after the 
siege of Antwerp, in the sixteenth century, it was one of 
the busiest and wealthiest ports in the civilised world, its 
builders did not forsee that the Zuyder Zee would in time 
be so silted up as to engage shut the city out from 
maritime superiority. But so it was—and what with the 
sandbanks, and the Pampoo Bar at the mouth of the Ij, 
the trade of the port rapidly aeclined. Large vessels had 
to lie outside the bar to discharge their cargoes, and were 
then floated over it by means of cannels which were filled 
with water and sunk. As the water was pumped out they 
became buoyant, and floated the vessel over with them. 
This was ingenious enough, but with other harbours rising 
up in different parts of the world and clamouring for 
trade, it was not likely that this could last for ever. 

The first step that was taken to remove the difficulty 
was the cutting the ship canal to the Helder in 1825, under 
the engineering superintendence of Blanken, by which 
vessels could reach the North Sea with certainty in twelve 
or eighteen hours, according to size. This, indeed, was de- 
deservedly thought one of the greatest works of the day. 
Its length is fifty-one miles, its breadth at the bottom 
31ft., and at the surface 124ft., depth 21ft. The founda- 
tions of the lock gates were laid 43ft. below the present 
surface, at which depth the original sea shore, the only firm 
ground in Holland, is reached. Still, great as was this 
improvement, it is a long way from Amsterdam to the sea, 
with the disadvantage of a stormy and dangerous passage 
from the Helder southwards as faras the mouth of the Maas. 
Engineers soon set to work to place the city more en 
rapport with the rest of the world, as the spirit of the 
times demanded. The result was the commencement of the 
present undertaking, by which Amsterdam will be placed in 
direct communication with London, and passengers by 
Harwich be enabled to make the run without going to 
Rotterdam or change of conveyance. In fact, this will be 
the cheapest and most direct route from central and 
northern Europe to the western seaboard of the Continent, 
and will doubtless obtain a large share of the carrying trade 
which now goes to Hamburgh, Bremen, and Antwerp. 

Moreover the harboyr at the North Sea will furnish an 
invaluable refuge for storm-bound vessels on that dangerous 
coast, on which at present there is not the slightest haven 
between the Helder and Rotterdam. The works are under 
the joint superintendence of Mr. Hawkshaw and Mr. 
Dircks, the Dutch engineer, and the contract has been 
taken by Messrs. Henry Lee and Son, well known as the 
contractors for the Admiralty Pier at Dover. 

The total cost will be twenty-seven millions of guilders 
(£2,225,000), of which a considerable portion will be re- 
couped by the possession of the drained lands, some 14,000 
acres in extent, at present represented by the waters of the 
Wijkermeer and the Ij, through which the canal will pass. 

e whole undertaking is divided into three sections. 
The harbour works and the canal proper, and the Pampoo or 
Schellingwoode dam, under the respective care of Mr. 
Darnton Hutton, Mr. E. T. Freeman, and Mr. C. Watson. 

The harbour works are situated between Wijkersee and 
Zaandfort, and will consist of two piers, each 5070ft. long 
and 3900ft. apart at their base, enclosing within them an 
area of which sufficient will be dredged to give harbour 
room to the extent of 200 acres, 23 to 26ft. deep. The 
piers are 20ft. in width at the top of the shore end, increasing 
to 27ft. at the sea end, the sides battering one in seven. They 
are built of concrete blocks formed on a layer of rubble 
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engaging hook. The shifting sand of the coast and the 
unsheltered position of the whole work present the principal! 
difficulties, and the various modes of dealing with the 
former in order to obtain sufficient depth for the founda- 
tion and to prevent undue scour are very interesting. 

About 1500ft. of the north pier are already built, and a 
large stock of concrete blocks have been made ready for 
use at the block yard at Velsen, whence they are brought to | 
the harbour by rail. 

The canal proper runs through a high sandy isthmus 
composed of “ dunes” to Velsen, three miles and a-half, and 
then enters what are now the inlande seas of Wijkermeer 
and the 1j. 

At the sea entrance locks will be placed—the larger one 
393ft. long by 69ft. wide, the smaller 230ft. long by 39ft. 
wide. The cutting through the isthmus is of unusual size, 
containing five millions of cubic yards, and the sand of which 
it is composed is taken to Velsen by rail, and thence run 
out to form the banks of the canal in the lakes Outside 
these banks the land will be reclaimed, and a most valuable 
and extensive “ polder” formed. At the same time, care 
has to be taken that the navigation for the towns of 
Zaandam and Beverwijh is not destroyed, and that due 
outlet is given to the drainage of the Haarlem Meer at 
Halfwij and Sparndam. For this purpose supplementary 
canals have to be formed, which involve many miles of 
extra embankment. The channel of the main canal will be | 
23ft. deep, and dredging is now being actively proceeded | 
with, the dredged material being pumped by centrifugal | 
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pups through ioatlug pipes OV the can il banks, 80 as 
to avoid the use of barges, Moreov er, the dried mud serves 
to strengthen the banks. 

Che cutting through the sandy isthmus between the 
Noi aand the Wijkermeer is rather more than half done, 
and the canal is dredged and the parts formed as far as the 
isthmus of Buiten Huijen, which is also cut through. 

The Schellingwoode dam at the entrance of the Ij to the 
Zuyder Zee will be 4460ft. long, and formed, as is usual with 
Dutch works of this kind, on fascines loaded with clay and 
stones, and protects don the slopes by heavy pitching. 

The cotferdam within which the locks will be built is a 
work of very great interest, being in form a circular dam 
525ft. in diameter, formed of three rows of close piling, 
with puddle between, and strengthened by laminated timber 
ribs, and by a bank of sand both outside and inside. Great 
difficulty has been experienced by Mr. Watson from the ex- 
tremely greasy and slippery nature of the ground. 

The loc ks will be of brickwork founded on piles with cross 
sills, and the spaces between the heads filled in with con- 
crete, About one -third of the dam is completed, and the 
piling for the foundations of the locks and sluices is in 
active operation. White and Simon’s pile driving ap- 
paratus is principally in use. The canal will be always 
required to be in height never less than half a yard below 
Amsterdam mean level of high and low water—so that it 
will serve as an additional drainage to the lands on each 
side of it. The map at the head of this article shows the 
route followed by the canal and its branches very clearly. 
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EQUILIBRIUM STEAM FIRE 


MESSRS. SHAND, MAS( 


In May last the fire deputation of Hamburgh issued notices for 
designs and tenders for steam fire engines for service in that city. 
After a very careful investigation of the various designs, &c., that 
were sent in by English and continental manufacturers, that of 
Shand, Mason, and Co. was selected. The engine, which we 
illustrate above, ists of a set of treble pumps—an arrangement | 
found by long experience to be a most perfect method of raising 
water under pressure, as is well known. These pumps are worked 

irect by a corresponding set of treble steam cylinders, the whole 
fixed to the boiler, and forming perhaps the most compact and 
equable steam fire engine yet constructed. By using three aoe 
e 








stone thrown in and levelled ee the blocks, 
which are disengaged at the bottom by Mr. Hutton’s dis- 


a perfect uniformity is obtained in the flow of water through t 
hose and suction pipes, avoiding all shocks of the engine or pipes, 





ENGINE FOR HAMBURGH. 


IN AND CO.’S PATENT. 
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and producing a jet quite as steady as those obtained by pressure 
from gravitation. The boiler, by an arrangement of inclined 
water tubes, combines the greatest possible rapidity in generating 
steam with economy of fuel, and is extremely simple in con- 
struction; 100 lb. pressure of steam has frequently been raised 
from cold water in six minutes forty seconds. The engine, when 
completed, was sent to the Scotch Agricultural Society's Show at 
Edinburgh in July last, when it was awarded the large silver 
medal; and just before being sent to Hamburgh it was tried at 
the Grand Surrey Canal, the results of which trial and description 
of the engine appeared in our impression of the 3rd of September 
last. The engine has now been fully tested by the authorities in 
Hamburgh, as will appear by the following extract from the 
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H: cunburgh Wachrichten, of the 24th of September :—‘‘ Yesterday 





near the St. Michael’s Church, the official trial took 
2 new steam fire engine, which has been manufactured by 
Shand, Mason, and Co. ., of London, for our Local Fire 


Commission. ‘lhe water was drawn from a reservoir in the neigh- 
bourhood of the English planke (a street), and the height to which 
the water should be projected was to be ascertained by marks on 
the church tower, but, owing to the exceedingly strong wind which 
prevailed at the time, the ‘height could not be ascertained. At 
half-past nine the trial commenced with the lighting of the fire, 
and in the space of seven and a-half minutes there was 100]b. of 
steam pressure, and the engine began her duty in earnest through 
a line of hose Svft. long; the steam pressure quickly rose to 











120 1b., and was kept at this pressure with the most perfect ease. 
After this the fire engine was taken to the harbour, when it was 
again tried, and did her work in a most excellent manner. It 


drew water from the river Elbe for a depth of 2Uft., and, notwith- 















standing this, it threw the water to a very considerable height. 
At both trials the president of the deputation, Senator Peterson, 
us well as several other members of the deputation, were present, 
ant expressed their entire satisfaction at the results attained 
This engine, which gave such considerable proof of its working 
capa ilities, can be transported at a quick pr by two horses, and 
it is hoped, wil we considerable effect on the growth of the 
famburgh fire brigade.” 

Aft th sin dus me < ixhibition, now being held at Altona, near 
os |, Mason, and Co. were awarded the gold medal 





most etlicient steam fire engine, that being the 


ur the jury had it in their power to bestow. 





TO THE EDITOR, 
ld ourselves responsible for the opinions of our 
Correspondents. ) 
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THE FLOW OF GASES, 
yl h been the victim of a delusion. I had been under 
the imp: m that a few years ago [had spent a considerable por- 
t y time for st | months experimenting on the discharge 
‘ had, with the he lp of two assistants, been enabled 




















to o N m ally accur results, and that the experiments 
had been tol clusive “in a “1 is Sam Slick 
woul 31 llwin says they were erroneous, and Mr 
j tI must have been alto- 
mistak mI rhat is my fat her’s hou hag 
( criments welgi »b lance tinst the ips¢ 
d t a doctor of the i . 
tru ioughn, ho aouptl, ents we re nume- 
1 at tependent 
kinds, and they all 
corre ted and thus 
for ] i 
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rection of the flow, so that 
L tv number a times its po > volume 
ied a co respond ng increase in its velocity 
heory is useful enough in its way, for want of a better, 
constr a trial formula, but the assumed mode 
one which we could never have just i 
ke place indefinitely in pri rctic , the 
would be effectually Cispe Ned by 1¢ simple 





were to obsel 





e the escape of high-pressure steam 









‘saan tne a 

I , it is evident that theoretical deductions on 
the su C tle to be depended on till they are cor- 
roborated experiment, and it illustrates the foolishness of 
putting u itatingand unlimited confidence in any mathematical 
fomula that involves a logical absur lity as one of its re sults. To 
the | und to the testimony—that is to theory ande pat iment 





te Py and if it passes this ordeal with 
and our assent; but I for one object to 
matter of faith any very improbable 
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theoreti 





ctiun ull it has been fairly tested experimentally 
or otherwise. 

My experiments appear to show that if steam flows from a 
boiler through an orifice into any pressure less than half the total 
pressure in the boiler, then ali or nearly all the expansion up to 
double the specitie volume of the steam in the boiler takes place 
in the direeti n of th » low, and that all or nearly all the further 








expansion takes in a lateral direction to that of the flow; 
in other words, en expanded to about double the volume 
the ultimate vel ithe direction of the flow is acquired, and 






that all further expan ment of the 


sire 


My fir st formul 


ion simply produces an enlar 
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» viz, 4 2 





Vb Vv P° a is based on the 





theory of the longi itudinal expansion; but seeing the absurdity 
that would be involved in applying it to all differences of pressure, 
I merged it into the second formula, viz., v= 6°1 /P B, for dif- 
ferences of pressure greater than two to one, but it did not occur 


to me 
sume Way or other, 
the necessities of this case. 

Whi discharge is through a tube then a greater proportion 
of the expansion takes place in the direction of the flow, which 
thus reduces the discharge considerably, even with very short 
tubes-—that is with large differences of pressure. 

Following Mr, Ialdwin’s advice I have looked over the paper by 
Joule and Thor ipson, re adin April, 1857, and find that their experi- 
ments were n with apertures of which the largest was one- 

welfth of an inch diameter, or about ;2zth of a square inch in area, 
whereas mine were with pipes and orifices from twenty to forty- 
five times this area ; and the only statement I observe there that at 
all affects my theory is that when discharging air of various 
we ssures into the atmosphere, the velocity (not the quantity or 

ight, it must be observed) decreased when the pressure was in- 
creased beyond a total of 80in, of mercury; whereas by my theory 
it should not have done so; but this is a vastly different thmg from 
decreasing the velocity by lowering the outer pressure. The one 
appears to me just possible, and the other preposterous. 

Now + word or two about my erroneous experiments as com- 
pared with Mr. Baldwin’s infallible formula. It is well known 
that if a non-elastic fluidis discharged through a tube of which the 
outer end is inserted into a larger tube, a partial vacuum is pro- 
duced in that outer tube, and I +" found by experiment (for 
which see Encrngeer for June 7th, 1867, page 521) that the in- 
creased discharge caused by fixing an outer tube on a smaller tube 
or orifice is very nearly equal io the theoretical increase that 
would be caused by a vacuum equal to that shown by a gauge on 
the outer tube. This was with a liquid, and I do not claim it as 
proof that the pence of a gas under similar circumstances 
could be affected exactly to the same extent as if it were flowing 
into a large receiver in which the pressure was lowered as much 
as the vacuum shown in the outer tube; but I do claim it as 


what device nature, who always gets out of a difficulty 
would have of accommodating her action to 


n the 








made 














corroborative evidence of the natural idea that a vacuum produced | 


by an outer pipe would have something of the effect of a vacuum, 
and not that of a pressure ; that is to say, that if the reduction of 
the pressure outside an orifice would increase the discharge, then 
a - uum produced by an outer pipe would increase the discharge, 
and if reducing the outside pressure would decrease the discharge, 
then s» woulda vacuum produced by an outer pipe ; and bearing 


this very limited proposition in mind, let me refer to one experi- 
ment as an example to show that in order that it may be of any 
use to Mr. Baldwin’s theory, his assertion that my experiments 
were erroneous must be extended so as to include a charge against 
me of gross and culpable carelessness or intentional wisrepresenta- 
tion. 

A tube of rather more than two square inches sectional area, 
and about 2ft. long, being attached to a boiler, the outer end 
was blocked up with a plate, into which was screwed a short 
pipe in. diameter or rather less than one-quarter-square 
inch sectional area and beyond this an outer and larger pipe— 
in this case I think lin. or ljin. diameter—but that is of no 
moment. This outer pipe, as I have formerly explained, 
extended alittle distance horizonti uly and then turned downwards 
into an iron bucket containing 924 lb. of water for condensing 
and collecting the steam. The bucket weighed 59 1b., which would 
have about as much capacity for heat as 74 1b. of water, so that 
the capacity of heat of the whole would be equivalent to that of 
10€ lb. of water. Iam sorry to have to repeat all this, but it is 
necessary to make myself clearly understood, ‘The steam in the 
boiler being at 451b. above the atmosphere, a vacuum of 8 Ib. was 
produced in the outer pipe just beyond’ the end of the jin. 
tube, and the average of two experiments raised the temperature 
of the waterand bucket from 66! to 18% )deg., or 1325 deg., ina minute. 
Iestimate that this must have required 3°1b. of steam, or nearly 
equal to 53 1b. per minute through an area of a square inch; but I 
am quite content to take any estimate that may be formed of this, 
always providing that it is distinctly understood that I am 
perfectly certain that dry saturated steam alone was used. 

Now according to Mr. Baldwin’s formula, if the discharge were 
into the « atmosphere the theoretical weight would be 37 lb. per 
minute through a square inch, and if into a vacuum e jual to that 
shown intheouter pipe—thatis, 8 lb.—the theoretical weight would 
be under 23 1b, per minute per square inch, therefore his theo- 
retical discharge, under the circumstances, must be one of these 
appa eh yr something between them, for it is radical nonsense 
to say that the vacuum in the outer tube might have the effect of 
a pressure, and thus by this astonishing theory increase the dis- 
charge. But herein is a n narvellous thing “that I get | by experiment : 
nearly one-half more ithe highest possible quantity on the 
most favourable supposition, and more than double the greatest 
possible weight cal ted on the most natural supposition, viz., 
that the discharge should be that due to a pressure of 45+151b. 
blowing into 15—8I1b., and, besides, no allowance is made for 
friction, But stop, does the expl: mation not lie here? Si 
pressures increase the discharge perhaps friction may do 
an d who knows what magical effects may be produced by friction 
in forcing a ream forwards like that produced on a pig by 
pulling its tail or its hind leg in the reverse direction of the 
resulting motion? This is nice question, of which the solution 
should be given in every treatise on the resolution of force Ss. 

If the sure in a boiler is 60 lb., and the vacuum in a 
condenser na pound of being perfect, that is, _ a 
3 in the condensers of some steamers of the pre 
perture of a square inch area, and my is 
the boiler and the condenser, 
n the ub would flow 
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as the case nay be). 
cent . for friction. 

win hs his infallil 
engineers, otherw 


alf. a ewt., less peters posed 
ive to back me, and Mr. Bald- 
reo Le "Tei is not very creditable that two 
supposed to be sane, should be engaged in 
such acontroversy, and | hope I may be able to resist the tempta- 
tion to cc it after this letter—which, by the way, 
what extended to come from one who was determined not to be 
led into a debate on the 1 aws of the tlow of gas—and I fear the 
insiuuation conveyed at the end of the first paragraph of this 
letter may be hurled back at me, with perhaps an intimation that 
the tluidification of gas into printer’s ink, and its ultimate con- 
solidation into type, is remarkable experimental evidence of the 
truth of the freezing theory advocated by Mr. Baldwin in his 
second last letter. 

However, to be serious, I subjoin, in the full confidence of its 
substantial accuracy, a table of the weight of steam that would be 
d per minute through a square inch into the atmosphere 
y 1 lb. up to 20 lb., and eve ry 5 lb. up to 100 lb. above the 
the atn 10sphere, which is taken as 14°77 lb. The steam 
is sup yposed to be dry, but not superheated id the aperture to 
have the best form for delivery. ‘The weight is calculated by my 
formula with an allows ance of 6 per cent. for loss by friction, which 


P tap 
300 “= : CS = “) where the difference of pressure 


150 ft i where the difference 


of pressure is more thar 1 two toone. In the oti W isthe weight 
discharged in poun ls per minute through a square inch under the 
most favourable circumstances; P is the total pressure in the 
boiler, and P, is the outer pressure, in this case = 14°7 lb., and B 
is the specific volume of the steam in the boiler, that is, Ik 














18 some- 











pressure of 





makes W 


is less than two to one, and W 








it s bulk 
compared to that of an equal weight of water, or the cubic feet of 
steam from a cubic foot of Some estimates make the 
specific volume equal to 20,650 divided by the {#th power of the 
pressure in pounds per square inch, ani others about equal to 
20,000 divided by the }!th power of the pressure. 

Substituting s the first of these ba so of the specific volume 
for B makes 





water, 


4°26 P >. 4 
w= £06 Po P= Pe) oe = V0 PP — 
Pz 
according to whether P is less or greater than twice Po. The 
second estimate of the specific volume makes 
44 P, (P — P,) 
W= af — 
or 
—e : 

if P is less than twice Po, and W = v mm p2 12 if P is more 


than twice Po. 

W is calculated in the table on the supposition of the second 
estimate of B being right, but the difference in a practical point of 
view is not very material. (P — Po) is the pressure in the boiler 
above that of the atmosphere. 





P—Pe W. P— Po. W. P— Po. W. P — Po. W. 

lb. Ib. lb. | b. 

1 ll j 5 t 55 | 
2 2 i 10 _ ine 
3 13 15 | 65 | 
4 | 14 } 20 7o | 
5 | 15 } 25 | | 75 | 
6 | 16 30 ;} 8o | 
7 | 17 | 3d ; 8 | 
8 } 18 | 40 90 

9 | 19 } 45 95 

10 | 20 |} 50 | | 100 








The weight of steam discharged through a round nozzle Zin. 
diameter at the end of a considerable length of pipe, as calculated 
from the heat imparted to the equivalent of 100 lb. of water, was 
as follows :— 


lb Wb Wb. tbh Ib. Ib. 
Pressure above the atmo- : a 
sphere in the boiler. } 4 Be DS 
Weight aren aes per 4h 906 OD 9O-R 
minute .. oe V45 206 250 395 40% 596 





These quantities were through rather less than one-ninth of a 
square inch area. No experiments were tried at the lower peed 
sures with a bell-mouthed orifice, but at 30 lb. and 45 1b. it wa 
found that with the best form about one-ninth more than the 
above quantities were obtained. This would make the weight per 


minute per square inch equal to about ten times the above experi- 
mental quantities. 


If, then, we multiply all the above by ten for 





the weight per minute per square inch, and compare them with 
those given in the table, which is purely theoretical, except in so 
far as the allowance of 6 per cent. for friction is "empirical, we 
get the following result :— 


Ib. lb. 
Pressure above the atmosphere } “ : : * 
in the boiler 4 8 12 16 30 45 


Theoretical weight per minute 
per square inch , z } 144 20°23 
Experimenta: weight or ss an 
ptr per square inch *, a 145 206 2% 
Now if there was not another experiment to refer to, can anyone 
imagine that the correspondence between the second and third 
lines could be the result of pure accident? If the other estimate 
of the specific volume is taken, and 8 per cent. allowed for friction 
in place of 6 per cent., which, as beforesaid, is eg | “a ae? 
the theoretical weights would be 14 39, 20° 23, 24 67, 
and 54°32, as against the experiment ul, 14°5, 20°6, 5, 28° 
and 53°6, which agrees pretty nearly as well as the others, 
In calculating the experimental weight from the amount of heat 
imparted to the equivalent of 100 1b. of w ater, no account was 
taken of the increase in the total heat of steam as the pressure is 
increased, nor of the increased capacity for heat of the water as 
the temperature is increased; as both quantities are small, and 
effect the calculations in opposite directions, it is probable that 
they would, to a great extent, counteract each other, and that as 
far as any practics al purpose is concerned the effect would not be 
appreciable, 





3 405 535 


285 404 53°6 
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Examples of Use of the Tuves. 

If a boiler evaporates 200 lb. of water per minute, and the pres- 
sure is 30 lb, above the atmosphere, required the area of an open- 
ing of the best form that would discharge into the atmosphere all 
the steam made. Opposite 301b. pressure in the table the dis- 

° 200 - 
charge per minute is 42°51b. per square inch, and 5 47 is 
the area in square inches. For an orifice in a thin plate it would 
require one-tenth or one-ninth more than this, or about 5°2 square 
inches. 

If the steam from an engine is exhausted into the chimney for 
the purpose of making a draught, and it is desired to maintain an 
back pressure on the nozzle of 6lb. per square inch, and 
it of the feed-water per minute is 501b., then opposite 


averag ze 
if the ' we 





50 1b. pressure in the table is 176 lb. per minute per square incn, 
nO — P . 

and 7 , = 2°85 is the area required, due allowance being made 
rim) 


for the length of the pipe from the engine. No allowance is made 
here for the loss by condensation in ‘the cylinder and pipes. A 
more correct estimate would be made of the weight of steam per 

minute by multiplying the square of the — neter of the cylinder 
in feet by the length of the stroke in feet, by the number of revo- 
lutions per minute, and this multiplied by the |4th power of the 
pressure and divided by 200 wili be the weight required per 
minute. 

If 300 Ib. of steam are to be discharged per minute into the 
atmosphere, required the pressure if the opening is fifteen square 


inches °? = 201b., and opposite 20°23 1b. per minute in the table 


we get 8 lb., which is a shade over the pressure. 


Glasgow, September 18th, 1869, R. D. NaPImer. 
Srr,—Professor Rankine’s remarks about what Mr. Baldwin 
calls ** Rankine’s formula,” in last Friday’s ENcineer—which I 
? y 


had not seen when I posted my letter to you yesterday—remind 
me that I ought to have considered more categorically than I have 
done Mr. Baldwin’s statement that that formula gave nearly the 
same results as his. 

That that shoull be so is very little more surprising than that 
adding a column upwards should give the same total as adding it 
downwards, for, as Professor Rankine justly observes, every one 
who investigates the subject by the same principles must come to 
the same conclusion; but my argument is that the whole super- 
structure falls to the ground tl hrough a great flaw in the foundation. 

I have not the opportunity at present of referring to Weisbach’s 
experiments; perhaps Dr. Rankine will be kind enough to furnish 
you with one or two of Wiesbach’s, or any others that “he knows of, 
that indicate a diminution of velocity by diminishing the pressure 
into which air is fiowing, or, in fact, any experiments showing the 
actual discharge where the one pressure was very high compared 
to the other. Meantime, I ask just one question: If Mr. 

Baldwin’s formula is approximately correct, the quantity of steam 

that would pass through a round orifice ,%,in. diameter from a 
boiler in which the pressure is 451b. above the ordinary atmo- 
mospheric pressure into a chamber in which the pressure is 8 lb. 
below that of the _ atmosphere would be barely sufficient to heat 
100 tb. of water 57 deg., the final temperature of the condensing 
water being about 190 deg. for the weight of steam would be 5°6 Ib.; 
the loss of heat would be 1202 — 190 = 1012 deg., which, multi- 
plied by 5°6, gives 56°7 deg., as the heat that would be imparted 
to 1001b. of water. By what mysterious agency, then, did the 
steam in the experiment referred to in yesterday’s letter pass 
through a ,%in. tube in sufiicient quantity to heat the equivalent 
of 100 lb. of water over 132 de .? (I think I said by mistake that 
the water was heated from 655, in place of 564, to 189 deg.). 

The pressure of the steam, the size of the opening, the weight of 
the water, and the heat imparted, are surely very simple matters to 
determine; and as to the vacuum in the outer pipe, there can be no 
doubt it was there. The only point that, it appears to me, any one 
is entitled to question is, whether the steam was dry or not; and 
if 1 don’t know dry from wet ste: im, then I don’t know salt water 
from fresh, nor a dry day from a wet one. 

Glasgow, September 20th, 1869, 

















R. D. NAprer. 
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Sir—It has occurred to me that though Dr. Rankine will without 
doubt be ready at once to admit the truth of my statement that 
all the formulz hitherto published, excepting mine, for the dis- 
charge of gases, are based on the assumption that all the expansion 
during discharge takes place in the direction of the flow, or, at 
least, that no transverse expansion takes place outside the orifice, 
yet that others may not be so ready to acknowledge it, and that it 
might save time, space, and discussion, if the assertion were 
proved to be correct in the same paper in which it is made. I 
should therefore feel very much obliged if you could arrange for 
this letter to appear in the same number of THE ENGINEER as my 
letter of the 18th inst. 

For the above purpose it will not be necessary to discuss the 
constitution of what may be called the thermodynamic formula 
for the velocity v which is given on page 3: 24 of ‘* Rankine on the 
Steam Engine,” where w is described as “the ultimate velocity 
which the particles of the gas acquire in escaping when there is 
no friction,” from which we may infer, in the first place, that the 
possibility ‘of the friction increasing the discharge had not been 
contemplated ; but allowing that to pass, we see that the equation 
immediately following makes & times the area of the orifice, mul- 
tiplied by the velocity u, multiplied by the density = the weight W 
discharged per second. "But the sectional areaof a stream x by its 
velocity x by its density is the weight of discharge in all cases. 
Therefore the sectional area of the stream is supposed to be less 
than the area of the orifice when the gas has expanded to its 
ultimate volume ; in other words, it is assumed that no transverse 
expansion takes place outside the orifice. 

Now it is perfectly evident that all the transverse expansion 
that does take place outside the orifice reduces to an equal extent 
the possible longitudinal expansion, and thus permits an increase 
of the actual discharge. This may be illustrated by the following 
supposition. Let a train with the engine behind have a chain 
attached by one end to the foremost carriage, and the other end 
taken along the train to the hindmost carriage, and let sufficient 
strain be put on the chain to press all the buffers home. Then 
while the train is proceeding, if the chain were cut the rate of the 
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forward end of the train would be accelerated, and that of the 
hinder end would be retarded, but if the first carriage was burst 
, g 
asunder sideways it would have effect on the rest of the train ; 
so the transverse expansion, except in so far as it decreases the 
‘longitudinal expansion, can have no effect on the discharge of a 
g I g 
gas. It appears to be d in the calculations given n Ran- 
kine’s “‘Applied Mecl that the pressure in the orifice is equal 
p 1 
to the outer pressut 


this is ve from being al 
case, as proved by my ex 


riments. In the first plac 
ing steam from a pre¢ of GOlb. into the ai 
yin. dia 

















meter bell-mouthed next the boile ar, and 4 
parallel pe rt, the pressure on the middle of the 
tube was 181b. above the atmosphere, or a t« 
of 331b.; conseque ntly, the pressure in tl 
in the smallest part of the bell-mouth, m 
great as this. Now if no ae verse 
of an orifi the addition of a tubs 
have no appreciable effect tl 
either on the pressu 
pressure in oy 1e Ori 
but 18 Ib. ve that 














orice, 80 d re 
agreeing within 3 lb. with my assumpti 
imed in the calculation « ! 
























































given by | 3 4 same remark applies to ] in’s 
and also Mr. Fro § “which was identical wi 
form a, but Mr. Fr ie h the t ve t 
.formula must break down ex it did 1 
cur to him how to meet the diffic he double 
formula. 
Again, evidence that transve sion does take } 
an orifice was obtained by at the disch through a | 
tube four diameters lo iouthed next the boiler, w | 
10 per cent. less through sain ri i utt tube, ai } 
was equal to the dischar rol me I ed with 
its sharp edge next t voller; and whatever ir. Baldwin n 
Dr 
I i 
] oO 
it « l only ed » | I 
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‘ \ by f x ¢ 
p When blo 
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tul 1 the pressur t he boil 
be prod lin the outer tube, whi l 
pr re in the boiler increas ) ted « 
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the pr W iid ise t ( iul 
1 Ci outer ¢ I I S l Hili 7 
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rtial ) t 
I I ved « f 
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Or ¢ ly € 
} + 
Ma Ul t 
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t to 
indistinct and ir lar. Is l t ] 
depended more on the pres n ¢ he size of t 
has probably some relation to th l dur ‘ 
or the rate at which sound would ed thi | eal 
at the given pressure ; at all ey t in no way sted 
with the ordinary v¢ ( acta. R. D. 
Glasgow, 27th Sept., 1869. 
FLUID FRICTION 
Simr,—I: very abl on t ‘ 
read before : ( n Exet 
ENGIN tant, t ‘ ] 
the case of i edgeways through ws I 
of a ship? rn end will suffer less 1 tan 
duce less r square foot than the bow end; and that 
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the fricti: 
points further aft, 
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London, Sept. 21st, 1869. — 





nt, as at this point the rubbing of the ship 
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THE LE CHATELIER BRAKE, 
S1r,— In 1866, while preparing plans for mountain locomctives, 
and considering s methods of retar ling tr 








without resorting to the use of the ordinary bra 

a short pipe proceeding from the front tube pl 

the side of the si :e-box, where a small tap 

could be worked the driver from the foot } 

then x d to the base of the blast pipe, and by this 1 
regulated ‘ in the form of spray, with the steam 
proceeding n relieved from pressure, could | 





drawn among the working surfaces of the valves and pistons when 
the engine, was thrown into back gear. This plan was carried 
out in ‘the er » made for the Mont Cenis Railw ly. 

While these engines were under construction my attention was 
drawn to various plans by Le Chatelier, De B 
having similar objects in Yiew. The compl 
shown in the drawings I examined deterred m« 
moilification of inal plan, as I believ: 
water pipe and would afford all the adva 
more intricate ] 

Iobserve in THE ENGINEER of last week that in your 
article on counter-pressure in the cylinder as a brake power you 
state that ‘‘in January last (1869) M. Le Chatelier was able 
to prove that the injection of water alone satisfies all the condi- 
tions of the problem.” 

I have not had the opportunities enjoyed by I Le 
Chatelier of arriving at demonstrative ‘“‘ proof” in such a case, | 
but I hope } you will peri nit me to state that J arrived at that con 
clusion in 1866 and carried it out practically in 1867. I would 
only add that some of the drivers using the simple apparatus in- 
formed me that the surface water thus injected was apt to leave a 
deposit on the working faces, and were I to fit such Pip ves in future, 
I should be inclined to insert them lower down the barrel of the 
boiler. 

The plan with some other ed in a patent for the im- 
provement of mountain loc July, 1868, which, how- 
ever, was not proceeded with. A. ALEXANDER. 
Sept. 20th, 1869. 
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Srk,—In looking over your list of successful candidates for the 
Whitworth scholar hips : only find the name of one me ical 
engineer. Mr. Whitwort} , by arranging that an equal number of 
marks might be chieined in pr ctice as well as theory, at once | 
showed his desire that a practical engineer should stand an equal 
chance with one theoretical. The way in which the examination 
has been conducted was adverse to this, as a competitor not taking 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveavu, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A.PuHons Diirr, Bookseller. 
ST. PETERSBURG.—M. B. M. Wo trr, Bookseller. 

RID.—D. Jose A.cover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciados 49 y 51. 


, PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
yer advertisers themselves possess conclusive and satisfactory 
evidence. 








*,* With this number of THE ENGINEER we issue as a Supplement 
a Four-page Coloured Lithograph of the North London Rolling 
Stock. Each number, as issued by the Publisher, will contain the 
Supplement, and Subscribers are requested to notify the fact at our 
office should they not receive it. 














*,* We cannot undertake to return drawings or manu scripts, we 
must therefore request our correspondents to keep copies. 

ws All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

G. Hitt. Your letter is apparently intended for our advertising columns. 

W M. (Namaqua Land).— Your arrangement is ingenious, but awe cannot see 
that any advantage would be gained from its adoption. A single pair of 
wheels possesses all the adhesion that can be required. 

InquimER.— Yes ; the “ull disappears first, because of the convexity of the 
earth ; just as to you standing at one side of a hill, a little below the summit, 
the feet of one descending at the opposite side disappear first. 

EnqQuirer.--]. Engineers are not paid by percentages except under special 
arrangements, when, as a matter of course, the percentage is settled by 
agreement, and may be anything, from one to ten, according to the magni- 
tude of the undertaking. 2. No. : . 

T. B.—1. You can go to the Patent-ofice and see the specifications. 2. You 
will not have to pay anything. 3 The Patent-office is in Southampton- 
buildings, Chancery-lane, aud the library, where you will see the specisica- 
tions, is at the very top of the house. * 

W. 0.—Upon inquiring at the India-office we learn that the limit of age pre- 
scribed in the particulars is strictly adhered to, and that no testimonials 
will be accepted from any candidate for the examination to be held in July 
next who has passed his twenty-fourth birthday. It ia a mistake to say 
that examinations are only nominally competitive. They ae strictly so in 
every sense of the word. 

P. C. H.— Your question is not very easily answered. The Grevt Western 
Railway Company possess several goods engines with cylinders as lurge as 
those of the North fe Railway, and smaller wheels, so that pressures 
being alike, the Great Western engines would pull most ; but, on the other 
hand, the North London engines carry a higher boiler pressure than the 
Great Western engines. On the whole, we think the advantage would be 
slightly with the North London engines. ; 

F. R. P.—From beginning to end your letter is full of erroneous theories and 
deductions. For example, you assert, and assume it as acertaiaty too, 
that because a horse draws a load of 2500 lb. at two miles an hour he 
exerts a power of 440,000 foot-pounds per minute. This, we beg to assure 
you, would ouly be true if the horse lifted the load through a foot per 
minute. The true work done is found by ascertaining the resistance offered 
by the load—say on « good level road about $0 lb.; multiplying this by 176, 
the speed in Jeet per minute, we get 8300 foot-pounds per minute as the real 
work done. Do, please, get up your mechanics a little before you write 
again. 


FUSIBLE ALLOYS. 
(Lo the Editor of The Engineer.) 

Sir, - I shall feel exceedingly obliged if any correspondent will be kind 
enough to answer the following questions in your next issue :— 

t are the component parts of Darcet’s alloy? The only reference to 
it is in a patent by Stanislas Dulos, No. 447, 1860, but nothing mentioned 
as to what it is. 

What are the component parts of a fusible alloy at the very lowest 
temperature? I have Sir Isaac Newton and Rose, in which it is stated to 
fuse at 200deg. Fah. Could you recommend me a work on fusible 
metals ? C. J. 

88, Langford-road, Kentish Town, 

September 27th, 1869. 


BENDING HOT IRON. 
(To the Editor of The Engineer.) 


Sir,—Will any of your correspondents be so kind as to let me know, 
through your ‘‘ Notices to Correspondents,” what weight orjpressure is 
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required to bend an iron bar 3in. by 2}in., when red hot, in the direction 
shown in the enclosed tracing? R. W. 
September 28th, 1869. 


WELDLESS STEEL TUBES. 
(To the Editor of The Engineer.) 


Sir,—Could any correspondent give me the address of the makers of 
steel tubes without a weld ? 8. H. 
Durham, Septemper 28th, 1869. 


THE FESTINIOG RAILWAY. 
(To the Editor of The Engineer.) 

S1r,—Will you favour me by the correction of an error in the article on 
“The Festiniog Railway,” in your last number? Quoting from Captain 
Tyler’s report of 1865 upon the engines for this line, you say :—* Mr. 
England was employed under Mr. C. E.. Spooner, the secretary and 
—. of the company, to design an engine,” &c. 

rT. Spooner has corrected this, in a letter on the subject, by saying :— 
“* As the latter part of this statement bestows a credit whieh is due to 
another, I think it right that you should know that Captain Tyler, in 
that paper, must have, from sume erroneous am ny fallen into error, 
as the party under whose control and direction the locomotives were 
made is Mr. C. M. Holland.” Will you, therefore, kindly correct this 
for me? Cuar_es M. Houuanp. 
x-chambers, Manchester, Sept. 29th, 1869. 





Tur Enaiveer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. -- £0 15s. 9d. 
Yearly (including two double numbers) .. .. .. £1 11s. 6d. 

ta credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line rds, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche ; all other letters 
to be addressed to the Editor of THE Enoineer, 163, Strand. 
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THE HIGHWAYS OF NATIONS. 

Wirs the introduction of steam, and its application to 
locomotives and marine engines, came the race between 
land and water, which should constitute the principal 
routes of international communication. So far as the actual 
distance between any two emporiums of traffic and com- 
merce is concerned, the land has the advantage of the 
water in the ratio of three to one. In other words, a 
journey by land of three hundred miles could be accom- 
plished by rail in the same time as one of a hundred miles 
by water, even supposing our fastest ocean going steamers 
performed the voyage. The odds are still further increased 
in favour of land journeys if we take into consideration 
the general disinclination of passengers to sea voyages, and 
the troubles, delays, and anxieties that are the inevitable 
accompaniments of those that “ go down to the sea in ships.” 
These objections do not apply with the same force to the 
transport of merchandise, but they are not completely in- 
valid even in that instance. The difference between ocean 
highways and similar inland routes may be briefly ex- 
pressed by saying that by the former we go round the 
world, by the latter we go across it. A glance at the map 
of our own little island is sufficient to demonstrate this 
fact, but to appreciate it fully, and to apply the simile 
upon a scale of magnitude commensurate with our title, 
we must lay before us the railway maps of Asia and America. 
There we see lines stretching from coast to coast, traversing 
deserts, forests, and prairies, and uniting opposite seas by a 
medium of communication not their own. In India, the port 
of Beypoor, on the west, is linked to that of Madras, on the 
east, by a railway which runs right across the southern 
portion of our oriental peninsula, and Bombay and 
Calcutta, the city of palaces, will soon be ea rapport by the 
same means. But these, and other great national arteries 
of commerce and civilisation, sink into comparative 
insignificance before the gigantic chain which now stretches 
from New York to San Francisco. If the status of our 
own country reached its climax almost before the intro- 
duction of what are now recognised as the pioneers of 
civilisation, what must be the future of the new world 
where the same advantages have throughout the greater 
portion of its vast extent preceded the advent of the popu- 
lation ? 

To unite country to country, nation to nation, and conti- 
nent to continent, by a more intimate link than ever 
previously existed, is the mission of the age; and insomuch 
as the common interests of the last exceed those of the 
former, so much the greater is the merit due to the 
accomplishment of the union. As an example of our 
meaning, the Mont Cenis tunnel will effect the union of 
France and Italy, and, without indulging in metaphor, 
undermine the glory of both Hannibal and Napoleon. 
But this is buta link, locally considered, between two adja- 
cent countries, whereas the piercing of the Isthmus of Suez 
accomplishes a more direct communication between Asia 
and Europe than the two continents have ever previously 
enjoyed, and constitutes in every sense a highway of 
nations. It might be supposed that those ports and 
towns forming the termini of a route of this nature 
would benefit more largely than others situated more 
remotely from its vicinity. ‘lo some extent this supposition 
is correct, but not to the degree usually assumed. It is 
impossible at the present time for one nation to become 
rich at the expense of another, or to benefit exclusively by 
the magnitude of its imports. The days of national mono- 
poly are gone, never to return. Increase of imports signifies 
increase of exports, and it is only now by an interchange 
of traffic and commercial relations that a country can hope 
for a prosperous future. Projected, advocated, and carried 
out by a Frenchman, it would be but a fair return for his 
nation to reap the most substantial advantages from the 
maritime canal, May it be so, the more especially as we 
are perfectly convinced that any stimulus and increase 
that may be given to the trade of our neighbours will not 
fail to be nearly equally valuable to ourselves, At the 
same time it is well not to be over confident. Disappoint- 
ment is ever in direct proportion to expectation. Will the 
hopes of our Gallic friends be fully realised? Will the 
results equal their anticipations? Will the opening of the 
new route restore to the old “highways” their former 
traffic? Shall Venice rise to her pristine glory, where she 
“sits enthroned upon her hundred isles?” Shall the lion 
of St. Mark again be the lord of the Adriatic? and shall 
the merchandise of India and Asia be wafted to the ports 
of the Mediterranean ? 

In former times a sailor who had doubled the Cape 
was regarded as a tried navigator, and considered com- 
petent to give his opinion and hold his own views with his 
nautical confréres. The scientific manner in which vessels 
are handled at the present day, and the large increase of 
steamers, have in some measure destroyed the value of the 
old test, but still rough weather is generally looked out for 
near that locality. Practically speaking, the value of the 
Suez Canal to the sailor is that, if successful, it will obviate 
the necessity of the passage round the Cape of Good Hope, 
and reduce the length of the voyage nearly one-half. The 
junction of two seas that is effected by the Suez Canal has 

ong been endeavoured to be accomplished in the regions 
of the new world. No less than seven different lines of 
canal have been projected and roughly surveyed in order 
to discover a highway between the Atlantic and Pacific 
Oceans. The value of such a work did not escape the 
penetration of the great adventurer and discover Hernandez 
Cortes, but from his time until now, with the exception of 
a railroad across the Isthmus of Panama, the communication 
has remained in statu guo. A ship canal in this situation 
would open a new route to Australia, China, Japan, and 
the adjacent countries, would do away with the passage 
round Cape Horn, and be an invaluable benefit to the com- 
merce of the two hemispheres. At present it appears to 
be an impossibility to construct this important channel 





| without the intervention of several locks. These would be 
fatal to the enterprise, as to attempt to pass the tratfic of 
the world through a number of locks is an absurdity 
which the most reckless speculator could not ignore. Im- 

rtant as some of the routes are to which we have briefly 
alluded, they are nothing to those which remain to be 
opened up. Chinais still a country where the “ iron horse” 
has never run. The boundless plains of Thibet and the 
wilds of Tartary, in their almost immeasurable expanse, 
are ignorant of steam locomotion. The great Asiatic high- 
roads have yet to be delineated by lines of iron; the caravan 
must be replaced by the railway carriage and the canal by 
the engine. 

THE SEWAGE QUESTION. 

THERE is a certain class of people who manifest an in- 
variable and decided preference for the opinions of quacks, 
instead of those of authorised and recognised practitioners. 
Not only do they lend every assistance in their power towards 
furthering the views of those whom they patronise, but if 
by any chance—by a mere “fluke,” if we. may be per- 
mitted the use of the term—the most trifling success should 
attend their efforts, their self-gloritication is delightful to 
witness, Slowly, but surely, the truth of the principle of 
the utilisation of sewage by irrigation is forcing itself upon 
the minds of all those who are interested in the subject—and 
it might almost be asked, who is there that is not interested 
in the matter! Fro:a the Metropolitan Board of Works 
downwards to the most insignificant and ignorant vestry 
in the kingdom, the removal, disposal, and utilisation of the 
sewage of their several districts constitutes at the present 
moment a problem and a difficulty to which they would be 
but too happy to be able to append the letters Q. E. D. In 
spite of their wish the difficulty remains, simply because 
, will not second their wish by exertions directed in a 
proper channel. There is one very signiticant fact con- 
nected with the sewage question. It is that not a single 
professional man of eminence will back up any of the 
infinite number of processes which have been put forward 
as the perfect cure for what is now regarded as a national 
evil. Without going into the details of the various deodo- 
rising and disinfecting schemes proposed, all those whose 
names are written in the professional archives of the king- 
dom, condemn them unhesitatingly. They are wrong in 
theory, delusive in practice, and partake more of the nature 
of “‘nostrums ” than of scientitic engineering. The theory 
is unsound, because it directly violates the law that as we im- 
prove we invariably proceed from the complicated to the 
simple. Absolutely, simplicity is perfection, anda very 
trifling acquaintance with mechanical history will demon- 
strate that nearly every improvement that has been accom- 
plished in machinery and mechanical operations has been 
based upon this law. Every one of these nostrums, or 
magic deodorising processes, violates this law. Instead of 
dealing with sewage matter in the raw material, it is treated 
with chemical reagents, doctored in a variety of ways, 
adulterated with other foreign ingredients, and subjected 
in addition to mechanical action. It is no wonder that the 
result of such a curious complication of chemistry and me- 
chanics should fail to accomplish what it proposes, should 
effect much that the advocates of the scheme would rather not 
witness effected, and should finally produce a foul effluent 
fluid, and « solid which it would be an agricultural libel to 
term “manure.” Secondly, these schemes are delusive in 
practice, for they hold out to local boards and tthers 
against whom injunctions have been granted, the agreeable 
prospect of a temporary release from their sufferings. More- 
over, this release is comparatively speedy; and it 1s not to be 
wondered at that people should eagerly clutch at a quick 
temporary remedy, rather than patiently endure the pro- 
tracted investigations, inquiries, and red-tapeism that un- 
fortunately encircle the Local Government Act Office and 
the works of its hands, 

Since the time when we took up, ab initio, the question of 
the utilisation of sewage, the principle of irrigation has been 
steadily and consistently adhered to and advocated in our 
columns. The motto, “ Audi a/teram partem,” should never 
be disregarded by those, who, although they may have their 
own opinions upon a vexed question, should always be ready 
to listen to reason fairly stated. Although advocates of 
the one system, we are not necessarily bigoted and virulent 
opponents of the other. There is no question but that the 
earth-closet system has been of great advantage in many 
detached isolated districts, where not the faintest vestige of 
drainage and sewerage was to be met with. There is also 
little doubt but that a few—a very few—of the many disin- 
fecting processes are better than nothing, as a temporary 
mitigation of an evil that can only be ettectually cured by 
the one sole remedy. But when the advocates of the earth- 
closet system assert that it is capable of almost universal 
extension, that it can be as readily applied to the metropolis 
of England as to a sanatorium in India, that it is equally 
adapted for large and populous cities as for farms, home- 
steads, county barracks, and military depdts, we feel bound 
to interfere and record a protest against the alleged truth and 
practical possibility of such imagimary contingencies. Simi- 
larly, when the inventors and patentees of a magical 
chemical process announce that the most intense, the most 
concentrated sewage in its most noxious and repulsive form 
is rendered an innoxious, pleasant, and almost desirable 
liquid by virtue of their operations, it is time for us to step 
in and deny the assertion. This reminds us of a little 
scene that took place at a sewage inquiry at which we 
happened to be present professionally, and which shows the 
esteem in which these “nostrums” are held by the Govern- 
ment commissioners. The facts of the case which caused 
the inquiry were these, A certain local board had drainage 
and sewerage plans prepared by their engineer, in which 
the principle of irrigation was adopted. These plans 
had passed the Local Government Act Office, and the 
only remaining step to be taken in order to commence 
the necessary work was the borrowing of the funds. 
This affected the pockets of the ratepayers, and 
accordingly an opposition was organised, and an appeal 
made to the Secretary of State against the attempt of the 
board to borrow the money. As is usual in such matters, 
the Secretary sent down a couple of commissioners to insti- 
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tute an inquiry into the question, and report upon the 
claims of the contending parties. The board of course 
relied upon their original plans, while their oppo- 
nents endeavoured to prove that a system of deodorising 
and disinfecting the sewage would be in every respect 
a preferable method to adopt. In support of their 
views they brought forward as evidence some very small 
tradesman or other, who was an agent for a process. 
This gentleman, with many smiles and tokens of inward 
self-satisfaction, produced from the depths of a black bag 
two bottles, which he placed on the table in front of the 
commissioners with an air that proved indubitably that he 
considered them, or at least one of them, the “right tap.” 
One of these bottles contained a liquid so black that, to 
use an Americanism, “ink would have made a white mark 
on it.” The other was filled with a fluid so clear and 
sparkling that it would positively have made a teetotaller 
thirsty tu look at it. Our friend was recalled from his 
rapturous contemplation of the bottles by one of the com- 
missioners, who desired him to explain the meaning of 
introducing them into their presence. Off he started, 
and it did no small credit to the patience of the com- 
missioners to listen to his rigmarole. The upshot 
was, as our readers will no doubt guess, that the 
suspicious looking bottle contained sewage au naturel, 
and that the crystal one was filled with the same 
sewage after undergoing the chemical transformation. 
The explanation being at last terminated, the commissioner 
remarked, pointing to the crystal bottle—* Of course, Mr. 
So-and-so, you have kept that bottle corked perfectly tight 
since you treated it with your preparation. “Oh! yes, sir, I 
sealed it up myself so that not a drop of air should get 
in,” replied the agent. ‘Just so,” remarked the commis- 
sioner; “you should have left the cork out, and the contents 
would have become as black as those of your other bottle.” 
Our friend retired rather precipitately, carrying with him 
his beloved bottles. 

A very pertinent question here presents itself, and one that 
still further tends to establish the delusive nature of these 
processes, The main ol ject of deodorising and disinfecting 
sewage is to obtain a pure effluent water, which may pass 
into the nearest stream or watercourse without causing a 
pollution of its contents, that may serve as the origin of 
a nuisance and a consequent injunction. Supposing, there- 
fore, that all these produce a temporary 
visible purification upon the sewage matter, it is evident 
that when discharged into a river it will speedily resume 
its pristine condition of foulness and contamination, and 
that a discovery of the fact would be followed by a fresh 
injunction, and render the whole of the works undertaken 
an utter waste of money. With respect to the purification 
of sewage by irrigation over land, it is not only sure to be 
effected, but it is equally sure to be permanent. The 
reason of this is that it is not dependent upon any 
chemical powder or precipitant, but is accomplished 
by those wonderful powers of absorption and assimi- 
lation which nature has bestowed upon “the grass of 
the field.” A correspondert mentioned in a letter in our 
last number, that “if any one spreads a thin layer of 
ammonia liquor over a deal table he will find in the course 
of twenty-four hours very little left but water ; so there can 
be no doubt that putrid sewage, which may be said to be 
a solution of ammonia, when spread out on the surface of a 
field gives up a great portion of its ammonia to the atmo- 
sphere.” So far as the deal table is concerned, what else 
could he expect?) But surely he does not liken a naked, 
deal table to a field well covered with grass, every blade of 
which is ready to absorb and assimilate the ammonia so as 
not to allow it to escape into the atmosphere and be lost. 
We have seldom met with so bad a simile and so illogical a 
conclusion. We are afraid our correspondent has not had 
much experience in sewage irrigation. If he had, he would 
know that it is always used fresh and is never putrid ; and, 
moreover, that if it escaped into the atmosphere, instead of 
being assimilated by the plants, its presence could be at 
once detected by the smell. We have walked over tields at 
Barking, Beddington, «nd elsewhere, while the irrigation 
was going on, and failed to perceive the least smell of any 
kind. Sometimes a slight smell comes from the carriers, 
which no doubt is due to the escape of ammonia, but this 
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corroborates our views, as there are no plants in the carriers | 


to prevent the passing off of some small portion of their 
volatile contents. That there are difficulties in the way of 
utilising sewage by irrigation we are fully aware of; but 
these difficulties are not of an engineering, agricultural, or 
financial nature. They are the result of the imperfect and 
negligent manner in which sewage legislation is conducted, 
and could be removed—as we trust they will be—in a very 
short time by an active and energetic executive. Again, 
the spirit of procrastination which is inherent in all local 
boards and corporate authorities, is fatal in many cases to the 
adoption of the irrigation principle. Instead of taking 
time by the forelock, the authorities put off the last hour 
until it can no longer be postponed; a threatened or actual 
order of sequestration is the result of their culpable inaction. 
They are then at last spurred—we might almost say goaded 
—into action, and eagerly jump at any scheme or project, 
no matter how delusive or preposterous, which offers them 
any speedy relief from those difficulties which are the just 
reward of their supineness and vacillation, It is to be 
hoped that the subject of sewage legislation, of which we 
shall have more to say on a future occasion, will be taken 
into consideration by those responsible for its consequences, 
and that greater facilities will be afforded for the carrying 
out the powers which it nominally professes to bestow. 





Honovrs to Inpustry.—Mr. Whitworth has been offered by 
Mr. Gladstone a baronetcy, which he has accepted. The same 
honour has, it is believed, been conferred on Mr. Fairbairn ; and the 
newspapers have announced that the founder of Saltaire is to be in 
future Sir Titus Salt, baronet, so that arts and manufactures are 
properly recognised by the present administration. 

SovrH KENsiInGTON MusEuM.—Visitors during the week ending 
25th September, 1869:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., Museum, 17,029; Meyrick and other 

alleries, 2681; on Wednesday, Thursday, and Friday (admission 
d.), from 10 a.m. till 6 p.m., Museum, 1853 ; Meyrick and other 


alleries, 131; total, 21,694; average of corresponding week in 
ormer years, 12,409; total from the opening of the Museum, 
8,829,761. 
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The Duties of an Engineer Officer in Times of Peace, dc. By 
“C.E.W.” London: Buck, Mitchell, and Co. 1869. 
BeNeAtTH an incognito so thinly veiled as to be scarcely 
worth assuming, except on the score of modesty, “C. E. W.,” 
of the Royal Engineers, has discussed in a little pamphlet 
some questions which are vital to the corps of which he is 
amember. Ata time when so much interest is excited by 
the subject of army reform, when the Secretary of State 
for War has seriously announced his intention of accepting in 
its main features the scheme of military reorganisation 
which most thinking men, civil and professional, have 
plotted out as the most hopeful, when we are in every 
direction increasing the efficiency of our army, improving 
its instruction, its character, and its matérie/, it can hardly 
be considered out of place for an engineer officer to 
scrutinise somewhat closely the texture of the system 
under which his corps is administered. Every day adds to 
the importance of the military engineer—each new inven- 
tion adopted into the service—each step in the progress of 
military science—each advance in the philosophy of war- 
gives additional weight, so to speak, to the engineering 
wedge which now more than ever must be the implement 
for determining an enemy’s defeat. The noticeable point 
with regard to the military engineer is this, that whereas 
his value has hitherto been recognised as one recognises 
the value of some separate weapon 
special tool—it is now coming to be perceived that this is 
really the weapon par excellence to work with. Most 
modern warlike improvements are as a sort of whetstone 
to the tools of the engineer’s craft. Be it torpedoes, or 
new explosive agents, or improved fortifications, or mili- 
tary telegraphs, or “spade drills,’ or railways, or the 
passage of rivers and obstacles, or the more purely personal 
matter of the instruction of soldiers in trades—in all 
these things we have to invoke the active assistance and co- 
operation--nay, the guidance of the military engineer. 
And whereas some of these things were either unknown a 
few years ago, or only rudely applied, they are now 





as one values some 













among the recognised foremost agents of the soldier's 
eraft. When savage contended naked and scaree armed, 
with savag when battles were determined by the shock 
of chars lrous—when ships of war were the 
mercy of the when the range and effects of ord- 
nance and s were feeble and uncertain—personal 
prowess rather engineering skill was the first element 
of success. It is otherwise now. The science of war is 





really a science, and it is largely comprehended in the art 
i We have no reason to suppose 
it. respousi- 


of military engineering, 
that our own engineers are unequal to the g 
bility thus thrown upon them, but our engineers, like other 
bodies, civil and military, will be none the worse for a 
little honest criticism, and for the operation of some of 
that reforming spirit which is now effecting the purification 
and improvement of other branches of the service. To 
this object “C. E. W.’s” little pamphlet is directed. 

Among the necessities, as one may say, of a healthy 
existence, is the distinguishing between good and bad ser- 
vants, between good and bad work, with the consequent 
apportionment of rewards and promotions. “C. E, W.” 
thinks that in this respect the engineer system is defective, 
and that what he calls the “dual system,” under which an 
officer of the Royal Engineers is associated with a clerk of 
the works, has much to answer for in this respect, since that 
system allows men “to bear lightly their share of the burden 
of responsibility.” However, some changes have within the 
past few years been made tending to break up this system, 
and its destruction may therefore be regarded as having 
already been experimentally attempted, and the results of 
that experiment are we believe thus far considered encou- 
raging. The most important step which has been taken 
in this direction has been the granting increased pay to 
officers who have undertaken the work of superintendence 
unassisted. In such cases the responsibility is undiluted, 
and the distinction between good and bad officers becomes 
practicable, whereas under the old system it was scarcely 
possible. The result was that on the one hand there was 
no personal encouragement to work and no very grievous 
discouragement to idleness on the other. Unhappily the 
engineers are no exception in this respect. The evil is one 
more or less characteristic of the whole military service, 
and it is one which in the strictly combatant branches it 
is not easy to remove in time of peace. But wherever an 
opportunity does occur for remedying it—and such an 
opportunity exists generally in special corps and services, 
and particularly in the corps of Royal Engineers—it ought 
to be taken advantage of. “C, E. W.’s” remarks are in- 
tended to stimulate the action which has already com- 
menced in this direction. There is another evil from which 
the engineer system suffers. The officers are in part under 
the War Office and in part under the Horse Guards, and 
this arrangement is sometimes attended with results which, 
if they did not tend to interfere with the efficiency of a 
very distinguished corps, would be ludicrous. We have 
heard, for example, of the case of an officer who, for some 
services performed years ago in the Crimea, lately received 
from the Horse Guards the decoration of C.B., in addition 
to other promotion. Shortly before the receipt of these 
rewards there had been communicated to him from the 
War Office a severe reprimand for gross neglect of his 
usual peace employment. A system which permits of such 
a contradictory jumble of rewards and punishments is cer- 
tainly not satisfactory. 

“C, E. W.” is very strong upon the advantages resulting 
from the utilisation of soldiers’ labour. On this subject, 
whether we regard it from the civil or military point of 
view, we heartily agree with the author, who, if we are 
not mistaken, has given a good deal of attention to this 
matter. From the civil point of view, we think the system 
is admirable, because of the saving which it effects, and 
which has been variously estimated at from 30 per cent. to 
70 per cent., according to the data upon which the estimates 
have been based and the circumstances of the employment. 
From the military point of view, the utilisation of soldier 
labour is to be commended on many accounts. Not only 
does it provide the soldier with an occupation during his 
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leisure hours and keep him from idling away his time in 
his barrack-room, in pot-houses, or brothels, but it gives 
him an intelligent interest in a duty which is not mere 
routine, it rewards his industry with a small working pay, 
it places a new weapon of punishment in the hands of 
commanding officers—viz., refusal to go upon the works— 
and it makes the army industrially self-supporting—a point 
of the very greatest importance on actual service. But the 
question of soldier labour has a third aspect, and that is 
the aspect from which the army reformer regards it, viz., asa 
salient and necessary feature in any plan for establishing 
that connection between civil and military life without 
which the nationalisation of the army cannot be accom- 
plished. The industrial employment of soldiers must form 
an item, and not an inconsiderable one, in any broad 
and satisfactory scheme of army reform. We are glad 
therefore to see at least one engineer oflicer taking up the 
subject in earnest, and we doubt not that others of the 
corps are equally impressed with its importance, although 
they may not have had the same advantage of observing 
its working. 

“C. E. W.” offers some suggestions for the organisation 
of the staff of an army; but we have no space in which 
to break new ground, and we must leave this portion of 
his pamphlet alone, although many of his remarks appear 
to us worthy of consideration. If this pamphlet passes 
into a second edition, the author will do well to correct 
some little inelegancies of expression, not to say downright 
slips of grammar, which disfigure an otherwise creditable 
production. We could point to one or two faults of this 
class, but “C. E. W.” will hardly have much difficulty in 
finding them for himself. We therefore prefer to leave 
him to do so. 7 











STEAM PLOUGH TRIALS, 

At Eye, near Peterborough, a highly interesting test of steam 
apparatus for cultivating and ploughing the soil was carried out 
on Wednesday last. This meeting was organised by Mr. Barford 
ofthe firm of Messrs. Amies and Barford, to whose energy the public 
are indebted for several similar gatherings in the agricultural 
interest. The object on this occasion was twofold, viz., to intro- 
duce an improved self-acting anchor for using with the round- 
about system, and to show what could be done with more power- 
ful machinery and direct action by the use of two engines. The 
latter system was exhibited by Messrs. Fowler and Co., of Leeds. 

The new application referred to was invented by Mr. Champion, 
a practical farmer near Shalding. It consists in what we may 
ting anchor. The form of the invention is simply a 
















in which are fixed spikes or claws for entering 
mund. There are two or three spikes fastened 
ps on each side of the square iron bar, according 





1 may be, hard or soft, and more or less resistance is re- 
quired, The iron bar which carries these spikes is placed across 
the back part of Messrs. Fowler and Co’s, disc anchor, and out- 
side the trame, attached to the revolving bar, is a ratchet with 
four catches, into which falls the stop notch of a lever. The dis- 
tance, therefore, which the anchor advances depends on the square 
and the length of the spikes and the size of the ratchet. The one 
shown at work on Wednesday was so constructed that the anchor 
advanced three feet each time the lever was raised, and the ratchet 
turned round one-fourth of its circle or side. When a plough or 
digger, however, has four breasts or ‘ diggers” on it, and more 
than three feet of work is done at a drag, the anchor does not 
advance sufficiently far if the ratchet is allowed to turn only one- 
fourth round. Every three or four drags, therefore, which the 
plough takes, it is allowed to turn half round, which keeps it in 
the right position for a direct action of the rope. But this is a 
matter of minor detail. 

The result of this application is, the claw anchors, which 
required a man at each end to shift and keep in their place, are 
entirely dispensed with, and three men and two boys, viz., one 
man at the engine, one at the windlass, and one on the plough, 
with the two boys at the rope-porters, can now do the work more 
easily than the five men and two boys previously required could 
do. An important difference in the cost on first outlay is also the 
result of this system as it is curried out by Messrs. Amies and 
Barford. A complete set of roundabout tackle, viz., windlass, to 
be driven by band or tumble shaft, snatch-blocks, 1600 yards of 
jin. steel rope, and combined plough and digger, as ordinarily sent 
out, are supplied at the cost of £250. The patent self-acting 
anchors, which save the work of two men, cost £50 the pair. 

The anchor is undoubtedly the most simple and efficient that 
has yet been introduced. It will bear a strain of 20-horse power, 
and it has never been turned over; while in hard ground the claw 
anchors are difficult to insert, and in soft ground it is next to 
impossible to keep them in a proper position. 

On Wednesday a 10-horse engine was employed, and one of 
Messrs. Fowler’s tip-action diggers was worked most effectively with 
four ‘‘ diggers” on at an uniform depth of nine inches. 

Messrs. Fowler and Company’s system needs no description at 
this date of its working. The clip-drum enginesare placed at each 
end of the field, and the direct action thus obtained is well known 
to our readers. Results, therefore, need only now be given. Here 
almost a revolution is just now occurring. The small 10-horse 
engines are being replaced by 30-horse engines, ond for the 
superior work and greater economy of this increased power it has 
been satisfactorily calculated that 50-horse engines will be even 
more efficient. By 30-horse engines and thirteen-tined cultivators an 
average of thirty-six acres per day has been accomplished, the cost 
of which is actually 2s Gd. peracre. The calculation mentioned 
with regard to the 50-horse engines is that the cost can thereby be 
reduced to 1s. 6d. or 1s. per acre at a depth of 10in. 

The practical experience which has led to these conclusions has 
occurred at Buscote Park, Berks. Mr. Campbell has there worked 
since harvest the 30-horse engines, weighing twenty-eight tons 
each, which we saw at the royal meeting at Manchester. He has 
done between two thousand and three thousand acres at the actual 
cost named—2s, 6d. per acre—his land being of the strongest and 
heaviest kind. The rate at which he works is from three and 
a-half to four miles per hour, at which pace from three to four 
acres are broken up in the same time. The increased efficiency, 
too, of the work done by this greater power is greatly due to the 
increased pace which it permits, for not only is the soil smashed 
up, but it is shattered at the same time. 

The cost of these 30-horse engines is £1100 each, and the 
stronger and larger tackle and implements £400, in all £2600. 

The work done on Wednesday with the 10-horse engines and 
cultivator was perfection itself. Nothing could be better at the 
depth of ten inches. Between 7 a.m. and 2.30 p.m. eighteen 
acres were done in the way described. Whether or not a greater 
depth is advisable, as a rule, for corn growing remains to be proved 
by results. Mr. Campbell proposes to stir his land 2ft. deep 
with his 30-horse power engines, the cost of which will of course 
be proportionate to the 2s. 6d. per acre, at 10in. deep, These 
results Messrs. Fowler and (o. confess to be surprised at, and they 
acknowledge that they do not yet apprehend how and where it is 
this saving arises. But from the actual experience Mr. Campbell 
has had there is no doubt about the economy of the large over the 
smaller power. So satisfied, too, are the men who have purchased 
engines and tackle for letting out, that several orders for the 
larger sets have already been given, and they are in a far advanced 
stage of execution. 
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PASSENGER ROLLING STOCK NORTH LONDON 
RAILWAY. 


WE issueas asupplement this week a lithograph sheet showing the 
passengerrolling stock onthe North London Railway. The colouri ing 
and character of the fittings are so precisely given that nodesce ription 
is requisite. On the North London Railwi ay there are no third-class 
carriages. The first-class carriages weigh empty 7 tons 15 cwt., and 
hold full thirty-two passengers. The “second-class ¢: urriages weigh 
empty 7 tons9 cwt., and hol d fi ifty passengers whenfull. The wheels 
are manufactured by the Leeds Wheel and Axle ( Company. The 
tires are of Bessemer steel. All the carriages are fitted with short 
buffers, and are run in trains of ten or twelve, which are never 
disconnected but once in eighteen months, when each train is sent 
as a whole to omg repairing sheds and completely repaired, re- 
The Lig 
















painted, Xc. ightener axle-box is fitted to all the passenger 
stock. These boxes are opened once a month and supplied with 
oil. The total consumption is a >-quarters of a pint per 
box per month. The brasses can be l without lifting the 

carriages The oil used is prepared from dead horses, and 
is found to be cheap and efficient. The whole st een 





designed by Mr. W. Adams, and reflects much credit on hi 
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ABSTRACTS OF SPECIFICATIONS. 

The following descriptions are made from Abstracts prepared expressl Si 

THE Enaineer, at the office of her Majesty’s Commissioners o, be ents 

Class 1. —PRIME MOVERS. 
Including Fixed Steam and other Engines, ~ Wind, and 
Water Mills, Gearing, Boilers, Fittings, ec. | 
623. W. Smupson and A. Garpyer, Ilford, “Steam engines Dated 1st 
March, 1869. 

This engine consists of two crossheads embracing the eccentric plate 

at opposite points of its periphery throughout its rotation, and there 


tie and guide rods for securing the cr: yssheads at a pare allel distance from 
each other, so as to allow the plate to rotate freely between them without 
play or shake. To the driving shaft of the engine the plate is keyed or 



























i link rods above mentioned 


lass 2.-TRANSPORT, 


Including Railways and Plant, Road-Making, Steam Vessels, Mia- 















chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, 
Harness, &c, 
595. W. R. Lake, South ton-b lings, “S liquid cargoes.” 
A t , 1869. 
rhis cons ion all sides and separate from 
the sides of t ntrally therein, and of such sige and 
that ith the quid » the centre of gravity 
the same 1 to the itre of gravity of the ship 
nd centre of di spla ement that the cargo will properly trim the ship. 
636. J. Haut, Ho Heat * Horse-shoes "— Dat 2 March, 1869 
Thi nsists in c¢ tructing horse-shoes in such manner that spikes or 
projections may readily be adapted to m in slippery weath For 
this purpose the inventor drills or bore 2s into a horse-shoe, and closes 
up such holes with a metal plug screwed » them, so that the shoe 





resembles an ordinary horse-shoe. In slippery weather these plugq can 
quickly be unscrewed from the shoe, and screws carrying sharp metal 
points can be screwed into their place.—WNot proceeded with. 
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649. W. Hotmes and W. Burvev, Birmingham, “ Carriage lamps.” —Dated 
8rd March, 1869. 


The inventors make the chimneys of carriage lamps in two parts, 
secured together by pressure, the middle flange of the chimney being 
fixed in its place between the two parts at the same time. By this im- 


provement the chimneys are much stronger than chimneys of the ordinary 
construction, and are not liable to be injured by the heat of the lamp. 
Instead of making the holes for the escape of the vitiated air from the 
lamp in the vertical sides of the chimney as usual, the inventors make 
these holes in the top hollow flange of thechimney. By this arrangement 
the flickering of the flame in windy weather is prevented. 

652. R. Wriaut, Richmond, “ Railway carriage doors, &c.”—Dated 3rd 

March, 1869. 

The object is to construct the doors of railway carriages in such a 
manner as to prevent injuries to fingers by the closing of the doors. For 
this purpose, in place of supporting the door on hinges as heretofore, the 
inventor supports it on two pins, one at the top and the other at the 
bottom, and the side edge of the door near to which the pins are placed 
is made hemispherical, so that when a door is opened this edge is always 
glose up to the door post, so leaving no opening for the peonle’s clothes or 
fingers to get between them. The opposite edge of the door is provided 
by a soft or yielding edge to prevent any injuries to fingers if this edge of 
the door is closed upon them. It is preferred to form the horizontal rails 
which form the top and bottom of the door to project beyond this elastic 
edge, to catch against the frame of the door and prevent it turning inwards 
634. J.  Farrinoton, Charles-street, ‘Travelling apparatus.”—Dated 

2ud March, 1869. 

This consists of a light but strong bearing, which is fastened to the leg 
and extends from the foot upwards, if necessary, as fur as the knee, the 
distance being regulated by the size of wheel used. This bearing may be 
placed on either side of theleg. Attached to the bearing isn arm or axle, 
the position of which is regulated by the size of wheel used thereon, and 
such arm or axle may be placed on any part of the bearing or foot rest. 
635. The abstract of this specification will appear in our next number. 
653. D. Sworn, Edinburgh, * Supplying water to cattle trucks.”—Dated 

tth March, 1869. 

This consists in connecting cattle trucks or wagons supplied with water 
troughs to one or more tanks or reservoirs attached to the train, so that 
by means of affording a continuous supply of water the cattle may drink 
at any time when on the journey, and the necessity of stopping the train 
for supplying them with water is avoided.—Not proceeded with. 

654. A, A. L. P. Cocurane, Westminster, ‘* Marine structures.”—Dated 
4th March, 1869. 

This consists in the preparation of concrete blocks of gravel or stone 
chippings, lime, sand, and bitumen, which the inventor combines and in- 
corporates together, and casts, moulds, or otherwise forms into soluble 
masses or blocks, as may be found most applicable for the object in view 
both as regards size and weight. These blocks having been deposited 
with or without a base or bed of bituminous concrete in the situation in- 
tended, he unites them together sv as to form one entire and compact 
mass by pouring into or otherwise filling up the joints or interstices with 
a bituminous cement composed of bitumen, sand, and lime, in suitable 
proportions, and rendered sufficiently plastic by the udmixture of gas-tar 
together with the application of heat, so as to enable the cement to be 
poured or run into the joints and fill them, 


665° W. McCrau, Johkustone, Renjew, * Velocipedes."—Dated 4th Mareh, 
1869, 

The bushes which carry the spindles of the wheels are made of brass, 
gun-metal, or other suitable metallic substance, and a piece projects up- 
wards from them to which the forked part of the framing is attached by 
bolts, a recess being by preference formed in the piece projecting fork 
the bush, and intu which the end of the fork fits. The two forked bars 
are connected together by a bar extending from the lower end of the form 
which contains the small wheel to the upper part of the fork to which 
the larger wheel is attached. The bar is bent to the requisite form, and 
its lower end is also forked. The upper part of the fork of the larger 
wheel passes through a bush, and is mounted by a hand lever frame for 
guiding the velocipede.—Not proceeded with. 

664. J. H. Jounson, Lincoln's-inn-felds, “* Dyeing and printing.”—A con- 
munication. ~ Dated 4th March, 1869. 

The process consists in employing an acid bath in which the dyed fabric 
is immersed either immediately after undergoing oxidation or after the 
employment of an alkaline bath, the degree of concentration or strength 
of the acid being regulated according to the fabric under operation and 
the result it is desired to obtain. —Not procceded with. 

683. W. G. Simon, Oakley-square, * Hunks.’—Dated 6th March, 1869, 

This consists in applying friction rollers to hanks for hoisting and 
lowering fore and aft sails. The improved hank is composed of a circular 
disc of metal or other material, around the inside of which is arranged a 
series of friction rollers revolving on spindles or pins fixed in the disc, 
or the spindles and rollers may revolve together when required, a cireu- 
lwr space being left between the peripheries of the rollers fur the stay to 
pass through.-Not proceeded with. 

684. R. R. Bevis, Birkenhead, “ Screw propeller.”—Duted 6th 
1869. 

In order to be enabled to feather the blades of a screw from within 
the ship, so that they may be brought in a line fore and aft, or any inter- 
meliate angle, a sliding rod is employed passing through a hole bored 
through the centre of the last length or lengths of shaft. The inner end 
of the sliding rod is fitted with a cross bar, which passes through a slot in 
the shaft into a recess in a large nut which embraces the shaft and works 
on a screw thread cut on the shaft, and gives the required motion to the 
sliding rod. 

701. R, TurnBuy aad J. G. Prton, Cowper’s-court, “ Signals srom trains 
and shipa.”—Dated 8th March, 1869. 

Steam pipes are placed underneath the framing of the carriage, 
immediately over the centre line, to convey the exhaust steam from the 
cylinder or other part of the engine to the end of the train or carriage. 
In the centre of each carriage, placed between and connected to the 
pipes, isa steam whistle; pull cords or wires leading from each com- 
—— are connected to the handle of the whistle, such whistle also 

orming a stopcock. When the engine first discharges the exhaust steam 
it enters the pipes, and is conveyed through them to the end of the train, 
the stopcocks being all open; but in case of danger or signalling being 
required to he made, then, by pulling a cord or wire, the cock is shut, 
and confines the steam, causing great pressure against the whistle, giving 
instantaneous alarm through the whole train, and commanding the 
engine-driver to stop, the whistle sounding so long as the engine dis- 
charges steam.—Not proceeced with. 

708. F. F. Vittepicue, Northumberland-street, ‘ Velocipedes.”—Dated 9th 

March, 1869, 

This consists in the application of revolving plates or pieces, which 
convert the sliding or rubbing together of the parts into a rolling motion 
unattended by friction, the plates or pieces being free, and revolving 
within a box without being fixed at theirextremities by any pieces which 
could connect them together, and thereby occasion friction.—Not proceeded 
with. 

717. B. Hunt, Serle-street, Lincoln’s-inn, ** Locomotives.”—-A communication. 
—Dated 9th March, 1869. 

This improved locomotive is similar in its general arrangement to the 
tender locomotives employed on railways. It is principally adapted for 
the transport of goods at a slow speed. By a modification, consisting of 
a simple change of wheels, easily performed, it can be transformed into a 
passenger engine with double speed. It is carried on a frame formed of 
longitudinal and transverse beams, and is suspended by springs on the 
driving and guiding wheels. The boiler and water tanks are completely 
independent of the mechanism, and easily dismounted. The mechanism 
placed under the boiler is within the longitudinal frames, and is provided 
with reversing gear and a brake. The furnace is placed at the same end 
as the fore carriage, which brings the engineer and conductor together, 
they being both covered by the same roof, and, having within reach all 
the driving gear, can help each other if need be. 














Mayeh, 


Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, .and Dressing 
Fabrics, &c. 

645. R. Law and 8. Haroreaves, “ Warping.”—Dated 8rd March, 1869. 
This consists in warping with the heck open, that is with the half of 

the eyes up and the others down (except when the lease is being taken), and 
in bringing the two sets of threads together, or within about half an inch 
of each other, at the half beer or dividing rollers, by a rod, plate, or other 
suitable mechanism, arranged so as to be easily turned up or down or 
otherwise moved as required when taking the lease. 

660. T. GREENWoop, Leeds, ‘‘ Screw gill roving frames.”—Dated 4th March, 

1869. 

Instead of effecting the necessary changes of speeds as heretofore, by 
changing the driving pulleys or the driving drum, the inventor proposes 
to ——— a set of change-wheels, for varying both the speed of revolution 
and the transmitted speeds of the ordinary driving shaft withvut changing 
the speed vf the driving pulleys. 

675. J. Hotpina, Manchester, ‘‘ Looms.” —Dated 6th March, 1869. 

This relates, First, to the temple, and consists in extending the centres 
between the back and front rollers of the present two-roller temple; 
Secondly, to a new and improved : ment and adaptation of 

h to be employed in connection with the reed for slowly raising 

and lowering the latter during the time the w: yarns are wey 4 

is is 





arp 
between the reed dents, making them thereby more durable. 








—s 





accomplished by connecting the weighted levers of the cloth roller with 
the under frame of the reed in the lathe by elbow levers and ti 


Class 6.—FIRE-ARMS. 





rods that will allow the lathe swort freely to vibrate.—Not proceeded with. 
673. C. E. Brooman, Fleet-street, ‘Fur fabric.”—A communication.— 
Da'ed 5th March, 1869. 

This consists in introducing strips of the fur of animals or the down of 
birds into fabrics during the process of weaving, whereby a furred or 
down fabric is produced, which may be of varied design, shade of colour, 
or thickness, The strips of fur or down employed may be thin or narrow 
and in different shades, and are inserted in the warp either close together 
or at a distance apart, whereby a regularly furred fabric is obtained, and 
one more or less thick, according to the quality desired.—Not proceeded 
with, 

678. W. 8. Metprum, Leeds, “Carding engines.”-—Dated 6th March, 1869. 

This consists in the application to carding engines of sets of rotating 
blades or beaters mounted on axles, and made to work in the outer 
interval between the two rollers, commonly called the workers and the 
strippers. 

688. J. B. Rowciirre, Manchester, * Wire cloth.”—Dated 8th March, 1869. 

This consists in weaving wire cloth so as to produce a twilled or fancy 
surface. In order to make the wire cloth run more evenly on the paper- 
making machine, the inventor reverses the direction of the twill in the 
warp at intervals as often as may be required.—Not proceeded with. 

692. C. Matuer and W. Rosseter, Salford, “* Warping.”—Dated 8th 
March, 1869. 

This relates, First, to warping machines with self-stopping motions for 
stopping the machine when one or more of the warp threads break, and 
further consists in improvements upon an invention for which letters 
patent were granted to W. Rosseter, dated 7th October, 1868, No. 3061; 
Secondly, the invention consists in various improvements applicable to all 
descriptions of power looms used for weaving, and also for further 
improvements upon an invention for which letters patent were granted 
to W. Rosseter, dated 13th October, 1866, No. 2654. 

696. P. Bucnan, Green Island, Ireland, aud A. GuiLp, Belfast, ** Preparing 
jute.”—Dated 8th March, 1869. 

The inventors first steep the fibre in a solution of either soda, potash, 
or ammonia, by preference heated to 80 deg. or 90 deg. Fah., or it 
may be cold, and for such length of time, and employing such strength 
of alkali, as, from the character of the fibre, may be found necessary. 
After such steeping the fibre is exposed toa bleaching solution of either 
chloride of lime, soda, or magnesia, or to the action of chlorine gas, but, 
by preference, to that form of bleaching solution known as Jauvelle 
water, until the required lightness of colour is obtained. The fibre is next 
washed, to rid it, as far as possible, of the bleaching liquor, and it is then 
steeped in a weak solution of sulphuric or hydrochloric acids, marking, 
say, 1 deg. Twaddell, for from two to three hours. When removed from 
this solution it is placed in an oil bath prepared from a mixture of vege- 
table oils and carbonate of potass, from which it is taken and dried. - -Not 
proceeded with, 

703. W. B. Tuomrson, Dundee, Textile fabries.”—Dated 8th March, 1869, 

Rollers for picking cloth, which may be either made of wood or iron, 
and the circular surfaces of which are filled with teeth or spikes set at a 
tangent, or nearly so, to the circumference of the rollers. The spikes or 
teeth may be put through either leather, wood, iron, or other material, 
and then fixed on the rollers, or they may be driven direct into the roller 
itself.—Not proceeded with. 

714. H. Mason, G. Hartiey, and J. Hixpie, Bradford, ‘‘ Looms.”—Dated 
9th March, 1869. 

The object is to obtain increased steadiness and certainty in working. 
For this purpose the inventors apply an extra swell or other suitable elastic 
retaining means adapted to act on the picker to steady it after picking 
the shuttle from one side to the other. These retaining means will admit 
of the picker passing it in picking, but it prevents the too free rebound, 
= retains it in position better to receive the shuttle from the opposite 
side. 


Class 4.—AGRICULTURE: 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
658. T. Howcrorr and A. McGrecor, Bedford Leigh, ‘*Reaping.”—Dated 
4th March, 1869. 

This consists in an improved arrangement of the framework and gear- 
ing, whereby a more perfect and complete combined machine is produced 
affording various great facilities for the more easy and perfect conversion 
of a distinct and complete mowing machine into a distinct and complete 
reaping machine. The invention also consists in the application of a 
self-acting side-delivery apparatus to a two-wheeled mowing machine. 
The inventors prefer adopting a different arrangement of the framework 
and gearing, in order to admit of the better attachment of the self- 
delivery ——— and keeping the finger-bar in the same relative 
position to the self-delivery rakes, The arrangement consists principally 
in giving motion to the main axle through the two driving-wheels by 
means of ratchet-wheels and pawls, as in the combined reaping and 
mowing machines. 

691. J. Prre and Broruers, Cleckheaton, © Drilling.”—Dated Sth Mareh, 
1869. 

This apparatus consists of a rotary spindle mounted in a headstock fixed 
upon a suitable bed or frame, and on one end of which is fixed a drill- 
cutter or shaping instrument suitably formed for the purpose required to 
be effected. On this spindle are also ordinary cone pulleys for driving 
the same.—Not proceeded with. 

704. A. MITCHELL, Leith, ‘* Cutting and dressing stone.”—Dated 8th March 


The apparatus is contrived to operate with dressing tools or chisels, 
and to actuate these instruments in a manner closely approximating to 
that in which the mason works them. The chisels, in connection with 
hammers for striking them, are so arranged that they may be adjusted at 
any inclination to the surface of the stone to suit the varying qualities of 
the stone; and their motion, when struck, is regulated by specially- 
arranged guides in such a way that their points move as nearly as possible 
in lines coinciding with the intended surface of the stone. 


Class 5.—BUILDING, 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


633. W. Ottey, Enfield, ‘* Circular saw benches.” —Dated 2nd March, 1869. 

This consists, First, in the application to the saw spindle of « conical 
collar, which, by means of a nut, is screwed into the central hole in the 
saw for the purpose of keeping it tight on the spindle, and its cutting 
edge always at right angles thereto in order to prevent the saw from 
working irregularly. Secondly, in the application to the quadrant at each 
side of the bench of a fixed bracket or bearing for the shaft of the revolv- 
ing feeder to drop into, such shaft being held in its place by a block 
secured by a screw, auch block being movable by the withdrawal of the 
screw in order to release the shaft when required. 

646. F. ANDokr, Swansea, “ Five escapes.” —Dated 3rd March, 1869. 

The invention consists in constructing apparatus with a box or recep- 
tacle for one or more persons to stand or place themselves within, and 
having cords, ropes, or tackle for suspending it passed through gripping 
pulleys or rollers, one nd at either end of and near to the top, and donee 
by other pulleys or rollers guided and brought to pass out of the box or 
receptacle together or nearly together at or near to the bottom, and fur- 
nished with a check-brake for passing on the tackle or rollers, or some of 
them, to prevent too rapid a descent. In some cases the box or recep- 
tacle also has attached to it, or being fitted or combined with, other 
tackle, including a pulley block for raising the apparatus when desired. 
651. W. E. Newton, Chancery-lane, ‘‘ Water-closets."—A comimunication.— 

Dated 3rd March, 1 69. 

This relates to improvements in apparatus for governing the flow of 
water to and from the basins of water-closets. he water valve is 
worked automatically, and regulated by a retarding cylinder. 

700. R. F. Pectz and J. Lee, Newnham-street, “ Paper hangings.” —Dated 
8th March, 1869. 

This consists in coating strong well-sized paper with oil colours spread 
upon the surface of the same by an apparatus charged with the colouring 
matter so that on the paper being drawn longitudinally beneath the 
apparatus, which is mounted horizontally upon a fixed bench or table, 
the colour is caused thereby to flow evenly over the surface.—Not pro- 
ceeded with. 

710. R. Briaos, Leeds, ** Regulateng temperature 
March, 1869. : 

Between two parallel vertical standards secured to a suitable table 
the inventor places a T cylinder upside down and charged with mercury. 
To the upper portion of such cylinder he connects a double flanged joint 
and gland furnished with a piston. Between the connecting flanges of 
the cylinder and joint he places a diaphragm of stout india-rubber, which 
sepaiates the one from the other. To the upper end of the piston he 
connects a horizontal lever having its fulcrum upon a convenient pro- 
jection from the framework. —Not proceeded with. 


716. J. Dickie, Glasgow, “‘ Uniting parts of grates.”—Dated 9th March, 
1869. 


This consists in placing iron pins and screws in the moulds, so that the 

are cast with the holes in them, whilst the pins and screws are 

easily removed from the afterwards, the latter by unscrewing 
them.—WNot proceeded with. 


rooms.’ —Dated 9th 





Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 

622. W. E. Gepcs, Strand, ‘‘ Breech-loaders and cartridges.”—A communi- 
cation. 

The loading by the breech is effected by the aid of a main piece termed 
the movable chamber. In use this piece serves, in the first place, to close 
at the actual moment of firing the opening of the loading chamber which 
is made tuwards the breech, while it has also for object in the contrary 
position to facilitate the introduction of the cartridge. It also serves, 
according to the position given to the lever, to determine or annul the 
action of the trigger. Finally, it fires the charge by the action of the 
striker on the cap of the cartridge. 


Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 


Henry Harsure, Hatton-garden, “ Musical boxes.”—Dated 26th 
February, 1869. 

The inventor provides, in such a position as to be clearly within view, 
a plate, dial, orappliance, on which are marked numbers or words, or both, 
indicating the various tunes played by the musical box. These being 
disposed in the proper order, the inventor fits or mounts a pointer or 
indicating contrivance close to this plate, dial, or appliance, and works the 
same by the working parts of the musical box, so that when the barrel 
moves or is shifted, in order that a new time may be played, the pointer 
will be moved accordingly, and will point on the plate or dial to the num- 
ber, name, or indication of the particular tune corresponding with the 
particular position of the 1. If the barrel be set at repeat, that is to 
say, if it repeats its tune, the pointer remains in the same position.—Not 
proceeded with. 

601. E. Faucx, Cheapside, “ Distributing scent.” —A communication.—Dated 
26th February, 1869. 

The inventor proposes to construct a vessel in the shape of a vase or urn, 
provided with a cover which can be hermetically closed. The top of the 
cover is provided with an opening, by which the aromatic or disinfecting 
liquid or perfume can be poured in, the aperture being closed by a close 
fitting stopper. Around the vessel, just below the cover, is a series of 
projecting tubes. Inside the vessel a series of other tubes are fitted ; 
these spring from near the centre of the bottom of the vessel, and lead 
upwards and into the necks of the projecting tubes. A tube, larger in 
diameter than the two series of tubes, rises up through the liquid to near 
the top of the vessel, where it is bent over so as to direct the current of 
air downwards upon the surface of the liquid. The lower end of this tube 
passes through the bottom of the vessel, where it is connected by a flexible 
pipe with a compressible ball or other shaped receiver, provided with a 
mouthpiece or not.—Not proceeded with. 

614. T. Atkinson, Bradford, “ Fire lighting.” —Dated 27th February, 1869. 

This consists in the use of a box or chamber, by preference constructed 
of cast iron, but may be of other material, in which are aseries of perfora- 
tions or small apertures, and a larger aperture, into which is inserted a 
pipe of any convenient length. This box is introduced into the fire-place, 
and coal or other fuel placed upon it. An india-rubber or other flexible 
pipe is then applied to connect it with a gas burner in any convenient 
position. Then, by turning on the gas, it will issue through the perfora- 
tions, and on being ignited will light or ignite the fuel.—Not proceeded with. 
§21. J. Rust, Lambeth, ‘Ornamental composition.” —Dated 1st March, 1869. 

This composition consists of glass enamel in powder and caustic lime or 
cements; for instance, Keene's or Portland cement may be substituted for 
caustic lime mixed together. 

622. The abstract of this specification will appear in our next number. 
629. A. H. Hongccer, Manchester, ‘* Portable copying press.”—Dated 1st 
March, 1869. 

The inventor uses a suitable box or case of wood, metal, or other ma- 
terial, and he puts the actuating machinery on each side of the box orcase. 
The necessary pressure is applied by a flat board or metallic plate, which 
is caused to rise and lower by the motion of the actuating machinery. The 
mechanism for giving motion to the board or plate consists of a rack and 
pinion motion, or « screw motion actuated by a worm and worm wheel or 
other suitable and well known mechanism. 

631. C. E. Brooman, Fleet-street, ‘‘ Spring mattresses and beds.”—A coin- 
munication.—Dated 1st March, 1869. 

This consists, First, in an improved construction of mattresses and in 
bedsteads for the same, the improvements in mattresses being also 
applicable to sofas and other seats. Secondly, in the ties or attachments 
for binding the springs of mattresses together. 

639. J. Howe, Boston, “‘ Ships.” —Dated 2nd March, 1869. 

This consists in an arrangement of one or more pipes or steam conduits 
arranged within the body of the hull of the vessel, at any convenient or 
suitable part thereof, and communicating with the steam boiler or boilers 
of such vessel, the outer extremity of such steam conduits extending 
through the sides of the hull, below the water line, and at the stem and 
stern thereof, in such manner and at such an angle to her keel as to enable 
steam, when admitted to the conduit, to strike against the body of water 
witb such force and in such a direction as to force the vessel through the 
water and in the desired direction, the admission of steam to either or 
any of the duits being lated by a cock or cocks suitably disposed, 
648. E. Lyons, Birmingham, ‘‘Lamps.”—Dated 3rd March, 1869. 

This consists, First, in constructing that part of the lamp called the cap, 
that is, the outer tube surrounding the wick tube, and delivering air to 
the outside of the flame, so that the upper part of it has sides parallel to 
one another, and parallel to the sides of the wick tube. The lower partof 
the cap on either side is opened outwards, so as to form wing-like pieces, 
making a considerable angle with the upper part of the cap. The air 
collecting under these wi passes up the space between the upper part 
of the cap and the wick tube, and is delivered in two parallei vertical 
streams on either side the flame.—Not proceeded with. 

657. M. G. Coie, Bexley Heath, “* Watches.” —Dated 4th March, 1869. 

This consists in placing the banking pins at the tail of the lever, and in 
so forming this tail as to act usa spring instead of making it rigid as 
heretofore, such spring being sufficiently stiff when coming in contact 
with the banking pins to limit the ordinary motion of the lever to the 
required extent, while it is sufficiently elastic to allow the lever to yield 
to the second blow of the ruby pin and to assume its correct position 
after the ruby pin has passed it. In place of making the tail of the lever 
act as a spring, the inventor sometimes fits a spring on to the pallet staff, 
in addition to the ordinary lever, so that the spring will act on the bank- 
ing pins and yield to the second blow of the ruby pin as in the other 
case. 

667. C. TicHE, Poultry, “‘ Studs.”—Dated 5th March, 1869. 

The inventor forms on or fixes to the shank of the stud or button a 
metal plate having a number of points or projections arranged around the 
edge thereof, and in order to attach it to a glove or other article or gar- 
ment he, by a convenient tool, makes suitable cuts or slits in the glove or 
other article or garment, through which slits or cuts the head of the stud 
or button and the points or projections which have been previously turned 
up at right angles are passed ; then by a suitable tool the points or pro- 
jections are turned over flat on to the material to which the stud or button 
is to be fixed, a piece of leather or other suitable material being fixed over 
the back of the plate carrying the points or projections. 

669. F. WinDHAUSEN, Brunswick-square, “ Ice making.” —Dated 5th March, 
1869. 


593. 





The inventor employs a single double-acting cylinder or two distinct 
cylinders, the double-acting cylinder being capable of compressing the 
air on one side of the piston and of expanding it on the other, whilst, 
when the two cylinders are employed, one is used for compressing the 
air and the other for expanding it afterwards, The air is first admitted 
into the compressing chamber and thence passes into a condenser, which 
forms a material of this invention, and consists, by preference, of a 
rectangular chamber divided into two portions or divisions, having a 
parallel series of pipes in each division, the nearest series of such pipes to 
the compressing chamber through which the air first passes being sur- 
rounded by cold water, which is constantly running through it in an 
opposite direction to the current of air, so as to cool the air passing through 
such pipes, the second series of such pipes through which the air next 
passes being surrounded by cold water. 

672. H. A. BONNEVILLE, Sackville-street, “ Necktie fastening.”—A communi- 
cation.—Dated 5th March, 1869. 

This consists in a little metal or other plate of any convenient form on 
which the article is sewn or otherwise fixed, and at the centre of which 
exists a slight swelling wherein lodges the button, and which is furnished 
with a little slot t which passes the rod or the threads fixing the 
button to the shirt collar.—Not proceeded with. 

677. R. Bapaer, Sawbridgeworth, “‘ Shears or scissors.”—Dated 6th March, 
1869. 


The object is the construction of scissors and shears to be used by 
ing downwards against the surface on which the fabric to be cut is 
Rid. ‘or this purpose the inventor places above the blades a handle 
which, upon being pressed down, closes the blades, and the 
by a spring when the d ip is rel i 
dedi tke that it may be attached to the upper 
connected to the of the blade. 
680. A. MorRALL, Studley, ‘‘ Needle threader.”—Dated 6th March, 1869. 
The needle threader consists substantially of a piece of flattened wire, 


having at the one end or point thereof a kind of hook or projection for 
the purpose of grasping and holding the thread. 


same can be 
The handle 
blade and be 
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681. T. Ross, jun., Glasyow, “ Slides for magic lanterns.” —Dated 6th March, 
1869. 


This ‘ists in the bi of two discs or wheels, one of glass or 
po Bag tr it subst on which pictures are painted, drawn, 
printed, or photographed, the other wheel being made of metal, wood, or 
any opaque substance, in which wheel openings or slits are formed con- 
verging to the centre. The object of this combination is to produce the 
effect of moving figures, chromatropes, or other objects, by placing the 
two wheels or discs on an axle and revolving them in contrary directions 
by means of pulleys, wheels, or other means.—Not proceeded with. 

685. A. M. CLark, Chancery-lane, ‘‘ Envelopes, dc.”—A communication.— 
Dated 6th March, 1869. 

The- inventor makes the envelope of paper, linen, or other suitable 
material, and of such form that the wafer, wax, gum, or other substance 
employed for sealing will adhere both te the envelope and its contents. 
The envelope may be thereby firmly attached to the contents, so that their 
separation would destroy the seal connecting them, the traces of which 
would remain on the contents. 

689. W. Burr, King Edward-street, E., “* Compressed leather.”—Dated 8th 
March, 1869. 

Instead of leaving the surfaces of the compressed leather in an unpro- 
tected state, one cr both of the surfaces thereof is or are coated with a 
composition capable of resisting the influence of moisture and of pre- 
venting the same from being absorbed by the leather. This composition 
consists of a mixture of vegetable black, boiled oil, and litharge.—Not 
proceeded with. 

695. H. TyLor, Queen-street, B.C., ‘‘Spring bottoms for bedsteads.”—Dated 
8th March, 1869. 

This consists in fitting the springs composing the bottom between a bar 
at the under side, and a lathe at the upper side, of the springs. The ends 
of the bars are secured by pins on their ends being dropped into holes in 
any convenient manner, in a bar or bars fitted parallel to and under the 
ordinary angles or side rails; while the laths are secured by studs or 
other connections to the angles or side rails in the ordinary way, and with 
which they are almost level. 
above described, can be removed with the bar and lath to which they 
- attached, without interfering with the other springs, bars, and 
aths. 

698. H. W. Cook, Ormington-square, “‘Clocks.”—Dated 8th March, 1869. 

This consists in the application of electrical regulators to various kinds 
of clocks, which are or may be worked in the ordinary manner, either by 
weights or springs, or by any other means except electricity, the 
electrical agency to be employed merely serving to regulate the action of 
the clocks which are to be driven by other power. 

702. T. Baker, Buckingham Villas, Stratford, B., ‘‘ Umbrellas.”—Dated 
8th Murch, 1869. 

This consists in the use of ribs and stretchers made of metal, either 
rolled or twisted, or drawn spirally or plaited. For example, the inventor 
takes a strip of metal and passes it around a rod in such manner that 
it shall form thereon spirals or convolutions, and when the rod is with- 
drawn the strip of metal will retain the form thus imparted, and be, in 
fact, a spiral tube from which a rib or stretcher may be made.—Not pro- 
ceeded with. 

705. W. Saunpers and C. Smiru, Newgate-street, ‘‘ Dressing bags.” —Dated 
8th March, 1869. 

This consists in an improved detachable frame, made of two upright 
end pieces, united at the top by a cross piece extending from end to end 
of the bag. The end pieces are provided at the bottom with feet which 
rest on bars or plates permanently fixed inside the bag at the bottom 
thereof. To each of these bars is attached two sliding bults, formed with 
catches, which secure the feet of the end pieces, and with prujections 
arranged to be operated upon by a vertical rod extending to the top of 
the same, and are provided with heads or buttons at the mouth of the 
bag. The sliding catches are held by springs, and are operated to release 
the frame by pressing the heads of the rods.—Not proceeded with. 

713. H. A. Bonnevitte, Paris, *‘ Porcelain.”—A communication.—Dated 
9th March, 1869. 

This process consists in mixing, in equal quantities, kaolin and gypsum, 
and in adding thereto pulverised charcoal or an analogous pulverised 
substance, done away with in the baking, in variable quantity, according 
to the degree of porousness desired. The mixture of these substances is 
effected by the usual means, and by adding water in sufficient quantity 
to obtain a paste of such consistency as to be able to mould the same into 
any convenient form, according to the use and application to which it is 
intended. 

719. A. M. CLARK, 
March, 1869. 

Fabrics suited for the above purposes are produced in various ways. 
Thus—First, two fabrics of different colours or aspects may be superposed 
either before or at the time of use, and united by sewing, pasting, or 
other means. Secondly, two fabrics of different colours or aspects may 
be superposed and united by weaving them simultaneously. 
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Chancery-lane, “Umbrella coverings.” — Dated 9th 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


641. F. A. Garry, Accrington, “‘ Treating madder.”—Dated 8rd March, 1869. 
This relates to former letters patent granted to the same inventor on the 
3lst March, 1858, No. 679, and on the 9th June, 1858, No. 1297. After all 
the earthy or other oxides have been removed from the fatty compounds 
by treating them with an acid, according to the patents above referred to, 
dispensing, however, with the boiling with carbonate of soda before the 
earthy oxides have been removed, the inventor now takes fifty pounds 
of the fatty compound, and adds six gallons of water, with which it is 
well stirred. He then adds nine gallons of caustic soda at 24 deg. of 
Twaddel’s hydrometer, and mixes the whole well together, raising the 
temperature to about 90 deg. Fah. ; or, if the temperature is raised higher, 
a larger quantity of sodais required. The colouring matter is now dis- 
solved, and the soap and other materials are separated from it in the fol- 
lowing manner :—The inventor uses strong cotton or linen bags as filters, 
which are filled with the mixture, and pressure is applied to them, in 
order to obtain as much of the liquid as possible. He then adds an acid— 
by preference, sulphuric acid—until the solution is acid and the colouring 
matter precipitated; the colouring matter is then collected upon a filter 
and washed with water until it is free from acid. It may then be dried 
or used in the wet state for dyeing and printing. In place of soda other 
alkalies may be used, but it is preferred to use caustic soda. The inventor 
now takes the solid matter, composed of soap and other materials, out of 
the filter bags, and boils it with from eight to ten times its own weight of 
a solution composed of common salt at 12deg. of Twaddel’s hydrometer, 
containing from one-fifteenth to one-twentieth part of caustic soda, until 
the soap has come to the surface. The whole is then left to cool, and the 
soap taken from the top. The liquid still contains a certain quantity of 
colouring matter in the shape of a gelatinous substance, with which are 
also combined the impurities of the fatty compounds. The gelatinous 
substance is separated from the alkaline liquid by filtering, and to the 
solid or gelatinous portion an excess of sulphuric acid or muriatic acid is 
added, and it is boiled for about half an hour. When cold thesolid matter 
is collected on a filter and washed with water; it may then be used for 
dyeing and printing. 
661. = B. Spence, Manchester} “ Purification of gas.”—Dated 4th March» 
1869. 

This consists in manufacturing muriate of iron from certain substances, 
whereby the said muriate is produced economically, and in a suitable 
condition for the purification of gas. The inventor takes slag derived 
from the ay | furnace in the manufacture of iron or from the smelt- 
| of copper, and which are in a proto state, and grinds them by any 
ordinary means. He then treats with muriatic acid in a suitable vessel, 
using sufficient to take up the iron contained in them, and he thus obtains 
muriate of iron suitable for being transferred to the gas purifiers in its 
crude state, or it may be previously crystallised. 

679. a Spence, Manchester, “ Purification of gas.”—Dated 6th March, 
62. 

This relates, First, to the production of muriate of iron suitable for the 
extraction of sulphur and ammonia from gas. To effect this the inventor 
takes the spent oxide of the purifiers and drives off the sulphur by any 
method now practised, or he takes pyrites from which the sulphur has 
been driven off in the ordinary manufacture of sulphuric acid, and treats 
them with muriatic acid, preferably with heat.—Not proceeded with. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus,and Galvanic Batteries. 
733. J. Sax, Great Russell-street, ‘ Telegraph receiving instruments.” —Dated 
10th March, 1869. i . 

Two metal plates are framed together by pillars so as to be one over the 
other, about an inch and a-quarter apart, the bottom or r plate being 
about four inches square and the top about three inches. The inner side 
of the top plate carries a small ratchet wheel in the centre, about one- 
eighth of an inch in diameter. This small wheel has fourteen or fifteen 

th, according to requirement, while the bottom plate is about one inch 


The springs, being secured in the manner j 





tho top pate, an fs surpenied perpendicularly by as aie paasing through 
and is suspen: an axis 

be contre of the aun en neas magnet has ed to dither side of it 
two light steel springs. These pass about the eighth of an inch 


beyond the extreme end of this bar magnet. They are parallel to 


each other, but so fixed that the inside edge of each are in the same place, 
as the ends of these presents would have a oo | to press downwards 
towards each other. The bar magnet has, therefore, a small piece of 
brass fixed on the extreme end of it with two set screws, each screw facing 
one of the springs from the inside, so that by setting the screw each 
spring may be adjusted to the proper position. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
421. J. GREENFIELD, Down Villa, New Wandsworth, “* Hop-scotch cloths.” — 
Dated 2nd March, 1869. 

The object is to provide means, in a portable manner or otherwise, in 
the form of boards, cloths, inlaying, &c., for the purpose of playing 
indoor or outdoor hop-scotch or scutch hoppers, and the invention con- 
sists in nothing. 

599. J.T. H. Ricnarpson, Tutbury, “ Glass cutting.” —Dated 26th February 
1869. 

The apparatus made use of consists principally of an upright or other 
standard, screwed or otherwise fixed to another standard sliding verti- 
cally and capable of being fixed at any required position in a socket 
secured to the bottom of plate, so the cutter may be inserted and adjusted 
in the glass to the required height. The standard is lowered after cutting 
to allow the removal of the glass. There is a bottom plate provided 
underneath with castors, so that it is capable of being turned round and 
of running in any direction. At any convenient height of the standard 
two arms project, and between these arms a curved lever is fixed at or 
about its centre by screws or otherwise. The bottom of this lever is 
pressed outwards by means of a spring or othersuitable contrivance which 
is fixed to the standard. At the back of the standard a thumb-screw is 
placed, which allows of the spring being pressed or relieved, thus causing 
the diamond or hard cutting material at the top of the lever to press 
against the glass with more or less force. At the top of the standard two 
arms project. These arms have a mouth or cavity formedin them, and 
are each fitted with a small disc or circular piece of steel, which discs are 
allowed to turn on a pivot securing them between the jaws of the arms 
The top of the curved spring lever is formed with a head, through which 
a rectangular or other conveniently shaped orifice is made. In this 
orifice the piece of steel which contains the diamond or hard cutting 
material is placed. 

620. R J. Goopnopy, Tullamme, King’s County, “ Tobacco apparatus.”— 
Dated 1st March, 1869. 

The inventor constructs metal tubes or receptacles of a cylindrical, 
square, or polygonal transverse section, either open at both ends or closed 
at one end, one or more of which tubes he places inside or passing through 
a closed metal casing or jacket, into or through which steam, water, or 
other fluid, either hot or cold, as the case may be, is made to flow. Into 
these tubes he places the roll, twists, cakes, or layers of tobacco, with a 
metal plate intervening between each roll or layer, and presses them down 
in the tube by a screw or other suitable contrivance while or before or 
after heating or cooling, until the requisite degree of compression is 
attained, and the top plate is then secured down so as to maintain the 
tobacco in the compressed state while subject to the actiun of heat from 
the steam jacket or while cooling. The requisite heat is imparted directly 
to the circumferences of the rolls or layers, and by conduction through 
the intervening metal plates to both end surfaces thereof. 

626. D. Davies, Crumlin, near Newport, “ Gelting coal.” —Dated lst March, 
1869. 

The inventor employs, as the cutting tool, a spindle carrying a number 
of circular saws set at a slight angle upon it, or other cutters set around 
the spindle might be employed in place thereof. This spindle is carried 
in suitable bearings by a truck or carriage in such manner that it can be 
set at any desired angle from the horizontal, so that, when rotated, the 
portion of the spindle which projects beyond the bearings, and which 
carries the saws or tools, may be caused to cut grooves into the coal or 
mineral at any desired inclination. The spindle is also so mounted that 
it can be caused to sweep in a circle around the truck or carriage, so that 
when thus caused to sweep round it may be caused to cut a groove in the 
form of a segment of a circle into the coal or mineral. For this purpose 
it is preferred to form the framing of the truck or carriage which carries 
the spindle, and the apparatus employed fer giving motion thereto, in 
three — Each of the end portions of the framing is supported by a 
pair of wheels, one placed on either side of it ; these wheels are to run on 
rail or tramways laid in front of the face of the coal or mineral that is 
being worked. The central portion of the framing which carries the 
cutting spindle, and the apparatus for giving motiun thereto, is connected 
to each of the end portions by axes, upon which it can be turned; the 
spindle carrying the cutters can thus be brought to any desired angle 
from the horizontal, and when the machine is at work the three parts of 
the frame are bolted up together, so as to form one rigid frame. The 
bearings carrying the spindle are carried by « cylinder supported exter- 
ually in suitable bearings in the central frame, so that the cylinder may 
be revolved on its axis by means of a worm wheel gearing into teeth 
formed around it. Within the cylinder, and carried by it, is the cylinder 
or cylinders of an engine for giving a rotary motion to the spindle; this 
engine may be worked by compressed air or otherwise. 

628. J. Hapitey, Upper Thames-street, ‘* Decorticating apparatus.”—Dated 
lst March, 1869. 

The decorticator consists of a vertical external cylinder, within which 
is mounted a vertical spindle carrying friction surfaces, which work 
within segmental friction surfaces carried by the cylindrical case. To 
these rotating friction surfaces it is preferred to give the form of rings, 
which are separated from each other by annular plates attached to the 
cylindrical case of the machine, and in these plates openings fitted with 
sliding doors are made to discharge the grain from the upper to the 
lower compartments formed by the plates. 

635. F. N. Gisporne and H. ALLMAN, West Strand, “ Metal tubes.”—Dated 
2nd March, 1869. 

The inventors employ strips of metal coiled spirally around so as to 
form a spiral lap joint. These joints or laps either rivet, weld, solder, or 
braze, or they may be fastened by the process known as galvanising or 
tinning. By forming tubes as described the inventors obtain a maximum 
amount of strength with a minimum weight of material. 
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659. S. Marspen, Manchester, ‘‘ Bolts and rivets.”—Dated 4th March, 1869 


This consists in an arrangement whereby the pressure of the ram is 
enabled to be suspended or repeated ut pleasure, without detaching the 
motive power from the machine. To effect this it is proposed to connect 
the driving shaft to the carriage of the ram by a part which may be 
removed at pleasure. 

662. T. Forster, Streatham, and R. Tayitor, Kennington, 8. “ Printing 
rollers.”—Dated 4th March, 1869. 

This consists in covering the stock of printing rollers with vulcanised 
india-rubber, and subsequently coating the exterior surface of the 
vulcanised india-rubber with gelatine or glue combined with 
treacle or with other analogous composition. It is preferred that 
the coating of vulcanised india-rubber should be in the form of what 
is termed sponge. 

665. W. Betts, Wharyj-road, City-road, “ Marks in capsulcs.”—Dated 4th 
March, 1869. 

This consists in the application of designs produced by what is known 
as the meta-chromotype process, or analogous processes, to the surfaces of 
capsules for the purpose of ornamenting the same, or for producing 
multicoloured trade marks thereon. The meta-chromotype is moistened 
and applied to the capsule with gentle pressure either before or after it is 

ut on the bottle, and on removing the paper containing the design the 
atter will be found adhering firmly to the capsule. 

666. J. GouGn, Kirby-street, E.C., *‘ Cylinders and distributing colours.” — 
Dated 4th March, 1869. 

The main feature of this invention is the construction and employment 
of a cylinder or cylinders in combination with a composition or other 
roller or rollers, whereby a uniform distribution of colour, ink, or fluid is 
maintained, and in the construction of the machinery or apparatus in 
which the cylinder is mounted. The cylinder is formed of fillets or ribs, 
and V-shaped rings or spiral thread ; it ls covered with wire gauze, and 
distributes colour or ink placed inside into a composition roller used in 
printing, with which it is used in combination. The ink is drawn through 
the wire gauze by the roller in their rotation. If the cylinder is used 
separately it is coated with a saturable material. 

670. W. E. Genar, Strand, “Iron ship preservers.”—A communication. 
Dated 5th March, 1869. 

This consists in transforming the ship into a vast electric battery 
nearly similar to a trough battery, which is effected as follows :—First, on 
the inner sides of a ship are established zinc reservoirs, either in the form 
of cases, the position of which will be regulated by the interior arrange- 
ment of the vessel, or in the form of a tube, making a complete or incom- 
a circuit round the ship. Secondly, these reservoirs, which may vary 
n form, are constructed exclusively of zinc, leaving a small section which 
can be filled up either by the inner side of the ship if it is of iron, 
or by a sheet or band of the same metallic nature as the sheathing to be 

rved if the vessel be sheathed. Thirdly, these reservuirs are in per- 
ect electric communication with the metal to be preserved by means of 
bolts, rivets, or other contrivance, always, however. of the same nature as 

metal. Fourthly, the various parts of the reservoirs will be con- 
nevted ther at certain distances by bands of zinc crossed diagonally 
by other ds of the same metal, so as to render the whole body of the 
ship uniformly subject to the same action. These bands should also 
in perfect electric communication with each other and with the metal 
intended to be preserved. Fifthly, some sheets of zinc in communication 
with the reservoirs are placed on the exterior a little below the float or 
ey may be easily changed or removed when re- 
quired. Sixthly, at the upper portion of the reservoir aperturesare formed 








of sufficient size to give vent if necessary to the gases which may be dis- 
engaged in the interior. Seventhly, the reservoirs are filled daily with sea 
water, or acidulated water, or with any liquid possessing identical properties. 
Eighthly, a cock placed upon the lowest part will serve as an escape for the 
waste wate. Ninthly, by the aid of a current of water all the apparatus 
may then be wushed. Tenthly, a movable cover of sufficient section is also 
placed at acertain point of the reservoir, so that from time to time acleansing 
can be made by any mechanical contrivance. 

671. H. Kyron, Ryde, Isle of Wight, ‘‘ Horse clipping.”—Dated 5th March 

1869. 

This apparatus consists of a flat plate of metal, one edge of which is 
provided with teeth arranged like the teeth of acomb. This plate, when 
the instrument is used, rests upon the skin of the horse, the hairs to be 
clipped or cut off standing up between the teeth. Upon the said toothed 
plate a cutter or series of cutters works the said cutter or cutters, cutting 
off the hairs against the edges of the teeth of the said toothed plate.—Not 
proceeded with. 

674. W. B. Watrer.ow, London Wall, ** St 
1869. 

This consists in constructing the frame of such presses with a lever- 
piece hinged or jointed to the lower part of the frame. This lever-piece, 
as it extends upwards, is fitted or made with two arms, which arms 
extend towards the upper part or pillar of frame, such part of the pillar 
being curved or inclined in the direction of the arms. The arms are for 
the purpose of receiving a spindle, on which is carried the ink-duct and 
surface for inking the type or die. The inking duct is carried or fitted 
in such manner upon this spindle that it is capable of being moved 
within certain limits around it, or so as to make a small portion of a 
revolution upon it 
694. L. M. Ruiz, Paris, “ Clarifyi 

March, 1869. 

This consists in the employment of several materials and apparatus 
for obtaining a proper clarification and purification of all sorts of oils, 
whereby the processes hitherto employed are much simplified. Thus for 
all mineral oils extracted from coal, or those of various natural produc- 
tion called petroleums, as well as such as are extracted from vegetable 
or animal matter, the same result is obtained in their purification by 
employing a filter of whatever form, and fitted with natural powder of 
calcined mineral coal, such as schiste or lignite, or Tripoli clay, argil, or 
other minerals. By preference the inventor employs such minerals as 
contain, either in their natural state or by admixture at the time of calci- 
nation, a carbonic principle mixed with phosphate or carbonate of lime, 
or of potash and sulphide of iron. 

J. A. Jaques, J. T. Oakey, and J. A. FANSHAWE 
** Grinding and surfacing.” —Dated 8th March, 1869. 

This consists in rendering the chuck temporarily magnetic, so that 
when the rings, plates, discs, or other articles are ylaced thereun they 
will be held firmly against it by the magnetic attraction, which may be 
produced in any of the well-known ways of rendering iron temporarily 
magnetic. 

699. J. P. Bupp, Yestalyfera, Swansea, “ Iron and steel.” —Dated 8th March, 
1869. i 

The object is to subject molten cast iron to the action of nitrate of soda 
and soft hematite iron ore, or other oxide of iron, previous to its being 
subjected to the puddling process. For this purpose the inventor runs 
the molten cast iron into shallow pans capable of holding from three to 
five inches in depth of melted metal, and lined with a paste composed of 
a mixture of the materials above mentioned, or of either of them 
separately. When the fluid metal is poured into the pans a violent ebulli- 
tion takes place, and a large proportion of the silica, together with some 
of the carbon, phosphorus, and sulphur contained in the iron, is carried off 
in the slag, so that when the slabs of purified metal are subsequently 
worked in the puddling furnace the puddling operations are effected 
much more rapidly than with ordinary pig iron, as when puddling ordi 
nary pig iron in a puddling furnace but a very small proportion of 
carbon is separated from the iron before the greater portion of the silica 
is eliminated 
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706. W. 8. andC. Smiru, Newgate-strect, “* Chess and cribbage board.”—Dated 
8th March, 1869 

The board or table top, which may be of any desired size, is, like an 
ordinary chess board, made of two parts, hinged together at the middle of 
the board, the interior of the board forming a tray, which may be 
provided with backgammon points or fitted fur some other games, or if 
preferred left quite plain. The chess squares are preferably perforated to 
receive pegs, which are formed on the bottom of the chessmen, and are 
inserted in the said holes to prevent the disarrangement or interruption 
of the game by the motion of the vessel or vehicle whereon the board is 
used.—Not proceeded with 
709. W. R. Lake, Southampton-Luildiags, “ Tilt hammer.” 

tion.—Dated 9th March, 1869. 

This relates to that class of machines known as power hammers, and 
consists in a combination and arrangement of devices for communicating 
the power to the hammer, also in the arrangement for hanging, operating, 
and controlling the hammer, and the changing of the hammer dies, both 
in the hammer head and in the anvil. 

712. J. 1 
1864. 

This relates to improvements in dry gas meters, the diaphragms of 
which are so constructed that when distended they take the form of 
truncated pyramids, the sides of which are leather or other like flexible 
miuterial. Metal frames forming the lower bases, and plates of metal 
forming the upper bases, are securely attached to the flexible sides. 
Double hinge joints connect the plates of metal forming the upper bases 
to vertical rods, the lower ends of which work in studs fixed in the 
bottom of the meter, and the upper ends are supported by and work in 
stuffing-boxes attached to the valve plate. 

Tl. J. J. 
1869. 

This relates to the mode or method by which the water level is main- 
tained at the proper height, thereby ensuring correct registration. For 
this purpose a tube is provided, having a partition fixed diagonally in 
the interior and two apertures made therein, one on either side of the 
partitions. The tube is held vertically at its ends by two stuffing-boxes 
fixed on the upper and lower parts of the chamber in which the tube is 


-A communica. 


Suepiock, Camden Town, “* Dry gas mete Dated 9th March 


SHepiock, Camden Town, “ Wet gas meters.”—Dated 9th March» 


placed. The upper end of the tube communicates with the square front 
of the meter, and the lower end with the overflow or waste water 
chamber. The lower part of the chamber containing the tube communi- 


cates with the drum case below the water line, and the upper part of the 
tube chamber with the gas passage from the inlet pipe. The float carry- 
ing the inlet valve is adjusted to the proper height by means of a nut 
fixed in the lower part and a screw, on the upper part of which is fixed 
the valve. 

715. J. Hupson, Stockport, “‘ Cask tilts.”—Dated 9th March, 1869. 

The casks or barrels are placed on the ordinary stillages, and ahove 
each cask or barrel a double lever or steelyard is suspended by a link to 
a bar or rail at the upper part of the cellar or other elevated position. 
On the arm there is a weight, which can be adjusted and beld at any 
required position; and the other arm is formed as a quadrant, to which 
is linked one end of a chain, the other end of which is passed through 
one eye of ahook having two eyes, and then turned up and hooked to one 
of the ends of the cask or barrel. Through the other eye of this hook ir 
passed another chain, having at one end a hook, which is hooked to the 
other end of the cask or barrel, and the end of this chain passed through 
the eve is turned back and hooked to the same chain to the length re- 
quired. 

718. W. R. Lake, Southampton-buildings, “ Turbines.” 
Dated 9th March, 1869. 

This consists, First, in constructing a water-wheel with two series of 
buckets, both receiving the water horizontally, one series discharging 
the water vertically, and the other discharging the water towards the 
centre of the wheel. Secondly, in enclosing the wheel in a metallic case 
consisting of a crown plate with a horizontal flange and a cylinder, 
having at its upper end a horizcntal flange, a series of oscillating gates of 
a cyma reversa form, placed between the parallel flanges and a series of 
shouldered bolts counecting the flanges. The wheel shaft has its support 
on a bridge tree bolted to the cylinder, and is maintained in a vertical 
position by a sleeve or by brackets attached to tho crown plate. 

720. H. W. Gotpina, Moorgate-street, “ Soap.” —Dated 9th March, 1869. 

This consists in the use of a machine or apparatus of the following con- 
struction :—The pan, which is somewhat of the ordinary shape, with a 
hemispherical or dished bottom, is surrounded by a jacket, into which 
steam is admitted, as commonly practised, and at the centre of the pan an 
upright revolving shaft is adjusted, through which three or more 
horizontal rods or bars pass one above the other. These reds or bars are 
connected to, and revolve by, their ends in two upright flat bars of metal, 
made of the same shape as the sides and bottom of the pan, against 
which they fit nearly close and move freely. The bottoms of these bars 
are firmly connected together by another bar fitting the extreme bottom 
part of the pan, and this bar is fixed to the upright shaft and moves 
therewith.—Not proceeded with. 

722. G. H. T. Frxzen, Bristol, “‘ Cooling charcoal.” —Dated 9th March, 1869. 

The inventor cools and sifts animal charcoal after it has been re-burnt, 
and at the same time raises it to the desired elevation by feeding it 
into a pipe or shaft, up through which a current of air is caused to pass. 
The current of air is sufficiently rapid to carry the charcoal along with it 
and the charcoal is by this means raised to the desired height; at the 
same time that it is cooled the upper end of the pipe or shaft opens into 
a chamber, and the ch 1 as it issues from the shaft or pipe falls upon 
the floor of the chamber whilst the dust passes off with the air into a 
second chamber, where it is collected. 


A communication, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FrinisHep Iron Trape: Steady but unsatisfactory demand : Un- 
satisfactory because of strong competition in prices: Masters’ sur- 
prise at quotations by competitors: Views here on finished iron- 
works in Middlesborough : Preliminary meeting yesterday : 
Prices and wages unchanged : Reasons given—Pig Trade: The 
sales—THE Coa TRADE: Good demand for iron-making uses : 
Advance of collicrs’ wages tmprobable—GENERAL TRADES OF 
BIRMINGHAM AND SoutTH STAFFORDSHIRE : The foreign markets : 
Australia, India, Southern States of America, Canada: London 
trade quiet: Rural districts better: Prices and class of goods tn 
request: Implements and machinery, tin-plate-making, hollow- 
wares, lock-making, casting trades, cables, nails. 

A sTEADY but an unsatisfactory trade continues to be done in 

the iron trade of this part of the kingdom. Most of the works 

seem now to be on average time, yet no one is pressed ; and before 

a specification can be got every maker has to run the gauntlet of 

severe competition. 

Prices are under list in almost every instance—and so widely 
under list that the average of the transactions are 10s. below the 
orthodox quotations, The rates by which some sales have been regu- 
lated which have come to our knowledge here are unprecedentedly 
low. 

How the iron can be made at the price is a problem that not 
even what the masters of this district saw last week in Middles- 
borough enables them to solve. For wondrously economical as 
were the means adopted, and marvellously affluent as were the 
resources for making pig iron, the operations in the wills and 
forges there were clearly open to very considerable improvement. 
Whilst prices are unimproved as now, it was not to be expected that 
‘ at their preliminary meeting yesterday (Thursday, the ironmasters 
would declare a higher list. Nor did they. It was determined 
that the prices which have for some time prevailed should be 
re-confirmed. 

Because a rise in quotations was impossible, it was equally beyond 
masters’ capability tocomply withthe men’srequest for more wages. 
They would have gladly given it if they could; but as they can’t, 
both must go on fervently hoping for the speedy arrival of the 
good time-when that improvement has taken place in the demand 
which will allow of that remuneration which both deserve, and 
have a right fairly to anticipate. 

Sales of pigs have been almost suspended during the week, and 
they were not resumed to any reportable extent at the business 
meeting which followed the preliminary gathering ; but transac- 
tions are likely tobe booked to a fairamount now that the prelimi- 
nary meeting is over and there is no longer any doubts about the 
list price of finished iron 

The coal trade has improved a little. At some collieries, where 
the get is required chiefly for the mills and forges, there is now a 
fair inquiry; but that the demand will be experienced in the same 
proportiun when the last season shipments have been made 
remains to be seen. 

It is not probable that coal proprietors will be able to put up 
colliers’ wages in this district. 

In the general trades of Birmingham and South Staffordshire 
Michaelmas quarter is closing quietly. There is no push for any 
market but the Brazils. As we before observed, the new and 
higher tariff will come into operation with the new year. 

The Antipodean markets are improving as the quarter closes, 
and the advices are decidedly favourable as to what may hereafter 
be the character of the demand, 

India has been, upon the whole, very quiet throughout the three 
months. Some manufacturers complain loudly of the falling-off 
in that direction. Excepting for work in connection with the 
railway operations there, hardly anything is being done. <A 
stronger contrast than the state of the demand on account of rail- 
ways as compared with that expressed by the domestic markets 
throughout India cannot be well imagined. 

On account of the Southern States of America there has been 
an increasing, though a generally quiet, trade done. Those mer- 
chants and manufacturers are best off who have just been through 
the country. * In these instances there is really an active demand 
enjoyed. Not only were orders brought home, but specifications 
have continued to follow. Prices, however, cannot be got up 
because, first, of the want of vigour in the demand, and because of 
the competition on the other side, which is on the increase in 
nearly all the departments. 

( da has been better than would have been the case if the 
American tariff had not been so high as it is, thereby encouraging 
smuggling across the lakes. For Canadian consumption there has 
not been a very great demand, owing to previous excessive pur- 
chases, Stocks are, however, getting down, and by and by there 
will be a healthy trade done with the colonists there. 

There is reason to fear that the London trade is suffering by 
reason of the increased production of metropolitan firms. Any- 
how, it is not very easy to get orders in London of scarcely m re 
than insignificant worth. The agricultural districts are not so 
painfully quiet. The gentry and the farmers, together with the 
tradespeople, both in the south and west of England, are not in- 
disposed to buy. 

Prices on every hand are cut very fine, and there are not many 
instances of really first-< goods being in request. 

Hollow wares have not continued to manifest the vigorous pros- 
perity which a short time ago distinguished them; yet they are 
still doing a steady business. 

The best lockmakers are fairly off for orders. The very common 
locks, required chiefly for the Eastern markets, are not depressed 
though there have been quarters in which more has been done. 

We don’t now hear of much cutting between the masters and 
the co-operative stock lock makers. The latter, however, com- 
plain that their prices are still miserably low. 

Small castings are in fair demand ; the heavy department, how- 
ever, is very dull, owing not a little to the excessive railway 
charges for the conveying of such commodities from this district. 

Chains of the cable class have not been very brisk where makers 
have refused to accept prices which leave only a moderate amount 
of remuneration. 

Nails ave in request, but the demand is less conspicuous than 
might have been expected considering the protracted strike of the 
men, Happily that labour difficulty is now at an end, if a recent 
hitch that is hardly worth mention does not bring about a return 
of confusion ; but it remains to be seen whether the masters can 
continue to pay the advance upon which they have agreed, the 
competition of foreign, and especially Belgian makers being very 
severe, 
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Ar the Polytechnic Exhibition held at Clifton, near Workington, 
on the 9th ult., there was exhibited the model of an apparatus 
for communicating and signalling between passengers, guards, and 
drivers of railway trains, which appears to have attracted a good 
deal of attention. We clip the following notice from the Carlisle 
Journal of the 14th ult.:—‘* An apparatus invented by Mr. Bryce 
Craig, of Branthwaite, for communicating between the passengers, 
drivers, and guards of railway trains, received a great deal of at- 
tention, and was generally admired for its completeness and sim- 
plicity. The apparatus is fitted up in the centre of the compart- 
ment of a carriage, aud a passenger wishing to signal the guard 
and driver has only to pull a ring inside. Instantly a bell near 
the guard, and another near the driver, is rung by means of a cord 

vassed over acylinder, asemaphore is thrown out from the carriage 
rom which the signal proceeds, and, at the same time, the doors 
of the carriage are locked. The invention is most ing.nious, and 
must have cost the inventor a great amount of pains and labour 
a he succeeded in bringing it to it present state of per- 
ection.’ 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Zhe rail market in a healthy state: Iron- 
masters making every effort to comptele Russian contracts : Closing 
of the Baltic shipping season: Rail mills kept regularly running: 
Large amount of business being done with American buyers : 
Cessation of shipments in a few weeks to a considerable portion of 
the American continent: Sufficient orders to keep the mills requ- 
larly running up to the commencement of the new year: Proba- 
bitity of the rail department being well employed during the winter 
months: The home railway companies entering into transactions 
more frecly : Increased inquiries for plates : Preliminary meeting 
of makers: Probability of no change in prices—THE TIN-PLATE 
TRADE—STEAM AND HOUSE COAL TRADES. 

Tue rail market continues in a healthy state, the demand being 
as brisk now as at any period of the present year. Ironmas'ers 
in this district are making every effort to complete Russian con- 
tracts entered into this year before the close of the Baltic naviga- 
tion season, which is now near at hand, the ensuing fortnight 
being about the latest period at which clearances will be made this 
year for the Russian ports. The rail mills, as has been the case for 
some time past, are kept regularly running, principally on Russian 
and American orders, a large amount of business being done justnow 
with the last named country. Shipments of rails will also cease in 
a few weeks to a considerable portion of the American continent, 
but the leading makers have sufiicient contracts on hand to keep 
their mills regularly running up to the commencement of the new 
year ; in fact, engagements are being so freely offered by foreign 
buyers that no doubt is entertained of the rail department being 
well employed during the winter months, the home railway com- 
panies as well showing greater inclination to enter into transac- 
tions than they did at the commencement of the year. The recent 
orders given out by Government for plates has caused prices to 
become much firmer, and there are increased inquiries from several 
of the leading shipbuilding firms. 

Dulness characterises the tin-plate trade, but an improvement 
is shortly expected to set in, several large orders being expected to 
arrive from India and the American markets. 

The improved feeling which recently set in in the steam coal 
trade is being gradually strengthened, but it cannot be said the 
clearances during the past week have been large, but this is owing 
more to the unsettled state of the weather than to a want of 
orders. 

The Whitland and Taff Vale Railway Company has been formed 
for the purpose of making a cheap railway from Whitland Junc- 
tion, on the South Wales Railway, passing along the valley of 
the Taff by Llanfyrnach lead mines and the Glogne slate quarries 
to the Crymouch Arms on the Cardigan-road—a point about seven 
miles equidistant from the two important towns of Cardigan and 
Newport, to both of which it will afford the only present railway 
communication, and to the former of which it will doubtless ulti- 
mately be extended. The line will be about sixteen miles in 
length, and will be an ordinary narrow gauge single line. Most 
accurate and careful surveys have been made by the company’s 
engineer, and owing to the unusually easy nature of the route and 
to the economical, but sound and efficient system on which the 
line will be constructed, the entire cost of the work will not 
exceed £2000 per mile. The necessary Act of Parliament was 
obtained last session, and the capital of the company is fixed at 
£37,000, 

The proprietors of the Plymouth Works have decided to give 
all puddlers who work a month without losing a turn 6d. per ton 
extra, which will make a few shillings a week difference to them, 
and tend to a spread of sobriety among the workmen. 





NOTES FROM THE NORTHERN AND EASTER) 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL : Mersey Docks and Harbour Board—StaTE OF TRADE: 
Shefiield : South Yorkshire—THE RIVER POLLUTION COMMISSION : 
Visit to Halifax—Manchester Engineering Society—THE CLEVE- 
LAND IRON TRADE—NORTH-EASTERN DiIstTRIcT: Zhe Iron and 
Stecl Institute: Jarrow Industrial Exhibition ;: River Tyne Com- 
mission; Trade yossip. 





At the last meeting of the Mersey Docks and Harbour Board Mr. 
Tobin, referring to a letter which had appeared in a local journal, 
denied that the timber trade was leaving Liverpool. The average 
tonnage for the five years ending 1844 was 159,000 tons; in 1854, 
it was 276,000 tons; in 1857, it was 251,000 tons; and last year it 
was 230,000 tons. The foreign steam trade of Liverpool showed 
an increase of no less than 156,000 tons last year. The foreign 
steam trade of London in 1853 was 488,000 tons; and in 1867 it 
had increased to 1,464,000 tons, showing an increase of 200 per 
cent. The foreign steam trade of Liverpool had increased from 
197,000 tons, in 1853, to 1,296,000 tons in 1867, showing anincrease 
of 554 per cent. 

There is no change of importance to note in the state of trade 
at Sheffield. 

In the South Yorkshire district the demand for most descrip- 
tions of manufactured iron continues good. The blast furnac 








also actively employed. A rather larger tonnage of coal is being 
forwarded to London and some of the country markets. Steam 


coal and engine fuel remain without alteration. 

On Friday Major-General Denison, Dr. Frankland, and Mr. 
J. C. Morton, her Majesty’s commissioners for inquiring into the 
best means of remedying the pollution of rivers, visited Halifax. 
The town clerk referred to the peculiar position in which Halifax 
was at present placed by an injunction in Chaucery, which had 
been obtained by the Attorney-General and Messrs. Holdsworth, to 
prevent the corporation from sending sewage water into the Hebble 
brook. To meet this the corporation were constructing an inter- 
cepting sewer to take the sewage to Salterhebble. In reply to the 
Mayor, Sir W. Denison said the general report of the commission 
for Lancashire would be out in about a month, and that for York- 
shire would be issued before the meeting of Parliament. There 
was but little difference between Lancashire and Yorkshire. 
Yorkshire had less rainfall, and therefore ought to take more care 
of it; but the circumstances of the two counties were precisely 
analogous. 

The inaugural meeting of the Manchester Engineering Em- 
ployers’, Foremen’s, and Draughtsmen’s Society for the session 
1869-70 was held on Saturday; Mr. W. Mather presided. It was 
stated that the society was formed in 1856; it then numbered 
forty-five, while it had now 140 members and a balance of £1100 
in hand. The chairman, in addressing the meeting, said, as an 
employer, he had not the slightest fear of the competition of other 
nations. Englishmen must regard themselves in the future more 
as citizens of the world. They ought to rejoice that other nations 
were advancing, and instead of feeling discouraged they should 
be urged by the circumstances to go on a little faster themselves, 
He thought the members of the society might exercise a beneficial 
influence in improving the understanding between the interests of 
capital and labour. 

‘Trade on Tees-side and in the Cleveland district continues good, 
and there is a prospect of even a further improvement. There is 
no alteration to note in pig iron; the stock in the Middlesborough 
stores presents little variation. The production of rails continues 
on a great scale, and shipments to the Continent have been pro- 
ceeding actively. Engineers, founders, and shipbuilders are pretty 
well employed. 

The meeting of the Iron and Steel Institute held at Middles- 
borvugh last week was highly successful. The exhibition held on 
the occasion reflected powerftlly the resources of the great 
Cleveland district. An industrial exhibition was opened at 
Jarrow on Tuesday. The exhibition comprises models of war 
vessels, yachts, and mail steamers built by Messrs. C. M, Palmer 
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and Company. These models were shown by Messrs. Palmer at 
the recent exhibition of naval architecture at Havre. North 
Shields is expected to suffer to some extent during the ensuing 
winter from the discharge of the men employed on those 
dredgers and hoppers of the River Tyne Commission which, 
from economical considerations, are to be laid up. Businessin the 
coke and coal trade of South Durham is good, and in the large 
mining district of Pease’s West the manufacture of coke is active. 
Iron shipbuilding on the Tyne also shows a fair amount of activity. 
Messrs. ©. Mitchell and Co., of Low Walker, and Messrs. Leslie 
and Co., of Hepburn, have several large steamerson hand. Yester- 
day week Messrs. Denton, Gray, and Co., of West Hartlepool, 
launched a fine iron ship for Messrs. Adamson and Ronaldson, of 
London. She has been named the Infiexible, and will be employed 
in the China trade. 





PRICES CURRENT OF METALS AND OILS. 
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Sperm, body . 0 0.. 92:10 





1869. 1 5 

Correr—British—cakeandtile; £ s.d. £ s. d.! s.d... £8. d. 

POF TON cccccccccccoccce| 72 0 0 0 0.. 74 0 0 

Best selected . ee| 75 0 0 0 76 0 0 

Sheet ee... oo | 78 0 0 0 0.. 80 0 0 

Bottums .. cocccse| 82 0 0 0 0. 8 0 0 

Australian, per ton ....000.| 75 77 0 0 0 0..80 0 0 

Spanish Cake ...06 Zl 720 0 00. 000 

Chili Bars....cc.cccces | 67 68 0 0) 6710 0.. 68 0 0 

Do. retined ingot .....ee.| 71 0 0. 73 0 0) 70 0 0.. 71 0 0 

YetLow Merat, per lb. .. 0 0 6 80 0 7) 0 O 6 O O78 

Ixon, pig in Scotland, ton 2 12 104 cash 213 9 cash 0 

Bar, Welsh, in London.. 612 6.. 615 0) 610 0.. 615 0 

Wales .. 60 0.. 6 5 0} 515 0. 6 0 O 

Statfordshi 76 6c FF OT 8 Oe FEO 

Rail, in Wales..... seesseeee | 615 0.. 7 0 0; 5145 0. 6 0 O 

Sheets, single in Londo oo} 98 OO. @€@O001'9095 6. 080 8 

Hoops, first quality ........} 8 5 0.. 8 7 6| 8 5 0 000 

AUTOS ccccccvsecosseoece| © § 8. T1310 01 7 FT Ose FW O 

Swedish... ecve -| 9 15 0..10 5 0} 915 0.0. 10.0 0 

Leap, Pig, Foreign, perton ..| 18 7 6..1810 0/18 0 0..18 5 0 

English, W.B. ...cccceccceee| 20 5 01. 0 0 01 21 0 0.1. 21 5 O 

Other brands . -) 1817 6.19 2 6/1815 0..19 0 0 

Sheet, milled . -| 20 0 0.2. 0 0 0 ot. 22 2 

Shot, patent... -|22 00. 00 0 10 0.. 2215 0 

Red or minium -| 20 0 0.. 20 5 O 15 0 000 

White, dry ...... .| 26 0 0.. 28 0 0 0 0.. 28 0 0 

ground in oil .. -| 26 0 0.. 29 0 0/26 0 0.. 29 0 0 

Litharge, W.B. ... . -| 24 00. 000 .’t. ¢ ¢ 

QUICKSILVER, per bot. ....006-| 617 0.. 618 0| 617 0.. 0 0 0 

SPELTER, Silesian, per ton -| 20 0 0.. 20 2? 6 5 0.. 20 7 6 

English V & 8 2... ccceee 20 0 0.. 0 0 0 5 0.. 0 0 0 

Zine, ditto shee 2 06... 069 86 0 0. 0 00 

STEEL, Swedish fe td & 00. 000 

Keg .0 .-cccccese 15 0 0.. 0 0 0 15 0..15 0 O 

Tix, Banca, percwt. . 615 0.. 0 0 0 1210.. 413 0 

Straits, tine—cash .. 611 0.. 0 0 0 12 0... 0 0 0 

Vor arrival .. 6 910 610 0 12210.. 0 0 0 

English blocks 660. 00 0 15 0.. 416 0 

| ree 670. 00 0 16 0.. 417 O 

Retined, in bloc 614 0.. 0 0 17 0.. 418 0 
TinpLates, per bx of 2 

IC COKE .cccccccce oe 38 0.160 & F360 ¢ 

1X ditto..... 38. 23 9 76. 19 6 

IC charcoal . 180. i @ $8. 1 9 9 

IX ditto. ccccccecs 114 0 117 0 4 0.. 115 0 

Coa.s, best, per ton. 018 6.. 019 6 18 0.. 019 3 

0 0 0 
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0 

0 
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Whale, South & a. 6 6 86 0 0.. 0 0 
Yellow ... 0. 0 0 0 0 0.. 0 0 
Brown ... 0..35 0 0 0 0.. 34 0 
E.L. Fish 0. 0 0 0 0 0.. 0 0 

Olive, Gallipoli a. @@ 0 0 0.. 0 0 
Spanish .....- 0.. 56 VU UO 10 0 66 0 

Palm — coo 0..43 0 0 0 0. 0 0 

Linsee evcee 0 000 15 0. 0 0 

Rapeseed, English 0.. 4110 0 0 0.. 33 10 
Brown... 0.. 39 0 0 0 0 
Foreign pale. 0.. 44 0 O| 0 0 

Brown 0. 0 O O} 10 0 
Lard .e.scccees : 0.. 0 0 O| 64 0 0 
TallOW cevccccecccerccccsccee, SF 0 O01. 0 VU 0) 37 O 0 
PRICES CURRENT OF TIMBER. 
1869. 1868, 1869. 1868. 
Per load 8 4 8| 48 £ & Per load— 2£8 £86246 
Teak ....+. 11:0 1: 01210 Yel. pine, per reduced C, 
Quew ed p + 15 415, 3 5 410 Canada, lst quality 1b 0 91) 17 01810 
yellow pine .. 3 5 410, 213 4 0 tnddo. .. 13 01310 1110 1210 
St. John’s N.B.. yl O 0 0 O} VU © O O Archangel, yeliow.. LU Iv 13 0 11 O12 
Quebec, oak, white.. Sly 6 0| 510 6 0 | St. Petersbur, 1013 061 OBO 
° r oe 4 5 5 0) 4 0 415) Finland. 6 0 6lv 610 70 
elm +4551 | 4 0 £15) Memel.......0000 OO Om) 12 013 
Memel ....... -00 00);000%0 Gothenburg, ye. .. & 0 915) 8 0 910 
Dautzic, oak 456 5'40 61 whie 71° 810) 8 Ov O 
af ... 210 4 0/2 3 15 | Gefle, yellow ...... 9 01010) 9 101610 
Memel, fir . 09 #10) 315 3 O | Soderhamn........ 81010 «| 9 01010 
Riga ....006 15 217} 3 v 4 3 | Christiana, per C. , 
Swedish ..... 25 211) 2 0 210 lwit. by 3 by9> 10 01210) 11 010 
Masts, Queb. rd. pine 4.0 6 0| 410 6 0| in. yellow ....§ 
yl pine 410 6 0} 410 6 O Deck piank, nt ,| 
ripineo Ov OF 0 OO 0 per 40i. 3in. .. # =? 9 " i al 
Lathwood, Dantz im, 4 10 0) 510 6 0 Staves. per standard M. | 
Su Peter's 10 G11| 710 8 O | Quebec pipe ...... 70 0 0 6) G79 O C 
Deals, per ©., 12ft. by 3it. din, | puncheon.. 18 101 6) 2210 0 0 
Quebce, wht. spruce 12 017 10/13 018 0 Baltic, crown .. 5) 0 135 3 
dt John,whtspruce 12 015 0 13 015 0 Pipe  ..scceee 100 © 100.0)195 © 150 








THE PRICE OF CHEMICALS. 
(From J. BERGER SPENCE and Co.’s Weekly Chemical, Mineral, and Metal 
Report.) 
CHEMICALS. 

The chemical market during the past week has not displayed quite so 
much activity as in the two preceding weeks ; prices, however, remain 
very firm, and for the most part in favour of the sellers. 

Soda,—soda ash rather dull market at £7 to £7 10s. for 48 0/o. Crystals 
inquired for at £4 5s. to £4 7s. 6d. Caustic moves off at 13s. to 13s. 6d. 

Nitrate of Soda, being scarce, is again rising and difficult to obtain 
under 16s. td. to 17s. 

Potash.—Muriates very firm at £7 7s. 6d. to £7 10a. for 80 o/o. 

Saltpetre.—Very little doing, und prices remain the same, 23s. for 
Bengal, and 27s. éd. for English refined. 

Alum.—An average business at £7 to £7 5s. for export, and £6 5s. for 
home consumption. 

The demand for sulphate is still considerable, and £16 5s. 
19 0/0 to 20 o/o can be bought at £13. 
Chloride of iron, 








Ammonia. 
to £16 10s. easily obtainable. 
-Green quoted at 52s. and 5us. tor dry. 





Copperas.— 
51s. per tou. 

Pyvites.—A limited business, chiefly for Spanish, at previous quo- 
tations. 

Lime.—Sales of phosphate at 52s. for 65 0/o; bleaching powder in 
brisker demand at £8 10s. Disinfectants in good demand at £5 to £6 per 
ton for agricultural purposes. 

METALS. 


There is but a limited business doing in the metal market, and prices 
have barely maintained their previous values. An influential meeting of 
the North of England iron trade has taken place at Middlesborough during 
the past week, und the prospects of this branch of the trade were con- 
sidered very encouraging. 

Jrou.—Scotch pigs are in slight demand, and the closing quotations are 
from 53s. to 53s. 1d.; Cleveland firm, at 43s. for forge, to 48s. for No. 1; 
Welsh bars, £6 5s. tu £6 7s, 6d.; Staffordshire, £6 10s. to £7; gas tubes at 
60 0/o to 70 o/o off list ; boiler tubes, 40 0/0 to 45 o/o. 

Copper remains quiet, but an average business is being done at £73 to 
£74 for tough ingot, and £68 to £69 for Chili slab. 

Tix is rather weaker, and English is being offered under the official 
list. Straits, £130 to £131; English, £125 to £126. 

Lead is in a little better demand at £19 to £19 5s. for soft English. pig. 

Spelter in moderate request, and English makers are all well sold for- 
ward, and luok for better prices. English now selling at £20 15s. to £21; 
Silesian special brands, £20 5s. to £20 1s.; hard spelter, for export, 
£16 5s. to £16 10s. 








BELGIAN Ratis.—(From our Correspondent. )—The total exports 
of rails from Belgium in the first half of this year were 61,689 tons, 
as compared with 33,842 tons in the corresponding period of 1868, 
and 50,969 tens in the corresponding period of 1867. The exports 
of Belgian rails to Russia in the first half of this year were 
24,202 tons. In the corresponding period of 1868 th peg 


24,685 tons, and in the corresponding period of 1867, 45, 
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NOTES ON RAILWAY CONSTRUCTION. 
No. IV. 
On CALCULATING THE ANGLES OF CROSSINGS. 

In laying-in the different lines of rails at a terminal 
station, more especially if the station be cramped for room, 
as is usually the case, there is nothing more annoying than 
to find that the crossings supplied do not truly suit the 
positions assigned to them on the plan of the station. This, 
when it happens, is generally due to the angle of the cross- 
ing not having been correctly prescribed so as to suit the 
curves it was intended for; and the cause may sometimes 
be traced to the want of a correct method of calculating the 
angles. As the writer has never seen published any general 
formulz to meet the case, the following investigation and 
tables may be found useful for the more ordinary cases. 
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The angle of a crossing is usually defined by the lead of 
the crossing, @.e., the proportion which a line drawn. perpen- 
dicular to the line bisecting the angle bears to the length 
of the crossing. In the figure the proportion of BC to A D 
is the lead of the crossing. If @ be the angle of the cross- 


ing, BC= 2A D tan. °, and the lead of crossing is 2 tan. & 
. 2 
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Case I.—The simplest case is that of asingle curved road 
leaving a main road which is itself straight. The annexed 
diagram shows this case, where AE, BC, are the main line 
rails, and AC, BD, the curved road rails. At C, the point 
of intersection of AC and BC draw the tangent CF; then 
the angle BCF is the angle (@) of the crossing. The 
angle BC F isequal to the angle which the arc AC subtends 
at the centre O of the circle of curvature; therefore if (r) be 
the radius of the curved road 


BC 


Sin. 6 = sin. BOC = “ = AE 


r 


also AE? =2 EC.r; therefore, sin.6= 4/ QEC x J 


sie 


But 
EC = gauge = g suppose, and sin. @ = v2g9 


If (r) be expressed in chains, and g = 4’ 84”, we shall have 


Sin. 6=°3777 / i. 
r 


From this equation (6) is determined, and the lead of the 
6 


crossing is 2 tan. - 


As this is a case of very common occurrence, the leads 
of the crossings are here calculated from the above formule 
for all radii that are likely to be used. 








Radius of curve 


























Radius of curve} , . 

ton caine. Lead of crossing. is cheating. Lead of crossing. 
4 lin 5°24 15 1 in 10°22 
5 lin 587 16 1 in 10°56 
6 1 in 6°45 17 lin 10°89 
7 1 in 6°96 18 lin 1121 
8 1 in 7°46 19 lin 1151 
9 lin 7°92 20 lin 11°80 
10 lin 8°34 25 1 in 13°23 
Il lin 8°75 30 1 in 14°50 
12 ling 35 1 in 15°67 
13 1 in 9°54 40 1 in 16°75 
14 1 in 9°90 

Case II. When two curved roads diverge from the same 


switch point, as at a three-throw switch, the lead of the 
crossing at their intersection may be found thus:—Letr r’, 
be the radii of the intersecting curves. From C, the point 
of intersection, draw CF el to the common tangents 
at the switch points. CF will divide the angle of the cross- 
ing into two angles @ and 4’, and as before 

Sin, @= FC and sin. o = FE 


Let oo’ be the off-sets due to the curves whose radii are 
rr’ respectively; then 
FC? FC? 


os 3, mde == 
But 


0 + o'=guage=g,and, therefore, FC= 1/2 g oF ad 
and by substitution we get 


, - £ # 4 ae 
Sin, = ——— ; sin, ¥ = ven ea 

8s vig, / r(r+r’) - v%/ r(r +r’) 
If g = 4’ 8}" and the radii are expressed in chains, we get 
as before 


3 es en 
6—- ——— 3 =“ —_—_ 
Sin. a7 / 7e4+r)™ ¢ a7 | r(r+r’) 
From these equations 6 and 6” are readily calculated, and 
the lead of the crossing is 
646 


2 Bech 
tan. 2 


If there be also a main road, as at a three-throw switch, 
the angles of the crossings at the intersection of the curves 
withthe main line (supposed straight) are found as in Case I. 

For the case of common occurrence, where the radii of the 
curved roads are equal, as they generally are ata three- 
throw switch, the lead of the crossing at their intersection is 
here calculated for the radii common in such situations. 

In this case r’ =r, and therefore 


Sin. ¢=-3777 - and lead = 2 tan. 6, 
rT 


, and, therefore,o + ga FC ( r+r) 
2 rr 


= 
r+? 








Radius of curve . Radius of curve 
in dhtiine, Lead of crossing. ie dhaien. Lead of crossing. 

4 lin 3°71 10 lin 5°90 
5 lin 4°16 ll lin 6°19 
6 lin 4°55 12 lin 6°47 
7 lin 4°92 13 lin 6°74 
8 1 in 5°26 14 lin 700 
9 l in 5°59 15 1 in 7°24 

16 lin 747 














Case III.—When a sharp curve and a flat curve together 
spring from the same tangent and curve in the same 
direction, it may be found by an investigation similar to 
that above that the angle of the crossing (see diagram) is 
6—4’, and consequently the lead of the crossing is 


2 tan. * 7 Y; and # being determined from the equations 


Sin. 6 = a7 / _"__; sin. (= 3777 J = 
r(r—r)’ r (r’—r) 
The above three cases will include a great number of the 
crossings of ordinary occurrence, and the same method may 
be extended to other cases without difficulty; a general ex- 
pression, however, which should embrace all possible cases, 
would be too complicated to serve any practical purpose. 
15, Park-street, Westminster. W. Ary. 
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THE BRITISH ASSOCIATION COMMITTEE ON 
BOILER EXPLOSIONS. 


TuHE following isa report of the committee appointed to consider 
and report ‘‘ How far Coroners’ Inquisitions are satisfactory tribu- 
nals for investigation of Boiler Explosions, and how these tribunals 
may be improved ;” the committee consisting of Mr. William 
Fairbairn, C.E., F.R.S., LL.D., &c. ; Mr. Joseph Whitworth, C.E., 
F.R.S. ; Mr. Frederick J. Bramwell, C.E., and Mr. Lavington E. 
Fletcher, C.E., Messrs. William Richardson, Samuel Rigby, Thos. 
Webster, Q.C., John Penn, Esq. C.E., F.R.S., John Hick, M.P., 
Hugh Mason. 

(1.) Boiler explosions continue to occur with their accustomed 
frequency and fatality. Since the meeting of the British Associa- 
tion held last year in Norwich not less than forty-six explosions have 
occurred, by which seventy-eight persons have been killed, in addition 
to 114 others wrt Fe injured ; and as these catastrophes take 
place with considerable regularity, there is every reason to apprehend 
that a similar number of explosions, causing the loss of a similar 
number of lives, and a similar amount of bodily injury, will tran- 
spire before the next meeting of the British Association, unless some 
very immediate measures are adopted for arresting these sad 


rs, 

The fearful explosion which occurred on the 9th of June last, at 
Bingley, by which as many as fifteen persons were killed and thirty- 
three others injured—some of them very seriously, will be fresh in 
the remembrance of —_. one ; more especially from the fact that 
amongst those killed and injured were a number of women having 
no connection whatever with the works at which the explosion 
occurred, as well as a number of little children. These children were 
exercising in an adjoining playground, when just as they were 
passing close to the wall of a two-storied building on the premises 
at which the explosion occ the boiler burst, demolishi 
building, burying the children in the ruins and crushing eight of 
them to death, in addition to seriously 4 ing seventeen others. 

Sad as it is when those connected wi boilers and who gain 
their livelihood from working them are injured, it is even more so 
when outsiders who have no interest in their use or control over 
their management are victimised by their explosion, more espe- 
cially when those victims are women and children. Such, however, 
is by no means an unfrequent occurrence, In one case, a child 
asleep in its bed, unconscious of all danger, was killed on the spot 
y a f ent of an exploded boiler sent through the roof like a 

underbolt. In a second case, a young woman working at her 
needle in an upstairs room in her own dwelling was struck by a 
boiler which was hurled from its seat, and dashed against the 
window at which she sat. The injury she received was serious— 
her | ake os ae euinnte treme akon 
a case, just as an infant was ing i essay a’ i 
across the kitchen floor in a collier’s cottage, a ent of an ex- 
ploded boiler came crashing ee AE roof, and striking down 





the child, killed it on the a fourth case, a woman was 
standing at her own cottage with an infant in her arms, when 





one of the bricks sent flying by the bursting of a boiler struck her 
little one on the head, and killed it in its mother’sarms. In a fifth 
case, a group of boys were sporting in a meadow, when the boiler 
of a locomotive engine, just drawn up at an adjoining railway 
station, burst, and scattering one of its fragments among the 
group, killed one of the boys on the spot and injured another. 
In a sixth case, a house in which an infirm old woman lived, con- 
fined to her bed in an upstairs room, was demolished by a boiler 
explosion, so that the poor woman, with the bed on which she 
lay, were rudely brought to the ground. In a seventh case, a man 
passing through a public thoroughfare on horseback was struck by 
the débris showered around by a boiler that happened to explode 
at the moment; so that even those casually passing by the premises 
at which steam power is employed are not safe from the attacks 
of bad boilers. It is no uncommon thing for dwelling-houses in 
the vicinity of boilers to be invaded, on the occurrence of an ex- 
plosion, with huge f ents, and to have their windows and roofs 
riddled as if they been bombarded, while in some cases they 
are altogether demolished. Many other cases similar to the above 
might be added, but the facts already given are, it is thought, suffi- 
cient to show that those who use steam boilers are not the only 
parties who suffer from their explosion. Thus, the subject 
acquires a wider interest, and becomes not only important to 
steam users, but also to the public at large. 

It is therefore desirable that public attention should be 
thoroughly aroused on the subject of steam boiler explosions, 
while it is clearly well worthy of the consideration of the members 
of the British Association. 

(2). The committee pass on in the second place to state that the 
attention of its members has for years been directed to the cause 
of these sad catastrophes, and that they have invariably found 
that steam boiler explosions, though so complicated and disastrous 
in their results, have sprung from causes of the simplest character. 

In some cases explosions arise from the boiler having been 
originally malconstructed, the furnace tubes, for instance, not 
having been strengthened, as experience has shown to be!nece > 
by encircling rings or flanged seams, or other approved and suitable 
means; and in consequence of the neglect of these simple precau- 
tions, which may readily be adopted by any one, a considerable 
number of furnace tubes have cel and ruptured, when the 
rush of steam and hot water resulting therefrom has been attended 
with the most disastrous consequences, and many lives have been 
lost. Explosions of this character are particularly prevalent in 
Cornwall, where it seems especially difficult to persuade steam users 
that a furnace tube can calieanle from any other cause than that 
of overheating through shortness of water. This simple, but obsti- 
nate prejudice, makes Cornwall one of the most prolific counties 
for steam boiler explosions, and the Cornish boiler, which, when 
well constructed and strengthened in the furnace tube as just 
described, is one of the safest and most reliable of any, has been 
raised to the undesirable notoriety of being the most explosive, 
simply through the obstinate prejudice just referred to, so that the 
very county that gave this boiler birth and name is doing more 
than any other to damage its reputation. 

Other explosions arise simply from defective staying, as in the 
case of the boiler that engintel at Aberaman on the 3lst of May 
last, killing four persons and injuring four others. In this case 
the front end cf the boiler was blown out, consequent on the re- 
moval of the furnace tube in order to metamorphose the boiler, 
most unwisely, from one fired internally to one fired externally. 
When the furnace tube, which formed a most valuable longitudinal 
stay, had been removed, no adequate provision was made for its 
loss, and the consequence was that the end blew out from sheer 
weakness. This explosion is by no means singular, and many 
similar cases have been met with in which the flat ends of boilers 
have been blown out through unwisely removing the furnace tubes 
in Cornish boilers in order to exchange internal firing for external. 
One other explosion, resulting from imperfect staying, may be re- 
ferred to, which occurred on the 28th of July, 1866, at Tunstall, 
and resulted in the death of two persons and in injury to seven 
others. This boiler was of considerable size, being as much as 
36ft. long by 9ft. diameter, while it was worked at a pressure of 
from 35 1b. to 40 1b. on the square inch. This boiler, which con- 
tained an internal horseshoe-shaped flue, was constructed with a 
hemispherical end at the back, and a flat one at the front. The 
flat end was insufficiently stayed, in consequence of which it was 
blown out with the horseshoe-shaped tube attached to it, and 
thrown to a distance of about fifty yards in one direction, while the 
shell of the boiler recoiled to about the same distance in another. 
Alongside this boiler was another, in process of completion, with 
two boiler makers and a boy at work inside it. On the occurrence 
of the explosion, not only was the boiler first referred to torn from 
its seat as just explained, but the sister one alongside was thrown 
on to a public road which happened to be on an incline, and sent 
rolling down the hill, with the men, the boy, and their tools inside 
it, so that their predicament was somewhat similar to that of poor 
Regulus when sent rolling down the hill in his spiked cask. 

Other explosions occur from defective material and workman- 
ship, in illustration of which the explosion may be referred to 
which occurred at Norwich on the 25th of September, 1866, by 
which the works were laid in ruins, seven persons killed, and two 
others injured. 

Other explosions again arise from defective equipments, the 
manholes not being guarded by substantial meutigiens, or the 
boilers not being mounted with suitable safety valves, glass water 
gauges, or other necessary fittings. : 

Many explosions occur from the dilapitated state of the boilers, 
the boilers being worked on till the plates are so reduced as to be 
no thicker than a sheet of brown paper. One such case occurred 
on the 24th of April, 1865, at Wigan, and resulted in the death of 
one person and in injury to four others. Another took place at 
ed on the 27th of March, 1866, by which two persons were 
killed and six others injured. A third happened at Collyhurst, 
Manchester, on the 23rd of December, 1867, by which six persons 
were killed and four others injured. Cases of this class are so 
numerous that they defy enumeration, and the working on of old 
worn-out boilers that should long since have been discarded alto- 
gether is a prolific source of explosion. 

Some explosions arise from neglect of the attendants, through 
ignorantly tampering with the safety valves, or neglecting the 
proper supply of water. The number of explosions from this 
cause, however, is not by any means so great in Ya peg ap to those 
that arise from malconstructed or worn-out boilers as is generally 
supposed, and many more explosions arise from bad boilers than 
from bad attendants, though it is often much to the convenience 
of the steam user to have the blame of an explosion thrown upon 
the attendant rather than on the boiler. : 

Such are some of the leading causes of steam boiler explosions, 
all of which, it will be seen, are extremely simple, and the com- 
mittee consider that, as a rule, boilers burst simply because they 
are bad, bad either from original malconstruction, or from the 
dilapidated condition into which they have been allowed to fall, 
while they wish to record their opinion that these lamentable 
catastrophes, by which so many persons are annually killed, are 
not seer wer ut that they might be prevented by the exercise 
of common knowledge and common care. 

(3). The next point the committee have to consider is, how far 
the present inquiries conducted by coroners as to the cause of 
boiler explosions are satisfactory. = 

On poor om to the verdicts returned by coroners’ juries on 
deaths occasioned by boiler explosions, it appears that the usual 
verdict is one of “‘ Accidental death ;” in fact, this seems to be re- 
turned on nearly every occasion, whatever the cause of the explo- 
sion may be, and even when it has resulted from the use of an old 
worn-out boiler reduced to the thickness of a sixpence. Added 
to this, the evidence given at these inquiries is anything but of a 
reliable and instructive character. e most visionary theories 
are advanced, and the attempt is frequently made to show that 
explosions are unaccountable and inevitable. Thus no suitable 
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information is given to the public as to the cause of these sad 
disasters, and the consequence is that boiler makers can palm off 
on the public bad boilers, and steam users employ them with the | 
certainty that if they explode with fatal consequences they will, | 
by the help of a coroner and his jury, be publicly absolved from 
all responsibility, and the event proclaimed to be accidental. 
After the conclusion the committee have arrived at that explo- 
sions are not accidental, but may be prevented by the exercise of 
common knowledge and common care, they cannot but consider 
that such evidence and such verdicts are eminently unsatisfactory, 
and that they call for immediate attention. 

(4). In the fourth place, the committee have to consider how 
far the present unsatisfactory character of coroners’ investigations 
can be corrected. 

It has been proposed by the Manchester Steam Users’ Associa- 
tion that every coroner when holding an inquiry on a steam 
boiler explosion should be both empowered and instructed to avail 
himself of the assistance of two competent engineers having no 
connection with the works at which the explosion occurred, and 
that these engineers should visit the scene of the catastrophe, in- 
vestigate the cause of the explosion, and attend the inquest, in 
order: to assist the coroner in his examination of witnesses, as well 
asto give evidence themselves before the jury, and report on the 
cause of the explosion; their reports, which might either be joint 
or several, as found most convenient in each case, being accom- 
panied with explanatory scaled drawings, showing the original con- 
struction of the boiler. and as far as possible the lines of rent, as well 
as the direction in which the parts were thrown, and the distances 
at which they fell, while in order to secure to the public the full 
advantage of the investigation, the engineers’ reports, with the ac- 
com pnying drawings, along with the verdict of the jury, to be printed 
and deposited in the Patent-office, and lie there for inspection and 
purchase, as in the case of specifications of inventions; and further, 





that copies of these reports should be forwarded to the members 
of both Houses of Parliament, as in the case of reports on railway 
catastrophes, and also to the various free libraries and scientific 
societies throughout the country. 

The committee consider that the adoption of this proposition 
would very much raise the character of the present inquiries con- 
ducted by coroners, and that the measure is well calculated to 
secure the truth being fully arrived at, and plainly spoken, to 
which they attach the greatest importance. 

The fact of two engineers being appointed to investigate and 
report, those engineers being altogether independent of the works 
at which the explosion occurred, would it is thought, secure an 
unbiassed opinion, while from the publicity given to the verdict 
the coroner and jury would be stimulated to make a sesrching 
investigation. It is possible that in some cases, more es ‘ecially 
in the early adoption of this plan, some coroners might not select 
the most competent engineers to assist them in their inquiry ; but 
this it is thought is an error that would soon be corrected from 
the publicity it is proposed to give to the whole proceedings, which 
would make the coroners careful te make a wise selection for the 
sake of their own reputation, while as they would not be limited 
in their choice to a special locality, but might take the range of 
the whole country, there would be no difficulty in their finding 
thoroughly competent men. Were two competent engineers 
selected, the committee consider there would never, or at a 
events but very seldom, be any practical difference in their views 
as to the cause of an explosion ; but presuming that in a few in- 
stances such might be the case, the committee would not recom- 
mend that, as a rule, a third party should be called in to decide 
the point, since such a question should not be decided simply by a 
majority of opinions. The better plan would be to record the 
facts and the conclusions arrived at, and to leave to public discus- 
sion and time to show how far the opinions advanced were correct 
or not. 

One of the results of searching investigations and plain-speaking 
verdicts would be—that when a steam user has killed some half | 
dozen people by the use of a crazy old boiler the widows and | 
children of the deceased would be able to claim from him compen- 
sation for the loss of their breadwinners. This, it is thought, 
would operate asa most wholesome check both upon boiler makers 
and boiler users, as the one party would be exposed if he sold a 
bad boiler, and the other if he bought it. Some timid steam users 
object to this measure lest they should ever be brought in for 
heavy damages, but such fears may be altogether dismissed by all 
those who are working honest boilers. Good boilers, as already 
stated in this report, do not burst. Explosions are not mysterious, 
inexplicable, or unavoidable. They do not happen by caprice, or 
light like some deadly nightshade alike on the careful and the 
careless. They may all be prevented by the exercise of common 
knowledge and common care, so +hat timid steam users may 
dismiss their apprehensions as long as they are doing their duty 
by their boilers and boiler attendants. These improved investiga- 
tions would at the same time have a most wholesome effect upon 
the operations of boiler inspection associations and boiler in- 
surance companies, as in the event of the explosion of an enrolled 
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ne 
boiler the case would be fully investigated by impartial parties, 
and the facts brought to light. Such a course would clearly pro- 
mote sound inspection. 

Thus the committee consider that the adoption of this measure 
would have so wholesome an influence upon boiler makers and 
boiler users, as well as upon boiler attendants and boiler in- 
spectors, and indeed upon all those connected with the use of 
steam, that it would, without any further governmental inter- 
ference. do much to prevent the recurrence of steam boiler explo- 
sions, and they warmly concur with the proposition. 

With regard to the manner in which the expense of these inves- 
tigations should be defrayed, the committee recommend that this 
should be met from the same source that coroners’ inquiries are 
met at present, viz., either from the county or the city rates, as 
the case may be. This course is deemed better than that of throw- 
ing the cost of the inquiry upon the owner of the exploded boiler, 
by way of penalty, as in many cases he would be so impoverished 
by the catastrophe as to be unable to meet the charges, while, in 
addition, it is thought that scientific witnesses, called upon to 
discharge so important a public duty as that now proposed, should 
not be dependent on so uncertain and invidious a source for re- 
muneration. 

It has been proposed that the Crown should levy a heavy deodand 
on the owners of all boilers that explode, unless it could be shown 
that the explosion arose from causes entirely beyond their own 
control, the onus of the proof being thrown on the boiler owners, 
and not on the Crown. Such a measure has, at first sight, much 
to recommend it. It would doubtless act as a powerful stimulant 
to care, but inasmuch as the relatives of those killed by boiler ex- 
plosions are deprived thereby of their means of support, it is 
thought that all payment should go to them in the way of com- 
pensation rather than to the Crown. In many cases the owner 
of a boiler is so impoverished by its explosion that, had he to pay 
a deodand, he would have nothing left whereby to compensate 
those rendered widows and orphans by the catastrophe, so that 
the Crown would be robbing them of their legitimate compensation. 
It fs thought, therefore, it would be better not to impose any 
deodand, fine, or penalty, but to leave the steam user, in the event 
of explosion, simply to the exposure of full investigation and plain 
speaking, combined with the liability to an action for damages, 
for which the law at present provides, but which the improved 
verdicts would give increased facilities for setting in motion. 

The committee would wish to add a few remarks upon the mis- 
apprehension that arises from the use of the word ‘accidental ” 
in the verdicts returned by coroners’ juries, and the advantage 
they think would be derived from the substitution of the expres- 
sion “‘ not due to malice aforethought?’ ‘The committee appre- 
hend that the fundamental object of a coroner’s inquiry in case of 
a sudden or violent death is to detern ine whetlrer that death was 
occasioned by personal malice or not. Thus, it may be legally 
correct for the jury to return a verdict of ‘* Accidental death ” 
from a steam boiler explosion, though the boiler may have been so 
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worn out that in an engineering and common sense view the ex- 
plosion was no accident at all, Thus the jury use the word in one 
sense, but the public accept it in another, and the term is taken 
to be an exoneration of the owner of the boiler. It is thought 
that the obligations of the jury would be fulfilled, at the same 
time that the prevention of steam boiler explosions would be pro- 
moted, if juries, instead of returning a verdict of ‘* Accidental 
death,” would state that they consider there had been no ‘‘ malice 
aforethought,” and the following verdict is given by way of illus- 
tration :— 

“The jury find that X., X., X., &c., were killed by a steam 
boiler explosion that occurred at X.-street, in X. town, on X. day 
of the week, month, and year, on the premises occupi d by X., 
and while they consider that these deaths were not occasioned by 
any ‘malice aforethought,’ either on the part of the owner of the 
boiler or others connected with it, they wish to record the fact 
that the boiler was a bad one, its plates being considerably re- 
duced by corrosion, and that it was to this cause that the explo- 
sion was due.” 

The committee do not overlook the fact that juries have a third 
course open to them, which lies between the announcement of 
** Accidental death” or ‘* Wilful murder,” and that they have the 
power of committing owners of boilers for ‘‘ Manslaughter,” a 
power which in many cases they are bound in the discharge of 
their duty to exercise, and, in the opinion of the committee, much 
more frequently than they do. The task, however, of committing 
a boiler owner for manslaughter is frequently an invidious one for 
a coroner’s jury, and in practice verdicts of manslaughter are 
very seldom brought in by them. Were the suggestion just made 
carried out, coroners’ juries would be extricated from an un- 
pleasant position, and the truth with regard to explosions would 
be more fully and freely spoken. 

The following is a recapitulation of the conclusions to which 
the committee have arrived :—First, that a lamentable loss of 
life is annually caused by steam boiler explosions, which urgently 
calls for public attention. Secondly, that these explosions, as a 
rule, are not accidental, but may be prevented by the exercise of 
*“*common knowledge and common care.” Thirdly, that the 
present investigations conducted by coroners with regard to steam 
boiler explosions are eminently unsatisfactory, and call for im- 
mediate improvement. Fourthly, that coroners should, when 
conducting inquiries on boiler explosions, be instructed and 
empowered to avail themselves of competent engineering ad- 
vice, so that the cause of every boiler explosion may be fully 
investigated, while the information acquired should be widely 
circulated. Fifthly, the committee entertain a sanguine hope 





that this course alone would do much towards the prevention of | 
the present recurrence of steam boiler explosions, without any | 


further governmental action. 

Before concluding this report, the committee feel it incumbent 
upon them to allude to the general movement that has taken 
place within the last year with regard to the adoption of some 
system of compulsory inspection. 

During the past session a bill was introduced to Parliament, 
and carried through an early stage, for placing all steam boilers 
under governmental inspec'ion, by the agency of the Board of 
Trade, By others it has been proposed that every steam user 
should be compelled to have his boiler examined and certified by 
some private association or company instituted for that object, 
and authorised by the Government. Others propose that in- 
surance should be an essential accompaniment to this arrangement, 
and that, to secure the integrity of the service, the boiler inspectors 
should themselves be inspected by the government. 

With regard to these propositions the committee would wish 
to express a strong and, as they think, a wholesome dread of any 
Government interference with the management of private concerns, 
and they cannot but consider that the plan proposed of handing 
over all the boilers in the country to the supervision of the Board 
of Trade would prove harassing to the steam user and a barrier 
to progress. Such asystem, it is thought, must soon prove a 
system of limitation. Inspectors armed with governmental 
powers must be guided by a code of rules laid down by some higher 
and central authority. They must be instructed what diameter 
of boiler and what thickness of plate to allow for certain pressures 
of steam. Also what area and description of safety valves, and 
what number and description of fittings generally. Thus the 
responsibility of construction would be removed from the boiler 
makers to the Government, and the Board of Trade would become 
the national boiler constructors. However wisely and liberally 
such a system might be worked, and however carefully its code of 
rules might be devised, it is feared it would shortly prove an irk- 
some limitation, and serious embarrassment result. Whether 
any milder measures could be introduced to extend operations of 
private as-ociations is a question on which the committee are not 
in a position to pronounce an opinion at present ; but the subject 
appears to them to be one of considerable importance, and the 
more public attention is called to it, and the more it is ventilated 
and discussed the better. 

The committee would venture, however, to submit to considera- 
tion whether it would not be worth while to try the effect of more 
searching coroners’ investigations and plain speaking verdicts 
before any other steps are taken. Were the course recommended 
herein with regard to coroners adopted, such a mass of well 
authenticated information would soon be accumulated that it 
would be shortly apparent whether this measure were of itself 
suflicient to arrest the course of boiler explosions, or whether the 
recklessness of steam users was so great that more stringent 
measures were absolutely necessary ; while, supposing that the 
latter unfortunately proved to be the case, the amount of authen- 
tic information obtained would form a sure basis for legislative 
enactment. The committee therefore venture to urge that the 
plan proposed in this report be fairly tried before any further 
steps be taken, and they recommend this subject to the best con- 
sideration of this meeting of the British Association. 

It should not be omitted to mention that since this subject was 
brought under the consideration of the Mechanical Section of the 
British Association last year, the Manchester Steam Users’ Asso- 
ciation memorialised the Home Secretary with regard to the im- 
provement of coroners’ inquiries, in the manner referred to in this 
report, The deputation was favourably received, and the Home 
Secretary stated in his place in the House of Commons only a few 
days since that he should endeavour, during the recess, to prepare 
a measure for the prevention of steam boiler explosions. Thus 
considerable attention has been drawn to this subject during the 
past year, and considerable progress has been made in educating 
public opinion with regard to it. The committee think this 
affords ground for congratulation, and that with the interest now 
aroused in connection with this subject, the attainment of the 
prevention of steam boiler explosions is not far distant. 

Signed on behalf of the committee, 
Witiram Farrparrn, Chairman. 


‘ This report was illustrated by means of photographs of exploded 
oilers. 


ENGINEERING ON THE CONTINENT. 
(From our Correspondent. ) 


THE extraction of sulphur in Sicily has been made, from time 
immemorial, by the most imperfect process. The ore, which is a 
mixture of Richer with sulphate and carbonate of lime, is extracted 
from the mine in baskets, which are carried on the backs of men. 
There are only some English companies which have introduced a 
more perfect mining process. The ore is then arranged in regular 
heaps surrounded with dry stone walls, these heaps are then fired, 
the most part of the sulphur is burnt, and a small quantity only 
being melted flows on the ground, which has a suitable slope, and 
is received in a water tank. With this process, named in the 





country calcarone, there is a fearful waste of sulphur ; from an ore 
containing 40 per cent, of sulphur, it is not possible to obtain more 











than 10 or 15 per cent. The waste is much greater with the ‘pee 4 
ores named in the country stéres ; they contain in an average 70 or 7: 
per cent. of sulphur, but they are entirely burnt in the calcarone, 
and they have been ere now quite useless ; it should be possible, 
however, in spite of the difficulties of conveyance, to obtain these 
dusts on board ship in the harbours of the coast at the price of 
£1 6s. per ton, and they would be very suitable for the manu- 
facture of sulphuric acid. But recently an important improvement 
in the crude process of the calcarone has been introduced at 
Bagnoli, near Napoli, and it is very convenient, especially for 
these dusty ores. The ore is carefully washed with bisulphide of 
carbon, which dissolves easily 25 per cent. of its weight of sulphur; 
the solution is then distilled, the sulphur remains in the boiler, 
and the bisulphide of carbon is collected for a further operation. 
Great care is neces:ary in the practice of this process in order to 
prevent the leakage of the bisulphide, especially through the 
cocks of the distilling apparatus. The vapour of the liquid is 
inflammable, and could produce the most terrible accidents. It is 
necessary for the use of this distilling process to have the coal at 
a moderate price ; it is now worth £2 8s. per ton in the mining 
districts of Sicily, but this price will be easily reduced when the 
bad roads of that country have received some improvements. 

An important lighthouse has been recently built on a line of 
rocks which divides in two separate channels the mouth of the 
Loire. This line of rocks, named the Banche, is four and a-half 
miles long and one mile wide, the depth of water is only 3ft. to 
15ft. at low tide, and a great many ships have been destroyed 
in that place. There were many difficulties in building there a 
lighthouse ; the rocks are distant nine miles from Pouliguen, the 
nearest harbour, and it was impossible to return to this harbour 
at each tide. It was necessary to keep the boats moored near the 
rocks in a most dangerous situation. The waves break so violent] 
over these rocks that, except in very fine weather, the approac: 
of the bank is only possible in a narrow place to the north. It 
was at first intended to build the tower in that place, but the 
ground was not there of a sufficient hardness to support the 
foundations. The solid ground was to be found only at 100 yards 
distant toward the centre of the bank; it was necessary to build 
with stone and cement a temporary dyke of this length, supplied 
with a tramway for the conveyance of the materials from the boats 
to the tower. Even at that place the surface of the rock was 80 
much broken and so bad that it was necessary to level it 
at 6ft. or 7ft. below low-water mark. The hole was 
then surrounded with a cement dyke, the water was pumped 
out, and the hole was filled with Portland cement concrete. 
After many difficulties the masonry work was raised above 
high-water mark, and the tower then built speedily. All the work 
was complete in four years. The height of the tower is 87ft. ; it 
is entirely built of granite masonry ; the floors are of wrought iron 
and bricks, and there is a cast iron staircase. The volume of 
masonry is 4500 cubic feet, and the pressure on the foundations is 
23 1b. per square inch. The total expense has been £14,972. A 
metallic structure would have been, most probably, cheaper, and 
taken a shorter time for the construction. There were such diffi- 
ties to be met with that it was not possible tofind a contractor for 
this work, which has required a great deal of boldness and patience 
in its performance. 

A Swiss company has for some years obtained from the Govern- 
ment the grants of an extensive surface of land in Algeria, near 
Setif. The cultivation of this land was not at first very produc- 
tive owing to the want of hands, and especially of sufficient con- 
veyance between Setif and Philippeville, the nearest harbour. 
It was judged advisable to have a cheap and regular system of 
conveyance ; and as there was a tolerably good road, the company 
purchased from Messrs. Aveling and Porter three road locomotives 
of 14-horse power each ; and from a French firm eighteen goods 
wagons and three tank wagons for the conveyance of water to 
intermediate water stations. With this rolling stock a regular 
service of trains was opened during the last six months of 1868. 
There were at first many difficulties; the French engineer and 
workmen fell ill with fever ; the Government engineer made many 
objections to the circulation of locomotives over the bridges of the 
roads ; the carmen of the country wilfully did their utmost to 
cause accidents to the trains. But finally all these difficulties were 
overcome, and in spite of these inconveniences the average price 
of conveyance has been very much cheaper than with the use of 
horses. The resultsof this working have been indeed very carefully 
recorded, and the following is a summary of the most important 
numbers, as reported to the last meeting of the shareholders. 
The distance is fifty-two miles from Philippeville to Constantine, 
and seventy-nine miles from Constantine to Setif, up and down a 
very mountainous country. The price of the rolling stock has 
been £5018, including £76 of duties. During these six months 
forty-six trains were run, weighing, without the engine, 31 tons 
7 ewt., and loaded with 21 tons 2 cwt. of goods; the average 
number of wagons was four or five. The train mileage has been 
2700 miles, and the weight of goods carried per mile 37,500 tons. 
The speed is two miles an hour. The consumption of coal has 
been 98 tons or 801b. per mile, or 1 ewt. 48 lb. per hour. The total 
consumption of oil has been 12 ewt. 93 1b. The cost of working 
has been 7s. 9d. per mile, or 7d. per ton of goods carried per 
mile, a price very low for that country. The following shows 
the distribution per cent. of this price :—Salaries, 65°7 per 
cent.; coal, 17°1 per cent.; oil and cotton waste, 4°3 per cent.; 
water, 0°3 per cent.; rent of workshops and warehouses, 4°0 per 
cent.; repairs, 1°2 per cent.; accidents, compensations, and mis- 
cellanies, 7°4 per cent. 

The salaries are the most important part of the expense ; they 
have been paid, indeed, during the illness of the men and during 
the stoppage of the traffic proceeding from the difficulties with the 
Government engineers. A great reduction will be obtained for 
the future on that price ; but the engines are now quite new, and 
the price of repairs will rise quickly when the rolling stock 
becomes older. It willalso be necessary to account for the interest 
on the price of the rolling stock. However, the above prices are 
very likely to be reduced, and the extension of this system in the 
colony will be very profitable, and will save the building of ex- 
pensive and for the moment useless railways. 





Scrence INSTRUCTION FoR WomEN.—An important experiment 
is about to be tried at the South Kensington Museum, to promote 
the instruction of women in science. By permission of the Lord 
President, Professors Huxley, Guthrie, and Oliver are about to 
commence a course of lectnres on natural science, beginning in 
November. The fees will not exceed a shilling a lecture with 
voluntary examinations, and the terms will even be lower to schools 
and governesses. The Duchess of St. Alban, Mary, Marchioness 
of Salisbury, the Countesses of Tankerville, De Grey, and Granville, 
Lady Northcote, and many other ladies, have expressed their 
willingness to assist this experiment. The Hon. and Rev. F. Byng, 
of Onslow-gardens, London, 8.W., are the treasurer and secre- 
tary. 

CANALS IN PrussiIA.—A canal is projected, destined to connect 
the cities of Berlin and Dresden, so as to compete with the a 
in the conveyance of heavy goods and merchandise, which co d 
not, from their low price and bulk, afford a high rate of freight. 
There is at the present time a very roundabout water route 
between these two places, and the barges plying on it are chiefly 
laden with coals and sandstones from Saxony, as also, to a 4 
extent, with fruit from Bohemia; the journey occupies on 
average three weeks. The proposed canal would shorten the 
journey to only four days. It will leave the Elbe a little below 
Dresden, and will enter the Spree just above Berlin, being a dis- 
tance of about a hundred miles. The projectors depend for the 
success of their scheme mainly on the hope that, in their case, 
Government will allow steam to be used; the law in Prussia for- 
bidding the use of screw or paddle-wheels on all canals, on account 
of the destruction to the banks by the wash of the water, 
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RAILWAY MATTERS. 


THE company for the extension of the S 
Campinas has been duly ine orporated, and, it is hoped, 
shortly commence active operations. 

THE resolution of the Caledonian Company for acquiring the 
Glasgow and Paisley C con jointly with the Glasgow and South- 
Western Company has been agreed to. 

THE works of the Bastogne branch of the 
pert of the original concession—are now nearly completed, and the 
ine may be opened for traffic in the course of the presext 
month, 

THE adjourned half-yearly meeting of the Cambrian Company 
on Thursday, by a large majority, carried a resolution of want of 
confidence in the directors, and a committee was appointed to name 
a new board. 


San Paulo Railway to 
will 


Great Luxembourg 


THE Caledonian directors are authorised to make an additional 
contribution of a sum not exceeding £22,000, towards the under- 
taking of the Busby Railway, and the agreement with the Callander 
and Oban Company is approved. 

THE question of extending the Me tropolits an District 
the Mansion house came before the Metr ypolitan Board of 
Friday, and on the motion of Sir W. Tite, who said that 
great bankers in the C ity were in favour of the extension, 
referred to the Works and General Purposes Committee. 

A MAN named Sullivan was charged at the Lar 
with travelling in a third-class carriage on the Li 





Railway to 
Vorks on 


ali the 


it was 





th police-court 
mdon, Ch _ um 








and Dover Railwa y from Ludgate-hill to the E lephant and Ca 
without a ticket, and refusing to pay the fare, whi ch is twopence 
Mr. Elliott said he did not think a man ought to be locked up all 


night for twopence, and ordered the prisoner to pay the fare, and 


the on discharged him. 
THE Prince of Wales passed through Aberdeen on 
morning, on his way to Abergeldie. The Dundee Advertiser states 
that some of the carriages in the mail train by wl Prince 
travelled got off the rails near Drumlithie. The t ran for 
about a quarter of a mile, when the c: urriage s took the rails agaim, 
so that no delay was caused. Some of the are said to 
have been a good deal shaken. 
ONE of the results of the heav 
on Thursday morning was the flooding of 
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Western goods station, Dert y-roa Bootle, to a depth of about 
two feet. One of the sewers passing through the yard had burst, 
in consequence of the pressure of water, and there being no egress 


for it at high tide. <A lar 
the place, but all were 
of policemen and workmen. 


e quantity of goo ls were floating about 
pl LCE F by a number 
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A COMPANY has been forn 
railway from Whitland Junction on the 


ed for the purpose of making a cheap 
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passing along the valley of the Taff by the Lianfyrnach Lead 
Mines and the Glogue Slate Quarries to the Crgmmych Arms on 
the Cardigan road—a point about seven miles equidistant from 
the two important towns of Cardigan and Newport, to both of 
which it will affor dt the only } resent railway communication, and 
to the former of which it is Arse led ultimately to extend it. 

THE Railway News is informed that arrangements have been 


mde by the Great Eastern Company with Mr. Pepper, the agent 
of the company, by which the loss which the company would sus- 
tain by his bankruptcy will ultimately be fully covered. The 
provides that Mr. Pepper shall still act as the ont 
reat Eastern, and liquidate the small balance of the debt 
which will remain due after realising the bond which the 
company holds, and the payment of the composition offered. 

THE r¢ port <« f the Worcester, Bromyard , and Leominst rCompany 
refers to the difficulties which the directors have had to encounter 
and to the measure now proposed for a partial opening of the line 
to Yearsett or to Bromyard. To carry out the proposal it will be 
necessary, by a scheme to be approved by the Court of Chancery, to 
have power to raise a sufficient amount of first prefere .- e stock to 
to complete the li to Yearsett, and when required, with the 
sanction also of that court, to raise money on a secon tion of 
preference stock to complete the line to Bromyard, and to raise 
forthwith a second preference stock to satisfy the existing credi- 
tors. The shareholders urge the directors stope rsevere in their efforts 
to induce the Board of Trade to extend the time for the completion 
of the undertaking. . 

WE (Scientitic American) learn that the Erie Railroad C ompany are 
about to adopt the electric, or Drummond plan, for li s the 
Bergen tunnel, according x to the suggestions in our article on lighting y 
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tunnels, published in “these columns a few weeks ago The 
e mile long and is saic d to hi ive cost the 


Bergen tunnel is nearly or 





Erie Railroad four lion dollars. "A numb er of railroad com- 
panies run their cars over the Erie track throug thi is tunne and 










so great is the traffic tha ta train is within it nearl ll : 1e. 
The passenger « ches have now to be lig hted W ith b Ta , and 
thus the passage through is a gloomy one. An oxygen li i } 


middle of the tunnel, with the use Frink’s pater nt reflec 
will illuminate the dungeon brilli: bar ey Ae the travelling pu! 
will hail its adoption with great satisfaction. The railroad com- 
panies will probably find that the cost is not greater than the 
expense attending the oil consumed in the cars, and the liability 
to accident will be greatly reduced. 





Aw accident of somewhat curious character occurred on the 
Welsh Coast Railway on Friday night. Between Pensarn and 
Harlech stations there is a heavy cutting, and on this portion of 
the line a are kept to see that the line is clear from stones 
or from sand, the line running for a considerable dis tance almost 
parallel with the sea. The passenger train due at Harlech at 
seven p.m. reached its destination without mishap, and in about 
half an hour was followed by a goods train, which crosses the pas- 
senger train at Penrhyndendraeth. In the interval which elapse od 
between the passage of the two trains the sand drifted on the 
line toa depth of nearly two yards, and owing to the fierce storm 
which was raging at the time the depth momentarily increased, 
and the goods engine, the Casteldendraeth, after making its way 
through ‘the drift for a short dist ance, left the metals and came to 
a dead lock in the sand, falling partly on its side. Fortunately 
the driver and stoker sustained no injury, but the sudden stoppage 
was severely felt in the rear of the train, and the guard, W. Leitch, 
came in for some ugly knocks, and was badly cut about the head. 
Some of the trucks of the train were also slightly dan News 
of the disaster was at once conveyed to Port Madoc, and a strong 
detachment of men sent down to the spot, but the line remained 
blocked until the following morning. 


A FEARFUL landslip occurred in Wrawley cutting, on the line 
between Barnetby and Keadby (Trent, Ancholme, and Grimsby 
Railway, which is worked by the Mz anche ster, Sheffield, and 
Lincolnshire Company), during the night of Saturday, or early on 
Sunday morning. The inspector, on going his rounds as usual on 
Sunday morning, found the cutting filled with earth for about 100 

yards, The whole of the embankment on one side of the cutting 
nad given way, and forced the rails, &c., right on to the opposite side, 
completely stopping all communics ation. Fortunately for the 
public there were no trains running on Sunday on this branch, or 
the consequences might have been fearful to contemplate. Mr. 
Sacre, the company’s engineer from Manchester, and Mr. Har- 
greaves, the district superintendent, were telegraphed for, and the 
latter remained on the spot during the whole of Sunday night and 
Monday, with an immense staff of men. The passenger traftic was 
exchanged from one side of the block to the other, and the goods 
traffic to the north was worked by arrangement with the Great 
Northern Company, vid Gainsbrough and Doncaster. The cutting 
is composed of louse blue clay, and the line is protected by a strong 
high wall where the accident occurred. It is thought that three or 
four days must elapse before the line is cleared and traffic can be 
resumed, The embankment was about 50ft. hig 
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NOTES AND MEMORANDA. 

EVELYN, in his diary, written in 1668, mentions a design 
Elias Leighton, for a cart with iron axletrees. 

CapTatn ERIcsson states that when the atmosphere is densely 
charged with vapour the solar energy is reduced fully 100 units to 
the square foot per hour. 

ACCORDING to a statement by M. 
Pharmacie, the fermentation of ‘milk 
is caused by a species of Ascophora, 

Ir is said that a little carbolic acid dissolved in the water us¢ i 
to moisten a whetstone, or a grindstone, will gre atly increase the 
action of the stone upon the steel instri 


, by Sir 


Hesli ing in the Jour 
and production of lactic 





acid 


ment. 


CapTaIN ERICSSON says that it will require 356 years to lower 











the surface of the Mississippi basin one inch, and that the mighty 
** Father of Rivers” must toil for 42 years to lower — enti 
surface one foot. 

THE most voluminous current of lava which has flowed from 
Etna within historic times was that of 1669, Fert ira, after 
correcting Borelli’s estimate, calculated the quantity in this current 






to have been 140,000,000 cubic yards. This is not equal in bulk 
to one-fifth of the sedimentary matter which is carried down i 
| single year by the Ganges past Ghazepoor. 
M. ABEILLE reminds the Academy that as early as 1 
lished a paper on the use of electricity a to 
thetic « chloroform. 





3 of ether 
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nil yur *t cases, asserts that el 0} 
the most cer 1 and only method known of bringing ba 
persors who are dying , from the effects of chloroform 
though it has not succeeded in all cases, 

A NEW process, or rather modification of Thenard’s process, for 
purifying lamp « vil by he eans of 1 or? per cent. of sulphu acid, 
is proposed by M. Michaud. He blows air through the oil whilst 

id is c d to fall into it in ery f ms 





froth re ive from the agitation my ] 
it forms; when it ceases to appear the oil is pur 





ott as long as 


















































































and has only to be thoroughly washed by a current of steam so 
arranged as tokeep the liquid at a temperature of 100 deg. Cent. for 
about half an hour. 

PROFESSOR MorrEN, of Marseilles, stated, in his paper on light, 
that the actinic rays of solar light could be thoroughly arrested by 
a thin layer of a perfectly limpid solution of sulphate of quinine, 
not more than a few millimetres in thickness. He believes such a 
solutio m to be far more efficacious in = respect than the yellow 
glass used by photographers in their dark room, and it would be, in 
this case, a useful app hee ition to manufacture double panes of glas 
which could contain a solution of quip to rep said 
yellow glass, and to allow the photographer to wi ligh 
instead of a dark room. 

M. LoNGUININE has been devoting some time to an investigation 

| of beech-wood tar. Distilled with water it yields a light yellow 
oil, which is a kind of phenol, giving a crystalline product with 
potash. It amounts to about 5th of the tar distilled. Thi 
phenol possesses the odour of Russian leather, and is, in 
substance which gives it its characteris - odour. The r 
of the tar vale ted to fractional distillation b gins to boi 
deg. Cent., and passes over for r the ee part between 160 deg. and 
180 de this portion consists principally of tereben; ~ Oy 
red liquid distils, which is green when seen “a reflection ; the 
nature of this is not yet known. 
ist reported meeting of the Academy of Sciences of St. 
, M. H. Wild sent i a not on the urore boreales 
of the 15th and 16th of April, : t nd 1 May t, 
and on the relations whicl ! yma and 
ic perturbatior ila vel : 
netic storm was recog 1 cha he elact 
telegraphs, but the « the ! t 
aurorz being seen, and ised \lit 
tors of the Russian observat re ted sir neor 
turbances of a similar order. M. Wild rer l also th ! 
perturbations were recorded in France, England, Italy l 
over Eur yp l f L3th of May, furnished 
example of th Lis O 1 M. Rudneff « M 
Wild to show ul oscillations of t I g tic 
In s] e observation of the rn sky, 
» of aurorz was seen, ] ly owing to the cloudy st of 
But the author remarked there is now no doubt that on 
ening a very splendid aurorz was seen at Moscow and other 
observatories better placed for the purpose. M. Wild then gav 
long quotations from the reports of MM. Struve, Wag 
Gylden, and others 

JACOBSITE is a new mineral « ribed before the F1 Aca- 
demy of Sciences by Damour. It was found by him at Jacobs 
berg, in the : evden rk (Sweden), in a be d f crystalline limestone, 
and associated with needl F inica and s1 
native copper. It is crystz regular octah« 

comp! gene med by the un 
sioned by t y her. It is opaque, and of 
a deep black co but « y brilliant. When reduced to 
pow ler it is dark brown ; it cuts glass ; its density is 4°7 
is strongly magnetic. It will not melt un ler the blow-pipe, a1 
when h in a platinum crucible it does not perceptibly ” lose 
any we ight. Vhen fused with borax it dissolves entirely, and 
grey a. reenish yellow glass. A few } cles of nitr lded 
to the latter at an oxidising temperature, changes its colour to a 
violet brown. When melted with carbonate of soda it imparts to 
the latter the green colour which denotes the presence of oxide of 
manganese. It is insoluble in nitric acid ; hydrochloric acid will 
dissolve it slowly but completely, with a slight evolution of chlo- 
rine. By analysis, oxide of iron is precipit ated, and the remain- 
ing liquid contains protoxide of manganese and magnesia, two 
substances which it is not easy to separate from each other. M. 


He 


pre- 


Damour has effected this by dissolving the mixture of their oxi 
in nitric acid, by supersaturating the solution with ammonia. 
then adds oxygenised water, w here by oxide ; 
cipitated in ‘brown flakes. The magne sia is obtained by eva 
rating the remaining liquid, driving off the ammoniacal salts by 
a moderate heat, and then calcinating the residue. 

AT a recent sitting of the French Academy a report of some 
interest was presented by M. le Docteur Burg. The report had 
been previously sent in to the Academy of Medicine by M. Vernois, 
on the subject of the prophylactic treatment of cholera by means 
of copper. Having observed that the copper-workers have ade- 
cided immunity from cholera, M. Burg has taken upon himself to 

** work up” all the — in the bureau of the Préfecture of 
Police in reference to the visits of the authorities to the parents 
of the deceased. He has found as a result that during the two 
last severe epidemics the mortality among copper- workers was 
only 3 in 10,000. But M. Burg has found that all copper-workers 
are not similarly protected, and hence has classified artisans of 
this description under four distinct categories :—(1) Preservation 
in the first degree: opticians, dry polishers, stampers, turners, 
makers of musical instruments, Xc. Population, 5050; cases of 
cholera, 0. (2) Preservation in the second degree : founders, lamp- 
makers, chasers, mounters and turners in bronze. Population, 
14,000 ; cases (3) Preservation in the third degree : gravers in 
copper, &c. Population, 6000; cases, 6. (4) Preservation in the 
fourth degree: jewellers and clockmakers, &c. Population, 
11,500; cases, 16. The workers im steel and iron, who were 
28,000 in number, had 202 cases of cholera; among others the 
proportion was 10, 20, or 40 times higher. There is, he said, a 
‘society for mutual assistance,” which only admits turners, 
mounters, and gravers in bronze, including about 300 members 
and during the epidemics of 1832, 1849, 1853—4, 1865, and 1 





po- 


¢ 














MISCELLANEA 





























































































SERIOUS efforts are about to be made to put the s ) eries 
of the Rhine under proper regulatio1 ; 

A STEAM boiler exploded on Friday at an agricultural fair near 
Indianopolis, in Indiana, Nineteen persons were killed and nearly 
100 injured. 

Ir is stated that, should her Maj 3} } th allow it, she 
will probably open the new bridge at Bla rs in the first week 
in November. 

A HEAVY storm, with an unprecedented fall of rain, visited the 
Atlantic States on Sunday and nd much d ge to rail- 
way property generally was occasioned by the flo 

SEVERAL nr s in Colt’s armoury, at Hartford, have con- 
tracted to go to Russia to make s for that ¢ er rhey 
will get more pay there, and « xpect to live cl I in 16 
State 

THE London Scotsman understands t post of eng rin 
the new department of Post-offi leg ill b ynf d 
upon Mr, R. 8. Culley, the ] I and 
International Telegraph Cor 

As 8 br in Erie ¢ it 
Pool’s Brook, near K ir 
aal ges Trave was te ’ \ i 1. 
r e water overflowing 

W r l p ‘ ( of 

Ed reh, « yorlies 11 f | ng 

up of the point of t rer g 
| which we daily find most ag ble al 
| THe examination at Cornell Uni ty, I S com 
| plete 1, and 320 studer nts will con t en i i ere 

100 applicants. Six additional profes hay pointed, 
among whom are Bay l i ¢ les A. Shafi l of 
Gottingen University, 

PREPARATIONS are being made for t ‘ lis D h 
|} German naval station in the Indian Oc« I cor ‘ 

North German fleet in those water to f li ] 
| squadron, with the addition of a nu - of g to "protect 
| trading vessels against pi 
| IN consequence of there being no suf d uC iat 
| either Chatham or Sheerness, the new u Lae 

12,800-horse power, built at Woolwicl will shorvly I ved 
| from the Medway to Portsmouth, whe ( lin 
| her outht and equipment for 
| It was officially reported Ju é gold 

field had bee disco. y f \ e 
| west yout thir ri mi from Bat! l ym 

Car I rl 1 is described as consist rous quartz 
| reefs, in which the precious m is very t 
| THE industrial co operative movement ! lat ie ¢ 1 

able progre Liverpool A company | I ‘ 
it th le in the building trade, a 
| been bt e principal object of the new | is to ) ing 
} men out of public-hous tl | » be »blhged 
| to meet for want of oth 1 xlution 
| Ox Mon ens e 
| belong i¢ t I ere 
i = oO ‘ 1 f . 
| the y 

irges a I 

u t 1 
|} TH uez Canal Co ny s iss 
| position of the wo < \ 15t ] pp ) 
| cubic metres th re i to l. 
} During t month ending ! 
| amounted to 1,548,206 « tre f 
| ‘traction l l 
| 
| I 
ve. ANS ; Lloyd - 

Gi who v tos with two i $ 
| byt Salvage Ass mt , 0v0 
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THE city of Milwaukee is putting down a kind of pavement, 
which is described as follows :—The old pavement having been 
removed, the earth is cut to the r dep to secure the 
proper ruide for the surface. After the gr nd-work is t re- 
pared, 16 1s ¢ ered With common inch p i L pon 1s 
foundation Norway pine planks, two by six laid edge up 
and spiked together. The planks being green readily sprung 
to the intended e of the roadway, ul then spiked. The 
pavement, when coi mplete l, will be covered with gravel, which 
will fill any 1 uining crevices in the surface, 

THE Maidstone Journal reports that great danger m« é ne 
parts of the Kentish coast. The sea is st ly working y the 
lefences to the coast line, and at Hythe id Sandov other 
points, the encroachments are so great as to ey fears. 
Lydd Point is steadily increasing it ccumulation of beach 
which is swept from other place e old castle of 8 

supposed by the residents in the neighbourhood to interfe 
the movement of the shingle which would form a natural def 
to the coast, and steps are being taken to memor se the G 
ment to remove it. More than once fears have been express 
the safety of Romney Marsh. Should an unusually stormy winter 
cause the sea to break through the slight barriers interposed, a 
calamity of enormous magnitude would be the consequence. 

THE Austrian review, Archives of the Mar announces that an 
Italian, called Muratori, has offered to sell to the Emperor Napo- 
leon the secret of a composition intended to neutralise the destruc- 
tive effects of the the principal component of which 





there was only one fatal case, and that was a man who had den 
up his trade two years before, 


hew weapons, 





isa sort of felt mixed with various other substances, and thus 
transformed into a compact and adhesive mass. This felt, after 
being kneaded by powerful mach ines, then made liquid, and finally 
cooled, will resist, it is said, even at a short distance, as has been 
proved by experiment, rifle and pistol balls, bayonet thrusts, and 


distance of rather more 
a@ culrass made of 
ring the hulls 
costly iron and 


sabre strokes. A Chassepot rifle ball, ata 
than half the range of that weapon, cannot pierce 
this material, which is said to be well a upted for cove 
of ships of war, as a substitute for the heavy and 





steel at present employed. The felt plates, besides, possess the 
advantage that, unlike those made of metal, instead of being 
broken to pieces by a cannon ball, they yield to the impact, and 


the holes made by the shot close of themselves, as if the felt were 
so much india-rubber. We are farther told that the composition 
does not cost much more than the fourth part of the price of steel 
and iron, 
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COKE-DRAWING MACHINE. 


MANUFACTURED BY THE NORTH STAFFORDSHIRE ENGINEERING COMPANY, STOKE-UPON-TRENT. 
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Tue coke drawing machine { weillustrate above’ has been | 
manufactured and erected by the North Staffordshire Engineering | 
Company, of Stoke-upon-Trent, for the firm of Messrs. Staniér | 
and Company, of Newcastle-under-Lyne, and has now been at 
work for several months at their iron works. We are assured that 
these machines could not give more satisfaction to those | 
engaged in drawing coke ovens on account of the facility | 
with which they are handled by the workmen, and also | 
in an economical point of view. 
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LINE OF RAILS 


Extra attention has also been paid to the thorough clothing of all 


yarts, to prevent as much as possible the radiation of heat. 
here is one air and one circulating pump, both double-acting and 


horizontal. The circulating pump is so arranged as to enable it to 
be easily converted into an air pump, should it become necessary 


from any cause to work by injection instead of by surface conden- 
sation. The circulating pump is also furnished with the means of 
drawing water from the bilge instead of from the sea, and it is 


The machine draws from | capable of discharging at least 600 tons of water per hour. Steam 


one hundred ovens, each oven being 20ft. 7in. by 7ft. 6in., and | is supplied by two cylindrical tubular boilers, each 11ft. diameter 


arranged in two rows of fifty each, back to back. The average | and 12ft. 8in. long. There 


weight of coke to be drawn from each oven is about four tons, 
which load is drawn in the short space of three minutes. A line 
of rails, as shown, is laid down opposite each row of ovens, along 
which road the machine travels, propelling itself by gearing from 
the fixed engine. The thrust from the crab, when the oven is | 
being drawn, is taken by the hinged struts, as will be seen by 
reference to the woodcuts. These struts when in position rest on 
an iron curb, which is fixed on the wall of the sunken roadway. 
The cylinders are 64in. diameter, with a stroke of 12in. The total 
weight of coke drawn by this machine is upwards of 725 tons 
within six working days, and the cost of that amount of work, 
including labour, coal, &c., does not exceed one halfpenny per ton, 








THE TRIAL TRIP OF THE EUROPE. 


OnE of the most interesting trial trips recently made was that 
of the steamship Europe, which took place on the estuary of the 
Clyde on the 11th and 14th ult. The Europe is the first of the | 
two steam vessels which the Messrs. Napier, of Glasgow, contracted 
to build, through Messrs Robinows and Majoribanks of that city, 
for Messrs. Mare Fraissinet, Pere et Fils, the well-known steam- 
ship owners of Marseilles. Her dimensions are :—Length, 315ft.; 
breadth, 374ft.; depth, 294ft.; tonnage, builder’s measurement, 
2130 tons ; engines, of the high and low pressure kind, 230-horse 
power nominal ; boilers, cylindrical and tubular. Looking to the 
probability of the revolution which the opening of the Suez Canal 
will produce on the carrying trade of the world, Messrs. Fraissinet 
at once commenced to grapple with the difficulty, and having 
realised their requirements, they intrusted the building of these 
vessels to the Messrs. Napier. 

The machinery of the Europe consists of a pair of overhead 
compound engines. The diameter of the large or low pressure 
cylinder is 68in,, and that of the small or high pressure one 394in., 
the stroke of both being 3ft. 6in. The cranks are set at right 
angles to each other, the steam being exhausted from the high to 
the low pressure cylinder by means of two pipes of considerable 
size, which form, in effect, a reservoir or receiver for steam be- 
tween the two engines. These pipes and other parts forming the 
receiver, as also the cylinders, covers, and ends, are all steam 
jacketed, and great care has been taken to have all these 





thoroughly drained, the condensed water returning to the boilers, 


are in all eight furnaces. 
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The intended speed of the Europe at sea is an average of nine 
and a-half knots, but the owners stipulated for a speed of over 
eleven knots, at a fair measured mile trial, when carrying a dead- 
weight cargo of 2200 tons, in order, it is presumed, to assure the 
acquisition of a vessel capable of certainly maintaining at sea the 
desired average of nine and a-half knots, or more if desired. 
This trial took place on the 11th ult. at the Admiralty measured 
knot, at Skelmorlie, on the Firth of Clyde. The weather was very 
unfavourable, blowing a stiff gale from the south-west all the time 
of trial, notwithstanding which a speed of 11°14 knots was ob- 
tained as the true average of six runs. The pair of diagrams 
reproduced above represent the average performance of the engines 


during this trial. The second trial, which it was stipulated should 
extend over a run of at least twelve hours, was for the p' of 
determining exactly the quantity of fuel required to drive the 
vessel at her intended nine and a-half knot speed. This trial 
accordingly took place on the 14th ult., and consisted in i 
between the Cloch and Cumbrae Lights, a distance of thirteen 
two-third knots ; also on the Firth of Clyde for a period of twelve 
hours, during which time six complete runs were accomplished. 
The average speed maintained during the twelve hours was thus 
found to be somewhat over 9°6 knots per hour, and the consump- 
tion of coal, as carefully weighed a attested by the officers of 
the ship on the part of Messrs. Fraissinet, was found to be at the 
rate of only 17°38 tons per day of twenty-four hours. 
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The second pair of indicator diagrams, annexed, represents 
the average performance of the engines for this trial, during which, 
like the other, we may add, very tempestuous weather was experi- 
enced. During both these trials the machinery gave the greatest 
satisfaction, weehing with the most perfect regularity and without 
the smallest hitch cf any kind. The boilers supplied abundance 
of steam, which was easily maintained at about 651b. to 68 Ib. 
pressure. 

These results have given the greatest possible satisfaction to all 
concerned, and, as an epitome of the whole, we may put the 
results in a form which shipowners will understand and appreciate, 
viz., that a large vessel, carrying a dead-weight cargo of coal and 
iron of no less than 2200 tons, can be ould at sea at an average 
speed of over nine and a-half knots on a consumption of coal under 
seventeen and a-half tons per twenty-four hours. 





THE SOCIAL SCIENCE CONGRESS. 


On Tuesday last papers on Patent Law were read before the 
Municipal Law Section by Mr. Dircks, Mr. Spence, and Mr. 
Macfie, M.P. 

Mr. H. Dircks contended for the policy of a patent law, and 
sroposed some improvements in the law which should distinguish 

tween inventions and improvements on inventions, giving the 
former fourteen years’ protection, and the latter, according to a 
scale, from one to seven years. 

Mr. W. Spence followed on the same side, and urged that a 
patentee should be required to prove the validity of his patent to 
the satisfaction of a competent authority, if it were called in ques- 
tion, before he was allowed to proceed against an alleged infringer, 
and proposed to limit the tests of novelty of invention to esta- 
blished manufacturers of whatever date, and to —- specifica- 
tions filed under the law of 1852. An alteration of the mode of 
dealing with disputed patents by the law was called for, and an 
improvement rasa in the direction of more adequate prepara- 
tion for trial by a sub-court. 

Mr. Macfie, M.P., contended that the patent system and the ex- 
clusive and prejudicial power it involved had sprung up in contra- 
vention of the statute of monopolies, and in re to the 
mind of Parliament and the nation, and that it ought to beabolished. 
He pointed to Prussia and Holland as being able to compete suc- 
cessfully with this country, because of the greater freedom in this 
matter which they enjoyed. 

In the discussion which followed Mr. Frederic Hill observed that 
the ground was narrowed between the opponents and the defenders 
of a patent law, that both parties seemed to be willing to acknow- 
ledge the claims of inventors to reward proportioned to the services 
they had rendered to the public, and the only difference of opinion 
between them seemed to 5 as to the best mode of acknowledging 
their services. Mr. Hill referred to the suggestions of a committee 
of the Social Science Association to appoint a tribunal to determine 
what inventions were worthy of reward in substitution of any pro- 
spective remuneration from a grant of a patent in the cases of 
persons who might be willing to accept such award in return for 
giving their inventions to the public. 

Mr. Newton referred to Mr. Macfie’s book on the “ Aboli- 
tion of Patents,” and with reference to the foreign com- 
petition, disputed his allegation as to the decadence of 
British supremacy in manufactures. After noticing the fact 
that the patent laws must have an important effect either for 
good or evil on the manufactures of the country, he then referred 
to the returns published by Parliament of the value of the exports 
of British manufactures, and taking three decennial periods, 
showed that there had been a steady increase in the exports 
in all the main branches of manufacturing industry. He then 
proceeded to show the importance of the legal recognition of 
property in an invention, without which the inducement to esta- 
blish the invention as a manufacture would be wanting. In 
support of this point he referred to the report of the late Minister 
of Agriculture for Canada, wherein referenee was made to cases of 
established manufactures in the United States being lost to the 
colony. He also gave acuriousillustration of the progress of a patent 
suit tthe series of paraffin oil cases), which showed that nine 
tenths of the legal procedure had no special reference to patent law. 

Mr. Webster, Q.C., expressed his opinion that the bulk 
of Mr. Macfie’s statements in condemnation of a system 
of patents were fallacies, and that in future times he would 
be regarded as the great romancer on the subject of patent 
law. For his part, although so much had been said about 
obstructive patents, he had never met with an authentic instance 
of the kind. He also adverted to the fact that inventors them- 
selves were by no means abolitionists, and, as an illustration of 
the protection needed by them, instanced the stat + of the 
late Mr. Richard Roberts that the mere patterns of his mule (apart 
from the invention) had cost him £500, and but for a patent might 
have beenat once copied by any manufacturer. Healsoremarked with 
satisfaction that the recent discussion of the subject had tended to 
something like unanimity of opinion among the advocates of patent 
law reform, and that this ap; to be a favourable time for 
pees for legislation, the Lord Chancellor and the law officers 

a pasos a wish that something should be done to remedy 
the itted"defects of the law. 
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ENGINES OF THE 


MESSRS. STEWART AND NICHOLSON, BLACKWALL IRONWORKS, PATENTEES AND ENGINEERS. 
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On p. 244 and above we illustrate the engines lately constructed | 
by Messrs. Stewart and Nicholson, of Blackwall Ironworks, on their 
patent principle. The patentees of the “‘continuous expansion 
system,” as Messrs. Stewart and Nicholson term their patent, 
having succeeded in convincing Mr. Watkin, the owner of a num- | 
ber of steam tugs which ply on the Thames, that by having engines 
on their plan he would effect a saving of 50 per cent. in fuel, with 
an equal, if not a greater power and speed in his boats, that gentle- 
man ordered the firm to build him a tug-boat, and fit her | 
with their engines. Therefore the Era was forthwith 

ut in hand, fitted with the new patent engines, and soon | 
eadiad Hitherto all the vessels in Mr. Watkin’s fleet have | 
been paddle-boats, the engines of which consume from 8 cwt. to | 
16 cwt. of coal per hour. If this quantity could be reduced to | 
50 per cent. the gain would be a fortune in itself. We have not | 
yet been present at a trial, and we shall not, therefore, give any 
ay on the subject at present. However, in a short time, | 
when the vessel’s screw has been replaced by a new one, we 
hope to be present ata trial. The Era is only an experimental 
boat in reality, her length is 63ft. over all, and 12ft. Gin. in 
breadth of beam; the area of midship section 50ft., and dis- | 
placement 54 tons. 
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By Admiralty rule, her horse-power is that of twenty horses 
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trust to be able, when next we take up this subject, to publish 
other diagrams taken by ourselves. The engines are beautifully 
finished, and do credit to the manufacturers. 





LETTERS TO THE EDITOR. ; 


( We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 


WOOD PAPER. 


Str,—As the manufacture of ‘paper from wood is becoming a 
matter of great importance, perhaps you will permit me to offer a 
few remarks on the subject, and which remarks, I may mention, 
have reference to your article in THE ENGINEER of the 24th inst., 
on the process for making wood pulp now in use at the Cone Mills, 
Lydney. 

The article, although occupying considerable space, contains 
nothing either novel or valuable, and withal, it is in many points 
inaccurate. You state that two processes only have been practised, 
one an expensive chemical or boiling process, the other an in- 
efficient mechanical process, being Voelter’s well-known plan, but 
that these have now been eclipsed by the Cone Mill process. In 
this last-named system the wood is first sliced up obliquely to the 
fibre ; it is then crushed between rollers, and afterwards boiled in 
caustic ley. Now what is there novel or extraordinary in this 
process? You state yourself that the cost of paper so made from 
this pulp is greater than that made from esparto, and yet you 
claim a superiority for this pulping process over Voelter’s system. 
So far, however, from this being the case, the process as described 
was practised in Germany long before Voelter’s plan was invented, 
and was abandoned when the superior advantages of Voelter’s 
system were commercially demonstrated. The only shadow of 
novelty about the Cone Mill process appears to be a slicing machine 
made by a Mr. Leigh, but I fancy you would scarcely have observed 
the importance of this wendertal tavention, had it not been brought 
under your notice combined with a little superfluous “ley.” That 
the paper made at Cone Millis of very good quality is undoubtedly 
correct, but this fact, I imagine, is owing solely to the skill and 
experience of the able papermaker under whose superintendence it 
is made. : C. H. RoECKNER. 





[We insert the above letter to give our readers some idea of the 
treatment which the position of an editor lays him open to 
receive. Mr. Roeckner complains that we have confined our 
mention of previous processes to two. His proper course would 
have been to have supplemented his complaint with some particu- 
lars of the third ; but as he has unfortunately neglected to do so, 
we will supply the omission. A few years ago, a German inventor 





nominal. The engines have, we are assured by the engineers, 
worked up to 104°90 indicated horse-power. According to the 
Admiralty formula, the coefficient for the work done by these 
double-cylinder condensing engines would be 395. The d ti 
of the screw is 5ft., and having three blades, the pitch at the boss 
being 8ft. Gin. The engines are direct-acting; the length of the 
stroke is 1ft. 4in. 


Messrs, Stewart and Nicholson’s principle is that the steam is 
taken from the boiler at half-stroke of the small piston, which at 
that op —- cellular ports in the side of the cylinder in 
which it works, allows the steam to pass into the large cylinder, 
the expansion taking place in the primary and expansion cylinders 
at the same time, their pistons moving together in the 
requisite direction of motion. Both cylinders are connected to a 
surface condenser placed on the starboard side of the vessel, and 





having each its own exhaust. 
The were taken on the first trial of the Era, and we 


pr ted a company, and took the Hurstbourne Mill at Whit- 
church, where his machinery was fitted up—strange to say—by the 
very man he mentions so slightingly, Mr. James A. Lee, not 
‘Leigh ’ as erroneously printed in our article. The subject of his 
tent was this :—A cast iron block, hollow and about 2ft. 10in. in 
iameter, and the same in length, was furnished with a flange at 
each end standing up about 2in. Thus it resembled a large flange 


—- The surface between these flanges was turned up, and | 


led with segments of saws all bolted together through the es, 
The block with its saws was keyed on a wrought iron shaft and 
fixed in an ordinary beating engine which was in the mill, and was 
made by Marshall, of Bishopsgate-street. The whole affair was 
driven by a 30-horse horizontalengine. One end of the wood to 
be torn into fibre was put under a cross-piece of timber, while a 











man who held the other pressed the beam on the saws, which tore 
up the fibre with the grain. The only wood used was soft willow, 
yet notwithstanding, a piece Yin. in diameter used often to pull u 
the engine to a standstill. But this ty was not purely a w 
or eon for from 20 to 30 per cent. of wood only was used, the rest 
ing made up with rags. The German inventor was curiously 
enough Mr. Roeckner himself, and, what is more strange, in spite 
of that gentleman's intimate knowledge of the art of wood-paper 
making the company failed completely. We apologise for the 
omission from our article, and having done our best to rectify it, 
we 5) decline any further communication with Mr. Roeckner.— 
Ep. E. 





BERRY’S FRICTION CLUTCH. 

Srr,—In the impression of THE ENGINEER for a. 10th Iam re- 
minded by Mr. W. H. Prosser that the point of novelty in my 
arrangement for a self-containing pressure coupling is but a repe- 
tition of Mr. P. A. Weston’s patent. 

I was not aware of Mr. Weston’s patent until after I had 
designed the clutch in question, and, consequently, had no idea of 
violating Mr. Weston’s rights. I solely derived my idea of the 


disc from the single friction disc at present in use, and of mul- 
tiplying the discs from ‘“‘ Ericcson’s compressor.” 


The main object of my arrangement was to prevent all retarding 
friction when the coupling was in gear, and I enclose a modifica- 
tion of the same coupling-box, which fulfils the desired effect, 
without, I believe, in any way introducing a question of infringe- 
ment. I shall be glad if you can kindly find space for its insertion 
in your journal, some of whose readers may probably find it of use 
where the economy of engine Por is a desideratum. 

211, Maxey-road, Plumstead. Kent, J. G. Berry. 

FLOATING TELEGKAPH STATIONS, 

Srr,—As you have alluded to the company which was formed in 
1864 to connect light-ships with submarine cables, and to purchase 
my invention, whereby a telegraph wire might be attached to a 
ship, and as I have given this subject about thirty years’ attention, 
permit me to offer a few remarks in connection therewith. 

First, as to the want of a vessel in the chops of the Channel, 
there can be no two opinions on that point. In 1840 I wrote a 
pamphlet (a copy of which is at your service) recommending the 
stationing of a light vessel about thirty-five miles to 8.W. of 
Scilly, to mark the entrance to the Channel, and to supply home 
mene; Hee ships with water and provisions when these latter 
were detained by long prevalence of easterly winds. It was then 
said that a vessel would not live moored in the Atlantic Ocean. 
These fears have since been dissipated by the anchoring of the 
Seven Stones light-vessel off Scilly, in forty fathoms, where she 
has ridden with safety for over twenty years exposed to the sweep 
of waves from the sea. The prejudices of seafaring men, and the 
ridicule thrown on my proposition of anchoring a vessel in fifty 
fathoms of water, completely shut out all attempts to induce aged 
mariners to give up their antiquated notions. But having myself 
experienced the desirability of having a mid-Channel store ship, 
and talked over the matter with former shipmates, I did not lose 
sight of the matter. 

Submarine telegraphy was unknown in 1840, and therefore I 
could not refer to electricity; but when the Dover and Calais cable 
was submerged I thought seriously over the connection of a vessel 
with the shore, and had many interviews with the late Mr. Brett. 
The difficulty to conquer was the anchoring of a ship and attich- 
ing a wire to her in such a manner as to allow the vessel to swing 
with the wind and tides. I heard of fixing the wire to the mast- 
head and giving it scope, but the experiment failed. I tried a long 
wire through the bottom of a vessel, and also at the stern, but as 
the boat swung round with the tide the wire swept up the sand 
and mud and broke. A great many ideas occurred to my mind, 
some of which I tried, and others were impracticable. In 1853 I was 
referred to a patent taken out by Mr. G. Herbert, then assistant- 
secretary of the Trinity House, and told that the whole thing 
would be quickly accomplished. I looked over Mr. Herbert's 
specification, No. 852, of 1853, and was disappointed. In July, 
1863, I had the pleasure of two interviews with Mr. Herbert, whom 
I found to be a gentlemanly and well-informed man, but too 
sanguine as regarded his new form of vessel. Mr. Herbert pro- 
—_ and patented circular-formed vessels with concave bottoms, 

is scheme was to moora vessel on his tub system in seventy fathoms, 
with a chain, each link of which was to weigh 35 cwt. is chain 
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was to be fastened to a windlass, and let down through the centre, 
in the same manner that ordinary buoys are moored. I hada 
great many naut.cal objections to this circular ship, the chief of 
which were that she would whirl round when struck by a wave, 
so that no boat could get alongside in bad weather ; a crew could 
not exist in her, and she would not give way sufliciently to ease 
the blows of the sea. Being round, a large surface would be ex- 
posed, and having no sharp bow to breast and cut the waves, I 
considered she would not be safe. In 1863 I hit upon what I | 
then conceived to be the only plan of permitting & common and 
safe ship to swing with a submarine cable attached to her, and I | 
secured my idea by letters patent, No. 1069 of that year. I made 
the submarine wire swing round with the ship’s cable, and I believe | 
this, after years of more mature contemplation, to be the only 
practical method. 'The scheme was introduced to Mr. Beale, and 
he endeavoured to carry out my ideas also of stationing a light- 
vessel oif Cape Race. Although he failed in his meritorious ex- 
ertions, and | suffered in pocket, there will be a light-vessel at no 
distant day in the entrance to the Channel ; and, looking to the 
ships in distress in that locality, there is likely to be plenty of 
work occasionally for her crew to do. Derelicts will pay well, | 
an so will the selling of stores. A floating hotel will do better | 
off Scilly than many people ean give credit for ; homeward pas- 
senger ships running short would clear her out of good biscuits, 
beer, ales, and wine, frequently during the year. 
7, St. John’s-terrace, Lewisham-road, THOMAS Moore. 
29th Se ptember, 1869. 





THE FLOW OF GASES, 

Srr,—The following errors and omissions occur in my letters in 
your impression of last Friday: -In the second paragraph of the 
first letter, ‘‘wholly influenced” should read ‘wholly unin- 
and in the second last paragraph of same letter, the 
words ‘at the end of the stroke” should be inserted after the word 
“*pressure ” in the second last line. Also, in the same paragraph, 
‘opposite 501b.,” should read ‘* opposite 6 1b.” 

In the second paragraph of the letter of the 20th ult., I should 
have explained that K is a coefticient of contraction always less 
than unity, so that K O is always less than the area of the orifice 
where O is the actual area. By inserting this in your next 
number, you will oblige. R. D. Napier. 

Glasgow, October 4th, 1869. 








Sir,—This subject having been long erroneously treated in most 
practical works, lam obliged toyourcorrespondent, Mr. Baldwin, for 
showing how to apply the formula given by Rankine. I had pre- 
viously found it impossible to apply this formula, owing to the 
notation employed not being distinctly explained in his ‘* Prime 
Movers,” and I had not seen his other works, 

But with regard to Mr. Baldwin's numerical examples, I am at 
a loss to see how he gets v7 = 19°913 (ENGINEER, 10th Sept.). The 
table at the end of Rankine’s ‘* Prime Movers ” gives v» for steam 
of atmospheric density as equal to 26°36. 

Also I would point out to Mr. Baldwin that he has still left un- 
answered the question of what weight of steam is delivered from 
a boiler of a given pr ‘ec through an orifice of one square inch 
area into a perfect vacuum. I don’t see how Rankine’s formula 
can be made to answer this question, as we have not the value of 
v in that case. If Mr. Baldwin can remove these difficulties he 
will confer a farther favour on myself, and I doubt not many 
others who have paid attention to this subject. 

I would only add that in Rankine’s formula, as printed in the 
ENGINEER 10th Sept., there is a slight typographical error in print- 





. xy-l. -1 : : 
ing instead of = . If notasking toomany questions, I would 


also be glad to know whether the investigation of Rankine’s for- 
mula assumes that the steam while issuing from the orifice either 
receives or gives out heat from or to external objects ; and, if not, 
then what should be its temperature after delivery ? 

25th Sept., 1869. — D; F. 

CABLE-TOWING, 

Srr, —In his reply to my letter in your impression of the 17th 
inst., *‘ A Contractor's Engineer” thinks that both proofs referring 
to the question of loss or no loss of power by the slanting direction 
of the wire rope contains mistakes. To show this he has the mis- 
fortune of making one himself in his treatment of the first proof. 
l Qis not =/M+U ph, inasmuch as 1 ph, the work done by the 
rope, sinking back to the river bottom, is clearly balanced by the 
rope being first lifted up to the height of the clip drum. The 
equation /@ =/7M remains, therefore, correct; and shows con- 
vincingly that Q = M, and no power lost. 

But with regard to the second proof, we have to thank him for 
pointing out the real and serious mistake it contains, The correct 
proof goes this way: We call dL an infinitely small piece of the 
rope between the clip drum and the bottom of the river, 8 the 
tension at its lower end, $+d5 the tension at its upper end, 
where it will be increased by its weight; @is the angle which this 
element makes witha horizontal line. 
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Now p dL, the weight of the element, can be represented by a 
component perpendicular to and another acting in the direction 
of the element itself. The latter will be =pd L, sin. «, As the 
element is in equilibrium, we have 

S5+d58=T+pdLsin. a. 

But d L sin. e we may call dy, therefore— 

S+dS=S+pdy 


D 





or 
dS=pdy 

Now we call the strain on the rope at a point M feet above the 

bottom of the river P, the strain just where the rope touches the 

ground N. Integrating the above equation, we have, therefore— 


5 N . yo 
S. ads a pdy 
s?P yh 


P-N=ph 

Now P is=M+ph. Substituting its value in the above 
equation, we have— 

M+ph- N=ph 
or 
M=N. 

In other words, the power N, exerted in a horizontal direction 
by the rope at the bottom of the river, is equal to the power 
exerted by the engine on the circumference of the clip drum, 
which now entirely agrees with the first proof. M. E. 

September 26th, 1869. 





MR. MACFIE AND THE PATENT LAWS. 
Sir,—On reading Mr. Macfie’s letter which appeared in your 
impression of the Ist October, it appears that he altogether ignores 
certain points and principles which deserve primary consideration. 








In the tirst place, during the time ‘when the conscience of 
Christendom was so long satisfied without a patent law” what 
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| was the number of inventions or the progress in arts and manu- 


factures? I answer, few inventions and little progress. Does Mr, 
Macfie think that anyone will devote his time to studying or think- 
ing over mechanical contrivances, making drawings and models 
and experiments, which cost time and noney, unless they see that 
they can get protection to have the exclusive right to use or manu- 
facture their inventions fora certain number of years, and so obtain 
for themselves a little more of what even Mr. Macfie is, and has 
been striving for? Mr. Macfie answers, ‘‘ No, let them be honoured 
and rewarded.” But who is to be the judge of the reward com- 
petent to be given in each case? Oh! a commission or board, 
of course, specially appointed for the purpose. Very good, 
and one would think very fair, but unfortunately the difficulty of 
estimating the value of patents is so very great that if a list of 
inventions with the speciticied modes of working and uses, were given 
into the hands of two very clever engineers or men appointed for 
the purpose they would ditferso widely (Ihad almost written wildly) 
in the amount of reward each one was entitled to, as to make a 
comparison of their estimated rewards perfectly laughable. If 
some of your readers will value some of the patents of which ab- 
stracts of specifications are given in your number for October Ist 
(take those in ‘* Class 2, Transport”), and send them to the under- 
signed at the General Post-office, Edinburgh, we shall have an oppor- 
tunity of comparing valuations and will report result. Let the 
valuations be conscientious; Mr. Macfie might try to value some 
himself. He will then find the difficulty in valuing inventions. 
He seems at present to think that if men were specially appointed 
for the purpose they could value an invention as easily as others 
could value twenty tons of sugar. 

How many inventions are there which at the first blush, and after 
experimental trials, have been prophesied to make the inventor's for- 
tune, and have bee. found afterwards to be comparatively valueless ? 
And how many inventors have been thought to be visionaries, to 
spend and lose their time and their fortune on some invention or 
hobby, and who have nevertheless through that same invention 
been ‘‘ honoured and rewarded?” No man or body of men can 
fix the value of an invention, nor even its comparative value, till 
it has been used or sold for a year or two. 

On the other hand, Mr. Macfie seems to think that all charges 
made by patentees are hardships and oppressions, and the public are 
the suiferers. That this is not the case we can prove by giving one 
or two instances. Suppose a man after great labour, perhaps 
physical as well as mental, or after spending money, time, experi- 
ence, and natural mechanical ability, invents a machine for a pur- 
pose or process which has always hitherto been performed by hand. 
Are the public the sufferers ? No, they get the article manufactured 
or produced by this machine cheaper—perhaps for half the price. 
Does the manufacturer suffer? No, he sells double or four times 
the quantity, and makes double or four times the profit, out of 
which extra trade and profit he pays a small sum to the inventor. 
What hardship is there et to anyone? None whatever; except 
the manufacturer has over valued the usefulness of the patent, and 
paid or agreed to pay too much for it. But this is what you, Mr. 
Editor, in your leading article termed a matter of bargain, and 
while Mr. Macfie can produce one or two instances in which agree- 
ments have been entered into and the lessee has agreed to pay a 
larger amount than the advantages of the machine or process can 
afford, I can give, and your readers must know, many instances 
where such a small sum has been paid for an important invention, 
that, although it recompensed the inventor for his labour, yet the 
advantage or the public appreciation of the invention was so great 
that the purchaser or lessee has made from a moderate to a colossal 
fortune, and some portion of the public have been benefited. 

One word in conclusion on the proposed system of rewarding 
inventors. Suppose the fair amount of reward or remuneration 
ascertained, who is to pay for it? The State, says Mr. Macfie. 
That is, they are to be paid out of general taxation and duties. 
But why should I and the general public be made to pay our pro- 
portion of reward to the man who has invented a new plan of 
irrigation by which land formerly worth 2s. 6d. per annum 
becomes worth 20s.? Who should pay this man his reward? 
Not the public, but the proprietor or farmer, who are the only 
parties benefited. This result is obtained under a patent law, but 
would not be attainable under Mr. Macfie’s abolition. And so 
with a patent egg-spuon, toast-rack, smoke annihilator, mousetrap, 
garden engine, cheese-melter, or corkscrew; the person purchasing 
one of these articles pays a few pence to the inventor for his 
ingenuity in designing something which adds to his comfort. 
Usually the sum paid as royalty on any article is small, and bears 
some proportion to the advantages of the invention, and whoever 
purchases or obtains a right to use or manufacture the said patent 
is the person who is entitled to pay this royalty; and if he did 
not think that the right to the invention was not worth the 
royalty demanded, then he should not purchase it. Whereas, if 
Mr. Maefie’s party were to succeed in abolishing a patent law, and 
the State “honoured and rewarded” every one who made a 
useful invention, the burden of honouring and rewarding would 
fall on the wrong shoulders, besides causing no end of jobbery. 

Mr. Macfie does not admit that there is any actual property in 
an invention. But where is the difference between the man who 
spends twelve months of his time, worth, say, £300, and lays out 
other £300 on material for experiments, models, &c., and the man 
who spends his time on making £600 worth of merchandise, or in 
discovering a diamond of that or far greater value. It would be 
as honest for the State to ask the man whois reported to have 
sought for diamonds for a long time, and to have found one in 
Australia as large as a turkey’s egg, to give it up, and to be 
‘honoured and rewarded,” as to ask a man who has spent time 
and money, and has at last discovered his diamond in a useful 
invention. Mr. Macfie does not value what he calls “merely 
ideas” so much as commodities. This is quite natural with one 
who has the good or bad fortune to have more of the latter than 
the former. G. C. H. 





THE DOUBLE BOGIE IN QUEENSLAND. 


Sir,—I have read with much interest your two very able articles 
on the Festiniog Railway and the “Fairlie” engine; nothing, 
according to your statements, which I assume are correct, can be 
more satisfactory than the work developed by this engine, most 
appropriately named, as you tell us, the “‘ Little Wonder.” But I 
would ask you to explain to me howit is that the ‘‘ Fairlie” 
engines, sent out, I believe, by Sir Charles Fox and Son to Queens- 
land, are so complete a failure? So complete, I understand, is this 
failure, and so decided has the failure proved itself, that out of 
the three engines sent only one, I believe, has ever been put toge- 
ther and tried. 

I have read the reports in the Queensland papers made by the 
engineers of the line on which these engines were intended to 
work, and it appears one and all agree that the real cause of failure 
was the enormous friction of the engine on trial passing curves of 
five chains radius ; now, if this is so, how does it arise that the 
‘*Fairlie” engine you so graphically describe passes with such ease 
and freedom round the curves on the Festiniog line, some of which 
are as small as one and three-quarter chains radius? and how is it 
possible that the same system can be made to pass round curves of 
only 50ft. radius in the Hateham cabbage-garden. 

There must be something wrong somewhere ; and while willing 
to give credit to Mr. Fairlie for all he has done, I cannot allow my 
judgment to be given in his favour until this matter is cleared up, 
I cannot believe that any number of ‘‘ engineers” would combine 
to report so decidedly against a principle which offers, as you say, 
so many advantages, neither would Sir Charles Fox and Son will- 
ingly permit these engineers to remain within present condition, 
being responsible for the selection of the system, and knowing 
what duty they had to perform if they were anything like what 
you represent the system to be. With these facts before me, I 
again repeat ‘‘there isa screw loose somewhere” in the Queensland 
engines. As a proof of what I write, I quote one or two pas- 
sages from the Queensland papers to which I refer. Messrs, Fitton 
and Plews, in their joint report, state with reference to the passage 
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of the engines round the five chain curves, ‘‘that the rails got bent 
outwards ;” “‘the rails for some distance back were very much 
crippled and bent, and the road widened out of gauge;” ‘‘make 
the rails upon the high sides of the curves both unfit for use and 
unsafe, as the friction is so great that the rails are cut in pieces on 
the inside, which not only weakens the rails,” &c. 

If you canfavour me with some explanation you will very much 
oblige. A Constant READER. 


[If our correspondent had taken the trouble to consider with a 
little care the subject on which he has written, instead of rushing 
into print, he would have found no difficulty in the matter. The 
question of bursting a gauge has nothing whatever to do with Mr. 
Fairlie, or Sir Charles Fox, or any one else. If a double bogie 
vehicle of any kind is properly constructed it is mathematically 
demonstrable that it can no more burst the gauge than a single 
bogie fitted with the same number of wheels as is to be found in 
one of the double bogies. The same fact is proved by daily experi- 
ence with the rolling stock normal to the United States railways. 
We shall not waste a line in discussing this point. It follows, 
therefore, that if the engine to which our correspondent refers did 
the mischief attributed to it by the Queensland papers, it must 
have been so made that the bogies did not act. ‘his is likely 
enough, as the engines in question were built under a penalty for 
time, and were never erected in England ; the parts were sent out 
to the colony, in other words, without having been put together. 
We do not see why Mr. Fairlie’s name should be brought in at all. 
He did not, we believe, design the engines, superintend their con- 
struction, or, so far as we are aware, even see them or the draw- 
ings from which they were made. Under these circumstances, we 
think *‘ A Constant Reader” will agree with us in thinking that he 
was a little premature in assuming that the Fairlie system has 
been tried unsuccessfully in Queensland.—Eb. E 


THE PURIFICATION OF SEWAGE, 

Srr,—In my last I said that, so far as I knew, the cheapest and 
most effectual way of separating ammonia from water was by 
applying heat. I assert farther that, commercially, it would be a 
source of great profit to obtain the ammonia in this way from 
sewage of the strength it would be ina ‘*‘ separate system.” There 
are many ways of applying heat, however, and what we have to 
do in the first place is to consider how the greatest result may be 
obtained with the least expenditure of fuel. If the simple plan 
adopted in dealing with the liquor of gas-works were tried, it is 
evident that a great expenditure would be entailed needlessly. <A 
vessel—a boiler—is nearly filled with liquor, heat is applied till 
the liquor boils, and it is kept boiling till, say, one-fifth of it is 
evaporated. ‘The steam which comes from the liquor passes 
through the acid, leaves the ammonia with which it is charged in 
the acid, and then passes off into the air. When the ammonia is 
all driven off the process is stopped, the hot liquor is run off, and 
the boiler filled again with a fresh supply. Now itis evident that 
there is a great loss of heat here in two ways. There is, first, all 
the heat which the boiling liquor contains when it is run off, and 
then there is the heat carried off by the steam into the air. With 
the exception of tie little heat taken up by the sulphuric acid and 
what is lost by radiation, all the heat applied is contained in the 
liquor as it is run off orcarried away by thesteam. Nowcan nothing be 
done torecoverthis heatand use itoverandoveragain? Therecovery 
of it would be a matter of little consequence in dealing with gas- 
liquor, as in it there is comparatively a large quantity of ammonia. 
It is different in the case of the sewage, and an effort must here 
be made to carry economy of heat to the utmost. One of the 
principles by which I propose to economise heat is that the 
steam which rises from one boiler may pass into and boil the water 
in a second, the steam from the second may in the same way boil 
a third, and so on for an indefinite number. Theoretically speaking, 
it is quite possible to keep a million of gallons of water in a state 
of ebullition for an hour, say, with a pound of coal; for we have 
only to suppose the million of gallons of water to be in a million of 
small boilers, each connected to the one next it by a steam pipe 
passing from the top of one to nearly the bottom of the other. 
Suppose that the water in the whole of them is brought to the 
boiling point, 212 deg. Fah.; after this the heat applied to one of 
them necessary to keep it boiling would boil all the rest, the steam 
from No. 1 passing into No, 2, that from No. 2 into No. 3, and so 
on. Practically, the loss from radiation would make the experi- 
ment carried out to such an extent as this unsuccessful. Theo- 
retically, however, there can be no doubt of it. Of course ina 
case like this the evaporation would not at all be in proportion to 
the ebullition; but in separating ammonia from water it is not 
evaporation thatis required, but ebullition. By ebuliution we may 
obtain every particle of ammonia, while the boiler in which the 
ebullition took place may not contain a single drop of water less 
than it did at the first. I may explain what I mean here as follows. 
Suppose three boilers, each nearly tilled with a solution of ammonia, 
connected together in the way [have described. Heat is applied to 
one of them anditis brought tvebullition. The steam containing the 
ammonia passes into the second and bringsit to ebullition. Thesteam 
containing the ammonia of Nos. 1 and 2 passes into the third until it 
also is brought to ebullition. The heat applied to the first keeps then 
the whole three boiling. The first one will become first exhausted 
of its ammonia, then the second, and then the third. But it is 
only the first one which will have its volume of water decreased. 
the other two have received always as much as they were giving 
out; consequently the volume of water remains the same in them. 
The ammonia, however, of the whole three is all obtained in the jet 
of steam passing out of the third boiler, and thisis what is wanted. 
But besides economising the heat by using the steam over and 
over again in this way, there is another important source of economy 
in the process. When the ammonia has been driven off a quantity 
of sewage water, the great bulk of the water is still left, elevated, 
of course, in temperature to the boiling point. Were this water 
to be run away in this state all the immense amount of heat it 
contains would be lost, and the next water that had to be operated 
upon would require to be heated from the ordinary temperature up- 
wards. But why not utilise the heat of the water running away to 
raise the temperature of that coming in, and thus effect an immense 
saving in fuel? A process of this kind is every day carried on in 
all the large breweries of the kingdom. The end to be attained in 
their case is different, being to cool down hot liquor, but this is 
done simply by heating cold liquor up. What is thus practicable 
in the case of brewers’ and distillers’ worts would be more easily 
managed in the case of sewage water after the matter in suspension 
had been precipitated, as it would be more limpid, and could be 
run through finer pipes than those used for the worts. I have no 
doubt that by a properly constructed apparatus the boiling liquid 
passing out could be made to heat up the cold running in up to 
180 deg. or 190 deg. 

The arrangement I have contrived for taking advantage of these 
principles is explained clearly in the specification of the patent, 
and I need not go any more into details, 

I may, however, give some data as to the probable expense 
which would be incurred in dealing with sewage in the way | pro- 
pose. Taking the sewage of Glasgow as an example, were a 
separate system there laid for the excreta alone, the daily volume 
of this sewage would not exceed, I should say, one million gallons. 
The number of water-closets at present is about 30,000; this would 
allow more than thirty gallons daily toeachcloset. In order, how- 
ever, to allow of the increase of the water-closet system to the 
whole city, let us put the volume at two millions of gallons daily. 
Now suppose all of this two million gallons was put into huge boilers 
and brought to ebullition, it would require to be kept boiling till 
about the tenth part of it was evaporated before the whole of the 
ammonia was driven off and secured. In this simple and wasteful 
manner there would require to be expended about 130 tons 
of coal, allowing 11b. of coal to be capable of evaporating 7 lb. of 
water. Even using it in this extravagant way, coal would actually 
be a cheaper agent, and certainly a much more effectual one in 
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obtaining the ammonia than any chemical mixture ever proposed. 
But to expend such an amount of fuel is altogether unnecessary. 
Of the heat required to raise up the water to the boiling point, 
three-fourths can be got back by the process of making it pass 
through the refrigerator ; and, by making use of the arrange- 
ment of several boilers connected together, the amount of 
heat required to convert the proper proportion of water 
into steam could be reduced to at least one-fourth of the 
usual quantity. This is after making a large allowance for 
loss by radiation; so that the amount of fuel necessary is thus 
reduced to little more than thirty tons. The expense of this fuel 
-would be different in different parts of the country. In Glasgow 
it would not at priseat be more than £10 or £12. The pre-ent 
selling price of ammonia in the market is about 7jd. per lb. 
According to chemical analysis, the amount of amm_nia in the 
daily sewage of a city like Glasgow, of 500 000 inhabitants, is not 
less than eight tons. To allow for loss of various kinds, let us 
call it five tons, and still we have £350 as the value of the ammonia 
obtainable daily. The cost of separating this and obtaining it is 
the fuel— £10 or £12 worth—and the sulphuric acid with whi ich to 
fix it. Every ton of ammonia would require about four tons of 
acid, the of which would be about £60. The cost of the acid, 
however, it is to be remembered, is not peculiar to this process, 
for in whatever way the ammonia is stored it must be fixed by an 
acid, The precipitate which is formed by the lime when it is 
mixed with the sewage containing the phosphoric acid, organic 
matter, &e., can be dried in the usual manner and then mixed with 
the sulphate of ammonia, forming manure equal in value to about 
half that of the best Peruvian guano. It is almost needless to say 
that a large balanee of profit must necessarily accrue from utilising 
sewage in this manner. From the sewage of a city like Glasgow 
there ought to be realised, if the system were carried fully into 
operation, £80,000 yearly. There can be no doubt the great 
difficulty in adopting a system like this of dealing with sewage 
would be the construction of the separate system. It would in- 
volve a considerable expense and a great disturbance 
business of a city while opening up the streets. But there 
is no help for it. If anything effectual is to be done in behalf of 
the sanitary interests of cities it must be done by a separate 
system. Whatever evil effects the sewage of a city causes, it is 
evidently within the streets and lanes and crowded courts, reeking 
with the emanations from sewers, dunghills, and privies, where 
the mischief is wrought. There has not been the slightest proof 
brought forward yet that sewage, when mingled with the volume 
of water in a larger river, is productive of evil « ffects to health. 
Of course I do not inelude here those cases where the water may 
be afterwards used for domestic purposes. I speak merely of 
effects arising from exhalations and stenches coming from the 
polluted water. We havea striking confirmation of this statement 
in the case of Glasgow. The river Clyde receives the whole 
sewage of the city, and is black and dirty enough in con- 
sequence. In summer weather, when the water is low and 
the heat is intense, the stench, when sailing down the river, is very 
great, and a loud outery generally gets up about that time of year 
that something must be done with the sewage. But what is the 
case in regard to the health of the city? Why those parts of the 
city next theriver are by no meansthe unhealthiest—rather, indeed, 
the reverse; and in summer, when the stench in the river is at the 
worst, the city is then freest from disease and death. The death 
rate, for instance, which during the winter was above forty— as high 
some weeks as forty-seven—is now down to little more than thirty ; 
last week it was twenty-six. A scheme was proposed some time 
ago to collect all the sewage by great sewers and pump it away to 
the sea at Iryine. This was to be accomplished at au expense of 
about a million and a-half. Suppase this money spent, and the 
works completed, there is not the slightest evidence before us that 
in a sanitary point of view the city would have been improved in 
the least. The separate system is one which can be constructed 
and put in operation with far less outlay of capital at the first, 
and with an almost absolute certainty of greatly improving the 
sanitary condition of thecity, while there is an undoubted prospect 
of utilising the sewage itself with a large profit. 

This last consideration I louk upon as a very important one. 
Financially, some cities are in a much better position than others, 
but in general taxation is already so heavy that the attempt to 
impose new burdens even for sanitary objects meets with great 
opposition. There can be no doubt that that scheme of dealing 
with sewage which would accomplish most inthe way of sanitary 
reform, and at least expense, or even witha profit tothe community, 
is the one which will meet with readiest acceptance. These are the 
two great objects to be kept in view. I propose this scheme 
believing that it will fulfil them better than any otherI have 
yet heard of ; but of course that is for the public at large to judge 
of. Meanwhile, I have to thank you for giving me an oppor- 
tunity of making my idea known. GAVIN CHAPMAN. 











THE SHEFFIELD STANDARD List.—In the eleventh and present 
edition of this useful work will be several additions and improve- 
ments. On page 10 there has been introduced a new engraving of 
a circular saw, showing «a great number of patterns of teeth, Xc. 
On page 48, devoted to spades and shovels, there are additions of 
patterns, and the prices have been revised. Page 58a, ‘* sections 
of steel,” is entirely new, and page 66 has been re-engraved and 
improved. The character of the whole work is extremely good, 
and most of the engravings are excellent. 

BoarD OF TRADE Examrnations.—Mr. 8. M. Saxby, the late 
Principal Instructor of Naval Engineer Officers in H.M. Steam 
Reserve, and long known in the nautical world as the author of 
the articles in the English Cyclopedia on naval science, ship 
building, steam vessels, &c.—as the inventor of the sperograph, 
—as the author of a book on the ‘“‘ Marine Engine,” ‘‘ Projectionand 
Calculation of the Sphere, and other similar works, will short ly open, 
in connection with a nautical instrument maker in the | lecture 
and class rooms for preparing candidates for Board of Trade 
examinations. This is the same gentleman about whose weather 
predictions there has lately been so much discussion in the Z'imes 
and other papers. We should imagine he ought to be just the man 
to prepare young praofical engineers for obtaining the necessary 
Board of Trade certificates. 

CONTINENTAL CoMPANIES.—The well known Société J. F. Cail 
expires on the 8th of June, 1870, but its position is such that 
there is little probability indeed of its dissolution. At the general 
meeting which took place on the last day of September, an account 
was rendered of the company, from which we extract the following 
memoranda :—‘‘ The business of the last year showed a notable in- 
crease. The Brussels establishment executed work to the amount 
of £70,000, or £1200 more than during the preceding year, and the 
gross prohts are set down at very nearly £40,000. The works at 
Valenciennes show a profit of £666 on a trade ‘of £4840 ; and those 
of Douai £6106 out of £28,746. The important establishment of 
Denain shows receipts equal to nearly £80,000, with os profits 
amounting to £12. BI: lastly, the Paris works make a return 
of £677,520, with profit amounting to £264,640. After 
deducting all charges, including reserve fund, the net profits 
yielded 80f. per share, namely, 25f. for interest, and 
55f. for dividend ; that is to say, 16 per cent. on the capital. 
The reserve fund of the company amounts to £264,000, in addition 
to a sinking fund, £224,000, and to landed prope rty held in reserve. 
The works of the eompany are now in full operation, and the cur- 
rent year is not likely to show a smaller result than the last. A 
meeting will shortly take place for the reconstruction of the 
society. Other companies are not so fi: rtunate as Cail and Ce. 
The Montlugon Glass Works Society has been dissolved, and is 
being absorbed into that of Saint Gobain. The company of the 
mines and ironworks of Ehlendorf has suspended operations for 
the want of the necessary means, and is being wound up ; but if a 
favourable settlement can be effected, M. de Souville will supply 
funds for the working of the society. 
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CAPTAIN ERICSSON ON THE ROTATION OF 


THE EARTH. 
AmoncG the papers read at the meeting of the United States 
National Academy of Science, held at Northampton last month, 
was one by Captain Ericsson, which the author stated was an ex- 


tract from an ** Essay on Solar Heat ” upon which he is er 
It appears that certain investigations relatiug to sol: 
undertaken chiefly with a view of ascertaining accurately how far 








the dynamic energy of the radiant heat of the sun can be made 
subservient in producing motive power, led him to coi 
among other important pre vctical manifestations of sol nergy, 
the abrasion of the eartl 5 surface caused by the flow of rain wate: 
in its course to the sea. In other words, the effect produced on 
the rotation of the earth by the mere change of position of th 
enormous masses of matter detached by the flow of rain water, 
irrespective of any expenditure of force called for on ount of 
friction in transit. 

It is evident, he says, that the effects resulting from the 
change of position of the matter abraded are twofold as regards 


the earth’s axial rotation. In the first place, the matter is brought 
nearer to the earth's centre, which approach tends to increas é 


rotary velocity of the earth, since the weight transferred moves in 





a less circle at the base than at the top of the height from which 
it extends, consequently calling for the extinction of a certain 
amount of vis vivre. The increase of rotary velocity imparted to 


s cause is, however, almost inappri 
besides its change of position 1 
tive to the earth's centre, will, in its course towards the sea, either 
approach the equator or seal from it. In the 
change will causs retardation, while in the latter it will aug- 
ment the earth’s rotary motion round the ax 


the earth ion 
Secondly, the abraded matte 











former cas 











In order to arrive at some practical idea of t of x - 
dation due to this cause, Captain Ericsson has chosen the M 
| sippi as his example. He has made choice of this river for 


to the | 


following reasons :—It has been thoroughly surveyed, and it « 
prises in its field every variety of soil and elim: ute, its S#Urce being 
among snows and lakes, frozen during a gi t portion of the year, 
while “its outlet is near the tropics. Show completely the Missis- 
sippi basin represents the average of the river systems of bot 
hemispheres will be understood from this fact, that although the 
rain gauges at its northern extremity show only thirteen inches 
for twelve months, those of the southern extremity reach sixty- 
inches with every possible gradation of rainfail in the int 
mediat In addition to this important circumstance, th 
basin covers 21 deg. of latitude and 35 deg of longitude, or 1460 
miles by 1730 miles. It has been shown by the official reports 
prepared by Humphreys and Abbott in 1861 that the average 
quantity of earthy matter carried into the Gulf of Mexico, partly 
suspended in the water and partly pushed along the bottom of th« 
river by the current, amounts for each twelve months to 
903,100,000,000 of pounds. This enormous weight of matter is 
contributed by numerous lar; ranches and upwards of one 
thousand small tributaries. The mean distance along 
the streams by which the sediment is carried in its course 
to the sea exceeds 1500 miles; but the true mean which deter- 
mines the amount of force acting to check the earth's rotation 
is far less. Now the centre of the Mississippi basia rotates in a 
circle of 15, 784,782ft. radius, and its velocity round the axis of 
the globe is 1147°90ft. per second. The mouth of the river, on 
= other hand, rotates in a circle of 18,246,102ft. radius, with a 

ircumferential velocity of 1326°89 feet per second. It will be 
seen, 'th refore, on comparing these velocities, that an increased 
circumferential velocity of very nearly 179ft. per second must be 
imparted to the sedimentary matter during its course from the 
centre of the basin to the mouth of the river 

The question here presents itself, where is the motive energ y to 
come from to impart the increased velocity acquired during th 
transit? The author states that the earth must supply the needed 
force. Tn other words, an amount of the earth’s vis vivu « 
sponding to the force required to generate the augmented speed 
will be extin eee. It has been stated above that the annual 
discharge of earthy matter at the mouth of the Mississippi is 
903,100 lions of pounds. It has also been shown that there is 
an increase of velocity of 179ft. per » acquired by 
a fall through 500°6rt. If, then, we multiply 903,100 millions 
by 500°6, we prove that the amount of ene to be 
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the earth in order to impart the stated increase of rotary velocity 
to the abraded matter exceeds four hundred aud fifty-two tri s 
of foot-pounds annually. 1 the formation of 000 squai 





miles of delta, over which the Mississip ypi now runs, has requ 1 
ages, during which the earth has been unceasingly deprived of vis 
vird, 

The next point to be considered is whether there exists suflicient 
compensatory force to make good the immense amount of Y namic 
energy expended. The mean rate of discharge into the Gulf of 
38,600,000 pounds per s¢ cond ; ; and, as has been 
already shown, there is an increase of circumferen 
considerable that a fall throu gh 500°6ft. is necessary to generate 
the same. Therefore, the amount of vis viva of which the earth 
is deprived every second by the waters of the Mississippi and its 
tributaries will be 19,323,000,000 foot- pounds, or 35, 
power. What provision do we discover for making 
stupendous drag on the earth’s rotation? The water pre 
on the Mississippi basin come chiefly from the Gulf of Mexico, 
raised by the heat of the sun. The gulf being situated sowth of 
the outlet of the river, the aqueous particles possess, at the com- 
mencement of the ascent, a greater circumferential velocity than 
the basin, and hence tend to impart motion to the atmosphere 
during their northerly course. On purely dynamic considerations, 
that motion and the motion of the aqueous particles ought to 
restore to the earth the loss of vis viva sustained, provided solar 
influence be not present. But solar influence is present ; the 
atmospheric currents do not move altogether in accordance with 
static laws, but are controlled and pe rturbed by the heat of th 
sun—an outside force competent to disturb and destroy terrestria 
equilibrium. Hence it is found that in place of an easterly motion 
of the atmosphere tending to restore, by its friction against the 
surface of the basin, the loss under consideration, the sun is fre- 
quently expending a vast amount of mechanical energy productive 
of ne nts which, by friction in a contrary direction, augment the 
loss. Captain Ericsson observes that it would be futile to attempt 
a demonstration to prove that, owing to solar influence, the friction 
and other resistance called forth t vy ‘the currents of air and \ apour 
is inadequate to restore the loss of vis vira sustained by the earth 
in consequence of the increase of rotary velocity which it must 
impart to the water of rivers running towards the equator. Nor 
would it be less futile to attempt a demonstration showing that 
the friction and resistance produced by such currents passing over 
the Mississippi basin from west to east is sufficient to restore the 
expended force of 35,000,000 of horse-power exerted in an opposite 
direction. 

As an example ‘of rivers running in an opposite direction, the 
author makes choice of the Lena, which falls into the Arctic Ocean. 
In this case he shows that the force exerted in the direction of the 
earth’s rotation very nearly balances the retardation caused by 
the Mississippi But the waters of the Lena, unlike the southern 
river, do not directly enter into a heated cauldron, to be at once 
converted into vapour. The previously chilled m: asses of the : 
flow into the great polar refrigerator, and from thence ar 
ferred to the evaporator in the equatorial regions. This tri 
cannot be effected without a considerable retreat from the e arth 8 
axis—so considerable, in:ieed, that before the required evaporation 
takes place the waters are further irom that axis than their source 
at the foot of the Gablonoi Mountains. There the imparted vis 
viva is more than neutralised. The author then proceeded to con- 
sider that portion of the subject which relates to the recovery of 
vis viva resulting from the lowering of the earth’s surface by the 
abrasion caused by rain, and showed that the approach of the 
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abraded matter towards the centre of the earth scarcely recovers 


| takeable sign fi 








1-41,000,000th part of the energy parted = during the change 





of position in the direction of the equator. pen Ericsson also 
urged a cause of retardation the erection of towas and other 
edifices on the earth. He considers that the change of position of 
t enormous masses of stone and earth in the form of bricks, 
together v he coal and other 1 m below the surface 
of the « t, cannot but be the cause of 





1 to some height above it, 





He ‘ in con ‘ that no reasonable doubt can be 
entertained that the earth sustains a loss of a of 39,894,658 
foot-pounds ever this y 56,40 seconds, 
\ learn that every si rkS a diminution of the 
earth's t of 3,446. t-pounds, in consequence of 
the « of position d matter carried towards 
the eq ) 





COLLISIONS AT SEA.—STEERING BY SIGNALS. 











AN experiment of great public importance has recently been tried, 
with perfect success, on board the General Steam Navigation 
Company's fine screw steamer Stork, on her trip from Granton to 
London The experiment consisted of tl substitution of 
coloured lig for the ystem <« i by which the 

f cl of a ves st gangway forward, 
€ s hi c ir iirections aft at the w el. The 
syst houting is slow, clums to misunderstanding 
and lure i ( ee highly ngerous both to the vessel in 
which it is practised and to others that may be in or near its course. 
Ati ery dark, the look-« at the bow gives the word to 


to the 


nner re nd 


















8 e wind among t 
and ‘ combin I 
constant i vere strain uj 
concerned in this essentially, " 
working. Instances are not uncommon, indeed, of the man on the 
poop faili to catch the word from t ptain, f his having 
» des i and to run forward to inquire whether the word is to 
sl t hel l It 1 scarcely be 
rid t! ‘ y, alt] it may be of 
i few secor ) of terrible disaster 
In large st nt poop and the iook~ gang- 
Way 18 dart col el leng The iz 
erf for steering direction y well 
induce won yilisions in our navig ver 
and on t parts of our coasts most crowded wit pping are so 
™m y, but t they are so fe 
1} xperiment made by ( in Atkins on board the Stor! 
was with Cowdy’s tri-colour signal single-hand lamp, by whic 
Stork was worked from Lowestoft to London, arriving ear! 
in the morning at the company’s quay at St. Katherine's Dock. 





The signals are extremely simple, and this first trial, im 
i without any preparation whatever, was perfectly success- 

















t ll respects, Captain Atkins working the lamp with the 
ut ease and celerity, and the man at the wheel catching 
instantly, with unfailing certainty, the signals given. Practically 
the new system would put the helm into the hands, or under the 
instant « ‘ f look-out—an advantage of \ mportance, 
as will be pare 





The lamp experimented with was cylindri 
constructed with ample provision for ventilati 
kept perf l 


open i tiour in es a neter, with 


ly cool. The light is shown throu, 





above 


crauks to Which the discs ar 





teersman to “port 








the signal for “starboard.” A half depressi 
tached to the coloured disc not at : l 

< r from t pert wl leav 4 light, 
meal ** at y \ there is no 1 alter 
cours r le of the lamp is turned towards 
te i lights were flashed instantly and with ease, 
Ww of sufficient brilliancy to pierce a fog of considerable 
density. Captain Atkins express« i = tl tm in 
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helmsmen during the 























the strongest terms, the he several watch 
which the lights were employed to work the vessel were delig 
with it, and with their em sucipation from the strained listening 
for “the word.” Mr. Strachan, pilot of thirty 
years’ experience, who ‘teak out ] ier’s fleet to the 
Baltic, happened to be a passenger on board Stork, and in 
answer to inquiries expressed his unqualified admiration and 
approval, and his belief that the adoption of suc ch a simple, rring, 
and rapid means of communication between the look-o i the 
man at the wheel would be of the a value in preventing 
night colli sions at sea; he thought, indeed, that no vessel sho tl ibe 
allowed to sail without being provided wi the such lamps, 

It may be mentioned that this — was primarily designed for 
railway use by station-masters, guards, and pointsmen, to whom, 


worked with ease as it is with one hand, it must pr i great 
acquisition. The experiment on board the Stork di . 
conclusively that it is capable of serving a no less 
pose in marine affairs; and, in substituting a cert 
1 often inaudible and uncertain soun 
destined to avert many disastrous and distressing 
and property. 



















THE MASTERSHIP OF THE Mint.—We understand that there is 
no truth whatever in the statements that have recently been made 
in several quarters to the effect that a ne ' 
oecur in the representation of the Edin 
Universities throu 
mastership of the Mint. 
offered to Dr. 
will be.—S¢ 

South KENstncTon MustvumM.— Visitors during the week ending 
2nd October, 1869:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 14,197; Meyrick and other 
galleries, 2353; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 5 p.m., Museum, 1767; Meyrick and other 
galleries, 133; total, 18,450; average of corresponding week in 
former years, 12,709; total from the opening of the Museum, 
8,848,211. 

BorLeR EXPLOSION 








gh the appointment of Dr. Ly mn Playf ur to the 
No such appointment has been made or 


*layfair, nor is it in the least degree likely that it 


sman. 





At Warriscton.—A terrible explosion 
happened on We Inesday morning at the Dallam New Forge of the 
Warrington Wire Iron C ‘ompany’s Works, resulting in the serious 
injury of many persons, though we believe no deaths a as 
yet resulted. It is not Cepgeens that ut the accident was due to any 
fault in the construction of the boiler, wh ch was man ufactured by 
Messrs. Jones and Son of that town, and which was put down 
five years ago. The Warrington Lxa r says that ‘All the 
boilers on the premises were inspected yesterday (Tuesday) by the 
inspector of the Boiler Assurance Company, and it is certain, 
therefore, that if any flaw had then existei that it would have 
been detected. We also understand th.t as far as the manage 
ment of the works are concerned that no blame can be attached to 
any individual. From what we believe to be a reiable source we 
learn that the cause of this sad accident was the overheating and 
collapsing of one of the internal flues of the boiler, most probably 
caused by shortness of water. The exact cause, however, cannot 
be ascertained until the boiler has cooled and a proper inspection 
been made.” 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.PuHons Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo.rFr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 





PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«*s All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. B. (Birmingham).—Advertise in Toe ENGINEER. 

R. L. (Dundee).— We do not know of it, but we will try to ascertain for 





you. 

T. G. (Birmingham).— Write to Mr. Berry, Royal Arsenal, Woolwich. We 
believe it was made under his own supervision, but we cannot say now, 

E. M. M.—“‘ Fenwick’s Subterraneovs Surveying,” 2s. 6d., and “ Merritt's 
Surveying,” 12s. 6d. Wedo not know of any work where the two sections 
are treated together. 

THANKFUL.—T%e specification is not yet published ; we cannot, therefore, tell 

you the price. It may be out next week. The price and directions for pro- 
curing the blue-books are published every week in THE ENGINEER. 
‘ C —We do not quite comprehend fyour question. What “solution of 
lime” do you mean? Give us some further particulars and we will 
endeavour to assist you. Whatever you use as a coating must of course be 
> of resisting friction. 

J. N. C. (Dudley).—There is not any, and there cannot possibly be any, 
“rule” of the kind. The most economical speed, which we suppose is what 
you want, will vary almost infinitely with the construction of the engine 
and the practical requirements of the work it has to do. If you have a 
special case in your eye we should advise you to get a good indicator and 
study the diagrams for the different speeds and pressures. 

A. R.—The following are the names of the leading German engineering 
periodicals :—‘‘ Der Civilingenieur” (theoretical and practical civil 
engineering), ‘‘ Organ fiir die,Fortschritte des Eisenbah wesens” (for 
railway engineering), ‘‘ Skizzerbuch fiir der Ingenieur” (examples of 
— with full details). You can see all of them at the Patent-office 

ibrary. 


WATER VELOCIPEDES. 
(10 the Editor of The Engineer.) 

Sir,—Can any of your readers give me the names of manufacturers 
of boat velocipedes for rivers? J. W. 8. 

October 5th, 1869. = 

POTATO FLOUR. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers tell me who are makers of the best 
machinery for making potato flour? Cc. G. 

October 6th, 1869. -_—_—_ 

CORDAGE FROM’ ALOE FIBRE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers furnish me with particulars of machines 
suitable for preparing the fibre of aloe leaves for manufacture into rope? 
It is said that rope equal to Manilla can be made from this substance. 

16, Rue J. B. Eyriés, Havre. Ernest NILLUs. 





FUSIBLE ALLOYS. 
(To the Editor of The Engineer. 

Srr,—Perhaps the following may answer the purpose of your corre- 
spondent “‘C. J.”:—D’Arcet’s alloy melts at 212 ceg., and consists of-- 
tin, three parts; lead, five parts; bismuth, eight parts. Dalton’s alloy 
melts at 197 deg., and consists of--tin, three parts; lead, five parts ; 
bismuth, ten and a-half parts. Onion’s alloy melts at 197 deg., and con- 
sists of—tin, two parts; lead, three parts, bismuth, five parts. If one 
part of warm quicksilver be added to Onion’s alloy immediately on its 
removal from the fire, it may be used at 170 deg.; it becomes solid at 
140 deg. WALTER GRAHAM. 

Firhill, Springbank, Glasgow, October 2nd, 1869. 


Tue EnGIneer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. -. £0 15s. 9d. 
Yearly (including two double numbers) .. .. .. £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of Tue EnctneeEr, 163, Strand. 
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SEWAGE CONTAMINATION AND THE LONDON WATER SUPPLY. 


ReEsvMING our discussion of this subject (see ENGINEER, 
September 24th), we revert to our former position—that 
we have no objectitn to a drinking supply obtained from 
the Thames, providing “sewage and other pollutions” are 
excluded in the first instance, and “ perfect filtration” is 
invariably observed. “ Perfect filtration” is a phrase used 
by the Royal Commissioners on Water Supply. We take it 
as we find it, but have already shown that the term must 
be understood in a qualified sense, seeing that it is possible 
for water to contain a highly dangerous species of contami- 
nation, even after filtration has been exercised with all the 
rigour and precision of the laboratory. How slowly the 
public mind becomes educated on questions of sanitary 
science is shown by the history of the London water supply. 
Thus we find that in 1851 the Chelsea sag oe took their 
supply from the Thames at Battersea, the Kent Company 
took theirs from the Ravensbourne, the West Middlesex 
from the Thames at Barnes, the East London from the 
Lea at Lea Bridge, the Southwark Company from the 
Thames at Battersea, and the Southwark and Kent Com- 
pany from Battersea, the Ravensbourne, and ditches and 
wells. The Lambeth Company had just removed their 
intake, wholly or in part, from Battersea to Thames Ditton. 
With this exception, the highest intake on the Thames was 
that of the Grand Junction, 360 yards above Kew Bridge. 
The General Board of Health pointed out the evils of 
drawing water from the Thames within the tideway, where 
it was ex to sewage contamination. In 1851 the 


Government, “distracted by conflicting opinions,” as we 





are told, appointed what was called “the chemical com- 
mission,” consisting of three eminent chemists, to inves- 
tigate the character of the London water supply. Remem- 
bering whence the supply was drawn, it is not without 
astonishment that. we look back and find these eminent 
men reporting that, in their opinion, the Thames water 
was “perfectly wholesome, palatable, and agreeable— 
uniform, plentiful, and safe in use.” But in spite of all 
these good qualities in the water which the people were 
then drinking, the chemical commissioners were somehow 
constrained to recommend that the supply should be drawn 
at a point above the tidal wave, in order to avoid the 
“liability ” to contamination by the London sewage. 

When we read the “summary of conclusions and recom- 
mendations” at the close of the report of the present Royal 
Commission on Water Supply, we are forcibly reminded of 
the Chemical Commission of 1851. Thus we find the Com- 
missioners saying: “There is no evidence to lead us to 
believe that the water now supplied by the companies is 
not generally good and wholesome.” Yet farther on they 
say, that when sewage is excluded and filtration is perfect, 
“water taken from the present sources will be perfectly 
wholesome, and of suitable quality.” Bearing in mind the 
report of 1851, and the report of 1869, we now take up 
Mr. J. Netten Radcliffe’s report, dated July 15th in the 
present year, giving the “results of an inquiry into the 
causes of the turbidity of the water supplied by the South- 
wark and Vauxhall and Lambeth Water Companies.” 
This report is addressed to the medical officer of the Privy 
Council. In the appendix is a “report on certain waters,” 
by Dr. J. Burdon Sanderson, F.R.S. Three of these waters 
are samples from the Thames, taken at the following 
points: at the intake of the Southwark and Vauxhall 
Company ; at a point opposite the former intake of the 
same company; and at the intake of the Lambeth Company 
above Kingston. Dr. Sanderson states that in each of the 
waters derived directly from the Thames he found an 
abundant deposit, which “presented all the characters of 
the deposits described by Dr. Hassall in his paper on the 
‘ Microscopical Characters of the London Waters,’ published 
in 1851.” Among the specimens of filtered waters—the 
actual supply sent into London—was one taken from the 
standpipe in the rear of the house occupied by the superin- 
tendent of the Southwark and Vauxhall Company’s 
reservoirs at Battersea. This sample contained so small a 
quantity of suspended impurity that it appeared to the 
eye perfectly bright and clear. But after standing in a 
glass bottle for some days, a thin, flocculent-looking deposit 
was perceivable. This was found to consist partly of 
diatomacez, of the same species as those occurring in the 
Thames water, but principally of microscopical masses of 
gelatinous material, composed partly of living plants and 
animals and partly of shreds of vegetable tissue and frag- 
ments of grit. There were no ciliated infusoria, but a consi- 
derable number of monads. The more significant fact, to 
which Dr. Sanderson draws attention, is thus described :— 
“When the water containing the deposit (after the separation 
of the upper layers by means of the syphon) is examined 
with a magnifying power of 500 diameters, it is found to 
beeverywhere infested with particles of extreme minuteness 
endowed with active Brownian movement. These particles 
are either rod-like (in which case they are probably of the 
same nature with leptothrix filaments), orof round orovalcon- 
tour, and may, I think, be compared with the swarmspores 
of Hallier.” In a sample of water taken from one of 
the covered reservoirs of the Lambeth Company, situate at 
Sydenham, while the deposit was extremely trifling in 
quantity, the character was the same as in the former case, 
except that the rod-like bodies and microspores were in- 
creasingly numerous. Speaking of the higher forms of 
living organism—the ciliated infusoria, diatomacex, desmi- 
de, &c., Dr. Sanderson attributes their presence to defec- 
tive filtration. “ But,” he says, “as regards monads, and 
more particularly as regards the actively moving micro- 
spores and rods, the case appears to be different. They 
probably afford proof that chemical decomposition is in 
actual progress, and that the water containing them is in 
such a state as to be improper for consumption.” The con- 
clusions of Dr. Sanderson are based on actual experiment. 
The public may compare them with the opinions expressed 
by the Royal Commissioners. The latter believe the water 
supplied by the companies to be “ generally good and 
wholesome.” Dr. Odling, when stating that “ sewage 
water ” could be so purified as to be safely admissible into 
water which should afterwards be used for drinking pur- 
poses, avowedly based his opinion mainly on the “fact” 
that the “undefecated sewage, &c., discharged into the 
Thames above the source of the present water supply is 
not recognisable in the water at present supplied.” Since 
that opinion was given by Dr. Odling in his evidence before 
the Royal Commission, Dr. Sanderson, as shown, gave 
reasons for disputing the alleged “ fact,” and has revealed 
a state of things in connection with the water supply which 
materially interferes with Dr. Odling’s reasoning. 
Another champion for the existing supply, namely, Dr. 
Letheby, gave a voy testimonial that the supply from 
the mains of all the companies indiscriminately was 
“ athoroughly wholesome water.” On the other hand we now 
find Dr. Sanderson pointing to the “rod-like bodies and 
microspores ” in the water of two of the London companies, 
and intimating the serious suspicion which such phenomena 
excite. If Dr. Sanderson does not positively say that such 
water is “improper for consumption,” he has no hesitation 
in saying that it is “probably” so. Certainly after such a 
revelation we cannot confide in the statement of the Royal 
Commissioners, wherein they say, “There is no evidence to 
lead us to believe that the water now supplied by the com- 
panies is not generally good and wholesome.” The Com- 
missioners have great confidence in filtration; but Mr. 
Radcliffe shows that something more than this ought to be 
demanded. In the case of the Southwark and Vauxhall 
Company, there is a channel of communication between the 
reservoirs at Battersea and the Thames at that spot. This 
old conduit is said to be only used for letting water run out; 
but it is quite a physical possibility—if not a moral one— 
that the water should also run in, and Mr. Radcliffe seems 
to think it would be as well if the company were delivered 








from this temptation. Mr. Radcliffe also found an arrange- 
ment on the company’s premises, which permitted (though 
we do not say it was done) untiltered water to be passed 
directly from the subsidence reservoirs into the engine wells 
for distribution. This communication, like the other, Mr. 
Radcliffe considers ought to be “ entirely cut off.” Much 
has been said against the analyses of Dr. Frankland. But 
scarcely anything can be more striking than the correspon- 
dence between these analyses as performed on the waters 
of the two companies now referred to, and the subsequent 
discoveries of Mr. Radcliffe. In the case of the Lambeth 
Company, a very important recommendation is made by 
Mr. Radcliffe, namely, that the intake should be carried 
higher up. A mile above the present intake of this com- 
pany the river Mole opens into the Thames. During 
Freshets and floods it is not uncomnon for the Thames to 
be clear and bright above the junction of the Mole, and 
turbid below it. The current of the Thames also sets 
towards the intake, so that the latter receives the maximum 
of mud, and whatever else may accompany the mud. During 
the floods of last winter the river at Long Ditton “ had the 
appearance of pea-soup.” Mr. Radcliffe reports that the 
removal of the intake to a pointabove Moulsey Lock would 
not interfere with the existing works at Long Ditton, and 
would remedy the “ exceptional turbidity ” of the Lambeth 
Company’s supply. The same argument applies to the 
intake of the Chelsea Company, which is situated close at 
hand and suffers incommon with the other. How necessary 
it is that there should be an improvement may be judged from 
the fact that, in 1867, Dr. Frankland obtained a transparent 
sample of water from the Southwark Companies mains on 
only one occasion. In reference to last year Dr, Frankland 
reported :—*“ On several occasions the water of the Lambeth, 
Southwark, and Chelsea Companies was in such a muddy 
condition as to render it totally unfit for domestic use.” 
As in 1867,so0 in 1868, only once in the year did Dr. 
Frankland obtain a clear sample of water from the mains 
of the Southwark Company. The samples were taken 
monthly. Dr. Northcote Vinen, the Medical Officerof Health 
for St. John’s and St. Olave’s Southwark, speaking of the 
water as drawn from the mains of the Southwark Company 
throughout almost the whole of last winter, says :—* 
don’t know anything which could convey a better idea of 
it than by comparing it to diluted pea-soup, or to a yellow 
November fog. It was certainly unfit for domestic pur- 
poses.” In the public swimming baths at Bermondsey 
the water supplied by the Southwark Company was occa- 
sionally so turbid—even as late as last May—that the 
bathers refused to enter it. About a year ago, or less, the 
company attached a strainer to the mouths of the supply 
pipes at these baths, to exclude “ fishes,” and to prevent 
the introduction of “ a filamentous growth, offensive to the 
eye, which at times entered the baths in considerable 
quantities.” Assuredly the Royal Commissioners have 
ample reason for saying that filtration “ is at present in 
many cases very imperfectly performed.” Still they tel 
us that “ the water is generally good and wholesome.” 

We have stated on a former occasion that 44 per cent. of 
the London water-supply comes from the basin of the Lea. 
This supply is in the hands of two companies—the New 
River and the East London. In 1867, the first of these 
two companies supplied the metropolis with a daily average 
of 23,790,667 gallons, while the East London supplied 
19,298,241 gallons. The New River Company take their 
supply from three sources :—Chadwell Spring, situated 
between Hertford and Ware ; wells sunk in the chalk at 
Amwell, near Ware, and at Hoddesdon and Cheshunt, a 
little lower down the valley; and lastly from the 
river Lea itself. The waters from these sources are 
united and conveyed to London by an artificial channel, 
called the “ New River,” which at the present time 
has a length of about twenty-eight miles. The supply 
of the East London Company is derived from the 
river Lea at Higham Hill, in the parish of Walthamstow, 
about niuve miles from the point where the Lea enters the 
Thames. In the parliamentary session of 1867 this com- 
pany obtained powers to draw 10,000,000 gallons of water 





per day from the Thames at Sunbury, about two miles 
above Hampton, and therefore higher up the stream than 
the intake of any of the other companies. When this 
| scheme comes into operation the East London Company 
| will no longer be drawing their supply wholly from the 
basin of the Lea. It should be mentioned that the New 
River Company have both legal power and mechanical 
appliances whereby to draw water from the Thames 
between Blackfriars Bridge and Southwark Bridge. This 
supply is intended for sewers and roads, and is conveyed 
in separate mains. But the engineer of the company 
stated before the Royal Commission that the power thus 
possessed had not been exercised for many years. Perhaps 
it were well if the arrangement were dispensed. with 
altogether. The East London Company are prohibited 
from using any second-rate water, and_ their 
engineer, Mr. Greaves, seems to think that this 
is the best plan. The chief drawback to the character of 
the supply furnished by the East London Company, ap- 
pears to consist in the filthy tidal waters of the lower Lea, 
which are liable to percolate into the reservoirs at Old 
Ford, an evil aggravated by the great “storm overflow” 
at the junction of the high and middle level sewers at Old 
Ford. In reference to the New River Company we have 
the ordinary indications of previous sewage contamination, 
sometimes to a considerable extent. 

The consideration of the chalk wells of the Kent Com- 
pany we must defer until the occasion of another article, 
that part of the subject being generally important, owing 
to its peculiar bearing on the analyses of Dr, Frankland. 


TASMANIAN RAILWAYS. 

TASMANIA wants railway accommodation, and the want 
is to be supplied. The first instalment of the system which 
will, we suppose, ultimately open up the resources of the 
country, is to consist of a line from Launceston to Hobart 
Town, a distance of about 120 miles, This is all very well. 
It is a right and proper thing that a flourishing young 
country should provide for itself, and enjoy all the blessings 





which railways can confer, but the flourishing colony must 
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not forget that railways are not always unmixed blessings, 
as but too many holders of railway property in this country 
know. It is a very good thing to be part owner of a paying 
line, but is a very bad thing indeed to pay heavily for 
shares which bring in no profit, We fear that Tasmania 
does not know this. We fear that its inhabitants hold the 
false doctrine that, given a railway, profits and benefits 
must follow. They are, we fear still more, about to commit 
an act which they will regret to the end of not only the 
present, but of the next generation. From recent advices, 
we learn that a proposal put forward by Mr. Doyne, a 
colonial engineer of some reputation, is finding favour in 
Tasmanian eyes. Mr. Doyne actually pate that the 
initial line, from Launceston to Hobart Town, shall be laid 
to a gauge of 5ft. 3in., the Irish gauge in fact; and being 
reasoned with on the subject, he has pointed out that such 
a gauge is the best that can be adopted, because it is easier 
to build inside cylinder-engines to a gauge of 5ft. 3in. than 
to any narrower gauge. 

f Mr. Doyne asserted that the moon was made of green 
cheese he would do no one any harm, and we should not 
waste time in disputing the proposition. We have no hope 
that it lies in the power of any engineer to persuade Mr. 
Doyne that if he lays down a line of 5ft. 3in. gauge in 
Tasmania he will commit a grave error; but we do hope 
that our friends and readers in Tasmania—and they are 
neither few nor lacking in influence—will lift up their 
voices and save the colony in time from a great evil. The 
Irish lines—all laid to 5ft. 3in. gauge—do not pay. The 
conditions under which they are worked are more favour- 
able as regards traffic than any that Tasmania is likely to 
boast of for very many years tocome. A gauge of 4ft. 8}in. 
suffices. to carry the enormous traffic of the London and 
North-Western or the North-Eastern railways. The Me- 
tropolitan Railway could carry about aptag Sor 
per month, The line from Launceston to Hobart Town 
will not carry as many in each year. The 4ft. 84in. gauge 
is wide enough for Mr. Fowler and Mr. Burnett—why may 
it not suffice for Mr. Doyne ! 

But we beg the people of Tasmania to look beyond the 
ordinary gauge normal to first-class English lines. Let 
them cousider what has been done by Carl Pipe in Norway, 
with the narrow gauge—the 7ft. gauge is gone for ever— 
and we speak of all gauges less than 4ft. 8}in. 
as “narrow,” let them consider the ways of Mr. Spooner 
as shown on the 2ft. road between Festiniog and 
Port Madoc. We do not urge on Tasmania 
the adoption of a railway system laid to a gauge of 2ft. 
or 2ft. Gin., although we believe the latter would suffice 
for every present want; but we do urge them to permit no 
wider line than one of 3ft. Gin. gauge to be laid down, It 
will suffice for every need that can possibly arise within 
the present century, and it admits of being readily increased 
when the colony has become rich, and its railway traffic 
enormous. The cost of the line from Launceston to Hobart 
Town may be reduced from £850,000, or £7000 a mile, 
exclusive of land, to about £4000 per mile by reducing 
the gauge—and this reduction means a profit instead of an 
absolute loss. Mr. Doyne alone represents the 5ft. 3in. 
delusion. We venture to assert, in the most emphatic 
terms, that not one English engineer of eminence or posi- 
tion will endorse his views, or urge a syllable in favour of 
a gauge so wide as that which he proposes. Whether the 
people of Tasmania will or will not listen to reason we are 
unable to say. We have done our duty. We have pointed 
out that if they adopt a gauge wider than 3ft. 6in, they 
will commit a commercial blunder of no small importance, 
and having done so, we can only stand by and watch the 
result. In addition, we urge the people of the colony to 
institute some sort of inquiry by competent men into the 
merits of Mr. Doyne’s proposal. As to the result of such 
an inquiry we have no doubts whatever. 


THE SERPENTINE AND HYDE PARK. 

Tue forty acres of ornamental water extending from the 
Bayswater end of Kensington Gardens, to near Albert-gate, in 
Hyde lark, familiarly known as “the Serpentine” (lake or 
river, which the reader pleases) is in the hands of Messrs. 
Fowler, of Queen’s-square, engineers, and of Mr. Jay, the con- 
tractor, of Caledonian-road, to receive at last the treatment it 
has required for so many years. Three more decades would 
make it at least a century, since the bed of this river-lake was 
emptied. This simple fact concerning such a piece of water, 
with such surroundings, and in such a city as London, will lead 
differently-constituted minds into various fields of retrospective 
contemplation. One will think how many have perished there ; 
another may calculate the number of generations of ducks that 
have disported themselves on or near its surface; a third may 
tell his grandson how he made love to his grandmother in skates 
on ice which may long since have formed clouds above the highest 
peaks of the Andes, or elsewhere—and so on. 

Our business with the Serpentine, however, has merely to do 
with its being drained of its water, having its mud removed and 
disposed of, its bottom levelled and re-lined with clean clay, its 
margin protected from attrition, and—when it is ready for the 
reception—its being regularly supplied with pure, clear, running 
water. We believe, then, that all these matters are to be thus 
accomplished :— First, the water will be drawn off. But this has 
not been done for seventy years; and, as it is unlikely that any 
maps or plans of old pipes, drains, or sewers exist at the Office of 
Works, these sewers, &c., must be sought for and intercepted; 
and as they are, no doubt, numerous, and will probably turn up 
when and where they may be least expected, it may cost those 
concerned considerable trouble to expose the bed of the orna- 
mental water to the vulgar gaze. A permanent connection will 
be made with the existing overflow sewer, by which the lake 
can now, and always in future, be drained. When the water is 
drawn off, the mud—which, over a considerable extent of the 
bottom, is 9ft. deep—will be allowed to dry gradually, and, 
when thick enough, will have its upper surface removed. On the 
more consolidated bottom, a filling of hard clay will be deposited, 
the clay used being taken out of holes, into which the mud will 
be put and covered. There will be a uniformly sloping bottom 
to 8ft. by 12it. at the eastern side of the bridge, where lies the 
larger portion of the lake. But on the western side, in Kensing- 


ton Gardens, the extremely shallow part will be deepened a 
little, but not to more than 5ft., in the middle, so that it will be 
perfectly safe for skaters; and the sides will have very easy slopes 
of 5 or 6 to 1, and be uniform. The top will be protected by 
pitching and a granite kerb. 








The future supply of water will be laid on from the mains of 
the Grand Junction Water Company, in Bayswater-road, into 
the bed of the lake near the fountains ; there wil! thus be at all 
times pure water. At present the supply depen’s on drainage 
from the surrounding area, and pumping from Duck Island, in 
St. James’ Park. The water will remain as it is, deeper on the 
eastern than on the western side of the bridge. Depth conduces 
to purity and clearness, for there is little vegetation in deep 
water, 

Having thus summarised the intended operations for cleansing 
the Serpentine and keeping it sweet, we are tempted to offer a 
few remarks on the Park as a whole, although landscape gardening, 
while within our legitimate province, is nut often treated of by 
us. The soil of a great portion of Hyde Park is a poor one, on 
which the grass fares miserably in a dry, hot summer—at the 
very time when a bright green sward is wanted to enhance the 
beauty of London’sshow park, to which its gardeners dosuchcredit. 
On the other hand, this seventy-year-old mud, formed of all sorts of 
ingredients, is rich fertilising matter. It is dirt in the wrong place 
(as Lord Palmerston said of sewage); the right place for it is, 
in our opinion, on the surface of the adjacent grass. If used as 
top-dressing annually, for the next ten years, it would make the 
turf of Hyde Park “beautiful for ever;” it would be per- 
manently verdant. This year, sufficient could be taken from the 
river bed; subsequently, it could be carted from the depots in which 
the contractors will leave it, and, if corrected with lime wheu 
applied, would form a grass manure worth several shillings a load 
to any grazier, and therefore too valuable to be buried, lost, or 
thrown away. Anyhow, and independent of the grass, there are 
two or three other uses to which it could be beneficially turned. 
First, many of the myriad of admirers of what is known as the 
“lower Walk” (going from east to West of Kensington 
Gardens, parallel with Rotten-row, and over a portion of which 
that weeping beech droops his graceful head) must have observed 
that a large number of the rare specimen trees on either hand 
have grown so luxuriantly as to overcrowd each other, and injure 
their smaller neighbours. It would be a sin to immolate them with 
an axe; why should they not be transplanted? Now, it would 
not do to crowd the open, elevated space at each side of the 
broad walk from Albert-gate to the Marble Arch with any sort 
of trees; but in many low-lying, sheltered places, oases, so to 
speak, of these valuable specimens might be formed, where they 
could grow to the maturity uf their native forests, instead of 
being “thinned out” and sold for firewood. And, for such 
oases, the rich mud aforesaid would go far to form a suitable 
compost. Secondly, it might be used to revive many a weakly 
tree in various parts of the Park. Much would be done towards 
this end, if a trench six or seven feet deep and as many wide 
were cut round each patient, at a sufficient distance from his 
stem, and if such trench were filled with the mud: this should 
be done in spring when the frosts were over. And, thirdly, 
it would be a charity to put twelve or eighteen inches of it over 
that barren-looking ground stretching inside and next to the 
railings, from the Marble Arch tc Victoria-gate. 

While we are about it, let us speak of another matter—the 
footpaths or walks in all the parks, especially Hyde Park. Why 
are so many of them eyesores through being worn crookedly at 
the sides? There are several canses of this. Sometimes they 
do not make the shortest cut to the wearied or hurried pedes- 
trian; often they are muddy or dusty; but generally, along with 
other drawbacks, they are rough. The well made carriage-road, 
if neither too wet nor too dry, is infinitely more pleasant, either 
to the tired workman or the well-booted saunterer to walk upon 
than are the round-gravelled footpaths. We suggest, then, that 
the latter should be first laid out in the proper direction—the 
nearest way from point to point—that they should then be 
asphalted (there is no objection to asphalte, except that it has to 
be broken for drainage, but it can be mended again); and, lastly, 
that their sides should be ornamented with clumps of low, hardy 
shrubs and rockeries, which would be useful also in breaking 
the line beside the walk. If the paths were smooth, direct 
passengers would walk on them rather than go round the clumps 
of shrubs at the sides, and it would soon become “the thing” 
not to spoil the grass, Parks in or near towns are of such 
interest and importance to Englishmen, at home and in the 
colonies, where new ones are made or old ones renovated so fre- 
quently, that the above jottings may be acceptable te many of 
our readers, both lay and professional. We therefore submit 
them for their perusal. 
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struction and Architectural Drawing. With one hundred and 
thirty-three illustrations, drawn on wood by the author. By 
Ex.is A. Davipson, Science and Art Lecturer in the City of 
London Middle Class Schools, Author of “Linear Drawing,” 
“ Projection” (Cassell’s Technical Series), “ Rizht Lines in 
their Right Places,” “Our Houses,” “Our Bodies” (Cassell’s 
Primary Series), &c. &c. Cassell, Petter, and Galpin, London 
and New York. 


TuosE who have watched for the last few years the pro- 
ductions of our scientific, and what might be fairly called 
our educational press, cannot have failed to observe that 
the volumes it supplies are far better calculated to promote 
the progress of technical education than formerly. It may 
be very true that our artisans and working classes generally 
are more ready and willing to learn than in past times, 
and are also more capable of appreciating and availing 
themselves of the advantages placed within their reach. 
But it cannot be forgotten that they till recently 
had not the aids to knowledge that are now placed at 
their command. Some years ago there were but few tech- 
nical works to be had, and the few that might have been 
read with profit, were only to be purchased at a price that 
precluded them from becoming the property of a working 
man, The style in which these books were written was so 
abstruse and needlessly complicated, that they were far 
better calculated to repel than to invite perusal and study. 
A man must master the alphabet of a language before he 
can read it; and no series of technical works will be of real 
value to the artisan unless each volume commences with 
the alphabet of the subject of which it treats. It is the 
wisest plan, whatever method of instruction may be adopted, 
to assume that those about to be instructed know absolutely 
nothing of the subject; and where the working classes are 
concerned it is the only plan that will ever be successful. 
Opinions vary upon the qualifications necessary to con- 
stitute a good engineer, the term being used here in its 
widest signification. Without going into detail or attempt- 
ing to reconcile conflicting views, it will be universally 
admitted that no one will ever make an engineer who is 
not a fair draughtsman, or who, in other words, does not 
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“like drawing.” Any man who cannot take a sheet of 
clean paper, his pencil, rule, and compasses, and delineate 
any object upon it without feeling gratified at the result 
of his labours, had better not think of engineering. His 
heart will never be in his work, and he will never suc- 
ceed in it. Mr. Davidson commences his little volume with 
the description of the various drawings required to enable 
any particular work to be carried out,and thence passes on to 
a consideration of the different kinds of foundations used 
in construction. Unquestionably the favourite method of 
founding buildings and structures at the present day is upon 
concrete. The age of timber = is gone, probably never to 
return. Both among English as well as French engineers, 
concrete is recognised as the simplest and surest means of 
obtaining a good foundation. Special cases no doubt 
necessitate special treatment ; but, as a rule, the employ- 
ment of concrete, hydraulic or otherwise, has made great 
progress with the profession at home during the last few 
years. In the chapter treating on masonry the different 
kinds of stonework are described, and further demonstrated 
by illustrations. All stonework is, in fact, a gradation from 
uncoursed rubble to the “ perfect ashlar.” One of the best 
specimens of the former class of work that we are ac- 
quainted with is a church in Kennington-road, which, with 
the exception of window-heads, sills, and a few other parts, 
is altogether built in uncoursed rubble. Our author's 
remarks upon brickwork embrace the geometrical delinea- 
tion of the various forms of arches, together with plans 
and elevations of the different methods of bonding brick- 
work and proportioning the heights and dimensions of 
footings and window-heads. In the second part of 
“Masonry” the skew arch is investigated, and rules given 
for determining the development of the cylinder, the form 
of the centreing, and the joints of the voussoirs. Skew 
arches are now obsolete, and in a few years there will not 
be very many engineers who will have had any experience 
in that particular branch of construction. To build a skew 
bridge of a sharp angle, altogether of stone, and to make 
all the necessary calculations and templets, is a job of 
which any young engineer may be justly proud. 

The next section is devoted to the subject of underwork, 
including the question of the scarping, joining, and length- 
ening of timber. A couple of full-page plates are given, 
in which nearly every possible variety of timber-joining is 
shown, and the relative advantages and strength of the 
different connections are well demonstrated in the text. 
The section of “Carpentry” concludes with the construc- 
tion of roofs, floors, and partitions. Under the head of 
“yoofs,” the author includes only those of timber, which 
are therefore of limited span, as iron has altogether super- 
seded its predecessor in all cases where the span assumes 
any considerable proportions. A chapter on “ Joinery,” 
which it is absolutely necessary should be distinguished 
from carpentry, and another on “ Fire-proof Construction,” 
bring to an end this useful and valuable little volume. In 
conclusion, we heartily endorse the recommendation of the 
author in his preface, where he strongly urges upon his 
readers the necessity of not being satisfied with merely 
reading the work. They should do more. They should 
take their paper, rule, and pencil, and work out to a good 
large scale all the diagrams contained in the treatise. By 
this method, and by this method alone, will they thoroughly 
master the subjects brought under their notice, and be 
able, not only to copy, but to design and execute as well. 
The actual drawing upon paper—the correct method to 
accomplish any particular task, or the proper form in which 
to dispose any given amount of material—-will impress it 
more firmly and permanently upon the memory than if it 
were simply perused many times, so that it became even 
“Jearn’t by heart.” Several large folded plates are attached 
to Mr. Davidson’s book, where the size of the other illus- 
trations would not have afforded scope enough for the 
explanation. The publishers have well seconded the object 
of the author, and have done their part in rendering the 
volume cheap, handy, and deserving of popularity. 


Society of Engineers’ Transactions for 1868. London: E. and 
F. N. Spon, 48, Charing Cross, 1869. 
To bring the Atlantic and Pacific Oceans into a more direct 
and immediate communication than is accomplished by the 
present railway across that portion of the Isthmus which 
is called Panama is undoubtedly one of the future engi- 
neering operations which awaits the profession at large. 
In the volume before us there are no less than three con- 
secutive papers devoted to an analysis of the different 
methods put forward at various times with the object of 
accomplishing this result. The rival schemes of railways 
and canals are discussed in an able and interesting manner, 
and the wholesubjectisthoroughly ventilated and exhausted. 
Whatever may be the project ultimately undertaken, it is 
certain that the successful piercing of the Isthmus of Suez 
has given a stimulus to the construction of canals in 
similar situations which they would not have otherwise 
received. With regard to the results arrived at by the 
author of the three papers, who, it must be admitted, has no 
professional or practical knowledge of the question, we 
differ altogether from his views, and are inclined to treat 
as a mere chimera his imaginary assertion of the wonderful 
mountain “pass” which is to constitute the channel where 
the two oceans are to intermingle their waters. The 
plates attached to these three papers are exceedingly well 
got up, and are very favourable specimens of lithographic 
colouring. ; 
Mr. F.. C. Danvers appears as the author of a contribution 
upon “ Engineering in India,” which is particularly worthy 
of perusal and attention at a time when there is a prospect 
of a wider field than ever being opened for the services of 
professional men, especially of the younger members, who 
are those which need employment the most. Ifthe rumours 
that are afloat respecting the construction of several 
thousands of miles of railways in India by the Government 
be correct, there will be no lack of engineering work for 
some years in our gigantic Oriental dependency. As might 
be expected, the discussion on Mr. Danvers’ paper turned 
principally upon the rivalry between the military and civil 
elements, which are, perhapsinjudiciously, combined in the 
executive of the Public Works Department. Civil engineers 
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in India are jealous of their military colleagues, and have 
most unquestionably good right to be so. Into this subject 
we do not intend to enter. The whole matter has been so 
-frequently discussed in our leading and correspondence 
columns, that whatever may be the nature of the terms 
upon which young members of the profession enter into the 
service of the Indian Public Works Department, they can- 
not justly complain of ignorance on the point. In a word, 
they cannot now say, as they might have said some years 
ayo, that “they were taken in.” Every person covenanting 
with the “Secretary of State for India” to serve as a 
civil engineer, is aware, or can be if he chooses, of the 
terms of his covenant. He can become acquainted with 
the salary, present and future, that is attached to the 
various grades, He can calculate to a nicety the chances 
of promotion from the statistics at his disposal; he knows 
what the retiring pensions are, the arrangements for 
furlough and sick leave, and if so inclined, he may estimate 
approximately from the published tables of mortality the 
odds against him in his battle with the climate. It may be 
quite true that the remuneration offered, and the ultimate 
prospect of promotion, are not sufficient to induce engineers 
of ability to “go out ;” but those who accept the conditions 
such as they are—and do “go out,” cannot in common fair- 
ness afterwards recriminate upon the authorities. If the 
latter do not choose to bid high enough for men of ability, 
they will not get them. That is their look out, and, pro- 
vided they are content with a second-rate article, the vendor 
has no right to complain. 

A few pages more devoted to a description of the pre- 
sentation of a valuable testimonial to Mr. Alfred Williams, 
the indefatigable hon. secretary of the society, brings us to 
an excellent and practical paper upon the “Redhill Sewer- 
age Works.” ‘This is undoubtedly the best paper in the 
“Transactions,” more especially as it deals with a subject 
with which many young members of the profession are but 
very indifferently acquainted. Those interested in “gas 
works” will find a good deal of information in the contri- 
bution of Mr. Gore, as well as in the discussion which 
followed the reading of it. The aim of gas engineers at the 
present time appears to be the discovery of some other new 
material than coal from which to extract an illuminating 
product. The different substances proposed and experi- 
mented upon were successively introduced during the 
discussion, _The volume concludes with a paper upon “ The 
Application of Steam to the Cultivationof the Soil,” in which 
the implements and machinery available for the purpose 
are fully described and commented upon. A visit to any 
of the great agricultural shows is sufficient to convince the 
observer that farmers appreciate more and more every day 
the advantage of machine over hand labour. In fact, there 
is scarcely now a farm of any magnitude where machine 
implements are not employed, and when once introduced 
they are rarely or never discarded. With respect to size, 
the present volume of “Transactions” is an improvement 
upon its predecessor, which was much too bulky. In all 
other points it fully sustains the well known reputation of 
its publishers. The plates, many of which are of an intricate 
and complicated nature, are capital specimens of lithography, 
and are sufficient in themselves to indicate that the 
members of the society spare neither trouble nor time to 
render the contributions to their transactions valuable, 
interesting, and instructive. 


THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

A VERY numerously attended meeting of members of this institu- 
tion was held on Saturday, the 2nd inst., at the City Terminus 
Hotel ; Mr. J. Newton, Royal Mint, president, in the chair. The 
business of the sitting commenced with the election of the honorary 
and ordinary associates, and among the former of these was Mr. 
Jeats, of the foundry in Bombay Dockyard. It was next arranged 
that a collective and official visit of inspection by members and 
friends should be paid on Saturday, the 16th inst., to the Abbey 
Mills Pumping Station of the Great Main Drainage Works. Mr. 
Bazalgette had kindly granted permission for the visit, and Mr. 
Cooper, the resident engineer at Abbey Mills station, had promised 
to be in attendance and furnish all the practical information 
desired. 

Mr. J. Nicholson, of the Blackwall Ironworks, Isle of Dogs, 
then proceeded to read his promised paper on a ‘‘Continuous Expan- 
sion Engine.” After some preliminary remarks, the author went 
on to state that after Watt had converted the reciprocating motion 
of the steam engine into a rotary motion, the next step was to 
endeavour to effect economy by cutting off the steam at an earlier 
stroke, and this plan was now known as the Cornish principle. 
This was followed by Wolff’s arrangement of a double cylinder 
engine, and certain modifications of the same by other engineers. 
Of the Cornish principle, he (Mr. Nicholson) would observe that it 
was far from being perfect. It certainly insured the taking of all 
useful effect out of the steam, but it produced a motion in inverse 
ratio to its expansion, and which was therefore inapplicable for 
many purposes, Wolff's engine he considered to be decidedly 
better as regards action and economy, but the continuous expan- 
sion engine he firmly believed was far superior to both. This 
latter principle was applicable to marine, stationary, and locomo- 
tive engines, but more especially the first named. There would 
be very little difficulty in modifying existing marine engines so as 
to embody in them the principle of continuous expansion. 

He proposed in all cases to employ two cylinders, and in some 
three or even four (an admirable illustration of a four-cylinder ex- 
pansion engine was here exhibited), which latter he thought ad- 
vantageous in some instances. In the continuous expansion 
engine no secondary steam was used, the energy of the steam 
being taken out in little more than half a revolution, whilst no 
cut-off valves were needed. 

The defects of the link motion, so well known, were altogether 
obviated. By this arrangement, too, a better rotary motion was 
effected than by any other known means, and a full practical 
range of expansion insured the highest degree of economy. 

In the Wolff's engine the effective working areas was equal to 
the difference of the areas of the two pistons, and if therefore the 
cylinders were made of the same diameter the engine would be 
found comparatively useless. In such case the mean pressure in 
one piston would be found just equal to the mean resistance in the 
other. This would not be so with the continuous expansion 
engine, for if the pistons were mae of equal area the result would 
be found thoroughly satisfactory. By cutting off the steam at 
five-eighths of the stroke in the first cylinder that cylinder did an 
ordinary duty, and the residue of the steam was worked up in the 
second, or expansion cylinder, thus at once producing a smooth 
motion, and the maximum of power with the minimum of fuel. 

he most practicable and efficient way to expand steam was to 
terminate the stroke at a pressure which left a margin for a 
little more work, and thus ce the useless resistance. If this 
theory were true, as he believed it to be, the continuous expansion 





engine possessed manifest advantages, because the piston of the 
first cylinder which received the steam from the boilers was in 
the most powerful position, and would thus afford to allow of a 
higher rate of expansion than could be profitably effected in a 
single cylinder expansion engine. 

Such is an abstract merely of Mr. Nicholson’s interesting paper, 
which was profusely illustrated with drawings and diagrams. It 
was stated, too, that those who wished to see the continuous expan- 
sion principle in action might do so, as the engines of the Thames 
tug-boat Era were fitted up on Mr. Nicholson’s plan. Some 
rather sharp comments on the waste of fuel so common (as Mr. 
Nicholson said) on board the ships of the royal navy, and the 
necessity of effecting reform in that direction, brought the paper 
toaclose. Inthe lengthened and critical discussion which fol- 
lowed, Messrs. A. Watkin, Briggs, Thorburn, Ives, Gibbon, 
Randall, Irvine, and the chairman took part—Mr. Nicholson re- 
plying satisfactorily to certain objections raised. 

In finally submitting a vote of thanks to the author of the paper, 
the chairman took occasion to say that he, in common he was sure 
with every member of the Association, felt grateful in the highest 
degree to find the Government recognising the eminent services of 





Mr. Fairbairn and Mr. Whitworth. In the bestowal of baronetcies 
upon those gentlemen, who had risen from humble positions in the | 
mechanical ranks to their present elevated spheres, honour had 
been reflected upon every engineer and mechanic in the kingdom. 
He wished therefore, on behalf of the Association, as well as on his 
own account, to give public expression to the pleasure and the 
gratification they all experienced with the conduct in this instance | 
of Mr. Gladstone, and of the hope they entertained that SirJoseph 
Whitworth and Sir William Fairbairn might long be permitted to 
enjoy their well earned dignities. Mr. Newton’s remarks were 
warmly received, and the vote of thanks to Mr. Nicholson having 
ae SRE carried, the proceedings of the sitting termi- 
nated. 








BRITISH ENGINEERS AND OTHERS IN 
PARAGUAY. 

THE Buenos Ayres Standard of the 26th of August reports the 
arrival of some of the British captives released from Lopez's camp, 
and gives some very interesting particulars respecting them : 

** The Taraguy arrived yesterday morning from Asuncion, having 
left that port on Saturday, the 21st inst., and bringing most of the 
rescued captives that were expected by her Majesty's ship Cracker. 
They came under charge of Lieutenant Blount, who begs us to 
testify to the extreme kindness of the captain of the Taraguy, and 
the commissary Don Manual Delfino. Some of the sufferers were in 
a state of great exhaustion, but Lieutenant Blount had a supply of 
restoratives and strengthening medicines proper for the occasion. 
The children especially were in a very reduced condition, and 
most of them will be sent to the British Hospital, where a hall has 
been prepared for their reception, as it will be necessary to put 
them under treatment for some time before they can be sent 
home to England. It is gratifying to learn that Count d’Eu 
displayed every kindness to the unfortunate people, even providing 
the women with horses for the journey to Asuncion. They had 
been living at Caacupé for the last eight months, suffering terrible 
privations, until Lopez abandoned Azcurra and fled to the Sierras 
de Caaguazi. Some of the children had to walk seven miles bare- 
footed till they reached the Brazilian lines. It is, however, 
incorrect to suppose that Lopez had any of these sufferers detained 
at Azcurra. The following 18 a list of the British subjects brought 
in from the seat of war in Paraguay, taken near Venezuela and 
Caacupé :— 

Percy Burrell, civil engineer, sent to Buenos Ayres in Taraguy. 

Henry Valpy, civil engineer, sent to Buenos Ayres in Taraguy. 

Charles Swite, mining engineer, sent to Buenos Ayres in Taraguy. 

George Miles, engineer, sent to Buenos Ayres in Taraguy. 

Francis Spivey, engineer, sent to Buenos Ayres in Taraguy. 

Charles Schutt, smith, sent to Buenos Ayres in Taraguy 

William Smith, boiler-maker, sent to Buenos Ayres in Taraguy. 

John Neal, servant, sent to Buenos Ayres in Taraguy. 

Joseph Boothby, boiler-maker, sent to Buenos Ayres in Taraguy. 

William M’Culloch, engineer, sent to Buenos Ayres in Taraguy. 

Charles Aisan, smith, sent to Buenos Ayres in Taraguy. 

Wilham Eden, foreman of saw-mill, sent to Buenos Ayres, in 
Taraguy. 

John Moynihan, miner, sent to Buenos Ayres in Taraguy. 

George Young, engineer, remained in Asuncion. 

Harry Porter, engineer, sent to Buenos Ayres in Taraguy. 

John Hickinbottom, slatelayer, sent to Buenos Ayres 
Taraguy. 

J. J. Naylor, engineer, remained at Asuncion. 

Charles Crane, rigger, sent to Buenos Ayres in Taraguy. 

Richard Tranter, boiler-maker, sent to Buenos Ayres in Taraguy. 

William Kind, boiler-maker, sent to Buenos Ayres in Taraguy. 

James Lumsden, engineer, sent to Buenos Ayres in Taraguy. 

James Martin, engineer, remained at Asuncion. 

Richard Marshall, draughtsman, remained at Asuncion. 

James Cambridge, engineer, remained at Asuncion. 

Thomas John Maggs, engineer, remained at Asuncion. 

Charles Richards, fireman, remained at Asuncion. 

William Patterson, engineer, joined steamer Adéle as engineer. 

Frederick Kirby, engineer, joined steamer Adéle as engineer. 

John Lane, civil engineer, left at Pirayu sick. 

William Newton, master founder, sent to Buenos Ayres in 
Taraguy. 

Mrs. Elizabeth Eden, sent to Buenos Ayres in Taraguy. 

Mrs. Sophia Moynihan, sent to Buenos Ayres in Taraguy. 

Mrs. Caroline Retanvick, widow, sent to Buenos Ayres in Taraguy. 

Mrs. Elizabeth Cutler (alias Watts) (widow), sent to Buenos 
Ayres in Taraguy. 

Mrs. Elizabeth Thomas, widow, sent to Buenos Ayres, in Taraguy. 

Mrs. Mary Ann Taylor, remained at Asuncion. 

Miss Harriett Taylor, remained at Asuncion. 

John Moynihan, boy, aged 10, sent to Buenos Ayres in Taraguy. 

John D. Rebattick, boy aged 8, sent to Buenos Ayres in Taraguy. 

Charles W. Rebattick, boy, aged 6, sent to Buenos Ayres in 
Taraguy. 

Francis J. Watts, boy, aged 8, sent to Buenos Ayres in Taraguy. 

Charles A, Cutler, boy, aged 7, sent to Buenos Ayres in Taraguy. 














in 


William M’Culloch, boy, aged 14, sent to Buenos Ayres in 
Taraguy. 

Joseph W. Tomas, boy, aged 4, sent to Buenos Ayres in 
Taraguy. 

Rosalina Moynihan, girl, aged 7, sent to Buenos Ayres in 
Taraguy. 

Elizabeth J, Cutler, girl, aged 4, sent to Buenos Ayres in 
Taraguy. 


Margaret Thomas, girl, aged 8, sent to Buenos Ayres in Taraguy. 
Ellen Thomas, girl, aged 2, sent to Buenos Ayres in Taraguy. 
Lavinia Crone, girl, aged 12, sent to Buenos Ayres in Taraguy. 
Charles Taylor, boy, aged 6, remained at Asuncion. 

Alonzo Taylor, boy, aged 4, remained at Asuncion. 

Percy Taylor, boy, aged 1, remained at Asuncion. 

Elizabeth B. Newton, girl, aged 11, sent to Buenos Ayres in 
Taraguy. 

George H. Newton, boy, aged 8, sent to Buenos Ayres in 
Taraguy. 

Sarah J. Newton, girl, aged 6, sent to Buenos Ayres in Taraguy. 

Matthias Newton, boy, aged 5, sent to Buenos Ayres in Taraguy. 

Mrs. Portillo remained at Caacupé, unable to travel. 

“*H. Fawkes, Commander of her Majesty’s 
ship Cracker.” 

On the arrival of the steamer a committee of gentlemen was 
app-inted to minister to the wants of the sufferers, who con- 
sequently received every attention. Some of them are not in 
destitution ; for instance, Messrs. Burrell and Valpy, civil and 

ilitary engineers, who were engaged before the war in construct- 





247 





ing the railway from Asuncion to Villa Rica. ‘“* There are still half 
a dozen Englishmen who voluntarily accompany Lopez and his 
forces in the retreat to the interior. They are Dr. Skinner, who 
ranks as a colonel ; (‘aptain Thompson, who rifles all the guns for 
Lopez; Mr. Nesbitt, chief of the arsenal; Mr. Hunrer, Mr. 
Taylor, jun., and Dr. Stewart’sservant. Every one speaks in the 
highest manner of the kindness of Dr. Skinner, who saved most 
of the poor people from starvation. Mrs. Lynch was, we believe, 
also very kind. Some of the refugees were of those who took 
shelter last year in Mr. Washbourne’s house, where they remained 
five months under the American flag till sent inland. Many of 
them have received no pay for some years past, and had to subsist 
on their own resources. Thank God, they have survived such 
dreadful hardships, and their countrymen will now make a 
generous effort in their behalf. The following are some particulars 
that we have been able to pick up:—Mr. George Miles, second 
engineer of the Argentine war steamer 25 de Mayo, was seized in 
the Paraguayan descent on Corrientes, April 13, 1865, and has un- 
dergone a painful captivity of four years and four months. The 
chief engineer, Mr. Hugh Bain, died on his way to Villafranea, 
leaving a widow in Buenos Ayres, and a daughter in Belfast, Ire- 
land. During the war Mr. Miles has been engaged in casting 
artillery for Lopez at Asuncion, and subsequently at Caacupé. 
These guns were mostly made of church bells and Brazilian shot. 
and no fewer than sixty were cast since last December ; of these 
fifty were 12-pounders, and the others were guns rifled under the 
direction of Captain Thompson, who is now with Lopez. Mr. 
Newton, who first went to Paraguay in 1858, and has been one of 
the most useful Englishmen to Lopez, suffered more than the rest, 


| and his children are in a very exhausted state. 


THE NEW HARBOUR AND DOCKS IN 
TABLE BAY. 

For many years past the necessity of improving upon the natural 
advantages offered by Cape Town as a port of call has presented 
itself to those interested in the welfare of the town and color y- 
Nearly a century since, the Dutch, with characteristic enterprise, 
conte mplated the construction of a gigantic breakwater, seven miles 
in length, which should connect Robben Island with the mainland, 
and since then various schemes for harbour works have been pro- 
jected from time to time. Not until 1860, however, were any practi- 
cal steps taken in the matter ; in that year the colonial Legislature 
passed an Act authorising the constuction of an extensive scheme 
of harbour works. These works were designed by Mr. Coode, C.E., 
and have been carried out under the superintendence of Mr. A. T. 
Andrews, C.E., the resident engineer in the coluny. They consist 
of a breakwater extending from the shore in a north-eastern direc- 
tion for about 2000ft., enclosinga sheltered area of over 1100 acres. 
Next there is an outer basin of six acres low water area, and con- 
nected with it an inner basin of ten acres, with 30ft. of water when 
the tide is in, and 24ft. at low spring tides. A graving dock 400ft. 
in length, and 90ft. in width at coping level, and 35ft. on the floor, 
forms part of the general design, but has not yet been constructed. 
The breakwater or mole is constructed of blocks of stone which 
were taken from the adjacent dock excavations and deposited on 
the “‘picrre perdue” system. The top of the breakwater is 30ft. 
in width at a level of 11ft. above high water. The slope to seaward 
is 5 to 1 from the crest of the bank down to 15ft. under low 
water; below this it is 1} tol, On the inner side the slope is 2 to 
1 and 1} to 1. 

The outer basin is formed by two je tties of creosoted timber ; 
piles 14in. square are placed in bays at intervals of 10ft., and 
secured by intermediate piles of 2ft. Sin. apart driven into the clay 
bottom. The top of the planking is 10ft. above high water level. 
The outer basin was excavated in the rock, and during the progress 
of the work the water was excluded by means of a cotterdam, which 
was placed across the entrance. This cofferdam—which rested on 
the rock bottom in 12ft. of water at low water spring tides—was 
formed by uprights of 24in. round iron rods lewised into the rock. 
Inside these rods 4}in. planking was made fast by stirrup bolts, 
whilst outside towards the sea was a puddle hearting 6ft. in thick- 
ness, protected by a wall of concrete blocks 7ft. in thickness. Timber 
struts placed on the inside of the planking made the whole secure. 

There is a patent slip in connection with the inner basin, 
which is adapted for the repairs of the largest class of shipping. 
The total length of quayage in the dock is 2000ft., and in the basin 
and along the jetties 140Uft. Ample provision has also been made 
for wharfage purposes and the erection of warehouses. The inner 
basin was constructed under somewhat peculiar circumstances, the 
excavations having been made almost entirely in the solid rock, 
i g the removal of upwards of a million tons of stone. This 

ded a constant supply of material for the breakwater, aad by 
taking advantage of the nearly perpendicular beds of schistose rock 
the labour of constructing the wharf walling has been reduced toa 
minimum. In effect the quarry ground has been converted into 
a floating dock. The economy of the work has been further 
improved upon by the employment of convict labour both in the 
excavation of the dock and in the construction of the breakwater. 
The method adopted in forming the breakwater was decided upon 
in order to obviate to a great extent the employment of skilled 
artisans, and to enable the labour of about 600 colonial convicts to 
be utilised to the fullest extent. It will be seen from what we 
have stated that the project is comprehensive, and well calculated 
to meet all ths requirements of the port. The works were com- 
menced on the 17th of September, 1860, and the whole, with the 
exception of the graving dock and a portion of the outer end of the 
breakwater, are now completed. Water was fully admitted into 
the inner basin on the 21st of August last, to the great satisfaction 
of the colonists. For the purpose of admitting the water, holes 
were drilled through the rock forming the base of the cofferdam, 
which was also excavated. About noon on the 19th, after several 
blasts had been fired, a leak made its appearance on the inner side 
of the cofferdam, and in the course of the night the tlow of water 
increased. From an early hour on the 20th up to the middle of 
the day the water rose at the rate of about six inches per hour. 
The rise continued to increase until at daylight on the morning 
of the 21st the dock was filled to its full depth. Up tothe present 
time about £545,000 has been expended upon this undertaking, 
which will stimulate the trade of the Cape Colony and prove 
highly beneficial to the commercial enterprise of the whole of the 
western portion of South Africa. 

















THE BALESTRINI CABLE. —Several English journals—amongst 
others the Money Market Review—have announced that the India- 
rubber Company will probably be intrusted with the manufacture 
of the cable which is to be used to unite Europe with South 
America, Les Mondes says that the manufacture will be carried 
on exclusively by the French firm, Aubert-Gérard and Co., con- 
jointly with M. Balestrini, the inventor of the new cable of three 
wires, which is the pattern to be employed in the undertaking. 

Hoiporn Viapuct.—The Ward Committee of Farringdon 
Without, called at Guildhall afew days since, and through Mr. H, 
Potter, their spokesman, gave the Improvement Committee a 
reprimand such as they are rarely indulged with even in these days 
of sensation. The reporters were excluded, but the conversation 
leaked out nevertheless. Irritated beyond endurance, beggared in 
many instances beyond redress, put off time after time, the inhabi- 
tants and shopkeepers have at length spoken their mind so plainly 
that we hope it will lead to the opening of the Viaduct at the 
earliest possible period. Mr. Potter referred to the present want 
of accommodation for foot passengers, the miserable road, the 
enormous expenses for literallyjdoing nothing, the unnecessary 
delay, and the various departures from—shall we say truth?— 
promises that have rendered this Viaduct so memorable all through- 
out its construction. The deputation were put off with a written 
reply to come, and that the matter should be well considered. 
City magnates vn to bemore careful with the Metropolitan Board 
#0 ready to snatch their laurels,— Architect. 
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FOREIGN AND COLONIAL RAILWAYS. 


THE Intercolonial Railway Commissioners have advertised for ten- 
ders forfourfurthersectionsof the line. Theeighthcontract let will 
extend from the easterly end of contract No. 5 at Rimouski to a 
point near the Metis river, about 204 miles. Contract the ninth 
will be in New Brunswick, and will extend from the easterly end 
of contract No. 6 towards the town of Bathurst, about 204 miles. 
Contract the tenth will be in New Brunswick, and will extend 
from the centre of Chaplin Island-road, near the Court-house 
at Newcastle, towards Bathurst, about twenty miles. Contract the 
eleventh will be in Nova Scotia, and will extend from the eastern 
end of contract No. 7 at Folley Lake to a junction with the exist- 
ing railway at Truro, about 245 miles. The eighth, ninth, and 
tenth contracts are to be completely executed before July 
1, 1871; the eleventh contract is to be completed by 
October 1, 1870, and wholly by July 1, 1871. An extension of the 
Northern Railway of Canada is contemplated from Barrie to 
Orillia. About 300 men are at work upon the Quebec and Gosford 
Railway. The plans of the first section of the Toronto and Nipis- 
sing Railway are nearly complete; the section is eighty miles in 
length, and extends from the Scarborough station on the Grand 
Trunk Railway to Woodville, and thence to Coboconk. The plans 
and specifications, when finally completed, will be placed in the 
hands of the chief engineer, and will be examined and corrected 
by him. Tenders have been advertised for clearing, grubbing, 
grading, &c., on the first section, and the works will shortly be 
commenced. The opening of a large portion of the Windsor and 
Annapolis Railway for traffic is an important event in the annals 
of Nova Scotia. The Windsor and Annapolis line will open up 
one of the finest agricultural districts in Nova Scotia, and, when 
completed, it will afford a new route of travel from Halifax to 
St. John and the West. The portion of the line now opened 
extends from Annapolis eastward to Grand Pre or Lower Horton 
—a distance of sixty-nine miles—leaving only about twelve miles 
to be finished in ordertocomplete the connection with Windsor. The 
unfinished part of the road is well advanced-—a bridge at Windsor, 
another at Lower Horton, and a heavy cutting or two being the 
principal works yet to be completed. A promise has been given 
that the whole line shall be ready for traffic by the end of this 
month (October). 

The engineers of the Alexandria, Loudoun, and Hampshire Rail- 
road Company recently made an examination of the country from 
Middletown, in Frederick county, Maryland, to the Ohio, with a 
view to extending the road to that river. The engineers represent 
the route as entirely practicable, and state that they would be able 
to pass the Alleghanies with lower grades than the Baltimore and 
Ohio road. The Denver and Cheyenne Railroad, already partly 
built, has been practically consolidated with the Kansas Pacific 
now running to Sheridan, and svon to be completed to Denver. 
The Kansas Pacific takes the road-bed now ready for the iron, and 
about 800,000 acres of land belonging to the Denver road, and 
agrees to iron and stock the road and put it into running order as 
quickly as possible. Over 2000 men are at present at work on the 
heaviest portions of the Pittsburg and Connellsville Railroad, and 
the line is expected to be finished by January, 1870, to Connells- 
ville. The whole line is not expected, however, to be in effective 
operation before January, 1871. A proposed railroad route is 
being surveyed from Newport, Vermont, to North Troy vid South 
Troy. Certain parties have contracted with the State of South 
Carolina for the construction of a railroad from Anderson, South 
Carolina, to Knoxville, Tennessee, a distance of 198 miles. A 
portion of the road, thirty-seven miles from Anderson to Marys- 
ville, isin running order ; the remainder, which is the portion now 
about to be executed, comprises some heavy works as the road 
crosses the Blue Ridge. There are ten tunnels, one over 5800ft. 
long. The contract just entered into includes grading, masonry, 
bridging, ties, iron, Xc., and it is to be completed in two years, 
The cost will exceed 9,000,000 dols. iron bridges built by Mr. 
W. Bollman over the north-west and north-east branches of Cape 
Fear River, for the purpose of connecting all the railroad lines 
centreing at Wilmington, have now been completed, The comple- 
tion of this great work will greatly facilitate railroad travel in the 
locality ; it makes the Wilmington and Weldon, the Wilminzton 
and Manchester, and the Wilmington, Gharlotte, and Rutherford 
Railroads almost one road. The bridges were built by Mr. Bollman 
in Baltimore, and were shipped to North Carolina in sections. 
The great traffic which now passes over the Cumberland and 
Pennsylvania Railroad has compelled that undertaking to enter 
upon the construction of additional tracks, and a large force has 
been engaged in building additions to the piers of an iron bridge 
over Wills Greek above the Narrows, preparatory to widening it 
for another track. In the course of another year the greater part 
of the road will be laid with a double tak, and steel rails will 
gradually supersede the old iron ones. The bridges over all the 
rivers on the Elizabethtown and Paducal Railroad are now under 
contract ; two-thirds of the whole road have also been contracted 
for. 

Inundations in October, 1868, occasioned considerable damage 
to the South Tyrolese line of the South Austrian and Upper Italy 
Railway Company. The Gisach and the Adige, having broken their 
banks, escaped from their beds and cut the line at several points. 
The Adige cut for itself an entirely new bed for a distance of 
twenty-five miles, making in the high levées, upon which the line 
has been established, four breaches of an aggregate length of more 
than 1300ft., while their depth below the level of the rails 
amounted to as much as 50ft. Several stations were completely 
inundated. The greatest efforts were made by the company to 
re-establish the traffic by means of temporary works ; an expendi- 
ture of £6213 was made under this head, the amount being carried 
to maintenance account. The cost of the works required to re- 
establish matters in their old state, and to complete a system of 
defence, amounted to £26,600, the greater part of which the 
directors propose to charge to the statutory reserve fund formed. 
The population of the rich valley of the Adige have seized the 
occasion which these disasters presented for demanding the 
prompt execution of a project determined on some time since for 
the regulation of the river. The co-operation of the Government 
is assured, and everything leads to the belief that the works will 
be shortly undertaken. With regard to the company’s Venetian 
lines, it may be noted that works undertaken for the readjustment 
and extension of the Verona and Padua stations in anticipation of 
the opening of the Brenner line, and in consequence of the 
opening for traffic of the line from Rovigo to Pontelagoscuro, were 
completely terminated in the course of last year. The definitive 
reconstruction of bridges over the Tagliamento, the Bacchiglione, 
and the Adige, destroyed in whole, or in part, by the belligerent 
armies during the war of 1866, has recently been completed. 

Locomotives are now at work drawing ballast trains over portions 
of the Launceston and Western Railway in Tasmania. The line, 
which is the first executed in Tasmania, will be completed next 
year. The residents in the Riverine districts (Australia) are’about 
to agitate for a line between Moama and Deniliquin. A Railway 
Extension Committee of the Victorian Parliament has been sitting, 
and has elicited a good deal of information. The committee has 
come to the conclusion that railways can be constructed in Vic- 
toria, including rolling stock and stations, and on a scale sufficient 
for all traffic purposes for many years to come, for £6000 per mile. 
Should this estimate be realised, a saving of £543,500 will occur on 
the proposed North-Eastern Railway of Victoria. The line will, 
nevertheless, be a serviceable and efficient one, constructed as it 
will be with rails weighing 501b. to 601b. per yard, capable of 
carrying engines of twenty tons to twenty-five tons. The ruling 
gradient will be 1 in 50, and the minimum radius of the curves 
will be forty chains, as proposed by Mr. Higinbotham. The economy 
anticipated will {be effected by adopting a somewhat lighter per- 
manent way and reducing the cost of the encing, gates, goods-sheds, 
stations, &c. It is satisfactory to observe the Victorian Govern- 
ment prudent keeping financial considerations in view ; at the 
same time the Victorian authorities will probably find that they 








will hereafter have to make a considerable additional expenditure 
upon their ‘‘cheap” lines, in the shape of works of final com- 

etion. Upon the whole, however, economy in first construction 
is of very material importance. 
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2656. Witt1aM THomas Litiicrar, Stonehouse, Devonshire, ‘‘ Certain 
improvements in carts and other vehicles, and in apparatus connected 
therewith.” 

2658. Davip Cotvitte, Red Lion-court, Fleet-street, London, “ An im- 
proved mode of and apparatus for producing printing surfaces.”—9th 
September, 1869. 

2660. Perer Hatt, Birkenhead, Cheshire, ‘‘ Improvements in apparatus 
for transmitting motive power.” 

2662. WittiaM Newzam NicHo.ison, Newark-upon-Trent, Nottingham- 
shire, and Georce Biack, Grantham, Lincolnshire, ‘‘ Improvements in 
agricultural drills for sowing grain and seeds with or without manure, 
and also for sowing or distributing manure.”—10th September, 1869. 

2664. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘ Im- 

rovements in apparatus for extinguishing fires.”—A communication 
rom George F. Pinkham, Cambridge, Massachusetts, U.S. 

2666. STEPHEN Simpson, Preston, Lancashire, “Improvements in ma- 
chinery for drawing fine wire.” 

2668. Joun Epwarp Moorneap and WituiamM DupcGeon, Donacloney, 
Ireland, ‘‘ Certain improvements in Jacquard machines.” 

2670. Joun Garretr Tonave, Southampton-buildings, Chancery-lane, 
London, “Improvements in machinery or apparatus for moulding 
articles in ceramic or plastic materials.”—A communication from Pierre 
Paulin Faure, Paris. 

= a AnDREW, Birmingham, “Improvements in locks and 
atches.” 

2674. Samuet Fox, Stocksbridge Works, Deepear, near Sheffield, “ Im- 
provements in the permanent way of railways.”—11th September, 1869. 
2334. GEorGe BroapHuRst, Manchester, ‘‘ Improvements in waterproof 

coats, capes, cloaks, and leggings.” 4th August, 1869. 

2518. Joun Daniet Nietscke, Somerset, Perry, Ohio, U.S., “ An im- 
proved coffin, and mode of and means for preserving dead bodies 
therein.”—24th August, 1869. 

2526. Constant CERISIER, Mung-sur-Loire, France,‘ A new and improved 

stem of airing and ventilating millstones.”—2dth August, 1869. 

. ALEXANDER Moncrierr, Culfargic, Perthshire, Scotland, ‘* Improve- 
ments in the means and apparatus for absorbing, storing, and utilising 
the force of recoil of ordnance, and in applying and working covers, 
roofs, or shields to gun platforms.”—27th August, 1869. 

2573. Francois DuraND and CuarRies Bestay, Paris, ‘An improved 
mode of and apparatus for applying the incompressibility of liquids 
for imparting the required stiffness to suitable supple bodies for allow- 
ing them to be made use of as armatures for building tunnels, sub- 
marine constructions, or for divers other useful purposes.”—31st August, 
1869. 

2581. Jonn Grice and Joun Grorce Harrison, Birmingham, “ Improve- 
ments in axles for carriages.” —Ilst September, 1869. 

2605. James WessTeR, Birmingham, ‘“‘A new or improved nozzle for 
blowing air, steam, water, or other liquids and gases, and blowing, 
drawing, mixing, and forcing fluids and vapours.” 

2607. Joun Juckes, Wigan, Lancashire, and Epwarp Woop, Bolton, Lan- 
cashire, ‘‘ Improvements in the construction of furnaces.” 

2611. Wituiam Hickman Reape, Great Sutton-street, Clerkenwell, 
London, “‘ Improvements in machinery for clipping and cleansing the 
hair of animals.” 

2613. WILLIAM WRIGHT, Mostyn, Flintshire, ‘‘ Improvements in the treat- 
ment of burnt cupreous pyrites for the extraction of the metals con- 
tained therein.” 

2615. WILLIAM STEPHENS CLARK, Street, Somersetshire, ‘‘ Improvements 
in the manufacture of boots and shoes, and in machinery and apparatus 
employed therein.” —4th September, 1869. 

2617. THomas StaMMeERS Wess, Norton Ironworks, near Stockton-on-Tees, 
Durham, ‘‘ Improvements in the mannfacture of iron and steel.” 

2619. Casimir Durozer Escorrier, Finsbury-circus, London, ‘‘ Improve- 
ments in the construction of castors or rollers for furniture, and appli- 
cable where castors or rollers are or may be employed.”—A communi- 
cation from Louis Henry Pinel, Passy, Paris. 

2625. SaMuEL Fisher Ispotson and ALFrrep BuckincHaM IBporson, 
Sheffield, ‘‘Improvements in joints for uniting and securing the ends 
of railway rails.”—6th September, 1869, 

2631. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in the construction of ships and other vessels.”—A communica- 
tion from Jérome Eugéne Farcy, Boulevart St. Martin, Paris. 

2633. THomas KiNG, Manchester, “ Improvements in pianofortes.” 

2635. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improved 
mode of preventing the radiation of heat from steam boilers.”—A com- 
munication from M. O'Hara, New York, U.8.—7th September, 1869. 

2637. RicHarD Harris Hit, Parliament-street, Westminster, ‘‘ liprove- 
ments in crossings for railways.” 

2639. HENRY BeRNOULLI BaRLow, Manchester, ‘An improved knitting 
machine.”—A communication from Charles Albert Shaw, Biddeford, 
Maine, U.S., and Jonas Hinkey, Norwalk, Ohio, U.S. 

2641. CRaRLEs Patrick Stewart and Jonn Kersuaw, Atlas Works, 
Manchester, “‘ Improvements in centre rail locomotives.” 

2643. THomas WALKER, Robert-street, Chelsea, London, ‘‘ Improvements 
in electro-telegraphy.” 

2645. WiLL1aM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in metallic packing for piston rods and other purposes.”—A communi- 
cation from Louis Rousseau, Brussels, Belgium, and Charles Gérard, 
Lille, France. 

2647. ALFRED Earnsnaw and Grorce Epwarp EARNSHAW, Sheffield, and 
FREDERICK Earnsuaw, Harrington-street, London, ‘“‘A new or im- 
proved mode of and apparatus for comparing musical keys, and for 
examining and explaining musical relations and harmonies, chords, 
and consonances.” 

2649. WiLLIAM Barnes, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, ‘‘Improvements in apparatus for insuring safety to railway 
trains by controlling the signals and switches, and by disconnecting 
and stopping the carriages when requisite to avoid accident.”—S8th 
September, 1869. 

2651. Dovatas JoserH Wi.uaMs, Birmingham, “ I:nmprovements in 
movable partitions for the interior of buildings, andin shutters for such 
wide openings in the outside walls of buildings as require no glass or 
like substance.” 

2653. JAMES GILLIES, Glasgow, Lanarkshire, N.B., ‘(Improvements in 
bushes or shields for the bungholes of casks or other vessels, and in 
the means employed for fixing the same therein.” 

2655. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘‘Improvements in electric batteries.” — A communication from 
Théophile Chutaux, Rue Beauregard, Paris. 

2657. JAMES ARCHIBALD Jaques, Tottenham, Middlesex, Jonn TaomMas 
OaKLEY, Grange-road, Bermondsey, Surrey, and JoHN AMERICUS FAN- 
SHAWE, Tottenham, Middlesex, ‘“‘Improvements in machinery for 
grinding and surfacing rings, plates, discs, and other analogous 
articles.” —9th September, 1869. 

2659. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in central-fire cartridges for breech-loading fire-arms.”—A communica- 
tion from George Roth, Vienna, Austria. 

2661. Witt1aM Morris, Whitechapel, London, “A new and improved 
method of and apparatus or appliances for the manufacture of cigars.” 
—A communication from David Jessurun, Hamburgh, Germany. 

2663. JoHN Henry Jounson, Lincoln’s-inn-fields, London, ‘An improved 
fastening for metallic hoops or bands.”—A communication from Ewan 
Christian, Alexandria, Egypt.—1l0th September, 1869. 

2665. LeorpoLp Hewrion, San Pier d’Arena, Italy, ‘An improved mode of 
and arrangements for promoting combustion in fire-places and 
furnaces.” 

2667. Bensamin Kersuaw, Warwick-place, Maida-hill, London, “Improve- 
ments in the construction of vessels or apparatus for preserving meat 
and other articles of food.” 

2669. JoHN Henry Jounson, Lincoln’s-inn-fields, London, ‘Improvements 
in apparatus for producing sonorous signals and musical sounds.”—A 
— from Jules Antoine Lissajous and Henri Pierre, Flaud, 

‘Ss. 










Lancashire, “Improvements in machinery for pre , spinning, 

twisting, and doubling cotton and other fibrous oh ot xr 

2681. CuaRLEs DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “‘ A new or improved appliance or apparatus for preventing 
accidents through the cl: of doors and windows.”—A communica- 
tion from Theophile Périer and Jules Martin, Boulevart de Strasbourg, 
Pari 


aris. 

2682. WiLL1AM kowarp Gepce, We -stre t, Strand, London, “A 
novel construction of vehicle for locomotion by land and water.”— 
communication from Charles Devauchelle, Pantin, near Paris. 

2863. MicHaEL G E, South ton-row, London, ‘‘ Improvements in 
envelopes.” 

2684. Joun James Bopmer, Newport, Monmouthshire, “ Improvements 
in the manufacture of iron and steel.” 

2686. W1LL1AM Epwarp Newton, Chancery-lane, London, “Improvements 
in furnaces and ovens or kilns.”—A communication from Professor 
Theodor Weiss, Dresden, Saxony. 

2687. CurisTIAN CoLLett STeeNsTRUP, New Broad-street, London, “‘Im- 
provements in breech-loading and other ordnance.” 

2688. ARTHUR Hamitton GiLmore, Edinburgh, Midlothian, N.B., “‘ Im- 
provements in safety lamps for mining and other purposes.”—1l4/h 
September, 1869. 

2689. JosepH Hotpine and James Eccies, Manchester, ‘Improvements 
in looms for weaving.” 

2690. HERBERT ALLMAN, Gower-street, London, “‘Improvements in the 
construction of ships’ compasses, commonly called mariners’ compasses, 
and in apparatus connected therewith.” 

2691. PrerRE Marie Fougue, Boulevart de Strasbourg, Paris, “‘ An im- 
proved holder for cartridges.” 

2693. Georce SHaw, ingham, ‘‘A new or improved combined 
buckle and button-hole.”—A communication from Louis Alexander 
Kettle, Philadelphia, U.S. 

2694. Georce SHaw, Birmingham, ‘Improvements in stoves and fur- 
naces for burning solid fuel.”—A communication from Louis Alexander 
Kettle, Philadelphia, U.S. 

2696. CHaRLes Grey Hit, Alfred-street, Nottinghamshire. 
ments in the manufacture of ruches and other trimmings. 

2697. W1LL1AM Epwarp NewrTon, Chancery-lane, London, ‘‘ [mprovements 
in machi for the facture of felt and other cloths.”—A com- 

munication from James Thompson Sanfurd, New York, U.S. 

2698. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in steam and caloric engines.”—A communication from Alexander 
Henry, Victoria, British Columbia. 

2699. CaarnLes Mour and Samuet Epmonps Situ, Birmingham, ‘ Im- 
provements in the manufacture of cages for birds, squirrels, and other 
animals.” 

2700. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in key guards, applicable also to the shanks of knob latches.” 
A communication from Max Emanuel Berolzheimer, New York, U.8.— 
15th September, 1869. 

2701. Henry BERNOULLI BaRLow, jun., Manchester, ‘‘ Improvements in 
apparatus for preventing the incrustation and the accumulation of 
sediment in steam boilers.”—A communication from Carl Forster, jun., 
Augsburg, Bavaria. 

2702. Witu1aM Berrison, Liverpool, ‘An improved potters’ glaze and 
seggar wash.” 

2703. Wi.t1aM Trppina, Wigan, Lancashire, “Improvements in apparatus 
for preventing or consuming smoke.” 

2704. James Hampson, Bradford, Yorkshire, ‘‘ An improvement in appa- 
ratus used in the manufacture of pipes from lead or other metal or 

loy.” 

2705. a Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in correcting the deviations of the mariner’s compass and dipping 
needle, and in —- employed therein.”—A communication from 
Louis Frangois Alexandre Arson, Paris. 

2707. Gustav ALBREcHT CARL Bremme, Liverpool, ‘‘ Improvements in 
machinery for breaking and softening flax and other fibrous materials, 
which improvements are applicable to other purposes where the same 
kind of reciprocating rotary motion can be usefully adopted.”—16tk 
September, 1869. 

2708. JosepH Sawyer, Alma-street, New North-road, London, “ Im- 
provements in the construction of furnaces for steam boilers and other 
purposes.” 

2710. CoaRLes Mavte Wappir, Edinburgh, Midlothian, N.B., ‘‘An im- 
proved construction of printing press.” 

2711. Ore Herman Jowannes KraG, New Broad-street, London, “ Im- 
provements in fire-arms.” 

2712. Auaustus CoLLINGRIDGE, Moorgate-street, London, ‘‘ Improvements 
in the mode of stowing and laying submarine telegraph cables.” —17th 
September 1869. 

2713. Thomas WHEATLEY and WiLi1AM WHEATLEY, Glasgow, Lanarkshire, 
N.B., “ Improvements in fastenings for carriage doors.” 

2714. Ricuarp Scorr Burkirr, Manchester, “Improved apparatus for 
effecting the combustion of smoke in furnaces or fire-places.” 

2715. Jutes Bexicarp, Manchester, “Improvements in 
weaving.” 

2717. Me_cniorn AmBERG, South Seacombe Villa, New-road, Seacombe, 
near Liverpool, Cheshire, ‘‘A new or improved instrument for obtain- 
ing samples from bales of cotton wool or other wool.” 

2718. THomas JAMES Denne, Phoenix Works, Cambridge-road, Mile-end, 
London, and Henry BILuincs.ey, Brandon-road, Victoria Park, London, 
‘*Improved means of producing transfers and blocks for lithographic 
and other printing.” 

2722. Henri ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“New and improved means for utilising the waste arising in spinning 
vegetable fibrous materials.”"—A communication from Joseph Eugéne 
Dubourg and Lucien Geofroy, Boulogne, France. 

2723. Henry JOHN Rocers, Chancery-lane, London, ‘‘ Improvements in 
weighing scales.”.—A communication from Peter Farlado, Danbury, 
Fairfield, U.S. 

2725. Witt1aM Ropert Lake, Southampton-buildings, London, ‘An 
improved process for galvanising metals.”—A communication from 
Victor Jean Charles Roque, Paris. 

2726. James Lee Norton, Belle Sauvage-yard, London, ‘‘ Improvements 
in looms for weaving.” —18th September, 1869. 

2728. SamuEL ALFRED VaARLEY, Roman-road, Holloway, London, ‘ Im- 
provements in electric telegraphs, and in apparatus employed in their 
construction, parts of which improvements are applicable to other pur- 
poses.” 

2730. Joun Potson, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
treating grain.” 

2732. WiLLiaAM Epwarp Gepce, Wellington-street, Strand, London, “ An 
improved press bed.”—A communication from Charles Michel Fleury, 
Chartres (Eure et Loir), France. 

2734. Poitier Wispom, Brooklyn, King’s County, New York, U.S., “A 
machine for twisting and curling hair for use instuffing}beds, furniture, 
and like pu 8.” 

2736. CLinton EpGcumBE Broomay, Fleet-street, London, “Improvements 
in the manufacture of chains, and in the apparatus in connection there- 
with.”—A communication from the Company or Society Marrel fréres, 
Rive de Gier, France. 

2737. Witt1am Epwarp Newton, Chancery-lane, London, ‘ Improved 

hinery for the facture of tape trimmings.”—A communication 
from Frederic Edmund Thode and Charles Henry Knopp, Dresden, 
Saxony. 

2738. CHARLeEs Epwarp ScHoE.LLer, South Hackney, London, ‘‘ Improve- 
ments in the construction of copying presses.”—20th September, 1869. 
2739. Henry Cockey and Francis CurisTopHer Cockey, Frome Selwood, 
Somersetshire, ‘‘ Improvements in apparatus for scurfing retorts.”— 

21st September, 1869. 

~. Enxocn Hitt, Longton, Staffordshire, ‘‘Improvements in slide 
valves.” 

755. CHARLES LLEWELLYN Licut, Richmond, Surrey, ‘‘ Improvements in 
the construction of tram-rails, in the modes of fastening the same, and 
in a mode of shifting carriages from one line of rails to another.” 

2757. WitutaM Ropert Lake, Southampton-buildings, London, “Im- 
rovements in sewing machine and other needles.”—A communication 
rom Henry Josiah Griswold, Boston, Massachusetts, U.S. 

2759. Henry RoyaLt Mryns, Stapleton-road, Bristol, ‘‘ Improved 
mechanism for locking or securely connecting the doors of safes, 
strong rooms, and other like depositories, to the frames thereof.”— 
22nd September, 1869. 


{Inventions Protected for Six Months on the’ Deposit of 
Complete Specifications. 
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2671. WILLIAM ALEXANDER Lyt1TLE, The,Grove, Hammersmith, Middlesex, 
“‘ Improvements in telegraph posts.” 

2673. JoserH BeTTe.ey, Cavendish House, Bootle, Lancashire, ‘ Improve- 
ments in constructing and sheathing ships.” 

2675. JAMES BRECKNOCK PaLmeR, Palave Works, Old Ford-road, Bow, 


. p ts in the e of and fusees 
and of surfaces to be used for igniting matches and fusees.”—11th 
September, 1869. 

2676. Freperick Stivens Cocker, Kingsland, London, “ Improvements 
in velocipedes.” 

2678. ALFRED VincENT Newton, Chancery-lane, London, “Improved 
means for extinguishing fires and watering streets.”—A communication 
from Timothy Bigelow, Brooklyn, New York, U.S. 

2679. CorneLius Burke, Upper tillery, Bandon, Cork, Ireland, ‘‘ Im- 

its in treat: t of fatty and oily matters to prepare them 








ie 
for the manufacture of candles and for other purposes, and in apparatus 
for such treatment.”—13th September, 1869. ” : 
, and JoHN BayLey, Heaton Norris, 


2680. Ropert Lak.y, 





2778. WaLTer James TuURNEX and Henry YewDAtt, Bradford, Yorkshire, 
“Imp ts in machinery or apparatus for the manufacture of 
bisulphites, and in the application of the same to bleaching and pre- 
paring for dyeing or printing textile fabrics and fibres.” — 23rd 
September, 1869. 

2784. Jonn Wa.TER MorGan, Edmund-street, Liverpool, ‘‘ Improvements 





in ships’ and mooi hors.” —24th September, 1869. 
2789. Henri ADRIEN NNEVILLE, Sackville-street, Piccadilly, London, 
“ 


A new and improved Greek fire-arm.”—A communication from 
Wilhelm Rabback, Boulevart des Batignolles, Paris.—25th September, 
869. 


1869. 

2806. Evorne O’Brien, Livi 1, “An i d self-feeding, disch 
ing, and teens belaneo for weighing grain and other sub- 
stances.”—27th September, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
2628. ALEXANDER Horace Branpon, Rue Gaillon, Paris, “ Electrical 
apparatus.”—10th October, 1866. 
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2652. Aucusto ALBrni, New nae egg fe London, and Francis 
Aveustus BraENnDLIN, Birmingham, “ Breech- ing fire-arms.”—13th 
October, 1866. 

2516. Dawe Imnor, Oxford-street, London, ‘‘Machinery of chimes.”— 
29th September, 1866. 

2518. Jean Gueunier-Lauriac, Le Creusot (Saone and Loire), France, 
“Casting iron into cylinders, &c.”—29th September, 1866. 

2526. ALEXANDER MiLis Drx, Shelton, Staffordshire, ‘‘ Refrigerators.”— 
lst October, 1866. 

2540. Witt1am Hope and Henry Brown1neG, Drayton Hall, West Drayton, 
Middlesex, “‘ An improved composition to be substituted for ordinary 

ts.”—3rd October, 1866. 

2541. Tuomas Forster, Streatham, Surrey, “Elastic mats, &c.”—3rd 
October, 1866. 

2533. Jonn Orrzmann, Hampstead-road, St. Pancras, London, ‘‘ Mat- 
tresses.”—3rd October, 1866. 

2530. Tuomas Berney, Bracon Hall, Bracon Ash, Norfolk, ‘ Projectiles 
and ordnance, &c.”—2nd October, 1866. 

a Barker, Northfleet, Kent, “Artificial fuel.”—3rd October, 


2562. James FerRaBee, Brimscombe Port Mills, near Stroud, Gloucester- 
ire, ‘‘ Preparing wool, &c.”—4th October, 1866. 
2539. Jonn Russet. Swann, Windsor Cottage, Montgomery-street, 
Edinburgh, Midlothian, N.B., ‘‘ Safety valves.”— 3rd October, 1866. 
2553. FERDINAND WILHELM KasELowsky, Bielefield, Prussia, “‘ Carding the 
tow of flax, hemp, &c.”—4th October, 1866. 
2564. FERDINAND WILHELM KasELowsky, Bielefeld, Prussia, “‘ Separating 
pn woody part from the fibre of flax, hemp, &c.”—4th October, 
io. 


Patents on which the Stamp Duty of £100 has been Paid. 

2736. HippoLyTe AucusTe Marrnont, Rue de Vaugirard, Paris, “ Fixing 
type in the chases.”—10th October, 1862. 

2509. Tuomas Mo.rnevux, John Dalton-street, Manchester, ‘“ Pianoforte 
actions.”—11th September, 1862. 

2784. Jean Baptiste GaBRIEL MARIE FrepDERIC Piret, Boulevart St. 
Martin, Paris, “‘ Lubricating apparatus.”—15th October, 1862. 


Notices of Intention to Proceed with Patents. 

2495. ARCHIBALD NeILt, Bradford, Yorkshire, “‘ Improved machinery or 
apparatus for cutting and dressing or producing an even surface on 
stone, marble, slate, or other substances, also for moulding or shaping 
and polishing such substances.”—2lst August, 1869. 

2636. RicHarD Epwarp Hopces, Southampton-row, London, ‘“ Improve- 
ments in keyhole guides.”— 8th September, 1869. 

2658. Davip CoLviLLE, Red Lion-court, Fleet-street, London, “An im- 
proved mode of and apparatus for producing printing surfaces.”—9th 
September, 1869. 

2674. SamueL Fox, Stocksbridge Works, Deepcar, near Sheffield, “Im- 
provements in the permanent way of railways.”—Illth September, 1869. 
1578. Cuartes JosepnH Foster, Maldon, Essex, ‘Improvements in 
obtaining the transverse reciprocating motions of the cutter bar in 
reaping, mowing, and other agricultural machines, and improvements 
in wheels for agricultural machines, which last-named improvements 

are also applicable to traction engine wheels.”—2lst May, 1869. 


_ 1585. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvements 


in horseshoe nails, and in machinery for the manufacture of the same.” 
—A communication from John Starr Griffing, New Haven, U.8.—22nd 
May, 1869. 

1592. WILLTAM Furness, New-street, Borough-road, Surrey, “A new or 
improved clip or fastening for uniting the ends or other parts of 
driving belts or bands, applicable also to braces and other useful pur- 
poses.” 

1597. Epwarp Tuomas Huaues, Chancery-lane, London, ‘Improvements 
in machinery or apparatus for the manufacture of brushes.”—A com- 
munication from Albert Milton White, Thompsonville, Windham, U.S. 
—24th May, 1869. 

1608. ALEXANDER McNEILE and James SLater, John-street, Pentonville, 
London, ‘“‘ Improvements in carriage wheels.” 

1609. Louis Roman, Paris, ‘‘ Improvements in apparatus or mechanism 
for obtaining and applying hydraulic motive power.”—25th May, 1869. 
1615. Tnomas VauGHAN and EmiLte Watrteev, Vulcan Works, Middles- 
borough-on-Tees, Yorkshire, ‘‘A new or improved machine for cutting 

screw bolts.” 5 

1619. CHaRLes FREDERICK CHeEw, George-street, Chalk Farm-road, 
London, “‘ Improvements in pianofortes.” 

1621. CHARLES Hanson, Chay Hill, Huddersfield, Yorkshire, and Joun 
Borromiey, Kirkgate, Huddersfield, Yorkshire, ‘“‘ Improvements in 
means or apparatus for obtaining motive power.” 

1624. Georce Henry EL.is, Gracechurch-street, London, ‘‘ An improved 
apparatus for cleaning boots and shoes.”—26th May, 1869. 

1629. Joun Snape, Mountain Ash, near Aberdare, South Wales, “ Im- 
provements in pumps.”—27th May, 1869. 

1639. BexsamMin THomas Newnua\y, Bath, “‘ Improvements in carriages.” 

1640. James Wiison, Royal Exchange-buildings, London, “ Improve- 
ments in wooden railways.”—A communication from John O. York, 
New York, U.S. 

1641. James Wixson, Royal Exchange-buildings, London, “ Improvements 
in the manufacture of wrought iron.”—A communication from John O. 
York, New York, U.S. 

1652. ARTHUR TREVELYAN FAIRGRIEVE, West-street, Sunderland, Durham, 
*‘An improved paste or composition adapted for coating the bottoms of 
wood and iron ships.” 

1653. Jonn Frazer, Arthur-street, Park-hill-road, Liverpool, Lovis 
Simon and Ricuarp Simon, Hutchinson-street, Wilford-road, Notting- 
ham, ‘‘ An improved machine for cutting and scoring teboard and 
similar materials one or several times at one operation.” —28th May, 1869. 

1662. ALPHONSE ANTOINE Sax, Paris, ‘‘An improved system of railway 
with helicoidal propulsion.”—29th May, 1869. 

1670. Joun Hanworth and Henry Horsrauyi, Todmorden, Lancaster, 
“Certain improvements in furnaces for steam boilers and other pur- 

ses.” 

1672. Bensamin Litter, Cannock, Stafford, ‘‘ A new or improved guard 
for circular saws.”—3lst May, 1869. 

1685. Francis Aton CALVERT, Manchester, ‘“‘ Improvements in engines 
for obtaining motive power.”—lst June, 1869. 

1701. BensaMin JosePH BARNARD MILLS, Southampton-buildings, London, 
“** A low-water indicator or alarm for boilers.”—A communication from 
Hiram Kimball, Randolph, Orange, Vermont, U.8.—2nd June, 1869. 

1719. WALTER VauGHAN MorGan, Cannon-street, London, “ Improvements 
in the manufacture of crucibles and other refractory articles or vessels.” 
—A communication from John L, Hall and James Vaughan Morgan, Mon- 
treal, Canada.—3rd June, 1869. 

1762. Witt1amM Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for folding printed sheets of paper.”—A communication from 
Richard March Hoe, New York, U.8.—7th June, 1869. 

1872. Joun Garrett Toncue, Soutbampton-buildings, Chancery-lane, 
London, ‘‘The production of novel and ornamental effects in the manu- 
facture of articles of glass, applicable to various ornamental and other 
objects, and to lamp-shades, globes, reflectors, or other transparent or 
semi-transparent articles made of glass, and in means or apparatus em- 
ployed for the above pu ."—A communication from Marie Pierre 
Chevillotte, Paris.—-18th June, 1849. 

1886. Henry Baverricnter, Allen-street, Clerkenwell, London, ‘Certain 
improvements in the congtruction of show cases and fancy boxes.”— 
19th June, 1869. 

1985. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in breech-loading fire-arms.”—-A communication from Robert 
Errett Stephens, Ow d, Canada, and James Ferrier, jun., and 

4 Davies Ferrier, Montreal, Canada.—1st July, 1869. 

1992. Tuomas Jones, Handsworth, Stafford, ‘‘New or improved method 
of attaching or uniting together the body and barrel of repeating fire- 
arms.”—2nd July, 1869. 

2027. Jonn Kwyicut, Huntingdon, “Improvements in four-wheeled 
vehicles.” —5th July, 1869. 

2066. Freperick BaKER, Kennington, Surrey, ‘‘ Improvements in means 
and apparatus for ing, cl g, and securing railway level crossing 
and other gates. 

All persons having an interest in opening any one of such applications 
should leave particu’ in writing of their objecti to such licati 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
728. F. Opacn, Manchester, ‘‘ Fuel economiser.”—Dated 9th March, 1869. 

The inventor forms upon the pipe, and near the end thereof, two or more 
studs or projections to pass when the pipe is inserted into the socket. 
These recesses open into a groove or grooves, and a shoulder or face is 
provided in the socket corresponding to the face on the end of the tube. 
729. W. WaLxer, Newton Heath, “ Expansion slide valve gear.”—Dated 9th 

March, 1869. 

This consists in the method of actuating the cut off plates of such slide 
valves sv as to use the steam expansively by means of a novel adaptation 
to the purpose of the well-known Archimedian screw, which is mounted 
in a suitable bracket or pedestal and has a square formed upon its ex- 
tremity to prevent it turning in its bearing in the bracket or pedestal, 
and is jointed to the governor at the other extremity, so as to move in the 
direction of its length by the action of the governor, but not to turn upon 
its axis, thereby removing all strain from and not interfering with the 
correct action of the governor. 

754. H. Orson, Chelsea, ‘‘ Boilers.”—Dated 11th March, 1869. 

The internal boiler may be of a concentric, convolutic, or multitubular 
shape, and the boileris made with more or less number of tubes, or convo- 
lutions, according to use. 

768. H. J. Cenant-Tusize, Belgium, “‘ Steam-cocks.”—Dated 12th March, 
1869. 





Instead of usinga conical plug fitted to a corresponding seat, the inven- 
tor provides the cock with a flat-faced valve seat, which is pierced with 
holes for connecting the supply with the exit passage of the cock. To 
this fiat-faced valve seat he applies a disc valve pierced with corresponding 
holes, which, when brought into coincidence with those of the seat, will 
open the exit passage for the discharge of steam or water through the 
cock. This disc is secured to the end of a stem which carries a handle for 
operating the cock.— Not proceeded with. 

784. J. Tenwick, Grantham, ‘* Annealing ovens.”—Dated 13th March, 1869. 

The inventor constructs the ovens and kilns of any required size and of 
a circular form inside. The outside covering is made of iron or steel, or 
any other metal suitable for the purpose, lined with fire-bricks ur other 
convenient material which can resist the fire, and fire-burs, ash-pans, 
regulators, or dampers, and other accessories of the kind used in the con- 
struction of annealing ovens are provided. 

786. W. A. MarTIN, Union-street, Borough, ‘‘ Sleam generator.”—Dated 15th 
March, 1869. 

This consists in causing the highly-heated steam from the upper part of 
the boiler to pass downwards nearly to the bottom of the boiler, where 
the water is comparatively cold and sluggish, for the purpose of assisting 
to heat and thereby to promote the circulation of the water. Thisis done 





| 735. R. Rae, @ 


by providing, near to the boiler bottom, a steam space or steam spaces, | 


having a communication or communications extending upwards into the 
upper part of the steam space above the water level, or nearly to the crown 
of the boiler.—Not proceeded with. 
787. E. Sanps, Manchester, ‘‘ Rotary engine.”— Dated 15th March, 1860 
Theinventor makes use of two or more fixed axles placed in the same verti- 
cal line and plane. On each of these axles is a pair of three-armed levers; 
connected with these levers, and at any convenient distance from them, 
are two or more pairs of toothed wheels mounted on separate axles, whose 
lower periphery gear into stationary racks attached to the framework of 
the machine.—Not proceeded with. 


Class 2.—TRANSPORT. 


hind wheel. The crank on one side of the wheel is to be at opposite angles 
to the crank on the other side of the wheel ; or, in other words, the two 
cranks are fixed in opposite directions in parallel planes.—Not proceeded 
with, 

810. T. Rickert, Birmingham, “* Velocipedes.”"—Dated 17th March, 1869. 

This consists in constructing velocipedes with two large very light 
wheels, which run loose on one plain axle; and from the axle between the 
wheels, the inventor suspends a seat and attaches a cushion on or 
immediately above the axle; the height of the seat is adjustable, and is 
made so that when the operator sits upon it he may lean upon the axle 
cushion with his arms. The seat slings are attached to the axle by a hook 
or button, so that the operator having detached one side of the seat places 
himself when erect between the axle and the seat. He then reattaches 
the sling to the axle and sits upon the seat. The carriage, therefore, in 
its simplest form, consists of a pair of wheels and axle with a seat slung 
from it, proportioned so that the entire weight of the body may be balanced 
on the seat, or the feet may be used for propelling and the weight of the body 
be carried partly by the seat and partly by armsresting on the axle, or under 
certain circumstances wholly by the axle. But it is preferred to construct 
these carriages also with a brake, a rest for the feet, and a provision for 
carrying small articles. For this purpose the inventur constructs a pair 
of light triangular but curved frames, the apex or top of each frame being 
connected tothe axle and the underside or base, forming in the front a 
foot rest, by a stay connecting the two frames together within the radius 
of the wheels, and at the back of each frame terminating in a brake block, 
which projects beyond the radius of the wheels and bears upon the 
ground wheu desired. These frames, being free to swing, may in sume 
cases carry the seat. A pair of rails or handles are attached to the hinder 
parts of the frames convenient for the hands, so that in descending an in 
cline, or whenever it is desired to retard or arrest the motion of the 
carriage, the uper part of the body is thrown back, and the hands are 
placed upon the framing rails behind.—Not proceeded with 
812. H. CLavcuton, Dunbarton, “ Dated 17th March, 

1869. 

This consists in constructing screw propellers with folding blades, that 
is to say, the blades are jointed or hinged to the boss or its equivalent, in 
such a manner that they can be folded into a fore and aft position, and, 
without impairing the steering qualities of the ship, offer little or no 
resistance to her progress through the water when under canvas, or they 
can be folded more or less, and thereby adjusted to suit the power 
applied and speed desired. 


Screw propellers.” 


Class 3.—FABRICS, 


| Including Machinery and Mechanical Operations connected with 


Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 
734. W. Know es, Bolton, ‘ Spinning mule.”—Duated 10th March, 1869 
This consists in supporting the yarns by means of a wire distended by 
arms or levers, which are raised and lowered by a rail fixed to the floor, 
or in any other convenient manner.—Not proceeded with 





gow, * Weaving orna Dated 10th Mareh, 





1869. 

This consists in weaving the fabric in such a way that the stripes appear 
to be of a texture or material quite different from that of the remainder or 
ground of the fabric, and this is done by making the cloth double at the 
stripes.—Not proceeded with. 

752. T. Greenwoon, Leeds, *' Preparing fb Dated 11th March, 1869 

The inventor provides a novel arrangement of mechanism, which will 
enable him to accumulate the fibrous material fed thereto and to form it 


| into a lap or sliver, and then strip it off the retaining surface and deliver 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- | 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, dc. 

721. G. Gotpsmitn, Leicester, “ Railway signalling.”—Dated 9th March, 
1869. 

Beneath the seat, and either above or below, or partly above and partly 
below the floor or other convenient situation, a cylinder closed at the 
bottom, and, by preference, made of metal, is attached to the carriage. 
This cylinder is fitted with a piston and piston rod, the rod being carried 
up the back or partition dividing the compartments, to which it is held 
by a spring, bolt, or other contrivance. At the bottom or lower side of 
the cylinder an outlet is made, which, by means of a metal pipe screwed 
or otherwise fastened thereto, leads to the next cylinder. The pipes at 
end of each carriage are, however, carried some distance up the outside of 
the back thereof, where they each terminate in a socket, and in order to 
connect the pipes of each carriage together recourse is had to a flexible 
pipe having metallic plugs at each end, which can be inserted in the 
sockets before mentioned and retained in position by a bayonet, catch, or 
other appropriate fastening, such, for instance, as a short metal pipe with 
a stud on the exterior passing into a pipe of slightly larger diameter with 
a slit to receive the stud, and fitted with a leather disc which will sur- 
round the interior pipe so as to make a close joint.—Not proceeded with, 
725. J. Epwarps, Hackney, “‘ Permanent way.”—Dated 9th March, 1869. 

This consists in applying a tube to railway trains. Into this tube the 
inventor inserts whistles to be blown by passengers, the tube being open 
throughout; the current of air passing turough the tube carries the sound 
of the whistles with it into the guard van. The invention also consists 
in the application of a rope (or its equivalent) to railway trains, witlf elastic 
connections suspending weights; this rope is coupled when necessary, and 
in order to give the signal it is only necessary to uncouple the rope and 
set the weights at liberty, which then fall, and in their fall ring a bell. 
Not proceeded with. 

737. F. O. Patmer, Hurstpierpoint, “ Conveyances.”—Dated 10th March, 
1869. 

The inventor uses a car hung to the axis of a pulley or pulleys running 
on a line or lines which may be made of wire, chain, ropeor other material, 
and the car is caused to travel to and fro from end to end of such line by 
bringing the line into an inclined position, so that the car may descend 
along it by gravitation. For the purpose of raising and lowering the ends 
of the line, each end of the line may be attached toa pillar which can be 
raised or lowered at pleasure, either by a rack and pinion or by hydraulic 
pressure, or by other suitable means; or the end of the line might be 
attached to a slide capable of being raised or lowered by any suitable means 
upon a pillar, or the end of the line might be unhooked from the point of 
the post and hooked on to another point on such post, so as to alter the 
angle of the line, or the end of the line might be attached to the end of a 
lever, and be raised or lowered by turning such lever on its axis. 

766. G. Bray, Deptford, ‘‘ Disengaging hook.” —Dated 12th March, 1869. 

The inventor provides the pole head of the carriage with divided eyes or 
rings which do not require any shackle connection, as they can be made 
to form parts of the pole head itself. These eyes or hooks are so made 
that one part moves upon a pin or joint, against one endof which a spring 
catch is fixed, by operating on which the ring or eye is opened so that a 
link of a chain or other connector can be passed on to the ring or eye, and 
by again pressing the spring catch it will be closed and the connection 
rendered complete. 

771. J. Durrry, Chelsea, “‘ Railway brake and coupling.”—Dated 12th 
March, 1869. 

This consists in arranging curved brake surfaces connected together and 
pendant in front of each pair of wheels from a point of the framing above 
the latter. The brakes are connected together by suitable rods, so that 
they may be applied to all the wheels of the engine or carriage at once 
upon releasing a hand lever which holds them back from the wheels.— 
Not proceeded with. 

792. G. P. Evetyn, Pall-mall, “ Sails, yards, and rigging.”—Dated 15th 
March, 1869. 

The sail is laced to a boomyard which is divided at about two-thirds of 
its length by double jaws ora strong metal ring which embraces the 
mast. The gaffyard embraces the mast in a similar manner, and the sail 
is divided at the mast and attached to it by rings or hoops which slide up 
and down it. The mast is supported by revolving stays or shrouds.—Not 
proceeded with. 

794. W. R. Lake, Southampton-buildings, “ Steam vessels.”—A communi- 
cation.— Dated 15th March, 1869. o : 

This consists in fitting a longitudinal truss or deep keelson rising verti- 
cally within the vessel to a height sufficient to stiffen her, and prevent 
injury by the weight whether riding upon or between waves. By this 
construction the vessel presents less hydrostatic resistance, and draws less 
water for the same capacity of burden, and is very strong to resist the 
effects of strain or torsion. 

800. F. Renper, Manchester, “Carrying minerals.”—Dated 16th March, 


1869. 
The inventor erects the line of rail elevated above the ground by placing 
it upon the swerved trunks of trees, when they exist, or by driving piles. 
Upon this single rail he places a frame provided with two ora greater 
number of wheels situate in a line before each other, and from this frame 
he extends downward arms, which carry on each side of the rail an engine 
and boiler of equal weights.—Not proceeded with. 
808. E. W. P. Ginps, Westbourne Park-crescent, “ Velocipede propulsion.” — 
Dated 17th March, 1869. 
This consists in the use of two levers with unequal arms, which levers 
are attached on opposite sides of the rear whi by nuts or pivots to 
cranks which pass through and are firmly fixed to the axle of the rear or 





it out of the machine ready for undergoing the operations of the drawing 
frame, 
756. G. Smiru, Hadingley, “ Finishing woollen cloth.”"—Dated 11th March, 
S69, 
The materials employed are British and foreign gums—dextrine and 
gum senegal, or gum tragacanth, with refined sulphate of indigo, which 
are ground and sifted into a very fine powder, in which state they may 
be sold for use.—Not proceeded with. 


759. W. R. Lake, Southampton-buildings, ** 8, t fibves."—A comimur 
cation Dated 11th March, 1869 
The spindle is stepped in a foot rest which projects from the lifting rail, 
which is made to traverse by any suitable mechanism. The upper end of 


the spindle is furnished with a square and flange, in order to provide a 

means for driving the bobbin by the application of the driving power to 

its upper instead of its lower end 

772. A. M. CLark, Chancery-lane, *‘ Pulp sor paper.”"—A coi tion. 
Dated 12th March, 1869, 

This relates to the production of pulp from the hop-bine suitable for 
the manufacture ot paper. For this purpose the inventor first cuts up 
the bine into suitable lengths by mechanical means, whether in a green 
or dry condition, and then subjects it to a series of washings in water 
until the ligneous fibres are perfectly purified. —Not proceeded with 
773. H. C. Bartietr, Garlick-hill, and A. G. Sourusy, Buiford, “* Paper 

aking.” —Dated 13th March, 1869 

The inventors use for the purpose of separating, beating, washing, or 
mixing fibrous substances mixed with more or less water, a cylinder box 
containing either plates or bars or projections fixed to the side or sides, 
so that the plane of the plates or bars or projections shall be at a right or 
other angle to the axis of one or more shafts running through from end 
to end of the cylinder or box, having on the shaft or shafts radiating or 
spirally disposed bars or plates or projections the converse of those on the 
inner part of the cylinder or box, and working between them. 


776. H. Decatrre, Roubaix, “* New tissu Dated 13th March, 1869 

This invention consists in making use of a web or warp of suitably 
twisted or twined worsted or woollen yarn, some of which warped yarns 
are twisted in one and the others in the opposite direction, so as to alter- 
nate in asymmetrically regular manner over the centre breadth of the web. 
By this means a peculiar sort of shrivelling or shrinking will take place 
in the fabric, which will present a form hitherto unattained.—Not pro- 
ceeded with 





781. J. Taomursson, Carlisle, and W. Thomutnson, Loughborough, “ Prepar- 
ing gypsum.” —Dated 13th March, 1869 

In order to prepare gypsum for incorporating with paper pulp previous 
to its being made into sheets, or for incorporating with textile fabrics, or 
for using in other manufactures in the same manner as what is known as 
china clay is now used, the inventors calcine the gypsum in ovens or 
kilns, or in retorts, or in a clamp or otherwise, with so high a degree of 
heat as to deprive it of its cementing properties. A full red or a white 
heat is required. The fuel for burning may in some cases be mixed with 
the gypsum, but when freedom from colour is desired it should be burnt 
in ovens or kilns fired externally 
789. C. D. ABEL, Southampton-buildings, “* Weaving healds."—A communi- 
Dated 15th March, 1869. 

This consists in constructing healds of thin metal bands, tapering in 
thickness from near the middle of their length towards each end. At 
the middle they are flattened in a direction at right angles to their width, 
and are there formed with an eye through which the warp thread is 
passed ; they are formed with hooks at their ends, and are connected to 
the top and bottom staves of the frame by means of helical springs or 
coiled wires, into the loops of which they are hooked, and which are 
carried upon rods or bars passing through loops fixed to the staves 
796. 1. Taytor, R. and J. IncGuam, aud J. SHarpiis, Crashaw Booth, Lan- 

cashire, ** Carding engines.”— Dated 16th March, 1869 

The inventors divide the doffing cylinder so as to meet a double 
exigency, viz., first, to obtain a continuous fleece, so as to dispense 
with piercing machinery ; and secondly, to obtain a sliver neither twisted, 
half twisted, nor rubbed.—Not proceeded with 
802. W. RoBERTSON, Queen’s Chambers, Manchester, “‘ Mules and twiners.”— 

Dated 16th March, 1869. 

The chief improvement refers to the backing off. In place of the wheels 
and friction cones which are usually placed on the headstock and 
operate through the twist band, the inventor places a pulley on the 
second, third, or other similar motion from the loose pulley communi- 
cating motion in a backward direction to a pulley placed loose on the 
tin roller shaft, and having a friction cone on one side thereof, which is 
brought intw contact with another cone on the tin roller pulley, and 
moves it in a backward direction. 

804. J. L. Norton, Belle Sauvage-yard, “ Weaving looms.”—Dated 16th 
March, 1869 

In constructing the shedding motion of looms, the inventor arranges 
the mechanism for working tbe treadles so that the framework and slides 
for the knives, as usually constructed, are rendered unnecessary. In 
place of the framework, a simple upright bracket is used which can be 
easily attached to an ordinary loom frame. To this upright bracket is 
fixed the mechanism for working the treadles, and the knives and 
levelling levers are arranged for producing a proper € shed. The lever 
for actuating the knives and levelling levers works on a shed fixed to the 
loom frame, so that vibration in the upright bracket is as nearly as 
possible avoided, and stays or supports are not required. 

811. J. J. G. Damirre, H. D. Dusors, and J. M. AGUELLET, Paris, “ Pulp.” 
—Dated 17th March, 1869. 

This consists in the employment of the plant known in botany as the 
Galega Oficinalis and Galega Orientalis plant, and in France, as 
the Galega Rue de Chevre, Lavaneze, or faux indigo plant, for the manu- 
facture of pulp suitable for paper. The plant is prepared and treated in a 
green state or in a dry state, in a similar manner to other fibrous mate- 


rials for the same purposes.—Not proceeded with, 
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814. M. Rourkr, Manchester, “‘ Combining fabrics with pulp.” —Dated 17th 
March, 1869. 

This consists in combining textile fabrics with paper in the paper- 
making machine. The textile fabrics consist of calico, linen, cloth, 
Hessians, or any suitable material, and when the combined material is 
covered with oil, tar, or other liquids, it can be used as oil or tar cloths, 
floor cloths, table covers, packing, and fora great variety of purposes. 
The mode of operation is to supply the fabric to the — on the machine 
wire of the paper-making machine, either under the dandy roller or a 
little in advance of it, and the pulp and fabric pass between the couch 
rollers which press them together, and then they follow the course of the 
paper in ordinary paper-making machines and come out combined together. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 
738. G. Spencer, Cannon-street, “ Preserving grain,’ &c.”—Dated 10th March 
1869. 

The inventor places the substance to be preserved in a suitable air-tight 
vessel, from which atmospheric air is partially or wholly withdrawn by 
any convenient means, and replaces it by filling the containing vessel with 
either carbonic acid gas or carbonic oxide gas, by which means the sub- 
stances are preserved from change.—Not proceeded with. 

740. D. Jounson, Wreckam, “ Decorticating grain.”—Dated 10th March, 
1869. 

This consists chiefly in the arrangement together of two filing or rasp- 
ing surfaces, by which the grain is acted upon as it passes between them, 
and in certain details of construction hereinafter described. The files or 
rasps are fixed on a drum and case; the drum is made to revolve within 
the case. The wheat, rice, or other grain is admitted into the space 
between the drum andcase, and is therein subjected to the action of the 
files or rasps, which rapidly and effectually clean and remove the husks 
therefrom. 

767. Joun Cooke, Lincoln, “ Ploughs.”—Dated 12th March, 1869. 

This consists in manufacturing an improved beam for ploughs of a com- 
bination of wood and iron, or of wood and steel. 

795. W. R. Lake, Southanpton-buildings, “ Multiple drilling machine.”— 
A commnunication.—Dated 15th March, 1869. 

This consists chiefly in constructing and arranging the drilling 
mechanism in such a manner that the required number of holes may be 
drilled at the same time at any desired distance apart in a rail, bar, or 
other article, and so that in drilling these holes the drills will adapt them- 
selves to such variations or deviations from a straight line or plane as are 
produced by the twisting or warping of the rail or other article, and will 
form the holes at right angles to the immediately surrounding portion of 
the rail or other article. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
723. R. M. Carrare and D. MILLer, Alton, “‘ Wall walerproofing.”—Dated 
9th March, 1869, 

The inventors prefer to take paraffin in its solid state and subject it to 
the action of heat by melting it in a metallic or other suitable vessel; when 
thoroughly liquefied they apply it by means of an ordinary brush, such 
as is used by painters, to the wall or other surface desired to be protected. 
Sometimes the inventors previously warm the wall or other surface with 
what is known as a ‘‘ painter’s stove,” or ‘* devil,” and after the liquid 
paraffin, as above described, has been applied, they again use such 
“*stove,” or *‘ devil,” to liquefy and force in any paraffin remaining visible 
on the exterior of such wall! or surface. 

736. C. and W. and J. Drake, New Kent-road, “ Breaking stone for con- 
crete.” —Dated 10th March, 1869. : 

The inventors employ rollers with corrugated surface. The grooves run 
round the rollers with their sides parallel, and the grooves in one roller are 
set to correspond with the projections or ridges on the other. The rollers 
are mounted horizontally on parallel axes. They are faused to rotate by 
powerful driving gear, and the material to be broken is fed in between 
them. The ridges may have ratchet-like teeth or grooves cut upon them 
to cause the rollers to take down the materials between them with greater 
certainty. 

815. J. Carter, Nottingham, ‘* Deodorising.” 

This consists in the employment of a dry chemical powder composed of 
xround or crushed sulphate of lime or gypsum, used alone or in combina- 
tion with certain proportions of dried clay or sand, for water-closets, 
privies, night chairs, or other commodes, instead of using water, ashes, 
or dry earth. This powder, when brought into contact or combination 
with any kind of excrement or night soil, has the effect of completely 
and effectually deodorising such excrement or night soil and rendering it 
entirely free from any offensive smell or effluvia, and at the same time 
it forms or produces a chemical manufacture of great fertilising properties, 
wr when applied to grass land or other green crops.—Not proceeded 
with, 

764. D. S. Price, Great George-street, “ Paving.”—Dated 12th March, 
1860. 

This consists in the use of blocks of cast iron, the surface or surfaces of 
which are hardened by the process of ‘ chilling,” or which are made of 
the description of cast iron for which letters patent granted to the same 
inventor, and E. ©. Nicholson, dated 20th November, 1865, No. 2618.— Not 
procecded with, 
wi7. P. B. ONetiy, Paris, and W. H. McNeicut, Dublin, “ Raising and 

lowering blinds.” —Dated 13th March, 1869. 

A roller supported at each end in bearings is placed above the blind, 
one end of which is provided with a rachet wheel; into the teeth of this 
ratchet a spring pawl takes, and it always has a tendency to do so, but 
sometimes the ratchet and paw] are dispensed with. Outside the ratchet a 
groove is formed on the roller, round which a cord is wound, so that 
Ly pulling the cord arotary motion is communicated tothe roller. The laths 
composing the blind are united by tapes secured tothe lathesin the ordinary 
way, but at top they pass over the roller, and are there supported on 
rollers or guides, —Not proceeded with. 

751. W. E. Newron, Chaneery-lane, “* Altachnent Jor picture cords.”—A 
commeunication.—Dated 11th Murch, 1869. 

This consists in the use of tubes formed with longitudinal or transverse 
notches or slots provided or not with pins, hooks, or teeth. The im- 
proved attachment is cut out of sheet metal, and is made with wing pieces, 
which are bent up to form tubes to receive the cord, the notches in the 
sides of the upper part forming transverse notches at the ends of the 
tubes, and the notches in the lower part forming longitudinal notches in 
the sides of the tubes, so that the cord may be secured in place when 
adjusted by drawing it into one or the other of these notches.—Not pvo- 
ceeded with, 

753. J. B. Jounson, Lincoln’s-inn-fields, “ Artificial fuel.”—A conmunica- 
tion.—Dated Wth Mareh, 1869. 

This consists in the manufacture, by means of vegetable resin, used in 
proportions determined according to the products to be obtained, of, First, 
agglomerated fuel produced from small vegetable and mineral fuel, or the 
dust thereof, and intended to be consumed in furnaces and ordinary 
domestic fire grates. Secondly, dense coke capable of being employed 
for the same purposes. Thirdly, lighting gas and dense coke produced 
simultaneously; vegetable resin thoroughly mixed with fuel dust, and 
properly burned, produced a coke of good quality, whilst the dust 
employed alone either yields an inferior coke, or is not capable of pro- 
ducing coke at all. 

742. T.H. Warrisson, Liverpool, ‘* Water-closets.”— Dated 11th Murch, 1869. 

This consists of an enlargement of the main pipe, or a chamber situated 
between the ordinary valve-cock and the water-closet basin, from the top 
of which vessel or chamber an air pipe is taken into the basin by the side 
of the supply (or air is otherwise admitted), so that when the valve-cock 
is lifted and the water turned on the vessel is instantaneously filled, and 
the supply rushes forward into the basin unchecked in force. When the 
valve is reclosed the air releases the store of water or back-wash, which 
then flows into the basin and securely traps the closet.— Not proceeded with. 
743. W. Wetis, Ardwick, “ Sanitary appavatus.”—Dated th March, 1869. 

his consists in an improved privy, which is so constructed that the 
solid portion of the excreta is kept separate from the urine, thereby 
keeping the solid portion dry and facilitating its removal. In carrying 
out the invention the inventor places a drum, rotating ona horizontal 
axle, or slightly conical disc, mounted on a vertical or nearly vertical axle 
urider the pen or t of the privy, and this drum or dise is made to revolve 
partly round ev time the privy has been used, by a foot-board which is 
hinged to the floor, or by the seat itself ; the foot-board or seat being con- 
nected to the drum or dise by a lever, catch, and ratchet-wheel, ur other 
equivalents, and when pressure is removed from the foot-board or seat it 
is brought back to its original position by a counterweight. When the 
privy has been used the urine runs off the drum or disc while the solid 
matter adheres to it, and when the drum or disc is turned partly round 
by the moving of the foot-board or seat the solid matter is scraped off by 
a thin blade of metal or other suitable agent, and is collected ina separate 
vessel, from which it can be removed at any time. 


Class 6.—FIRH-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
739. A. Monorierr, Cultargie, Perth, ‘‘ Ordnance.” —Dated 10th March, 1869. 
This relates to « patent dated 4th June, 1866, No. 1548, and consists in 
so arranging the counterweights eted to the elevators that the gun 

























































on sinking down after firing, can pass below the counterweights so as to 
be more accessible for loading and more under cover. For this purpose 
the inventor constructs the counterweight with an opening, through which 
the muzzle of the gun or the counterweight may be constructed of separate 
parts between which the gun passes, 


757. F. R. Aikman, Brompton-crescent, ‘‘ Fire-arms.”—Dated 11th March, 
869. 


1869. 

This relates to a patent dated 8rd July, 1867, No. 1934. The inventor 
attaches to the gun in any convenient position a small barrel, such as 
that ofa rifle or pistol. He mounts this barrel on a horizontal pivot or 
axis, and applies to it a scale for vertical adjustment with a screw or other 
conveniert apparatus for setting it, so that its line of fire can be made 
parallel to the line of sight uf the gun to which it is attached, or can be 
elevated or depressed as desired.—WNot proceeded with. 


779. J. Tuomas, Birmingham, ‘‘ Repeating fire-arms.”—Dated 13th March, 
1869. 


This consists in constructing and arranging the parts of repeating fire- 
arms so as to extract simultaneously the whole of the cases of the ex- 
ploded cartridges from the chambers of the revolving barrels or cylinders 
of the gun, and also for effectually supporting the revolving barrels or 
cylinders during the discharge of the fire-arms. 

783. W. R. Lar, Southampton-buildings, ‘ Breech-loaders.”—A communi- 
cation.—Dated 13th March, 1869. 

In using this arm there are only three movements to perform : First, 
the hammer is to be raised, and at the same time the trivger or sear is to 
be pushed forward ; secondly, the charge is to be taken and introduced 
into the aperture in the barrel which is uncovered by raising the hammer, 
the charge being pushed into the barrel with the thumb; thirdly, the 
trigger is to be acted upon as in discharging any other fire-arm.—Not jyo- 
ceeded with. 

793. J. R..Coorer, Birmingham, “ Breech-loaders.”—Dated 15th March, 
1869. ‘ 

The inventor effects the opening and closing of the breech by means of 
a block rising and falling vertically. The block when raised closes the 
breech, and when dressed leaves it open. Through the block, and in a 
line parallel with or inclined to the axis of the barrel, is a hole in which a 
striker works for igniting the cartridge. The raising and lowering of the 
block is effected by a lever, which may constitute the trigger guard of 
the gun. By the motion of this lever the cocking of the hammer of the 
gun and the extraction and ejection of the empty cartridge case are 
effected.—Not proceeded with. 

807. J. James, Princes-street, Lambeth, “Compressing powders in pellets,” — 
Dated 17th March, 1869. 

The inventor mounts on a framing a punching slide which is worked 
up and down by an eccentric cam, crank, or other convenient mechanism. 
Under this slide he mounts a dise which can turn on a vertical axis. In 
this disc he perforates numerous holes, each of the shape desired for the 
transverse section of the pellet, and makes the thickness of the disc to suit 
the length desired for the pellet. All these holes are equally distant from 
the centre of the disc, and are space at equal intervals around it. On 
the axis of the disc a rachet wheel is fixed with teeth suited to the holes 
in the disc, and to this ratchet wheel theinventor applies a paw] which is 
worked with reciprocating movement by a cam or eccentric on the driving 
shaft of the apparatus, so that the movement of the disc one division at a 
time is suitable to the movement of the slide.—Not proceded weth. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

748. C. H. Cooper, Birmingham, ‘Whip sockets.”—Dated 11th March, 1869. 

This consists in fixing, by stitching or otherwise, an internal lining from 
the mouth of the socket downwards. Thelining is of any suitable material, 
such as leather, sheet gutta-percha, orsuitably prepared waterproof cloth, 
and formed from the plain without moulding, of one or more pieces or thick- 
nesses partially divided vertically by the removal of parallel arranged 
gores; that is to say, pieces removed broader in the middle and curving 
off towards the ends. 

750. W. E. Newton, Chancery-lane. ‘ Cigar-cases."—A communication.— 
Dated Uth Mareh, 1869. 

This consists in a case of double hollow leaf form struck or cut, and 
stamped (with corrugated formations te form pockets for the articles it is 
designed to carry) out of a single piece of sheet metal or other suitable 
material. The corrugated sheet is then folded intermediately of its length 
to constitute a spring hinge or connection, and gives to the case its 
necessary hollow double leaf or book form. This completes the case, 
which may, however, afterwards be lined with paper or other thin 
material, and if desired any suitable fastening may be applied thereto. 
765. E. Prrrenarp Fenchurch-street, *‘ Button or stud.”—Dated 12th March, 

1869, 

The inventor forms the button or fastening in two parts, which when 
connected together present the appearance of a shirt stud. He forms the 
shanks of the button in two parts and of shgrt tubes, one tube being 
fixed onone part of the button and the other tube on the other part 
thereof, and in the centre of one of these tubes the inventor fixes a screwed 
pin, and in the hole of the other tube he forms a female screw capable of 
fitting on to the screwed pin.—Not proceeded with. 

726. W. Saunpers and C, Smitu, Newgate-street, ‘‘ Dressing-case and bag.” 
—Dated 9th March, 1869. 

This consists chiefly in the peculiar construction of the parts of the case 
and bag, whereby the inventors are enabled to combine in one article the 
advantages of an ordinary separate dressing-case and a compact and con- 
venient dressing-bag. The whole of the fittings and instruments are 
carried within the case, which is preferably made of a semicircular form 
in cross section, the flat side forming the bas The bag is made to con- 
tain the case, and to allow the same to be readily and conveniently placed 
in the bag or removed therefrom.—Not proceeded with. 

727. G. Spencer, Cannon-strect, ond J. BARKER, Mortlake, ‘* Provision pre- 
server.” —Duted 9th March, 1869. 

This consists in placing the substance to be preserved in an air-tight 
vessel, from which the inventors withdraw the atmuspheric air contained 
therein, and refill by an atmosphere of nitrogen, in which decomposition 
cannot take place. 

731. B. Brirren, Redhill, “ Whips.”—Dated 10th March, 1869. 

Instead of employing wood or the other material now generally used 
for the sticks or pliant stems of whips used for riding or driving, the 
inventor makes use of steel, iron, or other metal. The metal he uses in 
the form of light tubes, or of other shape which will give strength, 
pliancy, and lightness. The thong is attached as usual, and may be of the 
ordinary kind. To prevent the metal from rusting, he gives it a coating 
japan, lacquer, or other varnish or paint; or, by means of the electro or 
other process, he gives it a coating of gold, silver, tin, or other metal. 
760. W. Coxnean, Gresham-street, “ Goloshes.”—Dated 12th March, 1869. 

This consists in modifying the shape or form of india-rubber goloshes 
or shoes so us to adapt them to the peculiar conformation of feet and 
shoes of the Chinese and other Eastern nations. --Not proceeded with. 

775. J. B. Parmer, Bow, ** Matches.”—Dated 13th March, 1869. 

This consists in using as the igniting composition in ordinary friction 
matches and fusees chlorate of potash and amorphous phosphorus, in the 
proportion of sixteen parts of chlorate of potash to one part of amor- 
phous phosphorus. These substances are combined with about twenty 
parts of the nitrate of sulphite, sulphate, or the oxides of lead, or the 
hyposulphite or sulphite of iron or zinc, or the sulphate of zinc, or other 
sulphite or sulphate, or the twenty parts may be made up of two or more 
of the above substances in optional proportions. The above composition 
is mixed with about two parts of gelatine, glue, or gum, or any other 
suitable adhesive matter, dissolved in water.—Not proceeded with. 

778. K. Wootcorr and M. Stave, Wilton, “ Portable ovens.”—Dated 13th 
March, 1869. 

This consists of an oven made preferably of a semicircular form, and of 
metal. When made of a non-metallic material it is lined inside with 
metal, as usual, for the purpose of reflecting and concentrating the heat 
from the fire before which it is placed. This improved oven is open at the 
side next the fire, and may be built up in sections, one on the other, in 
grooves formed around the upper edges of each section, so as to accum- 
modate a number of joints at atime, according to the size of the fire. 
The oven may, however, be made in one piece instead of removable 
sections. h section is provided with one or more shelves or ledges, 
for supporting a dish, or pan, or tray, carrying a grating, on which is 
placed the joint to be cooked. The pan or tray also serves as a dripping- 
pan, and may be provided with a well in addition. 

780. C. Vero, Atherstone, ‘‘ Hardening hats.”—Dated 13th March, 1869. 

The inventor covers the acting surfaces of the cones with fine wire 
gauze, to prevent the fibres spreading out. The cone of wire gauze for 
the inner cone, upon which the hat body is placed, is woven by hand to 
the form desired, fresh wires being inserted into it at intervals as the 
cone enlarges in diameter. This cone of wire gauze is placed upon the 
perforated metal cone, and is firmly bound te it at its base; or felt or 
cloth might be placed between the two. The conical lining of wire gauze 
for the upper cone is similarly woven to a 7 is placed within the 
metal cone, and connected to it both at its and apex, being at the 
base turned over and bound to its exterior, and at the apex attached b 
sewing to a small cup of perforated metal, similar to the cup to whic 
the cloth lining heretofore employed was attached. 

813. J. Heywood and J. WiLp, Tonge, and F. Murpuy, Middleton, “ Tapes 
Sor blinds.” —Dated 17th March, 1869. 

The inventors form the tapes with tags or holders woven in the body of 
the for holding the laths, and thus prevent the liability of . 
The tags are formed either of cords or small tapes, and are woven in either 























in a line or at each side of the tape in a zi; direction, and the cords 
can be woven in either in an ordinary swivel loom, or, more efficiently, in 
an improved loom hereinafter described.—Not proceeded with. 


801. W. Campion, Nottingham, “ Sewing machines.”—Dated 16th March , 
1869. 


Motion is imparted to the needle slide by one end of a lever, the other 
end of which is actuated by a cam mounted on a vertical axis, to which 
motion is given by means of a toothed ring formed on or fixed toa fly- 
wheel mounted on an axis at right angles to such vertical axis. At the 
lower end of this vertical axis is carried a crank pin for working the 
shuttle slide to and fro ina line with the length of the machine, such 
crank pin being connected to the shuttle slide by a link or connecting- 
rod, as usual. The vertical axis also carries a double cam, to act on one 
end of the feed lever, which is ted upon a comp axis, so as to 
permit of the movements of the feed lever to feed the fabric as required. 
—Not proceeded with. 

803. L. Encet, Mumford-court, “ Umbrellas.” —Dated 16th March, 1869. 

In order to avoid the covering of silk or other material being worn by 
the end of the stretcher where it is jointed to the rib, and by the pin or 
rivet of the joint, the inventor attaches to the rib at this point a guard of 
metal, which is formed with two side plates to overlap the joint which 
connects the stretcher with the rib, and by so doing keeps this joint from 
rubbing against the covering. 





Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

724. J. Henperson, Auchencarra, “Iron and steel.”—Dated 9th March, 

1869. 

The puddling furnace may be termed a double reverberatory furnace, 
as the hearths are arranged two deep, being placed back to back so as to 
receive their heat from one and the same fire-chamber. In this chamber 
the inventor uses waste or small coal as fuel, with a blast of air on each 
side, which consumes all cinder and enables the heat to be kept up night 
and day without any stoppage whatever from cleaning or renewing the 
fire. 

732. W. Wexpoy, “Highgate, ‘Manufacture of chlorine.”—Dated 10th 

March, 1869. 

This relates chiefly to the regeneration or other production, in the wet 
way, from residual products of the manufacture of chlorine, of certain 
compounds containing peroxide of manganese, and to the manufacture of 
chlorine by means of such compounds so regenerated or produced. 

741. J. B. Bernier, Wilmington-square, “ Preserving yeast for manure.”— 

Dated 11th March, 1869. 

The process consists in mixing yeast with a suitable proportion of quick 
lime, to which some plaster may be added ; this mixture produces a good 
manure. The proportion varies according to the condition of the yeast, 
but generally thirty pounds of quick lime and ten pounds of plaster 
used to every hundredweight of yeast is best. 

761. E. F. R. Lucas, Middlesborough-on-Tees, “ Manufacture of phosphate 

of lime.”—Dated 12th March, 1869. 

The coprolites, bone ashes, phosphorities, or other phosphates, are first 
dissolved in hydrochloric acid. The solution thus produced is evaporated 
by any of the well-known means to the crystallising point, and the liquor 
is then run off into cooling vessels of stone or wood. In cooling the 
greatest part of the soluble phosphate of lime is crystallised, the mother 
liquor is drawn off from the crystals, evaporated again, and gives a second 
quantity of crystals of soluble phosphate of lime. The crystals are then 
dried by means of air, centrifugal apparatus, or pressed in a filter press. 
The last mother-liquor contains chloride of calcium, chloride of iron, and 
only a small quantity of phosphate of lime, which phosphate of lime is 
precipitated by means dante lime, and re-dissolved in hydrochloric 
acid, together with a fresh quautity of phosphate.—Not proceeded with. 


799. O. WairraKer and A. and J. WaLLwork, Hurst, near Ashton-under- 
Lyue, * Saddlesand hangers for spinning machinery.” —Dated 16th March, 
1869. 

This consists principally in dispensing with the use of brass, gun metal, 
or other metallic alloy for the bearing surfaces of these parts of preparing 
and spinning machinery, and substituting therefor hard wood, such as 
lance or boxwood, with the end of the grain towards the bearing surface. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
797. W. A. Lytrie, Hammersmith, “Inaulating telegraph wires.”—Dated 
16th March, 1869. s 
The inventor uses enamelled iron, either wrought or cast, in forming 
the stems which support the inverts or other insulating caps such as 
are now employed. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
730. W. R. Lake, Southampton-buildings, “ Self-lighting gas burners.” —A 
communication.—Dated 10th March, 1869. 

This consists, First, in combining a coil of platinum wire or its equiva- 
lent with a gas burner in such a manner that it will cause the re-ignition 
of the gas if the latter should be extinguished without shutting off the 
flow. Secondly, in supporting the said platinum coil or its equivalent 
upon a ring, which may be cast upon the wire or secured thereto in any 
other manner, and is made to fit around the gas-tip or burner. Thirdly, 
in combining a cap or hood with a self-lighting gas burner or self-lighting 
attachment. 

744. G. Grover, Pimlico, “Colouring hydrocarbon.”—A coimmunication.— 
Dated 1th March, 1869. 

The colour best suited for the purpose is derived from the root of the 
Anchusa Avensis, known in commerce by the name of Alconet root, which 
imparts to the fluid a “rose tint;” or the inventor takes the common 
turmeric of commerce (Curcuma), which would impart a ‘‘ yellow tint” ; 


’ or he uses indigo (Fera Tinctoria Longa), or prussiate of iron, or any of the 


blue analines, by first dissolving them and then mixing them within the 

hydrocarbon which imparts a “blue tint;” or the tint may be changed 

by any vegetable, animal, or mineral colour, so as to impart the especial tint 

intended. 

745. W. H. Crapp, Ball’s Pond, ‘ Signal lanterns.”—Dated 11th March, 
1869. 

The lamp of the lantern is surrounded with a revolving cylindrical slide, 
such as is used in an ordinary dark lantern, there being an opening made 
through the cylinder, which, when brought between the lamp and the 
lens or glass of the lantern, allows a stream of light to pass from the 
lantern, but when the cylindrical slide is turned light is shut off from the 
lens. In some cases the lantern may be made with more than the lens or 
glass. 

746. J. and A. WappinaTon, jun., and F. Bett, Burrow-in-Furneas, “Con 
densing steam in breweries.” —Dated 11th March, 1869. 

This consists in causing the steam and the smell arising therefrom to 
be condensed, by coming into contact with a lid or cover, over which a 
current of cold air, or cold water, or other liquid or fluid, is caused to pass. 
747. W. Berrs, Wharf-road, City-road, {** Capsules.”— Dated 11th March 

1869, 

Capsules made according to this invention are perforated in any orna- 
mental or other pattern or device, so that the contents are not herme- 
tically sealed, whilst they are nevertheless at the same time protected 
from being tampered with. This perforation of the capsule can be 
affected in any convenient manner, but it is found that stamping is the 
most ready mode of accomplishing it. 

749. J. Batuoate, Edinburgh, “ Gas meters.”—Dated 11th March, 1869, 

The case of the meter is constructed in two distinct —- under 
part and an upper part—the under part containing the movable dia- 
phragms and passages thereto, whilst the upper part encloses the valve- 
box and valves with the regulating and indicating mechanism, none of 
which, however, are attached to it, but are placed on the top of the under 
part, the upper part merely serving as a protective covering for them; 
and these two parts, namely, the upper and lower parts of the case, are put 
together by means of screws or other similar fastening. The valve- 
is made separately, by preference of cast metal, and is also retained in 
place by means of screws. 

755. J. M. Napier, York-road, Lambeth, ‘Striking coins.” —Dated 11th March, 
1869 


This consists in machinery or apparatus for cutting into pieces the 
ingots of metal to be manufactured into coin, so as to facilitate the 
charging of the crucibles, and afford a means of detecting the presence of 
foreign substances in the ingots. For this purpose the inventor employs 
a suitably formed knife, actuated by hydraulic pressure (lever pressure 
may be used if preferred). This knife operates towards an anvil against 
which the ingot is supported. He employs means for os the 
of the anvil in its position with respect to the edge of the cutting knife, 
so that the piece to be cut off the ingot is supported by the anvil or block 
partially only, and in such manner that as the knife is forced intu the 
metal the front part of the ingot overhangs the front edge of the 
anvil. 

758. T. Brevey, Chester, and D, Hanson, Dunkinteld, ‘‘ Welding and 

whanging tubes.” —Dated 11th March, 1869. ‘ 
consists in a @, by means of which the blows né 

welding the seariis of boilers and other constructions are struck, 








Ocr. 8, 1869. 


251 











of cupleriog © number of labourers for this purpose, as at present. This 
is accomplished as follows:—The machine consists of a number of stampers 
or strikers, which are arranged side by side in a row. The stampers or 
strikers are so arranged that they may be raised to a certain definite 
height, and then be allowed to fall by their own weight, or the force of 
the blow may be increased by means of a spring. Below this row of 
strikers or stainpers is placed the anvil, which may be similar in shape to 
that now in use for this purpose, or curved to the requisite form for weld- 
ing or flanging. 

762. H. J. R. KeEnDau., Great Winchester-street, ‘ Paints for ships’ bottoms.” 

A communication.—Dated 12th Murch, 1869. 

The composition consists of the following ingredients :—Arseniate of 
copper, oxide of iron, carbonate of lime, crystallised strychnine, concen- 
trated anhydrous extract of tobacco, crystallised borax. To these in- 
gredients coal, tur, or other base or medium, or coal tar, with other base 
or medium, is added, according to the colour required, and the whole is 
ground together. 

763. James Porteous, Edinburgh, and 
* Tobacco.” —Dated 12th March, 1869 

This consists of a shaft o: spindle, on which circular flanges (by pre- 
ference with openings formed in them) are placed, the distance between 
these flanges being equal to the length of the rolls which are to be coiled. 
On the end of the above-mentioned spindle a worm or screw is fitted, and 
this gears into a worm wheel carried on a stud or cross shaft. To the body 
of the worm wheel a heart or other shaped cam is fixed, which acts against 
an antifriction roller carried on a horizontal guide rod, this guide rod 
being jointed to a lever, to which the vibrating action due to the cam is 
communicated. In lieu of the cam u double cut screw may be employed 
for giving the requisite movement to the lever and guide rod. Attached 
to the upper end of the vibrating lever is a horizontal sliding bar, te which 
the reciprocating movement of the lever is communicated as the cam 
above-mentioned revolves. On that end of the sliding bar next to the 
flanges, between which the tobacco is coiled, a tube or eye piece is fitted, 
through which the twisted tobacco passes, so that as it is unwound from the 
bobbin on which it was wound on the twisting machine, the reciprocating 
movement of the tube or eye piece causes it to be coiled closely and 
regularly between the flanges on the main spindle. 

769. C. E. Brooman, Fleet-street, “‘ Manufacture of sult.”—A communication 
Dated 12th March, 1869. 

This relates to the manufacture of salt, and has for its object a process 
for the manufacture of a crystallisable salt in special vessels, which process 
is founded partly on the employment of mechanical means and partly upon 
the theory of the tension of saturated vapours, in order to constitute an 
evaporising apparatus, utilising one, two, or more consecutive times the 
latent heat of the vapours condensed away from the air, and, in conse- 
quence, ecunomising the combustibles used in the manufacture. 

770. L. Lapavie, Bordeaux, ‘* Magnetic regulator.”—Dated 12th March, 


H. Gipson, Musselborough, 





This consists in the employment of substances very sensible to 
magnetism, such as iron, cast iron, steel, or nickel, in order to compen- 
sate for the disturbing effects of the iron of the ship upon the compass 
needle. The inventor bas found that a cylinder composed of the metals 
above named is a good conductor of magnetism, and has the property of 
preserving the magnetised needle from the influence of the currents pro- 
ceeding from the iron composing the ship, and, at the same time, of pre- 
serving its freedom of action. 

782. W. T. CARPENTER, Westminster, 
Dated 13th March, 1869. 

This consists in forming each of the retorts (which may be round, oval, 
or other convenient shape in transverse section), of an increasing diameter 
from the mouth to the back end, which is open and communicates with 
a chamber common to the whole setting.—Not proceeded with. 

785. J. Hexnperson and T. Brown, Kirkcaldy, “* Water cocks.” —~Dated 
15th March, 1869. 

This consists in forming the body of the cock as a hollow cylinder, 
through which the spindle or stem of the valve passes. The inner part of 
the body of the cock constitutes the valve seat, and the stem or spindle 
passes out through the front end of the cylinder or body.—Not proceeded 
with. 

788. J. C. SHaw, Patricroft, Lancaster, ‘‘Card grinder." —A communication. 
—Dated 1ith March, 1869. 

The inventor uses an ordinary hollow grinding cylinder, but the axle is 
composed of two distinct shafts. At each end of the cylinder is a long 
boss, to which it is secured. The bosses are so connected to the shafts 
that they are capable of a rotary and lateral motion simultaneously. To 
the shaft at the driving end of the cylinder is fastened a pulley, and in the 
same shaft is cut a straight groove equal to the length of traverse. A 
screw or other equivalent is fastened in the boss with its point projecting 
into the groove of the shaft, thereby transferring the rotary motion of the 
shaft to the boss, and consequently to the grinding cylinder.—Not pro- 
ceeded with. 

790. H. D. Rawiines, Nassau-street, “‘ Filling bottles.” — Dated 15th March, 
1869. 

The neck of the holder of the bottles or other receivers used during the 
filling and corking processes is capable of being open through a suitable 
tap or valve to the exhaust apparatus, as well as to the aerated liquid to 
be supplied to the bottle or other receiver. The atmospheric air con- 
tained in the receiver may, therefore, first be withdrawn, and then whilst 
the interior of the bottle or other receiver is in a state of exhaustion the 
aerated liquid may be supplied thereto.—Not proceeded with. 


Kent, “ Manufacture of gas.” 











791. J. G. Jennines, Palace-road, Lambeth, *‘ Preparing sewage for irrigating 
land.”— Dated 15th March, 1869 

In order to separate from sewage stones and other masses of solid 
matter which it brings down with it, the inventor conducts it through a 
pipe or channel on to a grating which may be either horizontal or inclined 
upwards from the end on to which the sewage is delivered. The bars o 
the grating are arranged to run longitudinally from one end of the 
grating to the other; and in order to keep the spaces between the bars 
clear and carry off from the upper surface of the grating the solid matters 
stopped it, the inventor employs clearers, which are caused to rise up 
between the bars at the end at which the sewage comes on to them, and 
such clearers are then caused to travel up to the opposite end of the 
grating, carrying forward with them the solid matters resting upon the 
grating ; the clearers then travel back and again rise up between the bars 
of the grating, at the end of which sewage comes on to it; the solid 
matters are thus caused to fall over the edge of the grating into a pit or 
receptacle. 
806. E. Roper, Garvick-strect, and G. 

blocks.” —Dated 17th March, 1869. 

The inventors transfer on to the plates of compressed chalk, in the 
ways hereinafter described, prints or mouldings from casts or reliefs or 
intaglios produced by photography or otherwise, or they copy these 
reliefs or intaglios on to the plates by means of any suitable pentagraph 
or other suitable copying apparatus, and thus adapt the graphotype process 
to the reproduction and multiplication of drawings, woodcuts, engravings, 
photographs, lithographs, or other printed matter. 


Snaw, Stoke-on-Trent, “ Priating 


809. B. LatHaM, Westminster-chambers, ‘‘ Filtering and straining sewage.” 
—Dated 17th March, 1869. 

This consists in causing the sewage or other fluid to be filtered to pass 
on its way along or as it issues from a conduit against and through a 
travelling screen or sieve or combination of screening surfaces arranged 
at right angles or at any other convenient angle to the flow of the fluid, 
whereby the sewage or other fluid, as it passes through the screening 
surfaces, deposits its solid matter upon the Jatter. In travelling along, the 
screening surfaces carry such matter away to a point where it is removed 
from them, and they then again pass into the stream of sewage to inter- 
cept fresh matter. 

816. H. Starr, Moorgate-street, ‘‘Harness hook.” —A communication.—Dated 
17th March, 1869. 

The guard or tongue is pivoted between jaws in such a manner that 
when closed its free end covers the point of the hook. Between the jaws 
is a cavity or chamber, wherein is enclosed a short spiral spring, so 
arranged that its pressure tends always to close the guard, the spring 
being always completely covered and protected, whether the guard is 
opened or donot. At the back of the joint or pivot of the guard the hook 
is formed with a link or loop, whereby it is secured to a strap, cord, or 
rope.—Not proceeded with. 

774. W. H. Harrieip, Royal Exchange-buildings, 
13th March, 1869. 

In order to work a windlass by means of a capstan through toothed 
gearing, where the cable is taken to the under side of the windlass, the 
inventor proposes to employ skew bevel gearing in place of the ordinary 


“ Capstans.”—Dated 


bevel gearing heretofore used, so as to enable the vertical shaft to pass 

the horizontal shaft. 

798. W.M‘Apam and 8. Scuuman, Glasgow, “ Packing bottles.” —Dated 16th 
March, 1869. 


The cases made of pulped material are formed with grooves, flutes, or 
indentations of various shapes either on their inner or outer surfaces, 
which are intended to reduce the surfaces of coutact of a series of points 
or lines, thus imparting a certain amount of elasticity to the cases. 

805. W. and C. 8. Catt, Ipswich, “ Joints of carriage shayts.”—Dated 17th 
March, 1869, 

In making a combined joint and stop, according to this invention, the 
inventors construct and arrange the parts as follows :—That part to which 
the shaft is to be juinted consists of two plates of steel or iron fixed to the 
ee plates a filling-up piece of wood is secured b: 

ends of these plates are of a nearly ¢ircular 
middie. Thecurved and ends project 


holes are made in their 
beyond the filling-up piece of wood,.and ite the outer eyes or 





knuckles of the shaft joint. At the junction of the outer knuckles with 
the steel or iron plates from which they are made are shoulders which 
form stops against which the other part of the joint abuts when the shaft 
is raised. To the end of the carriage shaft a forked plate is riveted, the 
solid end of which carries a knuckle or eye of a size proper to fit between 
the outer eyes or knuckles. 





BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


Tue foundry and engineering department of Soho is on a scale 
of magnitude fully adequate to its historical renown. The build- 
ings themselves are quaint and old looking, the whole establish- 
ment seeming from its general aspect to have been erected piece- 
meal, parts being added on the requirements cf an expanding 
trade demanding additional space. The pattern shops are very 
considerable. Mr. Gilbert Hamilton, to gratify my curiosity on 
the subject, took their dimensions, and the result of his measure- 
ment was as follows :— First range: 120 yards long, 27ft. wide, 
18ft. high, about half of the range having a story above, of 
course corresponding in dimensions. Second range : 50 yards long, 
30ft. wide, and 30ft. high. All these capacious rooms are 
packed to repletion with wood patterns for every imaginable 
description of machine casting, some of which date from the time 
of Watt, and were probably of his own design. Although these 
patterns may be counted by tens if not hundreds of thousands, 
they are so methodically arranged that any single limb of a 
machine on which the dust of half a century has accumulated 
could be picked out in a trice by the intelligent superintendent of 
this department. 

The er and fitting shops are proportionately extensive. In 
the former I was struck by the somewhat singular appearance of 
the cranes, all of which are constructed of wood. One of them, 
a perfect monster, known at Soho as the “‘ Elephant,” was designed 
early in the century by Peter Ewart, an engineer in the Govern- 
ment Works at Woolwich, who achieved some celebrity in his day. 
The foundry is otherwise fitted up in the ordinary way, and has 
the advantage of direct communication with the main line of the 
London and North-Western. Antiquated as these wood cranes 
appear at first sight, they are so ingeniously arranged as to be 
er if not quite as convenient as the splendid array of iron 
cranes recently noticed in the Brunswick Works (Patent Shaft and 
Axle Co.), Wednesbury. The erecting shop is a splendid building, 
probably unsurpassed for its purpose in the kingdom. It is 250ft. 
long, 50ft. wide, and 50ft. high. It has two 30-ton travel- 
ling cranes, and on either side are arranged machines on the best 
and newest principles for planing, boring, facing, and cutting. 
In c'ose proximity to the erecting shop is the fitting department, 
consisting of four large rooms and several smaller ones, all well 
filled with machine tools in motion. All the slow motions are 
given by the screw and wheel. The general aspect of this depart- 
ment is especially interesting. Power to an enormous extent is 
being tamed and moulded to the will of a comparative handful of 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Corresponde nt.) 

THE IRON TRADE: The resolution of the quarterly meeting: The 
wisdom of adhering to old List Shipments to 
Russia, Canada, and the United States ; The Belgian competition 
in Russia decreasing: American prospects: Home business: The 
slow progress made—TIN-PLATES—STEAM AND HOUSE COAL TRADES 

—~LEAD MINING IN WALES: New mines ope ned and starting— 
THE CAMBRIAN RAILWAY'S ADJOURNED HALF-YEARLY MEETING : 
Vote of no confidence in the directors—GREAT RAILWAY COMMUNI- 
CATION FROM SOUTH WALES TO LONDON: Mr. Fulton's and Mr. 
Richardson's projects for tunnels under the Severn : Comparative 
cost and merits, 


quotations 





THE resolution arrived at by the ironmasters at their preliminary 
quarterly meeting was to a great extent anticipated in this dis- 
trict, it being well-known that an advance in quotations could not 
be thought of, because such a course would inevitably check 
the present tendency to an increased demand. Ifa rise in prices 
had been determined upon, it would be immediately followed by 
an application on the part of the men for an advance in wages, 
and it would be difficult to resist such an application with any 
show of reason after publicly announcing that higher quotations must 
be obtained foriron. Any addition tu the price would under the circum- 
stances be more than counterbalanced by the increase in wages, and 
hence it isclearthat the makers acted wisely in adhering to old quota- 
tions until there is a considerably further expansion in the demand. 
During the present week much activity has prevailed at the local 
ports in shipments to Russia, Canada, and that portion of the 
United States where the season will shortly close, several steamers 
having cleared, and several more being in course of loading or wait- 
ing to go to sea. The exports to Russia this season have been 


unusually large, in fact the Muscovite contracts have been the 
mainstay of the South Wales iron trade for the last four or five 
months; and it is satisfactory to find that next year’s prospects of 
the supply required by that empire are decidedly encouraging. 
ps, with 





British rails, together, perl British capital, have 
almost extinguished the Be Russian markets, the 
exports from this country 1 Belgium being now in the pro- 
portion of three to one, while three years ago the Russians took 
about the same quantity from both countries. British capital has 
undoubtedly much to do with this, and had it not been for the 
large Russian loans placed in England, it is probable that the 
Belgians would prove much keener competitors. American in- 
quiries are tolerably numerous, the heavy clearances of the last 
few months being likely to be continued. There is a vast amount 
of relaying going onin the States, independently of the new lines in 
progress and contemplated; and it is evident that large supplies of 
iron will have to be purchased to meet these important requirements. 
In the continental demand there is no change to nute. It cannot 
be said that house business has made much progress during the 
past quarter, but there is perhaps a slight improvement as com- 
pared with three months. The railway companies are purchasing 
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| a little more freely, and the requirements of miscellaneous buyers 


skilled mechanics, each so intent upon his work as to resemble a | 


hive of bees without a single drone. 

The smithy or forge department has eighteen hearths ranged 
around it, all blown by machinery, the blast engine, unlike most 
in use, having three cylinders, an arrangement which secures regu- 
larity in the ‘‘blowing.” In the centre of the smithy are one or 
two steam hammers, the largest and most important of which is 
by Thwaites and Carbutt. Mr. Hamilton considers his hammer 
infinitely preferable to Nasmyth’s in several essential particulars. 
In the enormous covered boiler shed I noticed a steam riveting 
machine, which appeared to be doing its work remarkably well. 
The proprietors of Soho make their own files and their own gas; 
the former are all cut by hand. I expressed my surprise at this 
to Mr. Hamilton, saying that if machine-cut files were made any- 
where surely it should be at Soho, the cradle of the steam engine. 
He replied that he had always been sceptical as to the manufac- 
ture of files by machinery, and on that account dec ined any con- 
nection with the Patent File Company, which lately came to grief. 
The gas-works at Soho were the first ever erected at a factory or 
foundry, and, like so many notable features of the establishment, 
were due to the marvellous enterprise of Murdoch. 

Among the engineering works in progress at Soho, on the 
occasion of my visit, were the following :—A large pumping engine 
and apparatus for the Birmingham Waterworks Company; a 
similar one, though somewhat smaller for the Cork (Ireland) 
Water Company ; pumps, scoop-wheels, and other apparatus on a 
large scale for irrigation purposes abroad; eight engines ,and 
machinery for supplying Calcutta with water from the river 
Hoogley, an enterprise which is to cost half a million of money ; 
pumping work for Moscow, and also for draining the Lincolnshire 
fens, in a manner far easier than that adopted by Charles King- 
ley’s famous hero, Hereward the Wake. It was Soho, too, that 
recently produced the elaborate pumping apparatus for Crossness, 
by which the sewage of London is deposited at Barking Creek. 
The cost of this latter machinery exceeded £50,000. On the whole, 
I could not but pronounce the Soho Works, in their present aspect, 
as one of the most interesting features of Birmingham industry; 
for although the historical prestige of the establishment belongs to 
a by-gone generation, it seems to live again and flourish in the 
modern foundry. My impressions were amply corroborated when 
I learnt from Mr. Hamilton what the establishment has produced 
since the days of Boulton and Watt. The latter include 319 
pumping engines of 13,800-horse power, 1019 rotative engines for 
manufacturing purposes of 25,986-horse power, and 469 marine 
engines of 31,169-horse power. Of these the largest were those of 
the Great Eastern, to work the screw propeller, which had four 
cylinders of 1700-horse power. The early reputation of Soho has 
thus been not only maintained but extended by the works which 
bore till recently the honoured names of Boulton, Watt, and Co., 
but which since the death of Mr. M. R. Boulton, in 1848, have 
been known by the name of James Watt and Co. 

An experienced author on the subject well observes, that 
although Birmingham is not ag | supposed to be a machine 
making town when compared with Manchester, a full inquiry 
would show that an enormous number of machines for very 
varied purposes are constantly produced for the home as well as 
for the foreign and colonial trade. The well-known firm of Belliss 
and Co. (founded by Mr. Richard Back), and Walter May and Co., 
have during the last ten years produced large quantities of agri- 
cultural machinery. Railway engineering (small) ironwork is 
largely produced by Mr. Henry Baynton (Bingley Works), and 
machine tools have numerous manufacturers, among them being 
Mr. Woolfield (Liverpool Works, Soho), whose recent improve- 
ments in lathes have already been noticed in THE ENGINEER. 
Ironfoundry has long been and is still ‘one of the staple trades 
of Birmingham, and although it is impossible to collect statistics 
from so large an area, the quantity of castings produced every year 
must be some hundreds of thousands of tons, including castings 
varying from a few pounds to as many tons in weight, chilled and 
grain rolls used in local works, and much heavier castings, such 
as those produced at the London Works, Smethwick (Fox 
Henderson, and Co.), for the Exhibition building in 1851, and 
more recently for the Crystal Palace, Sydenham. In the produc- 
tion of malleable castings the Lucas patent of 1804 is still used 
almost unchanged. The annealing process takes about ten days. 
A = made up on Tuesday is got up toa white heat about Friday, 
and this heat is maintained for about twenty-four hours, according 
to the size and thickness of the articles to be annealed. On 
Saturday the fire is allowed to die down, and when the mass is 
cool the castings are found to be thoroughly annealed and mal- 
leable. No pyrometer or other means are used to judge of the 
result; but some are of opinion that ere long science will be able 
to shorten the and to render malleable castings much more 
readily attainable than they are at present. Whether or not this 
surmise is correct remains to be seen. 


are on the increase. As mentioned in previous reports, plates com- 
mand a better sale. Tin-plates are without material alteration. 

The position of the steam coal trade is about the same as last 
week, colliery proprietors and shippers being fairly off for contracts, 
Prices are maintained, but there must be an important addition to 
the demand before a good rise can be established. In house coal 
it cannot be said that the expected increase in the purchases of 
the West of England and Irish buyers has yet been realised. 

Lead mining is once more attracting a large amount of attention 
in the principality, the reputed success of the Van mine having 
given the start to a speculative spirit, which appears to be rapidly 
extending. Independently of the Van, two other mines, the Van 
United and the Van Consols, are being opened in tl 


the same neigh- 
bourhood, with every pri it is said, of great success. The 





pect, 


| Tanyrallt Mining Company is another scheme, the shares of which 


| strongly to task for their alleged mismanagement of the 





have been admitted to a quotation on the Stock Exchange, and 
are a’ready at a premium. Three or four more companies are, it 
appears, about to be started. 

The adjourned half-yearly meeting of the Cambrian Railways 
Company was held on Thursday, Lord Vane in the chair. Mr. 
M’Ewen, Mr. Rawson, and other proprietors took the directors 
concern, 
and the scheme of the board for arranging the company’s affairs 
was denounced as an attempt to repudiate just debts. Ultimately 
the following resolution was carried :—‘* That the report of the 
directors be not received or adopted, and that this meeting declares 
its want of confidence in the present board of directors.” Mr. 
Swinton Boult suggested that it was Cesirable to appoint a com- 
mittee in order to name new directors and prevent any confusion 
in the management. An adjournment to October 16th was agreed 
to in order that the directors might have an opportunity of con- 
sidering their position. 

Direct railway communication between South Wales and London 
is a subject which engages considerable attention just at present. 
In a previous report the leading details of Mr. Fulton's scheme for 
a tunnel under the Severn and a railway to Wootton Bassett were 
given, the estimated cost being £1,400,000, and from the traffic 
anticipated it was calculated that a dividend of 9 per cent. could 
be secured. Mr. Leonard Bruton, secretary of the Bristol and 
South Wales Union line, now claims that the idea of a tunnel 
under the river originated with Mr. Richardson, C.E., in 1864—5, 
when plans were deposited in opposition to Mr. Fulton’s high- 
level bridge, for which powers were obtained, but which has since been 
abandoned in consequence of its great cost and other difficulties. 
Mr. Richardson's project is for a tunnel under the river, at New 
Passage, which will connect the Bristol and the South Wales Union 
line with the South Wales section of the Great Western, and 
avoid the present ferry, and the estimated cost is £730,000. One 
advantage claimed for this scheme is that no new railways will be 
required, except, perhaps, about a mile on each side of the river in 
order to secure a gradual fall to the tunnel. The Brims- 
comb incline will be avoided by adopting this route, and the 
saving in distance from Newport or Cardiff to London will be 
14 to 15 miles, and to the south-west and west of England from 
40 to 60 and 70 miles. It is but right to add that by Mr. Fulton’s 
scheme the distance to London will be reduced 25 miles, while, cn 
the other hand, the saving of distance to Southampton, Plymouth 
&c., will not be so great as by Mr. Richardson's plan. Both pro- 
jects have their admirers and supporters, and if one of them is 
carried out there is no doubt of a large increase taking place in 
the Welsh Coal traffic to the metropolitan markets, and also in 
the quantity of coal carried by rail to the ports of the west and 
South of England. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED IRON TRADE: General improvement--GOVERNMENT CON- 
TRACTS: Larger number than heretofore: Demand for dockyards 
and India—THE RAW TRADE: Rapid despatch ;: Operations at 
works ; Contracts in the market—GIRDER PLATES: Anticipations 
as to future trade—T AND GIRDER BARS, RODS, STRIPS, KOUNDS, 
BEST BARS, THIN AND HEAVY SHEETS: Prices: They cannot be got 
up—IRON EXPORTED IN AUGUST AND EIGHT MONTHS: Descrip- 
tions and markets set forth—Pic IRON: Current transactions— 
Iron ORE: Sales mentioned—CoaL: Better trade—Lapour at 
IRONWORKS AND COLLIERIES: Within requirements—TRADE IN 
FOUNDRY WORK, RAILWAY WHEELS AND AXLES, TRUCKS AND 
CARBIAGES, BOILERS: Excessive cutting in tenders—THE TRADE 
TN HARDWARES THE COUNTRY THROUGH : J returns. 

THE finished ironworks of South Staffo: ire and East Wor- 

céstershire are generally in steady employment, and more is being 

done now than a w ago, 
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Government contracts are in hand to a larger extent than pre- 
viously. It has been some time since one firm had, as now, an order 
on their books for iron for Government extending to 2000 tons, 
which is the limit of the quantity embraced in one contract now in 
course of execution here. But it must not be supposed that this 
is the only order of itsclassin hand. The requirements on national 
account have reference to varied descriptions; but, as may be 
expected ,they are confined to first qualities. Best bars are going 
away to be manipulated by the smiths ; and thin plates are going 
to the dockyards; whilst the Indian department continues to 
demand plates of a heavier character. 

Rails are being sent away post haste—nearly all of them to 
Hull. With so much success have the consignments to that port 
from this and other districts been recently accelerated that a few 
days ago shippers there were blocked up, and information had to 
be forwarded to the ironmasters of this district amongst the rest 
that they must stay their hand. This did not check the make; it 
only retarded exportation ; and that, therefore, was resumed with 
increased vigour directly that the quays were no longer blocked. 
Although the period of shipment has nearly reached its close in 
respect of the bulk of the rails to be sent away this season, yet 
makers have not suspended their efforts to produce as completely 
and as rapidly as is practicable. Varied success is, however, 
attending their efforts. Where there are accumulations of 
slaughtered innocents arising out of the ruthl of i t 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LivErRPOOL: Liverpool and Manchester (Third) Railway: Dock 
works at Liverpool and Birkenhead : Liverpool tramways—THE 
PRuSSIAN GOVERNMENT AND ENGLISH COAL—THE CLEVELAND 
IRON TRADE—NoRTH-EASTERN Ratuway: Ryedale line—Man- 
CHESTER STEAM USERS’ ASSOCIATION—NORTH-EASTERN TOPICS : 
Shipbuilding in the future: Trade movements on Tyneside : 
North of England Institute of Mining Engineers—StatTeE OF 
TRADE: Leeds: Sheffield: South Yorkshire —TRAMWAYS AT 
MANCHESTER — SMOKE AT LEEDS — Rivers PoLLUTION Com- 
MISSION. 


THE new Liverpool and Manchester Railway is being energetically 
pushed forward. The whole length of the line between the 
junction of Grassendale near Garston, and the Manchester junction 
near Timperley, has been divided into sections, upon each of which 
several hundreds of artisans and labourers are at work. A long 
and lofty viaduct will be carried over the valley intersected by the 
Sankey canal. A tunnel line from Egerton-street, Toxteth Park, 
to Ranelagh-street, Liverpool, is also about to be commenced. It 
has been further decided to commence actual operations in con- 





who will not be appeased by anything short of a really good 
rail, Ni/ desperandum is nevertheless the motto under which re- 
newed efforts are put forth to turn out a creditable article. It is 
hardly likely that we shall be successful here in getting any por- 
tion of the order which will be given out next Thursday by the 
East India Railway Company, who seek 3000 tons of rails, switches, 
and crossings, nearly 300 tons of fastenings, and then 1200 tons of 
chairs. But if this district should be unsuccessful in the competi- 
tion it will not be for want of trying to get some of the work. 

Girder plates and those denominated boat plates are still in fair 
demand at some of the works, and a yet better trade is anticipated 
in the same kinds. This arises out of the less unhealthy tone of 
the consuming market. If the iron that will be required in the 
bridge that, by a 100ft. span, will cross the river Aire, in Leeds, 
should not be rolled in this district, we shall nevertheless be to 
that extent relieved of competition; but we are hoping to have to 
send to Leeds some of the iron that will be necessary. 

T and girder bars are in fair consumption ; so, too, are rods and 
strips, with rounds and best bars. 

Thin sheets are going away in large quantities, the majority for 
use out of the United Kingdom. Heavier sheets are selling well 
to the galvanisers. 

Prices cannot be got up. They keep very low; and the necessi- 
ties of customers must be more general and more pressing than 
now before there is a favourable change. Happily the tendency 
of things is in that direction. 

The iron which was sent from Great Britain in August last 
stands in the Government returns at worth £1,931,250, which is 
an increase of £528,607 upon the value of that exported in 
August last year; whilst the increase upon the eight months of 
this year is no less a sum than £4,161,599, the aggregate value of 
the iron sold to foreign customers in the eight months of this year 
being £13,771,828. Out of the whole list the returns show a 
diminution only upon old iron—an indication in itself of our 
increased activity. These are the returns :— 


Month of August. Eight Months. 
1863. 1869. 1868. 1869. 

Pig and puddled.. .. £147,358 .. £224,504 .. £1,022,843  .. £1,347,534 
Bar, angle, &c. 2... 187,849 .. 221,017... 1,423,426 2. 1,819,398 
Railroad oe cc ce 445,976 2. 814,653 .. 3,058,582 .. 4,941,151 
Wire oo ce o¢ S&TIT es SOE cc 248,397 4. QJ 282,930 
Telegraphic ditto .. 5,488 oe 7,784 oe 80,072 oe. 807,245 
Castings oo cc eo 87,784 oe 92,514 .. 472,753... 571,987 
Hoops, shects, &e. .. 161,227 .. 189,692 .. 1,060,568 .. 1,488,566 
Wrought of all sorts.. eo 225,899 .. 1,423,256 .. 1,567,448 
Old iron a wo ee Ge os Cee << 4 ao 268,926 
Steel, unwrought .. 77,450 .. 77,924 .. 602,521 2. 676,643 

For the great increase in the demand for pig and puddled iron 
we are indebted chiefly to France and the United States ; and the 
still greater increase in the railroad iron trade is accounted for by 
the fact that Russia alone took nearly £200,000 worth more than 
in August, 1868. The trade in bar and angle was also exceptionally 
good, British North America being in this case our best customer. 
he following table shows the value of the exports of the 
various classes alike during the month of August and the eight 
months, 

The transactions this week in pig iron have not been of much 
importance ; but vendors are expressing their satisfaction with the 
sales they booked in the three weeks preceding the preliminary 
gathering last week. 

Sellers of iron ore, mined out of this district, are doing a fair 
trade. Northampton stone is being smelted in enlarging quantities 
in the furnaces here. 

Coal chiefly for forge uses is selling better. 

Labour is not in supertiuous offer, either at the ironworks or at 
the collieries Other districts continue to obtain supplies from 
this part of the world ; and the men who remain do not display an 
increase of tractableness. 

The general trades are looking up a little in the heavy branches, 
alike in Birmingham and the surrounding townships ; and there 
are indications of more work on account of season goods of the 
lighter class; ut the expensive, and especially artistic commodities, 
are comparatively inactive. 

The foundrivs have a little more to do, especially in pipe casting; 
and there is a shade more movement in massive machinery work. 
Railway plant is being sent away very freely, and where there 
have been accumulations of stock conspicuous reductions are 
taking place. 

Railway wheels and axles, for instance, are leaving the works in 
unprecedented quantities. 

Hardly less can be said of completed trucks and wagons and 
carriages, which are being very freely exported. 

Boilers are doing a little more, but the prices which are being 
accepted are something frightful. It will be interesting to ascer- 
tain the prices at which the three Cornish boilers will be taken 
next Wednesday week at the Metropolitan Asylum. In a case 
which has just come within my knowledge tenders were sent in 
for certain boiler work, and they averaged from £250 to £440, for 
work which would be moderately remunerative at £360. In another 
case an ordinary egg-ended boiler was taken at £37, notwithstanding 
that its weight will be 34 tons, and the price of the iron which 
should be used in its construction would be £9 a ton. 

There is an improvement in hardwares throughout the country, 
generally, alike in the month and eight months to which we have 
already referred. 

The following is the value of the hardware and cutlery exports:— 

Month of August. Eight Months. 
Exports. 1868. 1869. 1868. 1869. 
Cutlery .. «e .. «+ £37,755 oe £45,379 .. £278,998 .. £320,442 
Tools, &e. +o eo eo 48,701 .- 57,190 .. 846,772 .. 421,702 
General hardware.. .. 235,930 .. 318,105 .. 1,797,267 .. 2,092,116 

The improvement that will thus be seen to have taken place is 
due to the United States and to the Hanse Towns. To the latter 
country the value of the general hardware (including manufactures 
of German silver, pewter, papier mache, &c.) exported exceeds by 
nearly forty thousand pounds that of the corresponding month of 
1868. The value of unwrought copper rose during the month to 
£65,686, compared with £26,833, for thesame month of last year ; 
a demand being chiefly from Holland, France, and British 

ndia. 





SHIPS FOR THE Suez CanaL,—A firm in Liverpool is providing 
— —_ oom Pa = — trade = the Suez — These 
ships, which are t. lo 35ft. beam, are being built 
at a yard at Belfast. Said ” 








tion with the erection of the new central station at Liverpool 

in the course of next spring. 

Mr. G. F. Lyster, engineer of the Mersey Docks and Harbour 
Board, states in his annual report that the north wall extension 
and Government fort works remained at a standstill during the 4 
year. At the Canada dock the work of constructing a counter 
wall in front of the river wall, which had given serious indications 
of failure, has been proceeding satisfactorily for some months 
past. The Waterloo dock works, &c., have been completed. 
Various works in connection with the enlargement of the Morpeth 
dock have been completed. The masonry of the Morpeth branch 
dock has been finished. The total expenditure on dock works on 
both sides of the Mersey in 1868—9 was £239,012. 

In connection with the new Liverpool tramways, it may be stated 
that the line from the Adelphi Hotel to the borough boundary is 
finished, and that the centre line running from the Adelphi Hotel 
down Lime-street and John’s-lane, along Dale-street, Castle-street, 
Lord-street, and up Elliot-street back to the Adelphi Hotel, has also 
been finished. Ten of the carriages are now in Liverpool, and 
others will be placed on the lines as the traffic expands. Traffic is 
expected to be commenced in about a month. 

The Prussian Government has lately been testing Newcastle, 
Welsh, and Westphalian steam coal at Dantzic, and the result of 
the experiments oo led them to adopt for the Prussian navy the 
two latter descriptions of coal in preference to the former. 

All the works in the Cleveland group continue well employed. 
Shipments of pig have not, however, been so heavy during the last 
fortnight, and makers’ stocks have slightly increased. The rolling 
mills and puddling furnaces continue busily employed. Shipbuild- 
ing on the Tees is considered to be in a prosperous state ; the 
foundries and mechanical establishments of the Cleveland district 
are also tolerably active. Improvements which are being made at 
the Newport, Normanby, Clay Lane, Ormesby, Cargo Fleet, and 
other furnaces are rapidly approaching completion. 

The North-Eastern Railway Company has given notice of its 
intention to proceed with the construction of the first section 
(Gilling to Helmsley) of its Ryedale line, which, when completed 
through to Pickering, will connect the Ryedale towns, and give 
them access to the north of England. 

During the last two months Mr. L. E. Fletcher, chief engineer 
of the Manchester Steam Users’ Association, has made 435 visits 
of inspection, and has examined 969 boilers—629 externally, four 
internally, twenty in the flues, and 326 entirely, while, in addition, 
seven new boilers have been tested by hydraulic pressure. In 
these boilers 147 defects were discovered, twenty-two of them 
being dangerous. Six explosions came under Mr. Fletcher’s notice 
in the two months, by which six persons were killed and four 
others injured. Not one of the boilers in question was under the 
charge of the Association. All the explosions resulted from the 
pre. causes, four of them being due to bad boilermaking, and 
the fifth to defective condition and bad boilermaking combined. 

At a banquet given by the Mayor of Sunderland last week, Mr. 
James Laing, chairman of the River Wear Commission, and the 
largest shipowner of the port, as well as the most ex- 
tensive shipbuilder, declared that in his opinion every- 
thing was going in the direction of iron and steam, and he believed 
that the carrying trade of the world would sooner or later fall into 
the hands of steam vessels. The Java, a Dutch vessel of war, has 
arrived in the Tyne to take sixteen Armstrong guns to Nieu Dieppe 
for a floating battery. The Hotspur steamer is also loading 
in the Tyne a number of Armstrong guns for the Greek 
Government, as well as a quantity of cable and general 
cargo for the Levant. A model of a patent fan for ventilating 
mines, &c., invented by Mr. J. Cooke, of Darlington, which was on 
view at the recent meeting of the Iron and Steel Institute at 
Middlesborough, was also shown at a meeting of the Mining Insti- 
tute, which took place at Newcastle on Saturday. One of Mr. 
Cooke’s fans is now shown at work at Messrs. Lingford, Gardiner, 
and Co.’s, Bishops Auckland. At the meeting of the Mining In- 
stitute—orrather, to speak more correctly, the North of England 
Institute of Mining Engineers—on Saturday, Mr. 8S. P. Bid- 
der, jun., of London, exhibited a machine for bringing 
down coal by hydraulic pressure, as weli as a small —— 
lamp. The object of the coal-getting apparatus is to dispense wit 
gunpowder ; experiments are about to E made with the machine 
in the northern district, and the results will shortly be made pub- 
lic. The new safety lamp has a small catch which falls into a 
notch at the top of the lamp where the gauze is screwed on, which 
prevents its being removed until the catch is withdrawn by the 
application of a powerful electro-magnet. Mr. John Cooke, of 
Darlington, exhibited and explained a model of a machine for 
ns mines, together with an apparatus for recording 
signals, 

The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engineer tool trades of that town and district, says : 
“There continues to be a good demand for iron, and most of the 
makers are busy. The machine makers are not very busy, but a 
few orders are being received. The improvement reported in the 
tool trade during the past four months is maintained. The loco- 
motive makers are busier. The cut nail trade is rather qniet.” 
One Leeds firm has received an order for ten locomotives. 

The large Sheffield houses engaged in the manufacture of armour 
plates and fort shields have some heavy orders on hand forthe English 
Government, and the mills are kept well employed. A moderate 
trade has been done in steel with several continental markets. 
The demand for steel railway rails continues, but for other descrip- 
tions of railway material there is not so good an inquiry as there 
was some weeks since. 

The South Yorkshire iron trade continues to display a fair 
amount of activity, especially as regards rails, plates, and sheets. 
There is not, however, quite so much activity at the steel works. 
The demand for steam coal in South Yorkshire has not been so 
good ; this is attributed to the competition of the north of England 
and Derbyshire. 

At the monthly ting of the Manchester City Council yester- 
day week, the town clerk read a letter from Messrs. Sale, Shipman, 
and Company, stating that they proposed to apply in the next 
session of Parliament for a bill to authorise the construction of 
tramways in Manchester. 

The Town Council continues to carry on sundry smoke 
rosecutions. A case against Messrs. Gaunt, of Broad-lane, Brom- 
ey, woollen manufacturers, and theirengineman, John Marsden, 

which had been adjourned, was dismissed on payment of costs, the 
defendants having since the case was first before the court put in 
an efficient smoke burner. 

The Rivers Pollution Commissioners have visited Leeds, and 








met several of the members of the town council, who are con- 
nected with a committee on the utilisation of sewage. The com- 
missioners afterwards inspected the Aire and various manufac- 
tories on its banks. Sir W. Denison, the chairman, intimated 
that in all probability the commissioners’ report for the West 
Riding would be presented to Parliament at the opening of the 
session. 


PRICES CURRENT OF METALS AND OILS. 












































1869. 1868. 
Correr—British—cakeandtile; £5 da £84) £8d.£8. 4. 
per ton secesessscsessee| 72 0 Oe 73 0 0/73 0 0.. 74 0 0 
74 0 0..75 0 0|75 0 0..76 0 0 
77 0 0.. 79 0 0/78 O 0.. 80 0 0 
81 0 0.. 82 0 0| 82 O 0.. 88 0 0 
74 0 0.. 76 0 0|77 0 0.. 79 0 O 
7200.75 0 0) 000. 000 
rs eeceee 67 0 0.. 6710 0| 67 O 0.. 6710 O 
Do. refined ingot ......6.| 71 0 0.. 72 0 0/7010 0.. 71 0 0 
Yettow Metat, per lb. ......| 0 0 6§ 0 0 7) 0 0 007 
Iron, pig in Scotland, ton....| 212 9 cash 212 2 cash 
Bar, Welsh, in London....-.} 612 6.. 615 0} 610 0.. 615 0 
Wales ......] 6 0 0. 6 5 0} 515 0.4. 6 0 0 
Staffordshire 750. 77 6] TT Ge TM O 
Rail, in Wales........--s008| 615 0.. 7 0 0) 515 0. 6 0 0 
Sheets, singlein London ..| 9 5 0. 0 0 0) 95 0.. 0 0 0 
Hoops, first quality ........| 8 5 0. 8 7 6 850.00 0 
Nailrods ....se+« 75 0.. 710 0} 7 7 0. 710 0 
Swedish..ccccccccccccccccce| 915 Oe 10 5 0110 0 0.010 5 O 
Leap, Pig, Foreign, per ton ..| 18 7 6..1810 0/18 0 0..18 5 0 
English, W.B. ....02-ss-cece| 20 5 0. 0 O 0} 21 0 0..21 5 0 
Other brands .... woe} 1817 6..19 2 611815 0..19 0 O 
Sheet, milled .. wie €t. ¢ 3 Swe ee. 2 6 9 
Shot, patent...... --| 22 0 0.. 0 O 0] 2210 0.. 2215 0 
Red or minium .. eooe| 20 5 0.. 2010 0/2015 0.. 0 0 O 
White, dry ....ssccccccceee| 26 0 0.. 28 0 0) 27 O 0.. 28 00 
ground in oil .....e.e02..| 26 0 0.. 29 0 0/26 0 0..29 0 0 
Litharge, W.B. ..- socecese| 24 0 0.. 0 0 0/24 0 0.. 0 0 0 
QUICKSILVER, per bot. ....0066| 617 0.. 618 0| 617 0.. 0 0 0 
SPELTER, Silesian, per ton ....| 20 0 0.. 20 2 6/2010 0.. 2012 6 
English V&S ...-.sseece0--| 20 5 0.. 0 0 0}/2010 0.. 0 00 
Zinc, ditto sheet....++.. 25 0 0.. 0 0 01/25 0 0.. 0 0 0 
Sree, Swedish faggot .... 000. 000 00.000 
15 0 0.. 0 0 0/1415 0..15 0 0 
6 9 0.. 0 O 0} 412 0.. 41710 
69 0.. 0 0 0} 415 0. 00 0 
6 8 0.. 6 9 0} 41510.. 0 0 0 
6 6 0. 0 0 0| 418 0. 00 0 
Bars .-cccccccccccccccece 6.T Qe © 0 6) 2 6.1. 0 0 © 
Refined, in blocks........] 614 0.. 0 0 0| 510. 00 0 
Tinp.ates, per bx of 225 sheets 
We OM ecnéccevserscesscest 2 3 Be 3.6 01.4.4 Ge 3-33 
IX ditto...... 19 0.. 112 0} 17 6 19 6 
IC charcoal .. 338.0. 184 3811360. 3 99 
IX ditto...ccccessee 114 0. 116 0} 114 0.. 115 0 
Coats, best, per ton .... 019 0.. 0 0 0} 019 0.. 019 6 
Other sorts ...... 016 3.. 018 6) 015 3.. 018 0 
O1zs, per tun, Seal, pale .. 39 0 0... 0 90 0/33 00. 000 
rown .. 33 0 0.. 84 0 0| 31 0 O.. 3110 0 
Sperm, body 92 0 0..9% 9 0/95 0 0.. 000 
Whale, South Sea, 39 0 0.. 0 0 0/38 0 0.. 40 0 0 
NEE wo<cessessanve 38 0 0.. 0 0 0) 37 0 0.. 39 0 O 
Brown wee | 34 0 0O.. 35 0 0| 33 0 0.. 34 0 0 
E.IL. Fish ....06 | 32 0 0.. 0 0 0/32 0 0. 0 0 0 
Olive, Gallipoli .. | 58 0 0.. 0 0 0\68 0 0. 0 0 0 
Spanish...... 5510 0.. 5610 0/66 0 0. 67 0 0 
Palm eee 4210 0.. 43 9 0/42 0 0. 00 0 
Linseed ..ccceccsse sesccccee| 30 5 0.. 3010 0] 2910 0.. 2915 0 
Rapeseed, English pale ....| 4110 0.. 0 9 0/3310 0.. 0 0 0 
DN. ccscccseescccssces| O'R OO CORD te. Ot OS 
| 43.10 0.. 44 0 0) 34 0 0., 35 0 0 
8810 0.. 0 9 0/3110 0.. 32 0 0 
72 0 0.. 0 0 0| 64 0 0.. 66 0 0 
TARO svecvescccccccecessese| OO @ Bis 0 8 CIM 0 he COD 
PRICES CURRENT OF TIMBER. 
1869. 1 4 1869. | 1868, 
Per load £58£58.| £8 £ 8 | Per load— £4e240 42046 
Teak ....+++++++++e10 10 41 '0 10 40 13 10)| Yel. pine, per reduced C. | 
Quebec, redpine .. 15 415) 3 5 4 8 | Canad ja, Ist quality 18 10 19 1° 17 01810 
yellow pine .. 3 5 410) 213 315 2nd do. .. 13 013 10) 1110 1210 
St. John’s N.B.. yel O 0 v O| U © O O Archangel, yellow.. 101013 0 11 013 0 
Quebec, oak, white.. lv 6 0) 5 5 6 | St. Petersburg, yel. 1L 0123 0 lv 012 0 
birch ......4 5 5 0| 313 415) Finland .......... 6 0 610| 6 5 7 & 
elm 4551 | 4 © 417) Memel.... «+ 0 © O 012 013 0 
Memel ...... 0 0 0 0} © O O 0} Gothenburg, yel. .. 8 0 915) 8 0 910 
Dantaic, oak 14565 4.5 510| white, 710 810 8 0» O 
r 210 4 0/ 41° 4 0}! Geffe,yellow...... 9 01010) 9 010 0 
Memel, fir lv $10] 215 3 0|| Soderhamn........ 81010 ¥) 9 01010 
i 215 217| 215 8 0) Christiana, a 
Swedish ..........2 5 211] 3 2 8 5! iain. by 8 by 9f 20 01210 1010 1210 
Gh eet ~ : = 4 . my 4 con | 
le 1e | 
pe i? 0 0;0000 per one Bin. ss ¢ ees £649 
Lathwood, Dantz fm. 410 6 0| 510 6 10 | Staves. per M. 
St Peter's 5 10 611 | 710 810 | Quebec pipe ...... 70 0 0 0 6710 0 © 
tree pera 12ft. + ge »\le on 6 | wakse Sas 181019 0 2310 0 0 
uebec, wht. spruce t a ee 
SSonawhuspruce 12 015 0(18 015 0| Pipe css... 100 01500135 0130 








THE PRICE OF CHEMICALS. 
(From J. BERGER SPENCE and Co.’s Weekly Chemical, Mineral, and Metal 
Report.) 
CHEMICALS. 

There is no feature of importance to relate in the Chemical trade of the 
past week, in its main characteristics the market has not undergone any 
material change - values are unaltered, and, although production has 
been considerably lessened, no advance in price is obtainable for imme- 
diate consumption. 

Soda.—For soda ash prices are irregular, and remain at £7 to £7 10s. 
for 48 o/o. Crystals at last week’s prices, of £4 5s. to £4 7s. 6d. An im- 
proved market for caustic, at 13s. 6d. 

Nitrate of Soda,—Stocks remaining very light, nitrate is firm at 17s. 

Potash.—Muriate: The demand has fallen off since the close of the 
month ; £7 7s. 6d. to £7 10s. is quoted for 80 0/o. Eusier prices may be 
anticipated with the reduction in business. 

Saltpetre.—For Indian 23s. is quoted, and 27s. 6d. for English refined. 
Transactions have been limited. 

Alum.—The home and export demand keeps pace with production, and 
prices are not altered. 

Ammonia.—In sulphate there is no falling off in the continental demand, 
the production having considerably increased, prices are slightly easier 
for spring delivery, £16 5s. to £16 7s. 6d. being asked for 23 o/o, and £13 
for 20 o/o. 

Copperas.—A more substantial market, at 52s. for green and 50s. for dry. 
Chloride of iron is quoted at 51s. 6d. per ton. 

Pyrites.—Maintains previous quotations of 7d. to 8d. per unit; with an 
increased demand for Spanish. 

Lime.—The sales of phosphate are unimportant, with declining prices, 
50s. being asked for 650/o. Bleaching powder is in brisker demand, at 
£8 5s. to £8 15s. Disinfectants in fair request at £5 5s. to £5 15s. 

r ton. 
cide, —Tentasto: Foreign quoted at 1s, 2d.; English ground, at Is. 3d. 
Citric offering at 2s. 5d. Oxalic dull at 7}d. 

METALS. 

The past week has been a quict one in the metal market. At the - 
pwn Sema of the iron trade, held at Birmingham on Thursday > 
it was determined to make no alteration in the present prices of manu- 
factured iron. 

Iron.—Scotch pigs maintain their value, closing at 52s. 9d. to 53. Cleve- 
land firm at 43s. for forge, to 48s. for No.1. Welsh bars, £6 5s. to £6 7s. 6d.; 
Staffordshire, £6 10s. to £7; gas tubes at 60 0/o to 70 o/o off list ; boiler 
tubes, 40 0/o to 45 o/o. 

Copper.—Nothing of importance has been done in this during the week, 
od prices are still £73 to £74 for tough ingot, and £68 to £69 for Chili 
slab. 


Tin.—Quiet. Straits, £130 to £131; English, £125 to £126. 
. business doing in this at £19 to £19 5s. for soft English 
pig; P. G. brand £18 15s. 

Spelter.—A moderate trade has been doing during the past week, and 
English is now very firm at £20 15s. to £21 5s.; Silesian, — brands, 
£20 5s. to £20 10s.; hard spelter, for export, £16 5s. to £16 10s. 














On the Ist inst. the submarine tel 4 cable, lately manu- 
factured Mr. W. T. Henley, of Nort oolwich, for connect- 
ing Grisse m (Sweden) and Nystad (Russia), was success- 

ly laid by him, thereby completing the system of the Great 
Northern Telegraph —_ of Copenhagen. The length of the 
cable is about 100 nautical miles. 








Oct. 15, 1869. 


THE ENGINEER 








HOW HEAT DISAPPEARS BEHIND A MOVING 
PISTON. 


« THE discovery of the age is acknowledged to be that of 
the thermal equivalent of mechanical work. It is ible 
to treat the whole theory of thermal engines—at least as 
far asisrequired forengineering purposes—-without defining, 
or trying to define, the nature of heat. But an hypothesis 
connecting facts otherwise isolated, closing up the gaps 
preventing that thorough understanding of matters 
which would indicate progress in fresh directions, must be 
of the greatest importance, even from a merely practical 
point of view. By regarding heat, like sound and light, 
as a mode of motion, a great number of results have been 
discovered, which, although developed—as in the book we 
review elsewhere—without the use of the hypothesis, 
could certainly not have been found out without this hypo- 
thesis. And it is only since its introduction to the world of 
science that a theory of heat deserving the name can be 
spoken of. 

The ideal engine—by aid of which heat can be converted 
into work—merely consists of a cylinder closed at one end 
and embracing a piston, together enclosing a certain quantity 
of gas or vapour of any given unit of weight. This amount 
of gas has a certain volume, which we will call V,,a certain 
pressure, P,, and a certain temperature ¢,. Now let us 
suppose the fluid to be compressed by any external force. 
Its temperature accordingly gets raised until it attains 
a value we will call ¢,. ilst the temperature and 
volume get altered by this compression, the pressure is 
increased according to a certain law, so that to each e 
of volume and temperature there corresponds a certain 
pressure. This law of increase may be most plainly indi- 
cated by the following diagram, first used for the purpose 


A 











by Clapeyron. In this we set off on the horizontal axis, 
OX, the volumes ; and on the vertical axis, OY, the corre- 
sponding pressures. By well known rules, a certain point 
on our diagram corresponds to certain stages of tempera- 
ture, volume, and pressure of gas in our cylinder; and 
hence the position of the point in question changes with 
the volume and temperature of the gas. Supposing that B, 
is the point corresponding to the original state before 
the gas was compressed, then this point will move 
along a curve B,, B,, during compression. During 
this process it is supposed that no heat was gained or 
lost’ by the cylinder. We will now imagine that 
it is in our power to impart heat to, or to extract heat 
from, the gas. This is done by an apparatus the generic 
term for which is heat reservoir. For instance, the fire 
gases of the boiler furnace form the reservoir of heat in 
the steam engine. In the ideal case we are con- 
sidering we may suppose a reservoir of heat is formed 
by a medium of a certain temperature surrounding the 
cylinder, and keeping the temperature of the enclosed gas 
at a constant height. This surrounding medium we further 
suppose ourselves to be at liberty to remove. We next 
assume that when the ideal cylinder is without its reservoir, 
no heat makes its way either to or from the gas ; and this we 
assume to have been the case with our gas during the com- 
pression mentioned above,and which left it at the tempera- 
ture ¢,. We will now imagine ourselves to apply to our 
cylinder a reservoir of heat of this same temperature ¢, ; 
and if we allow the gas again to expand, it will not be 
cooled by this expansion. The consequence is that the 
pressure does not decrease so rapidly as it otherwise would. 
This expansion is continued during a certain time, and 
the reservoir of heat is then taken away, whilst the gas is 
still allowed to expand. As it cannot take up heat, 
the temperature of the gas will decrease, and, consequently, 
the pressure will decrease more rapidly than before. As 
soon asthe gas has cooled down to our lowest original tempe- 
rature ¢,, we surround the cylinder by another reservoir of 
heat having this temperature ¢,, and we again begin to com- 
press the gas to the original volume. During this compres- 
sion the temperature would increase if we had not applied 
our reservoir. But the reservoir takes up this heat, and 
thus our gas arrives at its original volume and its original 
temperature, and, consequently, its — pressure. 
Returning more particularly wo the diagram, we have to 
trace the four different stages of the process undergone by 
the enclosed gas. During the first stage of this process, 
the point representing volume and pressure moved from 
the point B, to B,. During the second stage, a similar 
curve, B, B’, will be pane Bp but as the pressure does 
not decrease so rapidly as it increased before, this curve 
will fall above the other one. During the third stage, 
while the temperature decreases, a curve, B’, B’,,is described 
— to the first one, and during the last our point moves 
k from B', to the initial point B, ; thus our four curves 
enclose an area, B, B, B’, B’, B,, which represents the 
work done during the whole process, exactly as the work 
done during a stroke of the piston is represented in an 
ordinary Watt’s indicator di 
During the second part of the process, whilst the reser- 
voir of the high temperature ¢, was applied, heat was 
taken up into the finder, and during the last process 
the other reservoirs of the low temperature ¢, took up heat 
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from the gas. During the process heat passes into the] ON A SYSTEM OF COMMUNICATION BETWEEN 


cylinders from a hot reservoir, and heat flows into one of 
alower temperature. This was already known to Clapeyron, 
the inventor, in 1834, of this diagram ; but the original in- 
dication that heat can only do work by flowing from a 
hotter body to a cooler one is due to 8. Carnot, the son of 
the great French Minister of War and mathematican of 
that name. It is clear, for instance, that it would be im- 
possible to work an engine in an atmosphere having the 
temperature of the steam with which it is supplied. 
In such a case our diagram would shrink up to a single 
line, enclosing no area at all, and therefore indicating no 
work. If we suppose an atmosphere hotter than the steam, 
we should have to do external work to get the engine into 
motion; the steam would have to be pumped out of the 
boiler into the atmosphere. In the ideal engine we have 
supposed, it is possible by doing work to extract heat out 
of the cooler reservoir and to impart it to the hotter one. 
According to Clapeyron, no heat was transformed in the 
engine whilst doing work ; and accordingly he supposed 
that the quantities of heat taken up and given off during 
the cycle of its progress through the engine were equal. 
But in reality heat actually disappears in producing work, 
it actually disappears behind the moving piston of a steam 
engine; a physically demonstrable fact that cannot be at all 
explained on the caloric theory that heat is a fluid. 
It was therefore necessary to find out another hypothesis 
more suited to the facts. In 1842 Dr. Mayer, of Heilbronn, 
clearly pointed out, not only that heat is actually lost, but 
that always the same amount of heat disappears in doing 
a given amount of work, or that there exists a mechanical 
equivalent of heat. The same thing was done in the 
course of the following year by A. Colding, an engineer of 
Copenhagen. At the same time, Dr. Joule, of Manchester, 
ialeposienthy of both, began his experiments on this 
subject. By the hypothesis linking together a great 
number of natural phenomena, the vis viva of the molecules, 
which is heat, is tranferred into vis viva, or work accumu- 
lated in the piston, and visibly appearing in its motion. 
According tothe doctrine of thethermal equivalent of work, 
the amount of heat disappeared in our engine depends only 
on the work done; but it is another question whether the 
amount of heat which flows uselessly into the cooler reser- 
voir is always the same. And here the mechanical theory 
of heat steps in and shows that this depends upon the tem- 
perature of the two reservoirs. It diminishes with the tem- 
perature of the coolerreservoir,and the amount which passes 
into the cooler body can never be zero, excepttin case that this 
cooler body has the exceedingly low temperature of 273 deg. 
Cent. below freezing point. These figures appear a little 
adoxical, but are easily explained. The amount of vis 
viva of the molecules determines the temperature; and when 
this vs viva is zero there is no heat. The German pro- 
fessor Clausius has demonstrated that at this temperature— 
of course unapproached and unapproachable in this universe 
—there can be no motion of the particles, and therefore no 
heat. Clausius consequently calls this temperature 


-the absolute zero; and in the mechanical theory of heat 


the scale of the thermometer, so to speak, is counted from 
this zero. If we could cool down the temperature of our 
reservoir of heat to this point, our engine could convert 
all heat of a hotter reservoir into work. Comparing our 
ideal engine with the common steam engine, we find that 
in both cases we have a cylinder; but in the practical 
instance we have the steam passing, as the vehicle of the 
heat, through the cylinder, whilst in the ideal thermal 


engine we had the heat by itself. In the steam 
—" our two reservoirs of heat are the furnace 
and the atmosphere, or a special condenser, which 


takes up the heat flowing out of the engine ; ‘the 
ordinary indicator diagram being accordingly different to 
Clapeyron’s theoretical diagram. The inlet of the steam at 
the first moment corresponds to the first stage of the process 
in the ideal engine, represented by the line B, B’,, but 
becoming an almost vertical line in the steam engine. 
The straight horizontal line corresponds to the line B, B’, ; 
and the line during expansion corresponds to B’, B’,. The 
exhaust of the steam would give the curve B’, B,; and 
it is clear, as all is going on continuously in the steam 
engine, we cannot have the sharp corners of the Clapeyron 
curve. The heat passing, together with the steam, into the 
cylinders, may, with regard to its mechanical effect, be 
divided into two parts—into the heat converted into actual 
work, and intothat which, even theoretically, necessarily must 
pass into the condenser or atmosphere; without counting, of 
course, the numerous practical losses by induction, condensa- 
tion on chilled surfaces, conduction, and others. The proportion 
of the loss of this second part to the whole becomes less 
by an increase of the difference of temperature between 
the boiler and the atmosphere. In the condenser we 
regain some of the work formerly used to convert the 
water into steam. Hence, a steam engine will work all 
the more economically, as regards the expenditure of coal, 
the higher the temperature of the steam, and the lower the 
temperature at which it leaves the cylinders. 

The general principles illustrated by the diagram are, 
therefore—tirst, that heat can only work by passing from a 
hotter, through an engine, to a cooler body; and, secondly, 
that during this passage one portion of the heat is con- 
verted into work, whilst another portion actually passes 
over into the cooler body. 





STEAM FrrE ENGINE FOR THE MIDLAND Rattway ComPany.—A 
new and powerful YH double-cylinder steam fire engine 
has recently been supplied to the Midland Railway Company’s 
locomotive ,works at Derby, by Messrs. Merryweather and Sons, 
of London. This engine is of the same size and construction as 
the engine which was selected for the corporation of Newcastle- 
on-Tyne. The new engine has two horizontal steam cylinders, 
each diameter, and two direct and double-acting pumps, each 

r, with 18in. stroke of pistons. On delivery at Derby 
it was submitted to the usual tests, and kept working for some 

and was much admired. It delivers over 500 gallons per 
minute, and —— a stream to 180ft. high, or several streams at 
one time. e hear that Messrs. Merryweather and Sons sent off 
four such engines, but with single cylinders, a short time ago to 
the Madras Railway Company, and they are now completing two 
more for the Oude and Robilound Railway Company. 





PASSENGERS AND GUARDS IN RAILWAY 

TRAINS. 

THE following paper was read at the recent meeting of the 
British Association by Mr. 8S. A. Varley :— 

The subject of intercommunication between passengers and the 
officials in charge of railway trains, when in motion, has lately 
occupied considerable attention ; and as I have myself been 
engaged upon the subject during the last four years, I have thought 
there would be some points of interest to this Association in a 
description of a system of communication which was applied in 
1866, and is at the present time in use in the royal train in which 
her Majesty travels to and from the North. This system has also 
been applied to an ordinary train, and daily used for nearly two 
years. 

At the present time there is a belief on the part of some (but by 
no meaus all of the railway authorities) that, owing to the subtle 
nature of electricity, it is not suitable for the purpose of train 
intercommunication; this belief, in my opinion, is due chiefly to 
a want of acquaintance with the progress made of late years by 
those who have made the practical application of electricity their 
special study, and I hold the belief that the time will come when 
electricity will be acknowledged to be the best medium for signal- 
ling on the rolling stock of this country. The application of elec- 
tricity to signalling on railway trains, considered in the abstract 
as an electrical problem, is a simple one; the mechanical difficulties, 
however, in its practical application, have been somewhat complex, 
and the solution of these difficulties I have always regarded as 
depending more upon the mechanical construction of the different 
— than upon the electrical. For this reason I have felt a 
desire to bring the matter before the Mechanical Section of the 
Association. 

The conditions laid down as necessary by the railway authorities 
for a system of intercommunication were, that it should be simple 
and not liable to derangement under the rough treatment to which 
the rolling stock is subjected. Secondly, that passengers should 
be able easily to signal to the guards on an emergency, and that 
the apparatus should be detective, to prevent the repudiation of 
signals when sent. Thirdly, it was suggested, for the sake of 
economy, that the apparatus in the vans and on the engine should 
ieemaile of easy removal, in order that the sets of apparatus 
requisite for working a railway might be reduced in number as 
much as possible. 

Numerous electrical systems have been proposed, but out of 
these three only may be said to have been practically applied. 
The first on the list is the system of Mr. Preece’s, and introduced 
by him on the South-Western Railway; the second is that intro- 
duced by Mr. C. V. Walker, and applied to all the trains on the 
South-Eastern Railway running twenty miles without stopping; 
the third is that introduced by Mr. Martin, on the North-Western 
Railway, with which system I am connected, and for the mecha- 
nical portion of which I am chiefly responsible. All of these three 
systems fulfil, more or less, the conditions which were laid down 
as requisite; and in so far as they fulfil these conditions, they are 
similar. Their chief difference consists in the mechanical con- 
struction of the couplings, the alarums, the carriage signalling 
apparatus, and the galvanic batteries; and in these respects the 
three systems referred to are very distinct from one another. I do 
not, however, propose to discuss their respective merits, but simply 
to confine myself toa description of the system with which I am 
connected. 

The general arrangement of the parts is as follows :—An insu- 
lated wire is run underneath the carriages, and the ironwork, the 
coupling bars, and the wheels, are connected electrically together, 
and when the apparatus is put into action the circuit is completed 
through the insulated wire, the apparatus, the ironwork, and the 
railway metals. Two insulated wires, one of which is connected 
to the wire underneath the vehicles, the other to the ironwork, 
are led up to the compartments of each carriage, and the circuit is 
so arranged that the bringing these two connections into contact 
with one another closes the telegraphic circuit through the galvanic 
batteries and alarums in the van and onthe engine. The carriages 
are connected together by means of flexible conductors, and there 
are also lateral connections with the insulated wire underneath the 
carriages to enable the vehicles to be connected up with each other 
at either end, and also to give a double connection between vebicle 
and vehicle. 

The coupling ropes are made by wrapping a wire spirally round a 
hempen cord, seven of these cords are then laid longitudinally and 
bound together by two or more servings of hemp which has been 
soaked in an insulating protecting compound. A very flexible 
conducting rope having seven separate conductors is thus con- 
structed, and in practice this sonstruction is found to be very 
durable, for there are seven couductors which touch one another 
throughout, and should one or more of these be damaged the con- 
tinuity is still maintained, and however much the rope may be 
damaged the electric continuity is complete. Malleable cast iron 
eyes are attached to the ends of the connecting ropes where the 
couplings are made, and these pass over and are fairly grasped by 
strong malleable iron hooks actuated by powerful springs placed 
in cast iron boxes attached to the carriages. The eyes of the 
coupling ropes at the points of contact are coated with copper, 
and the coupling hooks have a plate of brass attached, against 
which the hooks press ; this ensures more perfect contact, as iron 
is liable to oxidation when exposed. The apparatus in the vans 
consists of a battery placed in a box and an electric alarum, and 
the connections are made by simply hanging them up upon brass 
hooks or studs so that they can be removed at any time from one 
van to another. 

The apparatus for the engine consists of an electric alarum, which 
also is portable, and the power to work it is obtained from the bat- 
tery in the leading van. The apparatus in the carriage consists 
of a handle working ina metal box. The signal is given by pulling 
the handle, which then becomes locked, the circuit is closed, and 
the alarums rendered active ; the alarums continue active until 
the apparatus pulled has been reset, which can only be done by 
means of a special key in the guard’s possession. The main- 
tenance is very simple, and its cost nominal. 

No electrical knowledge is requisite in testing the different por- 
tions of the system; all the operations are purely mechanical 
and of the ——- character. The connections between the 
carriages being double the system will still continue to work, even 
if there be a defective coupling on each carriage ; and should any 
of them fail it is discovered in the most simple manner. The 
train, when marshalled, is coupled up on one side only and the 
circuit closed; should there be a defective connection the bells 
are not rendered active, and the defective coupling is discovered 
by joining up the couplings on the other side ; directly the defec- 
tive coupling is passed the circuit becomes completed, the bells 
begin to ring, and the faulty rope is detected. This operation 
takes only a few minutes to perform, and can be done daily if 
thought necessary during the operation of cleaning the carriages. 
The batteries will continue to work two or three months without 
attention, and when they begin to fail warning is given by the 
fainter ae of the bell. 

In practice, however, I have found it better to have them re; 
larly cleaned once a month, an operation also requiring no skilled 

bour. Skilled labour is not necessary in the management of an 
electrical system, ahd there is neither the friction nor the wear 
and tear which there must necessarily be in any purely mechanical 
system, and the chemicals used in the batteries cost very little. 

e expense of the maintenance, therefore, of an efficient electri- 
cal system is very nominal. 

At the latter end of the year 1866, at the request of the Board 
of Trade, trains were fitted up with systems of communication 
on the leading railways. The system I have just described was 
fitted up on an express daily travelling between London and 
Wolverhampton, 250 miles a day. The train was started from all 
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stations at which it stopped by means of the apparatus, and its 
working reported by the guards in their daily reports ; in this way 
the apparatus was tested daily twenty-two times in each day, and 
its performance as shown by these reports has been marked by the 
most unvarying regularity. 








THE SUEZ CANAL. 
ant following are the rules for the navigation of the Suez 
ana 
*‘ Arr. 17.—To indemnify the company for the expenses of construction, 
maintenance, and working, charged upon them by these presents, we 








authorise the company henceforth, and during the whole term of their 
lease, as determined by clauses 1 and 3 of the preceding article, to levy 


and receive for passage through and entrance into the canals and ports 
thereunto appertaining, tolls and charges for navigation, pilotage, 
towage or harbour dues, according to tariffs which they shall be at 
rty to modify at all times, upon the following express conditions :— 
« Ist. That these dues be collected, without exception or favour, 
from all ships under like conditions, 
“2nd.—That the tariffs be published three months before they come 
into force, in the capitals and principal commercial ports of all 
nations whom it may concern, 
srd.—That fer the simple right of passage through the canal, the 
maximum toll shall be 10f. per measurement ton on ships and 
per head on passengers,” 





“e 


(Extract of the Charter of Concession, 
dated the 5th January, 1856.) 

ArticLe 1,—That the navigation of the Suez Canal be opened to 
all vessels without distinction of nationality, provided they do not 
draw more than seven metres fifty centimetres (7m. 50c.), equal 
to 24ft Tin. English; the canal being eight metres (8 m.) in depth, 
equal to 26}ft. English. Steam vessels will be allowed to navigate 
through the canal using their own propellers; sailing vessels above 
fifty tons will have to be towed with the service established by the 
company. Steamers requiring to be towed can enter into a 

mutual agreement with the company. Towed vessels will have to 
provide their own hawsers. 

AnticLe 2.--The maximum speed for vessels in the canal is 
provisionally fixed at ten kilometres (10 kil.), equal to 5°4 English 
knots the hour. n 

(rticLe 3.- Each vessel measuring more than one hundred 

(100) tons will have to take a company’s pilot whilst passing 
through the canal, who will furnish instructions as to the course 
to steer, the captain remaining responsible for the conduct and 
management of his vessel. 
AnricLe 4.—When a vessel wants to pass through the canal, and 
h ichored at Port Said or Suez, the captain must have her 
inscribed at the transit office, and pay the canal dues, as well as 
pilotage, towage, and charge for mooring when necessary. A 
receipt will be given which he can use when required. He will 
have to furnish the following particulars :—Name and nationality 
of vessel, name of captain, name of owners and charterers, port 
from which she has come, port of destination, number of passen- 
gers, size of the vessel according to the legal measurement con- 
stituted by the oficial act of the Government to which she 
belongs. 

ArticLé 5,—In order to form the trains of towed vessels, the 
captain will be furnished with a ticket numbered, using his receipt 
of the charges as a way-bill, and after having received the pilot on 
board will place his vessel in the position assigned to her. 

Axticit 6,—Vessels entering the canal will have to brace and 
peak yards. There ought to be two anchors, one placed at the 
head of the vessel and the other at the stern, and ready to let go so 
as to bring up at the first order of the pilot. 

ARTICLE 7,—Ist. Each vessel will require a boat in tow, with a 
warp all ready to run ashore in case of need to one of the mooring 
posts attached to the banks of the canal. 2nd. The cajtain must 
also have watchmen kept on board the vessel during the day the 
same as at night. These men will be ready to cast off or cut the 
ropes at the first order. 3rd. During the navigation in the night 
vessels must keep their lights burning regularly, and a man 
forward on the look out. 4th. All steam vessels, tugs, or others, 
must whistle when passing the curves at the approach of vessels 
which they have to pass or cross; also at the approach of dredgers 
or any other objects they may meet in their passage. 5th. Vessels 
meeting in opposite directions must slacken speed, each standing 
close to the starboard bank, or stop according to the advice of the 
pilot. 6th. When a vessel wishes to pass another going in the 
same direction, the captain must signal his intention to the other. 
The slowest vessel must stand close to the starboard bank, and 
lessen her speed as much as possible. ; 

ARTICLE 8,—Ist. Vessels which for any cause whatsoever may 
have to stop in the canal must place themselves as near the wind- 
ward shore as it is possible, and moor at both ends. 2nd. In case 
of necessary stoppage, and when a proper mooring station cannot 
be reached (which the onan always should try for), he must 
have immediately signals placed by day, and lights by night, fore 
and aft of the vessel. 3rd. In case of a vessel grounding the 
company’s agents have the right to prescribe the means for getting 
her afloat, or discharging the cargo if necessary, all at the cost of 
the person in fault, tc be determined by the cause of the accident. 

ARTICLE 9,—Ist_ Captains are not allowed to moor in the canal 
except in cases of urgent necessity, and with the advice of the 
pilot. 2nd. To throw any ballast, cinders, or rubbish, or anything 
else whatsoever into the canal. 3rd. In case of anything what- 
soever falling into the canal a declaration of the same must be 
immediately made to the pilot, who will forward it to the agent at 
the nearest station. 4th. It is prohibited to captains to search for 
any objects that may fall into the canal, without the autho- 
rity of the company’s agents. 5th. The salvage, whatever way 
it may be effected, of any objects which may have fallen into the 
canal is always done at the expense of the captain to whom the 
recovered articles are returned on repayment of the expenses 
incurred, 

AnvicLe 10,—Captains have to agree before entering the canal to 
obey all instructions contained in the copy of the present rules 
and to further their execution, 

AkricLE 11L,--The tolls for the right of transit are calculated 
on the meastwrement tonnage of the ship, as likewise the charges 

for towing and berthing. This tonnage is determined, until fresh 
orders, by the official papers on board. The toll for passage from 
one sea to the other is ten francs per ton measurement and ten 
frances each passenger, payable on entering either at Port Said or 
Suez. The charge for tuwage is fixed at two francs per ton, 
The harge for berthing or anchoring either at Port Said, Ismailia 
or opposite the new embankment near Suez (after a stay ot 
twenty-four hours, and limited to twenty days at the utmost) is 
five centimes per ton per day, at the place assigned by the 
harbour-master. Pilotage is charged according to the draught of 
water. It is fixed as follows :— ‘j 








For each decimetre 
in draught. 


Up to 3 metres (9ft. 10in. English) .. . -» 5 francs, 


From 3 metres (9ft. 10in. English) to 4°50 metres 
(i4ft. din. English) oe ie Ke . ° 10» 
From 4°50 metres (14ft. 9in. English) to 6 metres 


ae oN SO eee } 1 
From 6 metres (19ft. 9in. English) to 7°50 metres » 
(96 Fas: SD 5s. nc oe sas, ao as } 20» 


Each decimetre (4in. English) in draught pays pro vortionally to 
the category to which the vessel belongs. The pilot ept on boaru 
in case of berthing will have to be paid 20f. per day. 
Vessels towed will be allowed a reduction of 25 per cent. off the 
charge for pilotage. 
(Signed) 


Ferp. Dr LEssEps, President, 
Paris, 17th August, 1869. isles 








_ Erratum.—In our report last week of the proceedings of the 
London Association of Foremen Engineers the name of Mr. Yeats, 
of the Bombay Dockyard, elected a member on the 2nd inst., was 
inadvertently printed as Mr. “ Jests,” of that place, 





THE ENGINEER. 


THE COST OF FRENCH RAILWAYS. 


The following estimate of the average cost of permanent way 
calculated for three types of railway, by Mr. Morandiére, engineer 
in chief of the Ponts et Chaussées, will be found worth perusal. 
M. Morandiére is a government engineer, well acquainted with the 
construction and management of railways, not only in France, but 
in England. He has omitted in No. 3 estimate, to state the form 
of rail employed on the Mondalaze Railway. The estimates are 
all for one line ; they do not include the ballast, the price of which 
is about ten francs per metre forward, namely, two and a-half 
cubic metres at four francs. The three totals reduced to pounds 
per mile give the following results:—No. 1, 33,000f. | er kilo- 
metre, equal to £2124 per mile; No. 2, 29,600f. per kilometre, 
equal to £1905 per mile; No. 3, 13,480f. per kilometre, equal to 
£868 per mile (without ballast.) The Vignoles rail is the favourite 
pattern in most of the continental countries, but in France the 
double-headed rail is preferred because, first, it is easier to roll ; 
secondly, it is easier to adjust to the exact gauge ; thirdly, it can 
be turned when one side is worn out. The gauge of ordinary lines 
in France is 144 metres, equal to 4ft. 8)in., in the department, or 
local interest lines, it varies. The rails now in use on first class 
French railways (701b. to 751b. per yard) weight from 35 to 37 kilo- 
grammes per metre run, the sleepers being 0°80 metre distant (24ft.) 
The weight of rolling stock is about the same as in England, but 
the speed is less, 

The Mondalaze line, about four and a-half miles long, serves to 
carry iron ore from Mondalaze to the station of Salles-la-Source, 
on the Rodey line ; the Mondalaze Railway has many curves of 
a hundred metres radius, and one of forty metres only. 

The prices of iron in rails and fastenings are not low enough to 
alarm English ironmasters, namely—rails, £8 16s, per ton (approxi- 
mate); fish-plates, £9 12s. per ton; bolts, £15 4s. per ton.—Trans- 
lated from the Annales des Ponts et Chaussées. 


EsTIMATE OF THE AVERAGE Cost or PERMANENT WAY IN FRANCE. 











2 Amount. 
8 |Es|\~ a 
Articles. = 4 
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od —— EE 
L.—Ordinary Railway Line, with double- | 


headed rails, sic metres in length. Kilos, |Frnes.|Frnes.| Fines. | Frnes. 
Rails weighing 36°50 kilos. per metre | | 








forward .. o. os «+ «+ ee ++ | 78°0 |220°00| ., \ 16°00) 
Fishplates weighing 9°50 kilos. per | | 

pair, 4 X 19 kilos. oo se 60 96 3°2 |240°0010°77 | 
Fishbolts weighing 0°50 kilos. each, ie 

&xX4kilos. .. .«- oe ee ¢e 0°7 |380°00'0°27 | 
Cast iron chairs weighing 9°00 kilos. | {| 5°33 

each. } X9 K 14 kilos... ..  -. ee | 21°0 |175°00/3°68 | | 
Spikes weighing 028 kilos. cach, | | 

1X 28 & 0°25 kilos. oe. oe as 1°3 }280°00|0°36 | | 
Wooden keys, 4 X 14 kilos. «2 «os 2h 0°10 |0°25 ) | 
Sleepers (including carriage and pre- F | 

paration), § X 7 kilos... « 2 os 1} 710 a 8°20 
Sabotage «ee ee Oe oe 8 0°23 
Carriage of materials and spreading .. 147 
Platelayers .. «e oc oe ef ef oe 18°} 


Total .. os co ce ee 23°00 33°00 


Il.—Ordinary Line, with Vignoles rails, 

in metres long. 

Rails weighing 36°50 kilos. per metre .. | 73°00/220°00} —,, 16°00 

Fishplates weighing 9°50 kilos. per | | 
pair, 4X 19 kilos. .. 3°20 )240° 010-77 
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Fishbolts weighing 0°50. kilos. "each, | 
4 X 4 kilos. 0°70'380°00 |x" | 











Spikes weighing 04 kilos. each, j | > 1°93 
4X3 0°4 kilos, .. 2. oe oo oe 2°2 |280°00/0°62 
Bedplates weighing 3 kilos. each, | | \ 

4 X 6 kilos. ce 06 08 o6 ce ef 1°0 (270700 \0°27 
Ordinary sleepers .. ee «ee «8 oe 10 7°00 /7°00 ) e 
Joint SS ae ik s-4oli-4ao 4} P40 
Carriage and spreading of materials .. 147 
Platelayers .. «+ ce of oe 8 ee 1°86 

Total .. «2 «0 ee oe 29°60} 29°60 
IlI.—Mondalazai Line, gauge 1°10 
metre, roils fice metres long. 
Rails weighing 16°50 kilos. per metre .. | 33°00 250700 8°25 


Spikes 0°10 metre wide eo + ee 54 
Fishplates weighing 2°80 kilos. per 

pair, } X 5°60 kilos. .. «. oe 
Fishbolts, 4, weighing together 0°80 


kilos., } & 1°60 kilos. .. 
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THE BIRKENHEAD FORGE. 

Tue following description of the newly-erected works of 
Messrs. Clay, Inman, and Co., the Birkenheal Forge, we abridge 
from the Liverpool Daily Post. These works were erected by the 
Industrial Building Company (co-operative), and as such were 
visited last week by Lord Stanley :— 

“The Birkenhead Forge was commenced about eight months 
since, and it is only within the last few days that the first portion 
has been put into practical operation. We believe that this is 
one of the first forges in which Siemens’ regenerative gas furnaces 
have been eutirely used. The speciality of these furnaces is the 
enormous heat that can be produced, at the same time effecting a 
considerable saving of fuel, with a comparative absence of smoke. 
At the time of our visit there were three furnaces at work, 
besides two boilers fired with gas, and the smoke issuing from the 
large chimney was not more than may be seen on any day passing 
through the chimney of an ordinary dwelling-house. At the 
extremity of the works there are eight gas producers, somewhat 
in the shape of large limekilns, which supply all the gas necessary 
for the whole of the works. In these producers the coal is slowly 
distilled, and the gas taken away through a large flue which passes 
underneath a line of railway running through the centre of the 
works. The gas from this flue is admitted to the respective fur- 
naces by three way valves; it is made to enter one end of the 
furnace through a mass of brickwork having many circuitous 
passages; it is then lighted in the furnace in the presence of jets 
of atmospheric air. Intense combustion then takes place, while 
the waste heat passes down the opposite side of the furnace and 
through a similar mass of brickwork, thence up the chimney. 
This continues for half an hour, when the brickwork in the waste 
heat side of the furnace becomes white hot; the gas is then reversed 
and made to pass through this white hot brickwork, while the waste 
heatagain goes through the cold brickwork. This operation is reversed 
again from time to time every half-hour, and the gas by such regene- 
rative meansis made intensely hot, previous toignition in the furnace. 
Hence the enormous heat. The coal is brought on to the works 
over a branch railway in connection with the London and North- 
Western and Great Western systems, and delivers itself right and 
left on the top of the producers. The boilers, by Laird Brothers, 
of Birkenhead, of 50-horse power each, are heated by gas which 
issues from two large tubes having two sets of burners controlled 
by valves which can be regulated to the greatest nicety, so that, if 
lesired, the smallest quantity of steam may be obtained. is 
arrangement the expense and frequent carelessness of an ordinary 
iweman is entirely obviated. The relative economy of gas and 
al, however, is a matter of future experiment. In front of the 


two heating furnaces which were at work stand the hydraulic 
forge cranes, constructed by Messrs, Brown Brothers and Co., of 
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80, Cannon-street, London ; one to lift twenty tons, and the other 
to litt ten tons. These cranes, entirely of wrought iron, are of 
the most modern construction, built on the tubular or box girder 
principle, and so combining a maximum strength with a minimum 
amount of material. Each post, or support of these cranes, con- 
sists of atube or boiler-looking pillar 6ft. in diameter, also of 
wrought iron, sunk like a bridge caisson 15ft, in the solid clay. 
The lifting and swinging . ee consists of hydraulic cylinders 
arranged in the post and jibs of the cranes, by which immense 
masses of iron, as much as twenty-five tons, may be lifted with 
the utmost ease and certainty. These cranes require to 
work them, when they have a full load on, a supply of water 
at a pressure of 1000 Ib. per square inch; but as their 
duties will consist in building up shafts or other forgings, which 
from day to day get heavier, a varying water pressure is required, 
and this has been met by a very simple and ingenious device 
called a ‘‘steam accumulator,” the patented invention of Mr. 
A. B. Brown, C.E. This machine consists of a large trunk or 
cylinder 3ft. 9in. diameter, which works with a stuffing-box in 
another cylinder 4ft. diameter, and is subject to a steam pressure 
varying from 101b. to 501b. per square inch. This trunk, or ram, 
exerts its force (amounting to some fifty tons) upon a smaller 
water ram or cylinder L0in. diameter, which produces in its turn 
a water pressure of from 100 1b. to 1000 1b. per square inch, The 
10in. water ram works in its corresponding cylinder, and supplies 
the water to the cranes. A pair of pumping engines are placed at 
the side of the ‘‘accumulator,” so that as soon as a supply of 
water is taken to work the cranes a self-acting valve admits steam 
to the engines, when they at once replenish the charge of water 
in the *‘ accumulator.” On the occasion of our visit to the works 
this part of the machinery was singularly automaton, the engines 
moving at snail’s pace and flying away at full speed, exactly 
according to the work required of them. The main feature of 
this machine, Mr. Brown informed us, was not only to get « vary- 
ing load on the “accumulator” by means of steam pressure of 
varying density, but to get a pressure of fifty to one hundred tons 
upon a water ram or piston, while the whole machine should only 
weigh five to eight tons. Such a machine is much required in both 
the royal and mercantile navy; for, by a pressure of water of 
one or more thousand fives 4 per square inch, guns may be 
raised, run out, and fired; besides which shot may be hoisted 
(and this is no small affair when our guns are now throwing 
700-pound shots); and, lastly, the ship steered and the 
engines reversed by hydraulic pressure. Then, in the mercantile 
navy, cargoes may be hoisted, sails arranged, anchors weighed, as 
well as the ship, when large, steered by hydraulic pressure. We 
are informed these are the purposes to which the ‘steam accumu- 
lator’ is designed to be applied, embodying, as it does, extreme 
lightness, while supplying constantly Seleanenedl water. Passing 
now, however, to the remainder of the works, we observed a very 
heavy steam-hammer (six tons weight), working upon a wrought 
iron beam. This hammer appeared to answer its purpose admir- 
ably, being so much under control that a nut might have been 
cracked without injuring the kernel, while its tremendous blows 
sufficed to 1educe a large mass of iron to a small bar in less time 
than it takes us to describe the operation. We pass now to the 
machine shops, and, although there was little to see there beyond 
an immense and lofty building, yet there was the in-talment of a 
turning lathe of most colossal dimensions, so much so that a tall 
man had to look up to the headstock. The whole works are per- 
fectly unique as a forge, fitted as they are with the most modern 
machinery which science can suggest. We have seen only a por- 
tion of these works in action, but we are informed that this is by 
no means any indication of what has yet to be erected—larger 
furnaces, cranes to lift thirty tons and fifty tons, a hammer of 
eizht tons, and numerous other heavy machinery, which, when in 
operation, will be capable of turning out the heaviest crank shafts 
and other forgings which the most destructive engines of war, in 
the shape of an ironclad, may require for the next fifty years.” 








THE LONDON AND SOUTH-WESTERN RAILWAY 
COMPANY’S COUPLED PASSENGER ENGINE. 
THE supplement which we issue with this week’s number has been 

prepared from drawings kindly furnished to us by Mr. Beattie, The 

same plan, so far as details of construction are concerned, is in use 

for all passenger engines belonging to the company, excepting a 

that the size of the wheels is varied to suit the districts worked, 

For instance. the Portsmouth and the Exeter lines have 6ft. 

wheels coupled, as a rule. The Metropolitan District tank engines 

have 5ft. Gin. wheels, and the goods engines have six 5ft. coupled 
wheels and inside cylinders. 

This class of engine was designed for working the main line 
trains, and has proved very suitable for the nature of the duty. 

The ruling gradient is 1 in 250 for a distance of sixteen miles 
continuously, and the load is limited to twenty-four vehicles. The 
driving and hind wheels are eoupled to obtain sufficient adhesion 
on the rails; the first engines, with 7ft. wheels coupled, being built 
by the South-Western Company in 1859. 

The weight on the wheels averages—11 tons on the leading wheels, 
12 tons on the driving wheels, and 11 tons on the hind wheels, 
The dimensions of the cylinders are 17in. diameter, by 22in. stroke, 
and the working pressure is 130 lb. per square inch. 

The fire-box is 6ft. in length externally, and is constructed on 
Mr. Beattie’s patent plan for smoke consuming. The box is stayed 
throughout with hollow stays 1Zin. diameter. The boiler plates 
are ,;in. thick, the front end ring plate being gradually thickened 
to jin. for a length of 8in. or 9in. The feed-water is heated in the 
side annular pipes, part of the exhaust steam being diverted from 
the blast pipes and led into the tender tank. The condensed 
steam passes to the receiver under the foot-plate, and is there 
mixed with the water from the tender ; thus the pumps take their 
water at a raised temperature (practically found to be limited to 
175deg. to 180deg.), and it is further heated as high as the 
boiling point by passing through the annular pipes on the way to 
the boiler. The left-hand pump is kept continually working, and the 
right-hand pump, which pumps directly into the boiler, is only 
rarely used. The saving in fuel estimated to be derived by the use 
of the feed heating apparatus is about 154 per cent. It is found 
in practice that the apparatus is very inexpensive to maintain ; 
the pipes are only cleaned when the engine isinshop for a thorough 
repa.r. 

Ail the wheels have solid rolled Bessemer steel tires and axles, 
The piston rods and slide bars are also of steel ; the slide blocks 
are of white metal on a brass frame; the pistons are wrought iron, 
with cast iron packing rings. 

The slide nd “at are constructed on Mr. W. G. Beattie’s patent, 
and have worked very satisfactorily. The valve motion is Allan’s 
patent straight link, All the axle-boxes are of brass, constructed 
in two halves vertically, to bolt together ; they are lined with 
white metal. The hind or trailing wheels are attached to a trans- 
verse bearing spring, centrally attached to the foot-plate, and 
have auxiliary springs over each axle-box. This arrangement is 
found to work well and steadily. 

The six engines last built on the above plan commenced working 
in September and October, 1868, and have run 277,958 miles up to 
September 15, 1869, the average consumption of fuel being 2196 Ib. 
per train mile. 











Tue Beveran Iron Trape.—(From our Correspondent.)—The 
iron trade continues active in Belgium. Several large establish- 
ments are increasing their means of production. Thus the South 
of Charleroi Company is constructing a new blast furnace, and 
Marcénelle Company another. 

RETURN OF THE “‘ PorcuPINE” DrepGInc Expeprrion.—Dr. 
Carpenter, who was the third member of the dredging expedition, 
has returned to England. We believe he will soon lay the results 
of his researches before the Royal Society. He has many curious 
facts to tell us concerning deep-sea life, 
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RAILWAY MATTERS. 

Mr. WILLIAM JosePH WHITE has been appointed interim official 
liquidator of the Waterford aud Passage Railway Company. 

A GENTLEMAN walking on the North-Eastern Railway near Scar- 
borough on Monday evening was run over by a train and killed, 
His linen was marked with the name of ‘* Porter.” 

Ir appears that the directors of the East London Company have 
given their second notice to the Board of Trade that the 
tion of the line will be ready for inspection by the Government 
officer on the 13th inst. 

THE Metropolitan Board of Works have made some progress in 
their consideration of the proposal of the Metropolitan District 
Railway to extend their line to the Mansion House, but have asked 
for much fuller information before coming to any decision 


first sec- 


THE body of a man frightfully mutilated was discovered on the 
Tilbury Railway on Sunday evening. It proved to be the body of 
a workman employed at the Barking Gasworks, who went in the 
morning to Haverley by the London and Tilbury line to visit his 
cousin, and intended to return by rail. He must have strayed 
upon the line, where he was knocked down by an express train 
before he had time to get out of the way. 

Mr. DEARDEN, a Sheffield druggist, jumped out of a train at 
Retford on Saturday before it had stopped, fell between the train 
and the platform, and was instantly killed. On the same day at 
Rawmarsh, Yorkshire, a foreman platelayer on the Midland Kail- 
way stepped on the up line to allow a train to pass on the down 
line, not perceiving that an up passenger train was approaching at 
the time. He was knocked down and killed. 





THE Varna Railway Company have received official intimation 
that the Turkish Government have sanctioned the payment of the 
guarantee upon the capital actually expended, leaving to arbitra- 
tion the question whether the Porte is liable for the guarantee 
upon the whole of the nominal capital, thereby confirming the 
statements made at the general meeting of shareholders on the 





30th ult. with reference to the recent negotiations of the secretary | 


at Constantinople. 

THE contractor for the erection of the railway bridge over the 
Missouri river, which is intended to connect the Missouri and Iowa 
railroads direc'ly with the Union Pacific, is said to have received 
notice from the Irish labourers of that locality that he will not be 
allowed to employ Chinamen on the work. He has, nevertheless, 
made contracts in California to obtain Chinese labourers, and he 
intends to bring them to Omaha soon. It is very probable that 
we shall soon hear of some fighti 
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AsERIOvUS collision took place on the Caledonian Railway, near 
the Greenhill Junction, on Saturday evening. The fireman of a 
goods train fell from his engine, and the driver, missing him, 
stopped the train to look for him. It was known that another 
train was coming along that same line, and fog signals were placed 
upon the rails. These, however, could not be acted upon, and the 
second train dashed into the first with great force, destroying 
much property, and killing a drover in charge of some cattle in 
the first train. Another man was so seriously injured that he is not 
expected to live. 

Some time ago it will be remembered that a disaster occurred on 
the Erie Railway at Must Hope, Pennsylvania, by which several 
persons were killed. It occurred by collision, the engine-driver of 





a goods train, named Griffin, having woke suddenly from sleep, | 


and started his train without orders. Griffin was tried for man- 
slaughter in Pike County, Pennsylvania, but the people there 
being highly incensed at the Erie Railway for one cause or another, 
the jury promptly acquitted him, in spite of the evidence against 
him. The judge soundly reproved the jury for their course, and 
the press are making long comments at the expense of the jury. 
This trial has evidently added another insecurity to life on the 
American (particularly the Erie) railway. 

A WRITER in the Zimes says:—‘“‘It is probably not known 
hy many besides mysclf that the extension to Tower-hill 
is actually completed under Dowgate-hill and the forecourt of the 
Cannon-street (South-Eastern Railway) station. This was 
done years ago, before the South-Eastern station was open. 
Another fact ought to be remembered by the public—that this 
‘Inner Circle Railway’ is no ordinary scheme. It was sanctioned 
by Parliament as ‘the’ railway for London in preference to an 
opposition scheme, and after long consideration. In view of its 
completion, Parliament has since thrown out a bill for a railway 
along Oxford-street, and, in its present temper (vide the fate of 
the proposal to abandon the Midland Extension to Carlisle), is ex- 
tremely unlikely to authorise the abandonment of the extension 
to Tower-hill of the Metropolitan District Railway. This exten- 
sion is of the greatest importance, bringing the whole of London 
into connection with the Blac iH, Tilbury, and Woodford Rail- 
ways, and that vast mass of our fellow-creatures known as “‘ East 
London,” and the branch in the favour of which it is proposed to 
abandon it would serve no earthly purpose except to save the mag- 
nates of Lombard-street a walk of 200 or 300 yards to their count- 
ing-houses.” 

IN a special report to Messrs. Henry Clews and Co., of 
York, financial agents of the company, Messrs. Wessely Br 
engineers, state :—‘*The line of the Burlington, Cedar Rap mid 
Minnesota Railroad is divided into three divisions. The first 
extends from Burlington to Cedar Rapids, a di 
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listance of 100 miles; 
the second from Cedar Rapidsto Waterloo, a distance of sixty miles, 
and the third from Waterloo to Mankato, a distance of about 173 
miles. No work has been done on this last division, and none 
contemplated this year. In the first division the work done on 
the road is completed in a satisfactory mawner, and regular trains 
are now running a distance of twenty-three miles from Burlington 
to Morning Sun. From this point the track laying is progressing 
favourably, and soon the trains will be extended to the 
next important station of Wapello, a distance of thirty miles from 
Burlington. The grading, bridging, and tieing is nearly completed 
from Wapello to West Liberty, as well as the greater portion of 
the road up to Johnson County line, east. In the second division 
the grading, bridging, and™tieing is finished to Vinton, and from 
thence to Waterloo is in rapid course of completion. The iron is 
on the ground fully to finish the portion from Cedar Rapids to 
Vinton, and will be laid down at once, being a distance of twenty- 
five miles, making a total distance of road in operation of fifty-five 
miles. The grading over the completed portions of the line is very 
satisfactory, and was in excellent condition considering the heavy 
and continuous rains that have lately visited this section of the 
western country. All the necessary culverts were applied, 
and the ties used were of good quality and strength. The 
bridging is executed upon the well-known and reliable system of 
wood truss, and shows substantial and good workmanship. In ex- 
cavating and embankments no noticeable difficulties have to be 
overcome, the road traversing mostly flat or roiling ground. The 
line of the road is well laid out; the curves aie few and grades 
light, no curve prescribing a radius under 1100ft. to 1200ft., and 
no grade more than 60ft. to the mile. The most important 
bridges are those which cross the Iowa river at Columbuf, and 
Cedar river, near Cedar Rapids, and six miles above that 
place, the third of which is nearly finished. The rails 
are of superior quality and make, and weigh 50 lb, to 
the lineal yard. In the first division they are jointed by 
wrought iron chairs, and in the second division by fish-plate 
joints, anu are securely spiked to the ties. The requisite amount 
of side tracks are on the line now open for traffic, and the frogs 
and switches are constructed so as to secure easy and safe shifting. 
There is already some rolling-stock on the first division, but 
sufficient for a well-equipped road has been ordered and is bei 
deliv as fast as the road is completed. The line of this roac 
is well located. It touches very many of the most flourishing 
cities of the prosperous and euler state of Iowa, and the com- 
Ve sec! very eligible grounds for depét purposes, 








NOTES AND MEMORANDA. 

Nova Scorta has during the last eight years produced 160,000 
ounces of gold. 

THE quantity of sedimentary matter discharged from the 
ississippi is found to be at the rate of one pound of sediment 
per second for every 40°08 square miles of basin. 

Ir is believed that at least 5000 miles of new railroad will have 
been opened in the United States in the course of the year 1869 
Already the returns show a mile to every 876 of the population. 

A rErrm in Oshkosh, Wisconsin, has contracted to make 
1,000,000ft. of wooden tubes to lay down in that city for gas pipes 
They are made of timber 6in, are, bored in the same way as 
pump barrels. 

NICKLES, a short time before his death, discovered that fluoride 
of potassium was a test by which Prussian blue could be distin- 
guished from that of indigo or aniline. These two last are not 
affected by the reagent, whereas the other is bleached. 

M. ReGNAvtt has given the Academy an account of a paper of his, 
which will soon be published in the ‘*‘ Memoirs of the Academy,” and 
in which he endeavoured to explain the cause of the high tempera- 
ture of meteorites by the friction of these bodies against the 
atmosphere. 

Excess of wind or rain-fall is attended with an excess of ozone 
development; though excess of wind seems to tend more to its 
development than the excess of rain-fall, which may be accounted 
for, as Professor Jevons points out, by the convection of the lowest 
mass of the air during the day. 

M. W. Svein states that the vapour of perfectly pure disulphide 
of carbon is not decomposed when passed through a red hot porce- 
lain tube, but on repeating the experiment, and increasing the heat 
by the application of a strong coke and charcoal fire, the inner 
space of the tube having been filled with broken porcelain, it was 
found to be lined with a deposit of carbon, owing to the decompo- 
sition of the sulphide, while sulphur was collected in a receiver, 


Tue employment of the spectroscope to distinguish a feeble 
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| light present with astronger light has been suggested by M. Seguin. 





The au'hor describes a series of experiments with electric light, 
and observations thereon with Duboseq’s vertical spectroscope. The 
conclusion arrived at is that the spectroscope eminently serves the 
purpose of detecting a feeble light present along with a much 
stronger one, the former of which would be invisible to the naked 
eye, or by means of other optical instruments. 


AccoRDING to M. Grimm, chloride of copper completely removes, 
even from coloured woven cotton tissues, stains occasion d by 
nitrate of silver; the tissue is to be afterwards washed with a 
solution of hyposulphite of soda, and next thoroughly washed with 
water. From white cotton and linen tissues nitrate of silver stains 
are more readily and effectively removed by applying dilute solu- 
tions of permanganate of potassa and hydrochloric acid, followed 
by washing with hyposulphite of soda solution and rinsing in 
plenty of fresh water. 

M. Personne has prepared a work on the physiological action of 
pyrogallic acid. M. Personne, in his lateresearches on phosphorus, 
was led to conclude that the poisonous properties of the substances 
are due to its absorbing the oxygen of the bleod. He was from 
this led to suspect that other powerful absorbers of oxygen, such 
as pyrogallic acid, would produce effects on the system like those 
of phosphorus. His experiments—introduction of pyrogallic acid 
into the veins—seemed to him to prove this view conclusively. 
The same symptoms as those of phosphorus poisoning presented 
themselves. The brown colour of oxidised pyrogallic acid was 
present in the tissues, and there was the usual fatty degeneration 
of the liver. 

A THERMO-ELECTRIC battery has been made by MM. Mure and 
Clamond. It is composed of sixty elements, made up of small bars 
of galena 40mm. in length by 8mm. thick, and bars of thin sheet 
iron 55mm. in length by 8mm. in width, and 0°6 mm. in thickness. 
These materials have been arranged so as to form a hollow cylinder, 
which, when it is intended to be used, isto be heated by a peculia ly 
construct+d gas-burner. The specimen of this battery exhibited 
at a meeting of the French Academy had an’‘electro-motive force of 
one and a-half Bunsen element. M. Becquerel read a paper on the 
subject of this battery, the result of which is that thermo-electric 
batteries constructed either of metallic alloys, or, as in this case, 
of a metallic sulphide and a metal, are not economical. 

Bestpes the hydrocarbons which afford the material for the 
usual products of the colour manufactories, coal contains in small 
quantity a series of bases which have hitherto been but little 
studied. Dr. Baeyer has artificially prepared one of these bases, 
picolin, by the action of ammonia on acro/ein (an aldehyde); other 
allied bases arise from the action of ammonia on hizher aldehydes. 
Now acrolein is a common product of the distillation of fiats. Dr. 
Baeyer believes that this artificial formation gives us the key to 
the understanding of the natural origin of these bases. They are 
produced in abundance by the distillation of animal matters, that 
is of fatty substances which at the same time give rise to ammonia. 
Hence, those existing in coal are probably derived from the vege- 
table and animal remains present in that substance. 

A DISTINGUISHED engineer, M. Poirée, formerly inspector of the 
celebrated Ecole des Ponts et Chaussées, has published a note on 
the supposed difference of level between the Red Sea and the 
Mediterranean. He shows that the old measures of 1799 were 
very erroneous, on account of the difficult circumstances under 
which they were made, and that the more recent determinations 
show the level of the Red Sea to be about one yard above that of 
the Mediterranean. The level of the Atlantic Ocean is also higher 
than the meen level of the Mediterranean by nearly the same 
amount (0°8 of a metre). The opening of the Suez Canal, which 
is to take place shortly, will give a rare opportunity for sifting 
this question of difference of level, and wil! probably throw some 
light on the alternating depressions and risings of the water of 
the Bitter Lakes, as evinced by the great block of salt extracted, 
and now shown at the door of the Suez exhibition. 

Ar the last reported meeting of the Royal Academy of Belgium 
a paper was read by M. Renier Malherbe, who is connected with 
the mining survey of Belgium, on the varivus theories concerning 
the origin of coal. The author dwelt especially on the theory that 
the infiows of the sea which left marine deposits were only acci- 
dental. The paper is a very long one, and gives tabular results of 
various analyses, but on the whole it contains very little that is 
new. The paper was reported on by M. d’Omalius d’Halloy and 
M. Dewalque. The former expressed his belief that the views of 
the author were not in opposition to the more generally accepted 
opinions of geologists, é.¢., that coal has been found in fresh-water 
marshes to which the sea has occasionally, owing to changes of 
level, gained access. M. Dewalque, in his report, is rather more 
severe on the author. He declines to discuss the author's opinions, 
or the resuits of his analyses, but contents himself with remarking 
that the author deserves to be encouraged. 

In preparing some notes for the French edition of his remarkable 
treatise “‘On the Fertilisation of Orchids,” Mr. Darwin makes the 
following remarks:—‘‘I have endeavoured to estimate the number 
of pollen-grains produced by a single flower of Orchis mascula. 
There are two pollen-masses; in one of these I counted 153 packets 
of pollen; each packet contains, as far as I could count, by care- 
fully breaking it up under the microscope, nearly 100 compound 
grains; and each compound grain is formed of four grains. By 
multiplying these figures together, the product for a single flower 
is about 120,000 pollen-grains. Now we have seen that in the 
allied O. maculata a single capsule produced about 6200 seeds; so 
that there are nearly twenty pollen-grains for each ovule or seed. 
As a single flower of a Maxilaria produced 1,756,000 seeds, it 
would produce, according to the above ratio, nearly 34,000,000 
pollen-grains, each of which, no doubt, includ 1 ts for 
the reproduction of every single character in the mature plant! , 
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THE Holborn Viaduct was opened for foot passengers yesterday. 

THE Prussians are fast transforming Kiel into one of t irgest 
and handsom rts in kurope. 

Lirts have got upin the world, and t ope byt ns 


now ascends to his apartments in the Vati: 





THE American ClockCompany, of New York, have just sent a car 
over the newly opened Pacific Railroad, la with clocks for 
China, by the way of San Francisco. 

Curnesk labourers are being brou ! i creasing 
numbers, and they are expected s n impor rt 





in the cultivation of American cotton. 

A JOURNEYMAN engineer name Goddard travelled on Saturday 
on a bicycle of his own make from London to Newbury, in Berk- 
shire (a distance of about sixty miles), in ten hours. 

At 8t. Aubin the miners’ strike is over. Work has been every- 
where resumed, and it is stated that M. Callon has received full 











powers to dea! with the workmen on strike in a conciliatory spirit. 

Tue Serpentine is being cleansed and its depth regulated, but 
great complaints are made of the slow progress of the works and the 
danger resulting to the health of the district through the fetid ex- 
halations from the mud. 

Messrs. W. WaLKER and Co. have become proprietors of the 
Limehouse Dockyard, lately in the occupation of Messrs. Young, 
Son, and Magnay, and the premis:s were opened on Tuesday 
for the reception of vessels, 

Historians and numismatists will be interested in the that 
in the new coinage of Jamaica the Queen is represented of he 
actual age, and not, as on our own pence, as a very young lady 
The material of the new coin is nickel. 

THE miners at the Orleans pit, in the department of the Aveyron, 
have struck, abused their officers, defied the gendarmes, fired the 


works, attacked the soldiery, and displayed a savage determina 
tion happily unknown in English strikes, bad as they are. 


Some intimation is now expected from day to day with regard to 
the method to be proposed by the Government for raising the 
amount to be paid to the telegraph companies. According to 
ag.eement the settlemeat is to be effected before the end of the 
year. 

THE working miners of St. went on strik yme 
days ago, but an arrangement was between them e 
Rive de Gier Company, which consented to raise their wages 25 


centimes and reduce the day’s labour to eight hours. 
may be considered at an end. 

THE Monarch, armoured iron-built turret ship, Capt. J. Cor 
merell, C.B., V.C , has been taken into dock at Portsmouth. § 
is ordered to have the cylinders of her engines fitted with trunks, 
and existing defects in other parts of the ship will be made good 
during the ‘ne her machinery is in hand. 

It is stated that Mrs. Gordon, of Parkhill, is at present engaged 
in writing a life of Sir David Brewster, her late illustrious father. 
Mrs. Gordon was recently in Jedburgh, the birthplace of Sir David, 
visiting all the places connected with his childhood, and collec 
what reminiscences she could relating to the family. 
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Tue Croton Waterworks in process of erection at High Bri 
ere now well advanced, and by next spring the inl 
Washi: gton Heights are promised all the water they 
reservoir it nearly completed, requiring only some grad 
banks, coping, and further work on the western gat 















On the 6th inst. Withy, Alexander, and Co., of Middleton Ship 
yard, Hartlepool, launched an iron ling vessel of the f ing 
dimensions :—Length 110ft., breadth 25ft., depth'l4ft. Herr ter 
tonnage is 280 tons, and dead weight capacity 450 tons. - was 
christened Marguinesa, and is built to the order of h 
firm. 


THE old Temple Pier—the last of the old ramshackle construc- 





tions of this kind on the Thames—has this week disap pe are d, Only 
the Thames steamboats now remain as representatives of a byegone 
age, and we hope some day to chronicle their demise, and the in 
coming of their successors with something decent about them 


besides their engines. 

On Wednesday night a numerously attended public meetin 
the inhabitants of Deptford was held at the Literary Institution, 
in that town, to promote the immediate formation of a short line 
of railway between Greenwich and Woolwich—which plan has 
already rec ived t sanction of the South-Eastern f 
Company. Resolutions were a lopted pled ing the meeting to 
support the project. 
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THE principal entrances to St. Paul's Cathedral seem to be kept, 
like a workman’s parlour, simply to be looked at, whilst the 
crowds of visitors must slink in and out at obscure little doors as 
if they really had no business to do either. Will not 
re forming dean throw down the spiked barriers and throw open 
all the main doors, so that the people n visit their grand 
cathedral in a handsome and honourable fa ? 















before them sundry 


THE Court of Common Council have hs r 
plans for widening and improving London and Southwark bridges; 
but as statistics they have gathered show already a diminution of 
traflic over London Bridge since Southwark Bridge was thrown 
open, they determine to wait the results of the opening of Black- 
friars Bridge, the footway over the Cannon-street railway bridge, 
and of the Thames subway before proceed : erin the matter. 

Tue * Journal of the Franklin Institute ~ says : 
has been lately drawn toa curious observation which stands, a 
asa fact without a sufficient reason. In one case, wher 
coal is used in large quantities for purposes of mere evapor: 
it appears that some which has been kept on hand in open ] iles 
for five or six months is less effective by from 15 to 15 per « nt. 
than that freshly mined. A similar result, corresponding even in 
the percentage of deterioration, appears in another report from a 
smelting furnace. he deterioration from decrepitation, caused 
by the absorption of water, is of course well known, but does 
not seem to apply to these cases.” 

THE ironworkers of South Staffordshire, who are now agitating 
for a rise of wages, held a meeting at Wednesbury to discuss ** the 
best means for securing an advance in wages.” The organisation 
of ironworkers into a union, and the establishment of a board of 
arbitration, were placed before the men as the steps they must 
take for the settlement of their dispute. The men expressed 
themselves ready to “strike” if the masters did not accede to 
their demands. ‘The chairman urged that in the event of a strike 
some had better leave the district, for men were wanted in the 
north and in Scotland. It was resolved to memorialise the masters, 
and if that should be unsuccessful at once to strike. 

THE quantity of salt made in Cheshire in the year 1868 is stated 
at 1,250.000 tons, the same quantity as that reported in the pre- 
ceding year; but the quantities sent down the river Weaver show 
a large increase, the quantity of rock salt sent down in the year 
ending with March, 1869, reaching 58,696 tons of 26 cwt., and of 
white salt, 901,566 tons, making a total of 960,262 tons. The re- 
turns of the quantity of salt made in Worcestershire show 240,000 
tons in 1868— namely, 115,000 tons at Droitwich, and 125,000 tons 
at Stoke Prior. In Ireland the quantity in 1868 was 23,840 tons 
an increase of 4151 tons over the preceding year. The export of 
salt from the United Kingdom continues to increase. In 1865 it 
was 579,050 tons ; in 1866, 601,440 tons ; in 1867, 724,333 tons ; in 
1868, 797,502 tons. The declared value of the salt exported in 
1868 was £485,537. The increase is chiefly in the exports to 
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India and to Russia. 
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NUT-MAKING MACHINE AT MESSRS. J. & H. GWYNNE’. 


BY MESSRS. CRAVEN BROTHERS, MANCHESTER. 





THIS machine is adapted to turn nuts for bolts up to 2in.; the 
nuts to be turned are screwed upon a mandril on chuck plate, 
which mandrils are readily changed for various sizes of nuts, and 
the turning tool is made the proper shape to turn the ends and 
shampfer off the corners at the same time, the tool being held in 
an ordinary compound slide rest. When the nut is turned it is 
taken off the mandril by the attendant pushing forward a 
chuck, which receives a revolving motion from the spindle end, 
and runs three times quicker than the chuck plate, thus un- 
screwing the nut off the mandril without either stopping or re- 
versing the lathe. The shaping operation is performed by having 
a rose cutter on the end of spindle, and the nut is passed 
in front of the cutter by a self-acting traverse m>tion. 
When the nut has traversed the full surface of one silc, 
it is then changed for the next surface to be shapel 
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by placing a screw key on the hexagon part of holder, 
and turning it to the next side; the nut mandril for holding the 
nut is held in conical split bushes with an accurately divided disc 
plate for octagon, hexagon, or square nuts, with a spring catch to 
fit into the notches in the disc site to hold the nut or screw in 
its position against the rose cutter. When screw heads are re- 
quired to be shaped, the shank of screw is held in conical split 
bushes the same as the nut mandrils are held, and screws with any 
length of shank can be shaped on the head. The strap bar, 
countershaft, &c., is self-contained. One of the great difficulties in 
the management of a workshop is to es { all the tools balanced or 
congtantly employed, and this combined machine is designed to 
meet the requirements of a works where separate machines for 
turning and for shaping nuts cannot be kept in constant work. In 
this combined machine one attendant works both operations, and 
is kept constantly employed. 








HIGH-PRESSURE COMBUSTION, PNEUMA-HYDRAULIC PROPELLER. 


BY H. M, LEFROY. 


























In this system the instrument of propulsion is the pressure of 
the fore-end of a column of water discharged through the sides of 
the ship, near the stern, against the fore-side of the cylinder which 
contains it. Charges of very highly compressed and super- 
heated air, discharged in succession on the surface of the water in 
the water cylinder, effect the requisite compression of the water 
therein. The highly compressed and superheated air above men- 
tioned is com od of all the gaseous products of the, combus- 
tion of the fuel (conducted in a perfectly closed vessel, and under 
pressure), combined with the unconsumed portion of the air 

umped in to support combustion. The poweremployed tocompress 
The air forced<into the high-pressure combustion furnace is steam, 
which is derived from the water in which the high-pressure com- 
bustion furnace is placed. The axes of the columns of discharged 
water must be nd to, and in the horizontal plane of, the axis 
of hydraulic resistance to the forward motion of the ship. Pro- 
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pansion, barely to suffice to expel from the cylinder all the water 
above the level of the upper part of the orifice of discharge; and 
the interval of successive discharges will be regulated so as to allow 
time for the refilling of the cylinder after each discharge. The 
whole steam which is developed in the boiler which encloses the 
closed furnace will be applied to pump air into the furnace. The 
diameters of the steam and air-compressing cylinders may be 
equal, as represented in the above engraving, and as probably will 
be found most convenient and economical, or they may have any 
other ratio to each other; but it must be remembered that the 
difference between the steam pressure in the boiler and the air 
pressure in the closed furnace constitutes the destructive pressure 
acting on the furnace, which will therefore be 0 when these 
pressures are equal, The advantages claimed for this system of 
propulsion are the following :—Economy of prime cost of entire 
apparatus, economy of repairs and renewals, economy of fuel, 





bably experience will show the convenience and y of 
using two, three, or more pairs of these propellers simultaneously in 
the same vessel. The axis of the water cylinders may be either 
horizontal or vertical, though the latter position of them probably 
will be found most convenient, The water cylinders will be so 
placed as that the lengths of the pipes or nozzles through which 
the compressed water will be discharged wi very small, 

robably about one foot only. The volume of each charge of the 
Righly compressed gaseous products of the combustion of the 
fuel, and of the superheated air, will be regulated so as, after ex- 





y of space, and economy of insurance of vessels fitted with 
it, and of their cargoes. 

The Economy of Prime Cost.— The saving of prime cost of entire 
apparatus results from the fact that the quantity of fuel which 
must be kept in combustion in this system is less than one-fiftieth 
part of that which in all existing furnaces is requisite to sustain 
any certain power. Therefore the volume of the furnace and 
boiler in this case will be smaller than those of existing boilers and 
furnaces in something like the proportion of 1 to 50, and their 
costs will probably be as their volumes. 








The Economy of Repairs and Renewals.—One element of this 
item of course is the volume and surface of the boiler and furnace. 
I have shown above that these are smaller than in any exist- 
ing system, perhaps in the ratio of 1 to 50. The other elements of 
this item are the nature and intensity of the destructive forces 
operating on parts of the system. In this proposed system the 
outer skin of the boiler alone sustains any distentive pressure or 
strain : its inner skin is subjected to a compressive tension only, 
which will be nearly or exactly balanced by the air pressure within 
the furnace. But this inner skin only is exposed to the action of 
the fire, which can nowhere touch the outer skin which sustains 
the entire explosive tension. Consequently the outer skin, which 
must have all the strength (and custome the greater cost), will 
have the greatest durability, and the inner skin, which alone is 
subjected to the action of the fire, not requiringany great strength, 
will cost comparatively little. Again, as the system contains no 
equivalent or homologue to either the paddle-wheel or the screw, 
both the prime cost and the repairs and renewals of either of these 
are balanced by no corresponding element of cost in this system. 

The Economy of Fuel.—The investigations of Mr. Joule and of 
other physicists have established the fact (which I believe is now 
fully admitted by the greatest authorities in science) that in the 
most perfect furnace boiler and engine hitherto constructed the 
duty done by the engine has not equalled quite one-tenth part of 
that which is due to the caloric contained in the coal consumed. 
Now what becomes of the remaining nine-tenths of the caloric 
contained in the coal expended? It evidently does not get into 
the boiler, for if it did so its presence there would be proved by 
a proportionate increase in the duty of the engine. I hold confi- 
dently that all this missing caloric is conveyed up the chimney or 
funnel in combination with the gases into which the fuel is decom- 
posed by combustion ; and that in this closed and high-pressure 
ee the whole of it will be utilised. Therefore I hold that 
this closed furnace and boiler will practically realise an economy 
of nine-tenths of the fuel consumed, relatively to the most perfect 
boilers and furnaces at present in use. 

The Economy of Space.—If, in the proposed system, 1 lb. of coal 
do the duty of 10 1b. in the existing steam engine, the rate of com- 
bustion varying directly with the atmospheric pressure sustained 
in the furnace, if that pressure be great, say that of five atmo- 
spheres, or 75 1b. per inch, to sustain a given duty, only one- 
fiftieth part of the fuel requisite in the present system will be 
aed in the furnace at any instant. Hence an enormous eco- 
nomy of space. 

The Economy of the Insurance of Vessels fitted with it, and of their 
Cargocs.—A considerable fraction of the cases of loss by foundering 
of screw propelled vessels is due to the breaking of the screw shaft 
or the screw blade. No equivalent liability to accidént exists in 
this system, as the instrument which sustains the pressure and the 
motion is air, and not a solid body such as iron. The other condi- 
tions of safety being common to both systems, the proposed system 
will have a greater safety than the existing system by the whole 
amount of the risk of loss to vessel and cargo involved in the 
liability of the screw shaft or screw blade to be broken. In the 
engraving above the mode of introducing the fuel to the closed 
furnace is not shown, because it is supposed that either liquid fuel 
only, which there can be no difficulty in introducing, will be used, 
or a fuel composed of the flour or powder of coal, cemented by 
some combustible oil or oleaginous substance enclosed in a polished 
skin, and adjusted to fit nicely to the tube, through which it will 
be propelled into the furnace at a uniform and regulated rate 
of motion. Whenever the idea of high-pressure combustion 
for mechanical purposes shall be adopted in general practice 
many preparations of fuel, capable of easy introduction, control, 
and treatment, within a closed furnace, will be suggested 
and adopted by practical engineers. Although, in the above en- 
graving, the chamber in which the water is acted on by the gaseous 
products of the combustion of the fuel is a closed cylinder, with 
axis vertical, nevertheless the form of this chamber is perfectly 
arbitrary, subject to the single condition that the axis of the 
column of discharged water be parallel to the longitudinal axis of 
the ship. In practice probably this chamber will be the outside or 
extreme beam portion of a small trunk of the run of the ship, and 
consequently of varied forms, and many pairs of these will be fitted 
to one ship. 

Reference to our Engraving.—A is the water outside the ship; B, 
the ship’s side near the stern, in the plane of this sketch supposed 
to be vertical ; C, the cylinder from which the water is expec’ by 
the pressure of the gaseous products of the combustion of the 
fuel and of the superheated air, acting directly on the surface of 
the water ; D, the nozzle or short pipe through which the water is 
expelled; E, the pipe by which the gaseous products of the com- 
bustion of the fuel and the superheated air are conveyed from the 
closed furnace to the top of the water cylinder ; F, the steam pipe ; 
G, pipes by which the compressed air is conveyed into the close 
furnace ; H, a receptacle for the salts deposited by the water of’ 
the boiler. 

Fremantle, West Australia, May, 1869. 


THE projected visit of the Emperor of Austria to the Sultan is 
not co to lead to the successful issue of a long cherished pro- 
ject—the connection of Vienna and Constantinople by railway. 

A New Copper Mine.—It is not every day that a new copper 
mine is diseovered in England; we understand, however, that a 
very important cupriferous lode has recently been found about 
three miles south-west of Tavistock, in Devonshire, and that 
mining operations have been already began upon it. It has been 
called the Virtuous Lady Mine. Indications of the lode were 
discovered this summer, and the lode itself was cut about a 
fortnight ago. The ore is stated to be very rich in copper, and to 
contain some silver, and traces of gold. We may remark here 
that the position of the Virtuous Lady Mine appears to us to 
correspond to a spot that was worked at the commencement of 
this century, and yielded very large quantities of rich copper ore. 
It was nevertheless abandoned for want of proper mining appli- 
ances, after being worked to a depth of 17 fathoms only. If such 
is the case, we expect the discovery will prove very valuable.— 
Scientitic Review. 

THE Coat TRAFFIC FROM YORKSHIRE DURING THE YEAR 1868,— 
The information contained in the returns which are issued under 
the head of ‘‘ Mineral Statistics for the United Kingdom,” in 
addition to giving the quantity of coal raised, supply the 
tonnage of coal which has left the Yorkshire stations during the 
year 1868, which, on the whole, compares favourably with the 
returns of the previous year, Although the Manchester, Sheffield, 
and Lincolnshire Railway possesses many advantages in the South 
Yorkshire district the Midland Company carried a larger quantity 
of coal from the district when the quantity they received from 
other lines was taken into account. The quantities sent from the 
following stations are set down as those embraced under 
the head of Yorkshire: -—— Penistone, 482 tons; Silkstone 
63,167 tons; Dodwarth, 19,561 tons; Barnsley, 65,771 
tons; Thurgoland, 16,745 tons; Sheffield, 2298 tons; 
Woodhouse, 253,007 tons. The quantities carried from the South 
Yorkshire district were as follows :—Keadby, 272,600 tons; Hex- 
thorpe, 686,975 tons ; Mexborough, 158,049 tons ; Wath, 145 tons; 
El-ecar, 48,192 tons; Wombwell, 60,483 tons; Wossborough, 
77,069 tons ; Ardsley, 10,202 tons ; Barnsley, 3713 tons; Birdwell, 
90,972 tons ; Westwood, 11,256 tons; Chapeltown, 55,755 tons; 
Grange-lane, 8898 tons ; Broughton-lane, 14,047 tons. There has 
been also forwarded by the Manchester, Sheffield, and Lincoln- 
shire, at Mexborough, 130,416 tons. Whilst that company 
received from the Midland at that place 10,430 tons. The London 
and North-Western carried from Yorkshire during the year 
196,732 tons. The Great Northern carried 521,739 tons from 
South Yorkshire, and 400,783 tons from the West Riding. The 
Midland carried over its own — 1,136,539 tons, whilst during 
the year that company received from Yorkshire by means of other 
lines 130,434 tons. The Aire and Calder Navigation, whose 
runs through Yorkshire, carried to coast 557,899 tons during the year. 
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DESCRIPTION OF THE HYDRAULIC BUFFER, 
AND EXPERIMENTS ON THE FLOW OF 
LIQUIDS THROUGH SMALL ORIFICES AT 
HIGH VELOCITIES.* 

By Colonel H. Cierk, R.A., F.R.S. 


In consequence of a suggestion made to me in October, 1867, | 


by C. W. Siemans, Esq., C.E., F.R.S., to try the effect of water to 
check the recoil of heavy guns, I submitted to the Secretary of 
State for War a compressor or buffer on the above principle. It 
has been tried with guns varying in weight from only 150 Ib. up 
to 25 tons, and in all cases the results have been most satisfactory. 
The amount of recoil can be regulated to a great nicety, and the 
motion is smooth and regular. 

It consists of a wrought iron cylinder closed at one end, the 
other end fitted with a cap and stuffing-box, through which a 
piston rod passes. 
regulated by the amount of recoil required, or the space within 
which it is necessary to bring the moving body to rest. The piston 
fits well into the cylinder, and is perforated with four small holes. 


The ratio between the diameter of these holes and that of the | 


cylinder is determined by the amount of work required to be per- 
formed on the water with which the cylinder is filled, enough air 
space being left to allow of the displacement of water by the 
length of the piston rod due to the recoil. This air space also acts 
as an elastic buffer, and takes off the violence of the first impact 
of the piston on the water. The cylinder is firmly attached to 


the platform on which the carriage recoils, and the end of the | 


piston rod to the carriage itself; so that on the discharge of the 
n the carriage drives the piston through the water with an 


initial velocity V, whilst the water has to pass through the holes | 


with an initial velocity K V, K being the ratio between the area 
of the cylinder and of the holes. This buffer has not only been 
used on shore with guns up to twenty-five tons weight, but also at 





The length of the cylinder and piston rod are | 


rubber rings without exploding them, the force required to explode 
a cap being about one foot-pound. 

In order to ascertain the effect of the collision on the truck, or | 
rather, what would be the shock a passenger would receive under 
such circumstances, a weight of about 6lb. was attached by a } 
of thread (to keep it in its place on the incline) to the end o' 


viece 
the 


truck furthest from the piston rod. On collision taking place the 
| thread was broken, and the weight driven forward for a space of 
12in., when it struck against a spiral steel spring, and compressed 
| it according to the force with which it was struck. By means of a 
| pencil attached to the spring the amount of compression was self- 

registered, and the value of this compression having, as in the case 













sea, with light guns of only 14 cwt. and 8 cwt. in boats, and lately 
with 9in. guns of twelve tons on board H.M.S. Prince Albert, in 
all cases with equal success. : 

In place of waterit has been recommended to use oil, as there is 


less chance of corrosion taking place if the cylinder is kept full for | 


any lengthened period, and no danger of the fluid freezing in 
ordinary frosts. The oil used for this purpose is Field’s Rangoon 
oil, which does not become thick except in very cold weather, 
when Field’s non-freezing oil may be used. A small quantity of 
caustic soda in the water has been found to keep the cylinder 
— clean and free from rust for many months. The satis- 
actory manner in which this buffer has worked in checking 
the recoil of a gun of twenty-five tons weight leads me to antici- 
pate that it could be most ore! applied towards preventing, or 
“a sensibly diminishing, the destructive effects of a railway 
collision, for as by means of this hydraulic buffer a force of impact 
varying from 1200 foot-pounds up to 54,000 foot-pounds has been 
easily overcome in distances, from 16in. to 60in., and on inclina- 
tions varying from + 10 deg. to—4deg. I see no reason why the 
principle should not be extended to overcome a force of, say, 
1,500,000 foot-pounds in 60in. 

In checking the recoil of a gun the velocity to be dealt with 
seldom exceeds 10ft. or 12ft. per second, but in the case of a rail- 
way collision it is very different ; there we have to deal with very 
high velocities. It is, therefore, necessary to ascertain how the 
hydraulic buffer will act under these circumstances. For this 

se I have been carrying on a series of experiments at velocities 
up to 44ft. per second, or thirty miles an hour, and now forward a 
short account of them for the information of the members of the 
British Association. 

Two sets of experiments have been made, one with a cylinder 
4in. in diameter, the other with one 8in. diameter. With the 
former the velocities tried were 10ft, 15ft, 20ft, and 25ft. per second, 
with weights of 2324 1b., 11621b., and 581 Ib., and with ratios between 
the diameter of cylinder, and holes in the piston of 15, 21, and 27. 
With the latter the velocities were 10ft., 15ft., 20ft., 25ft., 30ft., 
35ft., 40ft., and 44ft. per second. The weights were 1162]b., 
2324 Ib., and 4648 Ib. ; the ratios 15, 12, 9, 7,and 6. The velocities 
were obtained by drawing a truck (loaded to the proper weight) up 
an inclined plane of 47 deg. to the proper height, and suddenly 
releasing it, (a small deduction has to be made for friction). The 
truck ran down the slope, and striking the end of the piston rod 
drove it in, till the resistance of the water overcame all the force 
of the impact. The cylinder, with piston rod drawn out, was fixed 
at the bottom of the incline plane, about two trucks lengths from 
the end of the slope, and was securely bedded in a block of wood 
propped up behind to prevent its moving, Above the cylinder 
was fixed a light barrel, 6ft. in length, made to rotate at the rate 
of one revolution per second, on which was fixed a sheet of drawing 
paper ; to the end of the piston rod was fixed a pencil, kept in 
contact with the rotating barrel by means of a light spiral spring, 
so that at each collision the piston rod transferred to the paper a 
curve showing the time occupied in passing over every portion of 
the space through which it was driven. From these curves a series 
of tables have been formed showing the velocity of the piston rod 
for every two inches of the stroke. The diameter of the rotating 

1 was 12in., so that one second of time was +4 by a 

of 37‘7in. Another pencil was attached to the truck in a 
similar way to the one on the piston rod; thus two curves were 
obtained one of the motion of the piston through the water, the 
other of the truck when in contact with the piston rod. A disc of 
Clarkson’s material (a combination of cork and leather) was fixed 
to the end of the piston rod, and another to the front of the truck 
where it came in contact with the piston rod, in order to deaden 
the force of the blow. Two discs of india-rubber were fixed to 
the wood block in which the cylinder was bedded, against which 
the truck struck in those cases where the force was sufficient to 
drive the piston right home. The amount that those India rubber 
discs were compressed was self-registered, and the value of such 
compression in foot-pounds having been previously ascertained, we 
are enabled to estimate the remaining force with which the truck 
struck the cylinder block at low velocities. By varying the amount 
of water in the cylinder we could arrange that the truck could just 
touch two percussion caps fixed ona plate in front of the india- 
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diminishing in proportion to the increasing velocity of the piston, 
thus keeping up an uniform velocity of flow through the holes. 
Some of the curves obtained with this arrangement, together with 
section of the buffer, are shown in the diagram engraved 
below. In order to get the effect of an air buffer, for the sake 
of comparison, a solid piston, fitting well in the cylinder, was also 
tried. 

It would exceed the limits of this paper to give all the tables of 
the velocities and plates of curves; but I think the above will 
give an idea of the nature of the experiments and of the ep 
tion of curves obtained. In Table I. are included the results of all 
the experiments, showing the total length of stroke and time 
occupied in each case, with velocities up to 43}ft. per second ; 
also, by the amount of compression of the steel spring by a 6 Ib. 
weight (reduced in iebauanih, the effect of the collision on the 
truck. In Table II. I have shown a comparison between the actual 
results obtained and those calculated by the following formula, 
based on the assumption that the work done on the water, to pro- 
duce a certain velocity, is equal to that which would have been 
expended in raising the water to the height from which it would 
have fallen to acquire the same velocity :— 


—_ We { A. w R*. V*. t 
Letom © ltgwiet' 5 
L = length of stroke. 
V = velocity at impact. 
W = weight of truck. 
A = area of piston. 
R = ratio of area of piston to orifice. 
w = 62°5 (weight of a cubic foot of water). 
y = coefficient of friction of piston rod, &c. 
e = coefficient of discharge. 


The above formula applies when the action is on water alone and 
the cylinder quite full; a correction, therefore, is necessary on 
account of the air space. 

It appears from experiment (Nos. 179—181) that the air is com- 
pressed into about three-fourths of its original bulk before any 
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of the india-rubber rings, been previously ascertained, the force in 
foot-pounds with which the weight was driven against the spring 
was obtained. The same relative quantities of water and air were 
used in all the experiments :—In a 4in. cylinder, water, 380°6 cubic 
inches; air, 97°8 cubic inches; total capacity of cylinder, 478°4 
cubic inches; diameter of piston rod, 1‘din. In an 8in. cylinder, 
water, 2794 cubic inches; air, 424 cubic inches; total capacity of 
| cylinder, 3218 cubic inches; diameter of piston rod, 2°375in. 
| Ratio of thickness of piston to diameter of holes, 24 to 1. 

Different descriptions of fluids, such as oil, glycerine, and 
methylated spirit, were tried as well as water. Some of 
the curves thus obtained were exhibited in diagrams at the 
meeting. 
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material resistance is offered to the piston. The curves in Plate 3 
will explain this. 

Some trials were also made with the 4in. cylinder quite full of 
water, and a solid piston, the water being driven out of the cylin- 
der through an inch hole in the end. The ratio in this case was 
16 tol. The difference between the length of stroke in this case 
and with the usual air space of 97°8 cubic inches (equal to 7ft. 
Tin. in length of the cylinder) was found to be about 6in., allowing 
for the slight difference in the ratios (15 and 16). In tbe case of 
the Sin. cylinder the air space amounts to 424 cubic inches; this, 
divided by the area, give 8ft. 5in. in length of cylinder, three- 
fourths of which is6ft. 4in.; a correction, therefore, of 6ft. 4in. has to 
be added to the calculated length in experiments with the 8in. cylin- 
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No. 2.—Curve obtained by the use of taper rods as in Fig. 2, 
the piston 


the area of 
up. 


discharge diminishing as 


———— Curves formed by piston. 
Curves formed by truck. 


With a perforated piston the resistance of the water is not | 


therefore considered desirable to try the effect of uniform resist- 
ance, and Mr. Butter (Constructor R.C.D.) suggested a very simple 
mode of doing this. It consisted in fixing along the longth of the 
cylinder four tapering rods, which passed through the holes in the 





Specimens of curves of time reduced to ,;4th the size of the 
originals, showing a comparison of the manner in which the 
moving body was brought to rest, all conditions being constant 
except the resistance after impact with the piston rod. 


2324 Ib. 
20ft. per second. 


No, 1.—Curve due to piston with holes as in Fig. 1, the ratio 
(R) of the area of discharge to that of piston being as 1 to 7. 


No. 3.—Curve obtained by using a solid piston and air alone. 


Point of contact with india-rubber 
buffers at end of stroke. 


is forced 
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der, and of Gin. in the case of the 4in. cylinder. The coefficient of 


uniform, being greatest at the commencement, or rather at that | friction y of the truck and piston was found by experiment to 
point where the air has received its maximum compression. It was | be 0°05 in the 8in. cylinder, and 0°046 in the 4in. cylinder. The 


value of the coefficient of disch e has been assumed as 0°58 
throughout ; but it appears that this value is not constant for all 
velocities and all weights, I am, therefore, going to make some 
further experiments specially to determine this point, and also to 


piston ; these holes were considerably enlarged, and the smallest | ascertain the amount of irregularity caused by the compression of 
ends of the rods being towards the front, there was a large area | the cork discs. With these exceptions the formula appears to give 


for the water to pass through in the first instance, gradually | results quite close enough for practical purposes. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 


PRESERVING AUSTRALIAN MEAT, 


Srr,—I notice in your paper of 21st May last, and under the 
heading of ‘‘ Meat for our Working Population,” an article on the 
preservation of South American and Australian meat, and the 
transport of the same to the Old World markets; and as this is 
_a matter largely affecting our interests, which has latterly occupied 
a prominent place in our efforts, it may nes be altogether un- 
interesting to your readers to know what is d loing among us, and 
what prospects there are of British stomachs being filled with 
animal food from this quarter of the globe. 

For years after the gold-tield rush (of 1852—3) to the colonies the 
demand for beef and mutton was so great as to keep local prices up 
to a highly remuverative rate, but gradually, as year by year 
larger and larger areas of the v vast back lands of the interior were 
taken up for grazing purposes, production and competition in- 
creased, and prices teil so low as latterly to compel resort to the 
wasteful system of the olden times, and within the last three or 
four years many hundred of thousands of stock—-large and small- 
have been boiled down for their tallow—and that not only in the 
outlying districts remote from markets, but generally throughout 
the colonies, and even toa large extent in Melbourne itself, the very 
head-quarters of consumption. In Geelong it was a common 
custom, two years ago, to cut off the legs of mutton, hawking them 
through the town in cart loads at sixpence each, while the rest of 
the carcase was committed to the boiling pot. Simultaneously 
with this depreciation in the value of the meat in the local markets 
there occurred a ruinous fall in the value of wool in the home 
markets, a fall amoun in many cases to 50 per cent, reducing 
the great ‘‘squatting” interest—one of the chief mainstays of the 
colonies—to the very verge of ruin. 

Under these circumstances it is not wonderful that attention has 
been eagerly ‘tenet to every feasible means of forcing an outlet 
for an ant ually increasing and accumulating surplus of ‘stock, and 
our gazettes have been tiooded with the claims and proposals of 
* inventors” of new modes of preserving the meat for shipment, 
the canister mode (old fashioned enough), packing in tallow, in- 
jecting chemicals, drying, pickling, and preserving in chilled air, all 
finding patentees and believers. 

Of these the most approved and sucessful in actual operation up 
to the present time is the vacuum boiling in canister. The parent 
company in Melbourne bas a large capit tal engaged in the enter- 
prise, and finds so ready a m: urket in E ngland (where, according to 
last advices, contracts are being entered _— by the score of tons at 
a time), and is so flooded with orders, that there is at the present 
moment quite a mania getting up for the formation in every othe 
seaport town of meat-preser ving companies to operate on the same 
principle. 

The cold air process, however, is what is looked to as the only 
one that can be conducted in so wholesale a way as to efiectus ally 
relieve our markets or affect yours. In no other way can the meat 
trade between the colonies and the mother country be carried on 
to a sufficient extent. If we can manage to circulate through the 
hold of a ship a constant volume of air, artificially reduced to a 
temperature below, and just below freezing point, it isabundantly 
proved by experiments carried on here that carcases hung up so as 
to admit of a free circuiation of the chilled air all round them 
will be landed in England as fresh and more tender 
shipped in Australia three or four months before. 

1 see that you object to the freezing process that the quality of 
the meat is deteriorated, and decay rapidly sets in after the frozen 
meat is thawed. This may be so; in Russia, where the meat is 
actually frozen solid but where it is simply preserved fresh by 
being kept in an atmosphe re chilled down to 5V deg. or so, nv such 
deleterious results follow. Mr. Mat, of Sydney, preserved fresh 
joints for many months—I think for twelve months—in a close iron 
cylinder, the air of which was kept cold by the circulation and ex- 
pansion of ammoniacal gas round it externa ly, and these were all 
found to be sound, fresh, and sweet, on the tables of the Government 
House and the various clubs of Sydney and Melbuurne, although 
the meat used in the latter town must necessarily have been from 
three to four days removed from the freezing chamber. 

Mat’s ammoniacal process was not found suitable for shipboard, 
his fault, I fancy, being that he operated on still air in a close 
vessel, instead of endeavouring to procure a current of cold air 
which might be injected into any ship’s hold or other convenient 
chamber where meat is placed. The idea of so preserving meat 
was first mooted by myself. So far back as the latter part of 1862, 
adopting the compressed air process, I had fitted up in an out- 
house of my then residence in Melbourne an apparatus consisting 
of pumps for compressing the air, water tank containing worm 
pipe coil, and condenser fur cooling the air while compressed, and 
1icezing chamber into which it was allowed to escape and expand, 
with pressure gauges, thermometer, Xc., attached to different parts, 
to enable me to note the pressure obtained, the increase and de- 
crease of temperature resulting, &c. With this apparatus I 
abundantly satistied myself, by actual and oft-repeated operations, 
that a low temperature could be attained and maintained, and of 
course that meat, &c., placed in the freezing room could be preserved. 
But at that time the matter hadinno way occupied public attention; 
its importance was not recognised ; carcases had not fallen so low 
in price as to suggest the idea of England becoming a profitable out- 
let for preserved cargves, and I allowed the thing to fall into 
abeyance. Subsequently, however, and with the view of following 
the matter up (in December, 1867), 1 sent the specifications of 
my process to Melbourne, Sydney, avd Brisbane, and took out 
yatent protection in the three cvionies of Victoria, New South 
Vales, and Queensland. 

The process, as described in those specifications precisely 
similar to my Melbourne apparatus of 1862, with these additions:— 
In the latter I claimed the option of drying the air by chemical 
means before or while compressing ; also the option of using the 
ether, ammoniacal, or other artificial process to cool the compressed 
air, instead of using water at ordinary temperature round the con- 
denser tubes, I have wot yet had an opportunity of practically 
testing the combined process, but there can be no doubt of the vast 
advantage of using (1 prefer) the ammonaical process to assist in 
abstracting the heat from the compressed air. It would by that 
means be reduced so many degrees as necessarily to expand at an 
intensely low temperature, at which a much smaller volume would 
produce the desired effect on the atmosphere of the ship’s hold. 

About the same time, viz., the latter part of 1867, a Mr. Postle of 
Melbourne, whose attention had been turned in the same direction, 
lodged there a specification of certain machinery for a compressed 
air process, and a few months after Mr. Mat, of Sydney, despairing 
apparently of his ammoniacal experiments, also took out patents 
for certain apparatus to effect the same end. But neither of these 
gentlemen avail themselves of artificial means to reduce the tem- 
perature of their compressed air; they rely upon ordinary water 
surroundings only, a neither have as yet attained a satisfactory 
degree of success in their experiments. 

Better results seem to have been procured at home with the cold 
air current obtained in London by Mr. Jeffreys with the ether, and 
in Paris by M. Tellier with the ammoniacal process, although those 
gentlemen do not seem to have used compressed air at all, further 
than that air must necesarily be to some extent compressed by the 
mere operation of fanning it through the condenser tubes. My 
process, as compared with Mat or Postle’s, is the compressed air as 
in their case, with the ether or ammoniaca condenser nearly as 
used by Jeffrey and Tellier ; and my process, as compared with 
pad or Tellier’s, is an ether or ammoniacal condenser somewhat 

to theirs, acting on compressed instead of ordinary air, As 

it is first in date of the whole, so it is most comprehensive in prin- 
a ym anticipating and combining the operations of all the others. 
does not seem unreasonable, therefore, to expect from a com- 
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plete apparatus, correctly constructed to carry out the iheahiies 
above indicated, better results than any we have yet seen. 

The process of the Refrigerating Steam Shipping C ompany, of 
New York, of which we have just heard by last mail, is precisely 
analogous. They have fitted up a large—nearly 1000 tons—steamer 
to carry cattle carcases from Texas to New York, by circulating 
cold air through the hold around the carcases, said air being cooled 
by blowing ordinary air through a carbonic acid gas condenser. 
We anxiously await news of her first successful voyage. And wh« en, 
within the next mail or two, we hear of the ‘‘ William Taber's 
Texas meat bein; placed in the New York market, instant steps 
will be taken in these colonies to make a practical st 
trade. I do not suppose, however, that the New York « 
precise process (however sucessful) will be gener rally 
The evaporation of carbonic acid gas produces intense cold, but the 
enormous pressure required to constantly reliquify it must tell 
against it in practice compared with, for instance, ammonia. 

As to prices and quantities of stock that may be expected from 
Australia in such years of severe draught as have just passed 
1867—8, the export from the southern and more densely people a 
colonies may be more limited. But these checks are of rar 
occurrence. And in ordinary seasons is is estimated that the three 
principal colonies— Queensland, New South Wales, and Victoria 
might each ship 500 tons of meat every week without affecting 
colonial market es. i.e., at an average of from 1d. to 14d. per 
pound f.o.b. The expense of preserving the meat on the v 
home cannot yet be so cxstutely estimated, but careful calcula 
tions seem to show that 14d. perlb, more, (£15 odd per ton) 
should more than cover this item, freight, and insurance, so that 
English importers may not unreasonably look forward to landing 
fat carcases of Australian beef at or under 3d, per Ib 

Hobart Town, 12th August, 1869. Dvuep. 














LITTLE. 


NEW FISH JOINT. 
Srr,— Herewith enclosed I beg to submit to you a plan of mine 
for securing the ends of railway bars in lieu of the present fish 
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plates, and if you think it worthy a space in your valuable journal 
will you kindly find room for it in an early impression ? 
1, Martin’s-lane, Cannon-street, E.C., 


September 20th, 1869, GrorGE P, L, MEAKING. 


CABLE TOWING. 

Srr,—I am sorry I cannot alter my opinion as to the correctness 
of either of the proofs given by ** M. E.,” notw —e the mis- 
fortune which hi 1s befallen me. The mistake I detected myself 
before the issue which contained my letter appeared, but not in 
time to correct the offending equation. I refrained from doing so 
in your next for two reasons, first, because the issue which con- 
tained my letter contained also an article of your own on the same 
subject, to which a continuatio m was promised, which might have 
fully enlightened both **M. E.” and myself as to the merits of our 
arguments. Secondly, because I tho ght that “‘M. E.” might not 
discover it, and, if he did, the concluding paragraph of my letter 
would have shown him that the mistake arose, not from ignorance, 
but inadvertence. 

I have had, however, the misfortune to make a still greater mis- 
take in thinking that my letter would have made ‘*M. compre- 
hend the difference between the dyn«mical and statical conditions 
of the problem. The solution of the statical problem given by 
bien es doubtless afforded an improving exercise for himself ; 
but, as I had previously pointed out the same truth, it was scarcely 
worth his while to give your scientific readers the result of his 
labours. 

The equation given by me incorrectly ought to have 
written 








been 


1Q+spL=I1P=iM+4+I/ph, 

where s is avertical distance to be ascertained. If ‘‘M. E.” will 
devote his evident skill in analysis to the finding of the value of 
this distance, and will afterwards compare the value of sp L with 
ip h, he will ascertain whether Q- M when the boat is in motion. 

Although the problem may be an interesting one in an ex- 
aminer’s eye, practically it is valueless. ‘I'o ascertain the engine 
power uselessly expended in overcoming the resistance of the cur- 
rent to the motion of the tow rope may be, however, a matter of 
some importance. The discussion of this would doubtless bring 
in antagonistic views about positive and negative slip matters 
quite beyond the depth of ConTractor’s ENGINEER. 

Oct. 10th, 1869. 


COLLISION AT SEA.—STEERING BY SIGNALS, 


Srr,—The fact that inventors, unknown to each other, have 
sometimes the same ideas in common at the same time was ex- 
emplified in your valuable paper of last issue, only with this differ 
ence, that the signal lamp used on the occasion referred to was no 
originally intended for the purpose of ships’ signalling, while I 
have been giving my attention for some time to perfect an invention 
for the very purpose (amongst others) of the experiment recorde di, 
and having that for its more immediate object. Unfortunate ly, 
am not at present allowed to take action in business non od 
through ill health, or it is just possible that another report, with 
other names, describing a similar experiment, might have appeared 
in your columns before. 








I will not abuse your kindness by attempting to describe the 
merits of my invention—that I hope to do in your ertisement 
Perhaps you will allow me to say that the nove lty of my 
invention consists in its peculiar adaption for ships’ signalling, as 
mentioned in my specification (not yet in print) of Marck 11th, 1569. 


sheets. 


I write this simply to state a fact, and not for the purpose of 
depreciating in any way the credit justly due to t ! uen 
who first tried the experiment, W. H. CLapp, 

9, Union-street, Old Broad-street, 

London, Oct. 12th, 1869. 
LONDON AND SOUTH WALES DIRECT RAILWAY. 

Srr,—May I ask you to be good enough to state that ving 
of distance between South Wales, Southampton, Pl mouth, &c., 
will be equally gre-t by Mr Fulton’s line as by Mr. Richardson's. 
The contrary of this was erroneously mentioned in the last lett 





from your correspondent in Wales. H, Court, juz 
Teddington, October 14th, 1869, 





THE ENGINES OF THE ERA. 











Srr,—-Will you allow me a little of your valuable sy to make 
a few re marks about Mr. Nicholson's continuous ex; m engine 
which appeared in your last. I have no fault to lw 
principle of the engine, which I think is good, but f the 
moving parts seem strangely proportioned.’ The first thing 
that strikes any one on looking at the engraving is tl ravrdi- 
| nary size and strength of the connecting rods, the bi i 8 
the forked end being nearly equal to the dian eter of cylil it is 
pos general practice here in the North, in this parti 
ngines (fur obvious reasons), tomake the small end of th ig 
rod a little less in diameter than the piston rod; for inst with 
a Stin, piston rod the small end of conn 1 \ 
diameter, by, say, 5jin. diameter next to th i \ the 








engraving, however, will show what a ponderous 1 
plied to : a l3in, cylinder. Ther are Ohe or two othe! 
such as the length of the shaft journals and the breadth of the 
back of the reversing link, which would hardly be considered the 
thing here. 














Leith, Oct., 1569, L 
MONS. C. SCHINZ ON MESSRS. PONSARD AND 
BOYENNEL’S IMPROVEMENTS IN THE MANU 

FACTURE OF LRON, 
To aim at vbtaining wrought iron directly from the or ppears 
to be, at orst sight, the most legitimate course whi ! 


tions on the subject of iron production could ta 











matter of expericnee, it is plain that unless we li to \ 
exceptionally rich ores the proceeding is far from | B 
economical one. This becomes mor apparent when we tak tu 
consideration the measures which from time to tine i to 
the present day, have been adopted or proposed i rying out 
this are me. Neither Clay, in 1537, nor bis successors, K mn, 
Chenot, Yates, Gurlt, Rager, Siemens, and recently Pons dl 
F. F. Boyennal, have succeeded in solving the pro i inf 
torily. With or without the use of the blast iurn , the ide or 
pe. oxide of iron has first to be reduced in the ores. W > Ol 
a former occasion given a lengthy description of MM. inz 8 
labours on the subject of blast furnaces, and mi re ! 
readers to those columns for the better understanding of M 
position regarding the subject before us. M. Ponsard | i is 
lately (‘*Comptes Rendus,” p. 177) laid his views b t 
Academy at Paris. He starts from the fact that the fuel in 
the blast furnace is excessive, and far beyond what i ired 
“theoretically ” for the reduction of the ores, the « ising of 
the iron, and the smelting of the pile. He proposes a separation 
of the chemically acting carbon from that which is « uned Lor 
heating purposes, and goes on to assert that but 1000 kilogranu 
of coal, instead of 50UU, as ordinarily used per ton, are needed 
according to his plan. M. Schinz says that somrgy iand iw al’s 
patent ls not much more than the ordina te-t ] > It 
laboratory on a larger sci ile ; the only ditfere! n¢ elny that, whei 
as it 4 the ordinary trials a cenpinn of carbon and scuriw is ad . 
he, Ponsard, d merely the exact quantity requisite for car 
ated and sme Iting. This process, however, 1s the same as t 
going on in the hearth of the blast furnace when the ores arrive 
there unreduced. The peroxide of iron (or sometimes the oxide) 
is reduced by the contact with solid carbon, This iction, hev 
ever, is not contined to the oxides of iron alone ; Othel I ices 
contained in the scoriv are eitected in the same manner i yield 
ing sulphur, phosphorus, silicilum, &c., which are by no means 
desirable companions tor the produced article. In the bi tur 
nace, hot air and an insuflicient supply of seorie generally pro- 
duce this bad effect partly; while Ponsard’s apparatus is so 
arranged as to have it throughout. The resulting inicrivr material 
will have to be refined, and, in that case, the inveuturs can hardly 
claim to have saved anything by their so-called direct production. 
THE FUTURE OF THE LONDON, CHATHAM, AND Dov RAILWAY, 
The Railway News draws a glowing picture of the of the 
Chatham and Dover line as follows:—It is understood t ‘ 
price to be pa id for the purchase of the companys! 
if anything, short of £100,000 ; a most welc me ¢ 
this juncture in the company’s affairs, not only b ei uch 
larger than the shareholuers could haveanticipated, but \« it 
will come just at the time when a portion vi it can | tuily 
applied to the purposes of the railway. Not more than « f 
of this money need be expended for the coustruction vt n 
line station of the Chatham and Dover Kailway re bi 
Viaduct. For a portion of the rest we could su t y 
useful and most desired improvement — that 
nection of the Chatham and Dover at the Victoria i i 
the Victoria stations of the District line. At pi i lin 
runs most tantalisingly near to the Chatham and | 
at present there is no physical il connection. Lil ¢ 
quired is to make a few yards of tunnel under the s 


yard to connect with the underground line—not a brick of any 
property would require to be purchased. Assuming this connee- 
tion made, and the Chatham and Dover united with the | 
and that line extended, as proposed, to the Mansion Hou 
Chatham and Dover would then be advanced into the very heart 
of the City, and the stations on its main avd metropolitan line be 











made accessible to the thousands of City people who at sent 
have to find their way through the crowded thorouglifares to the 
Ludgate station of the line. Such a tratiic woulu of course be 
exceedingly valuable to the District lime, and the tolls received 


would form a very substantial addition to the revenue of the com- 
and there 1s really 


pany. Suppose these arrangements carried out 
no practical difficulty in the way: there is no land or property to 
be purchased, and there is no capital required to be 1aised— the 


land has already been bought, and the cash will be forthcoming 
very shortly. The London, Chatham, and Dover will then occupy 
a position in the metropolis superior to that of any other railway, 
By means of the curved link to be constructed from Snow-huill 
to Smithfield by the Metropolitan Railway, the London, 
Chatham, and Dover will have collecting stations at Muvoor- 
yate-street, Aldersgate-street, and Smuthheld, 





those they now possess. They will have the statwn on th 
Holborn Viaduct, on the main leading thoroughfare of the 
metropolis, in addition to the one at Ludgate upon the second 
great leading line of east and west traffic. isy the junction with 
the district line at Victoria, the company will have cured 
a station at the Mansion House as weili as at Earl-stree > 


the Temple, Westminster Bridge, and the Houses of Par 
and St. James’ Park. Who shallsay that with such extraordina: y 
terminal advantages as these, the London, Chatham and Dover 


illic nt, 





does not possess in itself the elements of great prosperity? 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers, 

LEIPSIC.—A.rPHons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Aucover, Editor and Proprietor of 
** Gaceta Industrial,” Preciados 49 y 51. 


. PUBLISHER'S NOTICE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined. Of the influential character, or QUALITY, of its circula- 
= advertisers themselves possess conclusive and satisfactory 
evidence. 








*,* With this week's number of THE ENGINEER we issue as a 
Supplement No. XXV. of our Portfolio of Working Drawings, 
representing the London and South-Western Railway Company's 
ft. wheel Coupled Passenger Engine. Each number, as issued by 
the Publisher, will contain the Supplement, and Subscribers are 
requested to notify the fact at our office should they not receive it. 














TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«”» All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. _ No notice whatever will be taken of anonymous 
communications, 

W. H. W.—Holtzapffel and Co., 64, Charing Cross, London. 

W. 8. (Brierley Hiil).—His address is 3, Moray-place, Edinburgh. 

J. C. B.—It is invisible ; it only becomes visible when partly condensed. 

A. L. D.— We are not aware that it has ever been made in England. You had 
better write to America. . 

D. M. R, (Shanghai).—Tue ENGINEER of December 11th and 18th, 1868, and 
January 22nd, 1869, are out of print. 

. B. B.—September lst, 1869, p. 190. We cannot tell you how to procure a 
sample. Write to the Editor of the Scientific Review. 

. T. T.—Your suggestion is not new. There is alsoa great defect in the 
arrangement, nemely, that it is very liable to be tampered with. 

J. W. (Whaley Bridge).—Thanks for your letter. Your arguments are very 
ingenious, and certainly to the point. We shall be glad to hear from you 
as you suggest. 

G. W. (Plaistow).— We do not know anything of the company you name. The 
Great Eastern Railway Company are the owners of steamers from Harwich 
to Holland and Belgium. 

Maonum Bonum.—We shall be better able to give you an answer when we 
have seen the drawing you promise. The publishers of the book you name 
are Messrs. Charles Grigin and Co., London, 

InquireR.—‘‘ Burgh on the Slide Valve ;” there is also an excellent paper in 
Clark’s “ Railway Machinery.” Spon has published a work on the subject 
by Dr. Gustav Zeuner, which is good. 

ANTI-FRicTIon.—/f a man takes out a patent for what has been generally 
used before, his patent is worthless, and therefore he is not in a position to 
restrain others from manufacturing the article. 

G. H. (Marseilles).— Thanks for your letter. We fear that your suggestion 
is not new, and that it would scarcely work in practice. The unprotected 
gutta-percha would constantly be injured, and would so give much 
trouble. 

A. M. C.—You will find many references to Vallance’s patent in the * Abridg- 
ments of Specifications” relating to “ Railways,” p. 10. You will also find 
some information in the “ Proceedings of the Institution of Civil Bugi- 
neers,” vol, iii., p. 246. We believe a capy of the pamphlet ia 
the library of the institution above-named. You will sind plenty of infor- 
mation at the Patent-office library. Weknow nothing of the meeting at 
Brighton in 1826. The railway from London to Croydon was on a different 
plan to that put forward by Vallance. 


preserved in 


PRIDEAUX’S FURNACE DOORS. 
(To the Editor of The Engineer.) 
Srr,—Will any correspondent be kind enough to let me know the 
maker’s address of Prideaux’s self-acting air regulator for furnace 
doors ? R. R. 


RAILWAY IRON RAILS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give me the quantities of iron railway 
rails rolled per annum in the following countries.—Prussia, Austria, 
United States ? W. M. 


MEETING NEXT WEEK. 

Society or Enaingers.—The next ordinary meeting of the Society 
will be held on Monday evening, October 18th, 1869, in the Lower Hall, 
Exeter Hall, Strand. A paper will be read on “ English and Continental 
Intercommunication,” by Mr. Perry F. Nursey. The chair to be taken at 
half-past seven o'clock precisely. 


Tur Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double nusnbers) ..  . £1 lls. 6d. 

[f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche; all other letters 
to be addressed to the Editor of Tak ENGINEER, 163, Strand. 
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THE HOLBORN VIADUCT. 

HENcEFoRTH, in the metropolis, a new street will mean 
three lines of buildings—one subterranean and two sub- 
aérial. The king’s highway will be supplemented by the 
engineer's subway, and, perhaps, some Old Bailey lawyer 
will be eventually found raising the question whether steal- 
ing from the person in a subway can ge! be highway 
soubeey. The Holborn Viaduct is rich in subways. It is 
a compound brick tube; a species of elongated honey- 
comb ; or an edifice 1400ft.'long, by 80ft. wide, and of 
varied height, pierced transversely by two streets and a 
railway. Its vaults and passages are at once above ground 
and beneath the ground. They are as much above the 
level of the valley as the apartments of the houses in Far- 
ringdon-street ; and at the same time they are beneath the 
feet of the people who jwalk or ride along the viaduct. 
If in the course of future ages the modern Babylon 
is to become like its ancient prototype, and relapse 
into ruins, it may certainly be predicated that the 
most intelligent New Zealander will fail to make any- 
thing out of the disjecta membra of the Holborn 
Viaduct. It is itself a type of the compressed energies of 
London life, representing its civilisation, its artificiality, 
and its exigencies. It is an aqueduct, a viaduct, a gas 
tube, a line of telegraph, a sewer, and a pneumatic railway. 





At present it exhibits all the hideousness of raw brick- 
work, interspersed with ornamental ironwork, columns, 
statues, and various decorations, some of its buildings being 
so peculiar in their character as almost to mark an era in 
architecture. For altitude, some of the structures seem 
destined to soar above the level of the London fog, emulous 
of that “eternal sunshine” which, according to the poet, 
settles on the mountain-top above the clouds. But let the 
building soar as high as it may, that bird of paradise, 
“the City griffin,” goes to the top of it, and grins defiance 
to the world at large as it grasps the banner of the 
Corporation. On the Farringdon-street bridge there is 
a grouping of worthies such as wil! astonish all London. 
There is no question but what this bridge, above and below, 
will be an exhibition for some time to come. Art, Science, 
Commerce, and Agriculture here look each other in the 
face, standing ft. high, and cast in bronze by Messrs. 
Elkington. Gazing heroically from the first floor front of 
the four mansions which flank the bridge, we have the 
statues of two celebrated mayors and two equally cele- 
brated citizens who were not mayors. When we first 
caught sight of one of these figures, standing in a niche on 
the house-front, we thought we had found a tavern—the 
Sir William Walworth. Gin palaces are often the most 
architectural buildings that a London street possesses, and 
there is no saying how far they may help to mould the 
esthetic principles of the working classes. Hence, we may 
be pardoned our mistake. The four buildings specially 
referred to are intended for chambers or offices, and the 
statues upon them are placed there in honour of worthy 
and departed citizens, as well as to indicate the fact that 
the viaduct is the work of the Corporation. In addition to 
the Knight of Walworth, who was mayor nearly five cen- 
turies ago, we have Fitz Alwyn, who was mayor before 
anybody. The two citizens, who were never mayors at all, 
but who were decent fellows nevertheless, are Sir Thomas 
Gresham and Sir Hugh Middleton. The last-named 
celebrity we may suppose to be particularly gratified at the 
circumstance that the water of the New River flows beneath 
his feet in two 14in. mains, and when he needs an extra 
wash he will easily get it from the hydrants which line the 
road. Water being so well represented, it seems a pity 
that gas should be without a pedestal, particularly as there 
are four 10in. gas mains in the two subways, two belonging 
to the City of London Company and two to the Great 
Central. Of course it would not do to put up the statue of 
Mr. Benjamin Higgs. Neither would Mr. Flintoff be 
quite equal to the occasion—if he will allow us to name him 
in such company. But there was once a man named 
Frederick Albert Winsor, now entombed in Pere la Chaise, 
for whose memory the Chartered Gas Company retain 
undying respect, and who was the pioneer of all our gas- 
works—the foremost lamplighter of the world. Certainly 
when we do put up statues, we might as well remember 
the unplumed and unstarred heroes whose bloodless 
achievements are ministering to the comforts of the present 
generation, day by day, and night by night. We have no 
quarrel with the statues on Mr. Haywood’s bridge, or on 
Mr. Haywood’s houses. Neither will we be over nice with 
the architecture. We accept the situation, with its mayors, 
citizens, caryatides, and griffins. It is very fair architec- 
ture indeed, particularly for an engineer. It is dry work, 
laying out roads, making subways, and building streets, 
and the man who does such drudgery ought to be allowed 
a little amusement. Would Dr. Johnson ever have 
written his dictionary had he not been allowed a little play 
here and there with his definitions ? 

Let art critics—disagreeable people as a rule—differ or 
agree as they may, the Holborn Viaduct is both a specimen 
of engineering skill and good workmanship. It is a 
veritable puzzle in brick and mortar, constructed" under 
many disadvantages, but finished without flaw or bungle. 
The English: are a practical people, and we trust the Hol- 
born Viaduct will prove a practical success. It will be a real 
blessing to omnibus horses, and it will do nearly as much 
to relieve the sufferings of the brute creation as the Society 
for the Prevention of Cruelty to Animals. Like other 
things, it ought to have been done half a century ago. 
Being done, London will be proud of it. But, after all, it 
is a hidden glory. What will the world see of it when the 
houses are built up, except a street above, and a bridge or 
two below? It ought to be diaphanous, that the public 
might see all the vaults and subways, and ——— at 
a glance. Its wonders extend even below the level of the 
ground, Its sewers are lower than the old Holborn sewer 
—now diverted under Charterhouse-street. Sewers, 
gas-mains, and water-mains, are all in duplicate, 
there being subways for their reception under the 
foot-pavement (and ly under the carriage-way) on 
each side of the viaduct. ‘The telegraph wires are in a pipe 
in the southern subway only. Between these subways, in 
the cross section of the viaduct, are the large central vaults, 
rising from the ground up to within a short distance of the 
carriage way. ‘These vaults will be famous places for wines, 
spirits, and petroleum ; and the Corporation will, perhaps, 
find it necessary to be on their guard against internal fires. 
Should the vaults prove volcanic, there may then come a 
struggle of forces between Sir Hugh Middleton’s water- 
main and the mains of the City of London and Great Cen- 
tral gas a. Great care has been taken that the 
lamp-posts shall not be blown up. There is a diaphragm 
above the base of the lamp-post to intercept any vagrant 
gas that may come up from below, and just beneath the 
diaphragm are apertures to let the gas go adrift into the 
open air. We should be sorry for the lamp-posts to come 
to grief, seeing that they have the virtue of standing bolt 
upright, and have as much prettiness as bronze paint and 
gilding can give them. 

The pneumatic tube—the underground railway of the 
Post-office—gropes its way beneath the floor of the large 
central vaults. This tube was the plague and terror of the 
viaduct builders. The great Holborn sewer was sent down 
Charterhouse-street; but the pneumatic tube would 
whither the viaduct went. The tube was always in the 
way, and always doing some mischief. It made a big hole 
in the circus at the foot of Hatton-garden, and loosened 
the ground. It filled the vaults with rubbish, so that there 








was no getting into them to make a clear-out and put 
things to rivhts. It had a cutting 30ft. deep near St. 
Sepulchre’s Church, and when the cutting was filled up it 
seemed as if the site would never get firm again. The 
viaduct people attempted to consolidate affairs by drenching 
the ground with water, until the Post-office authorities 
soutien that their tube was becoming hydraulic 
instead of pneumatic. Then there were cantankerous 
—_ who would not give up their pe og — at 
east not without being well paid for it, and who worried 
the Improvements Committee almost to despair, finishing 
off at last by going before a jury, whither they ought to 
have gone at first. The land was got hold of bit by bit 
Directly a house was settled with, down it came, and up 
went a section of the viaduct. At last every A/atus was 
filled up, and the disjointed links of the viaduct came 
together. In the meantime unhappy shopkeepers, whose 
houses were not wanted, became extremely irate at the 
slow progress of the works. In London we have no Haus- 
mann, and in England no Napoleon, or such difficulties as 
these would more speedily be got out of the way. Still, we 
get to the end somehow, and everybody is supposed to be 
compensated or satistied, while the glorious principles of 
liberty and independence are duly conserved. But as arule, 
in the case of a great public improvement, he is the lucky 
man whose house comes down, and he is the unlucky one 
whose house remains. 

The Holborn Viaduct is not an isolated improvement. 
Its existence necessitates something else. By lifting the 
Holborn incline and Skinner-street into the air, it has left 
Farringdon-street at a low level. Traflic in the valley, 
seeking to go east or west, sees the Holborn Viaduct far 
aloft. Foot passengers may brave the City griffins and 
ascend the stone staircases at Farringdon-bridge; but wheels 
cannot go upstairs. Hence the necessity of “ approach 
streets.” Three of these are in hand. One, starting from 
the western end of the viaduct, goes obliquely down to the 
Farringdon-road. This is, in fact, the western part of 
Charterhouse-street, while the eastern part leads up from 
Farringdon-road to the new Meat Market. This street is 
already open through its entire length. Another street runs 
off from the same end of the viaduct, going at the back 
of St. Andrew’s church into Shoe-lane, which is to be 
widened as far as Stonecutter-street, whence the new street 
will go diagonally across Harp-alley to the southern end of 
Farringdon-street. This new street is rapidly being formed 
at the back of St. Andrew’s Church, but with that exception 
we see little signs of it. From the eastern extremity of the 
viaduct, near St. Sepulchre’s Church, another approach 
street runs down obliquely to the Farringdon-road, crossing 
the London, Chatham, and Dover Railway. This railway is 
also crossed by the viaduct, the subways being carried over it 
in large iron tubes. <A length of 200ft in the eastern 
approach street may be considered finished, but a run of 
500ft. still remains to be perfected. “ The last house ” has 
just been got hold of, and that only by a special arrange- 
ment. Another improvement consists in widening Shoe- 
lane at the upper end, and carrying it northward under the 
viaduct to a junction with the western limb of Charter- 
house-street. The viaduct crosses Shoe-lane by a flat 
girder bridge of ornamental style, with open parapet. 
Here the subways dip and go under the street. 
At Farringdon-street bridge there are no subways, the 
pipes being simply connected under the road over the 
crest of the Fleet sewer. Charterhouse-street has a subway 
12ft. wide and 7ft. Gin. high, with two Sin. mains of the 
City Gas Company, two 4in. mains of the Great Central, 
and two 5in. water mains of the New River Company. 
Each of the approach streets will have a subway. Service 
galleries pierce the sides of the subways both in the 
viaduct and the approach streets, whereby the houses 
can have water and gas laid on without tearing 
up the street paving. In all cases the ventilation of the 
subways is carefully provided for, partly by pipes to be 
carried up the party walls of the houses to the summit of 
the roofs. Such are some of the details of the viaduct and 
the works connected with it; and there can be no doubt 
that altogether it is a very ingenious and somewhat 
wonderful undertaking, well adapted to facilitate the great 
and growing traffic of the ever-increasing metropolis. 





FOREIGN EDITIONS OF ENGLISH PNEUMATIC LINES, 


In the developments of telegraphy contemplated by the 
Post-office authorities we believe that it is their intention 
to extend very considerably the system of the transmission of 
written despatches by means of pneumatic tubes, The in- 
vention of this system is due to Mr. Latimer Clark, who 
obtained a patent for it in 1854, and in 1855 erected the 
first lines between the offices of the Electric and Interna- 
tional Telegraph Company, about to be taken over by the 
Government. Since 1855, the system has been continually 
at work, and has yielded results which exceeded the most 
sanguine hopes of even its inventor, enabling the company 
to transmit in a few minutes from the collecting stations to 
the central station, during the busy time of exchanges and 
markets, a number of messages which would require hours 
to be telegraphed through the wires in the ordinary way. 

It was, therefore, with much gratification, in 1565, we 
learned that Mr. Clark’s valuable invention had been, with 
some interesting modifications, introduced into use by the 
Royal Prussian Telegraph Direction, to work between the 
Central Station and the Exchange in Berlin, about three- 

uarters of a mile apart. Still later—we believe in 1866—a 
further modification of the same invention was introduced 
on a system of six or seven miles length in the French 
capital. As these lines contain some distinctive features, we 
may be doing, at the moment, good service by pointing out 
the general value of the various modifications introduced 
into them. 

One of the modifications introduced in the Berlin line, 
which appears to have been well thought out and 
planned after a careful study of the English tubes 
then at work, consisted in the employment of metallic 

arriers supported on wheels, instead of our cart- 
ridges made of felt or leather. We consider that this 
improvement was important and valuable, as it enabled 
iron tubes to be employed instead of lead, and so saved a 











THE ENGINEER. 





Ocr. 15, 1869. 











st outlay. A second modification introduced 
at the same time in the Berlin line was the laying of two 
tubes forming a complete circuit, the air having to pass 
continually away through one tube and back through the 
other. This modification is exceedingly ingenious, as it 
allows carriers to be sent and received at the same 
time to and from several stations; and as the air is kept 
always moving, whether the system is working or not, it is 
always ready tor action, the transmission from any station 
being, to some extent, independent of the others. But, 
practically, double tubes offer no advantage whatever over 
single ones; because the time which the carriers take in 
transit between two stations is so small that the utmost 
delay occasioned with a single tube, by having to wait 
until the line is clear, can never amount to sufficient to 
cause any inconvenience, especially as the rush of messages 
between two busy centres is ordinarily in one direction only ; 
very seldom, we believe, in both at the same time. 

But we sadly fear that the fact of the modification not 
being an essential one, is not its worst feature. On the one 
hand, it is costly, as it requires double the length of tubing ; 
and, on the other, the continued pumping of air throngh 
the circuit when no carriers are wanted to be transmitted 
is exceedingly wasteful. The continued pumping through 
two tubes costs, as far as the air is concerned, exactly 
double the amount of mechanical energy which the con- 
tinued pumping through a single tube would cost, what- 
ever number of carriers may be sent throughin a given time, 
and very much more than double that required to work the 
same number of carriers through a single tube when used 
intermittently, as those in our metropolis are. [f any 
reader should be sceptical upon this point, and be inclined 
to make an experiment calculated to set the question at 
rest to his entire satisfaction, we recommend him to take 
hold of the handle of the nearest pump and work it wnin- 
terruptedly for an hour, catching a bucket-full of water at 
intervals of, say, five minutes. Afterwards, supposing him 
to be sufficiently fresh for the task, let him, during a 
further hour, at five-minute intervals, pump a_ bucket 
full; but this time pumping only when he wants 
water. When he has done this, our sceptical reader will 
be in a position to say whether, in the first experiment, 
he worked economically, and whether the economical 
process was entirely to his liking. 

Between a steam engine pumping air for a pneumatic 
tube and a man pumping water there is, however, the 
difference that in the intervals the engine does not cease 
moving, and the man, if of our way of thinking, does, That 
is to say, when no rush of compressed or rarified air is 
wanted the engine must still move on in order to supply the 
loss due to leakage of the reservoirs, and, in doing so, has 
to expend a good deal of work in overcoming the friction 
of its own parts. But then the work performed by this 
motion end the work performed in pumping a regular 
supply of air through a long circuit of tubing are vastly 
different in amount. 

In a word, we regard this modification of Mr. Clark’s 
invention as one of very questionable utility ; it being 
twice as expensive in pipes, much more wasteful in the 
system of working, and attended practically, as far as we 
can see, with no compensating advantages whatever. 

The second foreign moditication to which it is necessary 
to turn our attention is that adopted in the Paris system. 
It consists in the employment of water power for compress- 
ing the air instead of steam power. The Ourcq water 
supply is used for this purpose, the water being admitted 
into large iron boiler-shaped vessels, in each of which it 
compresses air enough to transmit a train of leather car- 
riers from one station to another, a distance of between 
half and three-quarters of a mile, ‘The system is, however, 
very costly, and would be particularly so in London, where 
water is dear, It is obvious that coals would have to be 
burned at the water-works to lift the water up high enough 
to etfect afterwards the required compression ; that a great 
portion of the work thus accumulated in the water would 
be expended in overcoming friction in passing through 
mains and service pipes, and in leakage ; and that, therefore, 
the same quantity of fuel could be more economically ap- 
plied more directly to the compression of air for pneumatic 
purposes in the development of steam power. 

So far, the foreign editions of our pneumatic system 
have produced very little that is, in our turn, worth copy- 
ing. ‘The only point in which, in our opinion, they have 
progressed, is in the substitution of iron for lead as a 
material for the tubes, and this point we recommend to 
the careful consideration of the engineers who may be 
entrusted with the pneumatic extensions for the Post-office. 





SANITARY LEGISLATION, 

To give with one hand and take away with the other 
reflects but very little credit upon the donor. Nevertheless, 
it is a circumstance that frequently occurs, sometimes 
designedly, sometimes accidentally. It will be readily 
understood how an individual or a government party might 
be compelled to make a concession to an opponent, and at 
the same moment take active measures to render the con- 
cession a nullity. Again, a promise may be made at one 
time, with every intention of fulfilling it, but contingencies 
may subsequently arise which render it almost impossible 
for it to be otherwise than rescinded. To a certain extent 
all promises are conditional, and a breach of faith is not 
necessarily involved in the non-fulfilment of an engage- 
ment. On the other hand, there is a particular class of 
promise which is one of those most commonly violated, and 
no pity ought to be shown in this instance to the defaulting 
party. The case to which we allude is when the contracting 
party is false to his engagement through negligence, apathy, 
or pusillanimity. All Acts of Parliament may be regarded 
in one sense as promises made to the nation by the Govern- 
ment, and the nation has the same right to expect the 
Government to put the Acts into execution, as the latter has 
to enforce the observance of them by parties unwilling to 
comply with them, It is one thing to pass an Act and pro- 
mulgate its contents, another to effectually carry it into 
operation. Between the theory and the practice, between 
the intention and the fulfilment, there is frequently a great 
gulf. No question has been so much agitated lately— 





always save and except the Irish Church—as that of the 
drainage and sewerage of our towns. Government has 
given what it is pleased to term its aid in solving the 
difficulty, has conferred powers of compulsory purchase of 
land upon local authorities and boards, and supplemented 
those powers by the addition of others, which empower 
them to provide the funds for any requisite works of this 
character from the resources of the national exchequer. So 
far so good. One would imagine that there was indeed a 
“royal road ” for sewage irrigation, that it was only neces- 
sary to satisfy the Local Government Act Office upon 
certain particulars, and the course would be clear. Let us 
examine into these particulars. In the first place it must 
be clearly demonstrated that the town is in want of drain- 
age and sewerage. This, it will be exclaimed, is the 
simplest matter in the world. Any town in which there 
are abundance of cesspools, in close contiguity to wells from 
which the supply of water for drinking purposes is drawn, 
or in which the streets are destitute of side channels, or 
where the whole of the refuse and sewage matter runs into 
the nearest open ditch or stagnant watercourse — 
any town in this condition must be in want, in urgent 
want, of drainage. So say the inexperienced, but 
there are always two sides to every story, and, as a rule, 
ratepayers prefer running the risk of the fever and the 
pestilence to increasing their rated liabilities by a farthing 
in the pound. Should a local board be desirous of draining 
and sewering in the proper manner a district, which has 
hitherto existed in a condition which bids defiance to all 
sanitary regulations, the hostile party at once form them- 
selves into an association, and set vigorously to work to 
maintain affairs in statu quo. They protest, petition, expos- 
tulate, and demand by turns, succeed in obtaining an 
“inquiry” from the Local Government Act Office, and if 
they do not altogether extinguish their opponents, they 
sause so much delay, vexation, and bitterness of spirit, that 
frequently the whole project is postponed sine die. 
Supposing it is acknowledged that the necessity for 
draining a town does exist, a most important step is the 
preparation of the plans to be forwarded to the Home 
Office for the approval of the Secretary of State. Here it 
is where a great want of information exists. Engineers 
are well aware that a “model” plan and section are 
attached to the “standing orders,’ which regulate the 
preparation of parliamentary plans for railway purposes. 
It is, in fact, scarcely possible for an engineer to err in the 
“ getting up” of his railway plans, provided he pay proper 
attention to the rules and examples laid down for his 
guidance. There are a few points to which adherence 
must be given, which are not alluded to in the “ standing 
orders ;” but anyone who has watched a bill or two through 
committee, cannot fail to become acquainted with them. 
There are no such facilities afforded to engineers preparing 
sewage and drainage plans, With the exception of 
the mention of a minimum scale, the remaining par- 
ticulars are left to the imagination, and, as a natural con- 
sequence, the imagination of the engineer is not always 
equal to that of the authorities at the Home Office. What 
is really wanted is a “model” plan and section similar to 
that furnished for proposed railway plans, and as much 
general information as could be supplied on the subject. 
The conditions relating to sewage and drainage works are 
not capable of being generalised to the same extent as 
those of railways, but still there are a large number of 
details which are common to every instance that could 
pos:ib y occur. These might all be specified in unmistake- 
able language, instead of their being left to the judgment 
of the competent professional man and the caprice of the 
incompetent. One cannot blame an engineer for going 
astray in matters that are of a purely arbitrary nature, 
and yet it is a most vexatious disappointment to have plans 
returned that are in other respects completely satisfactory. 
In fact, with regard to the engineering supervision and 
arrangements of the Local Government Act Office, a 
thorough revision is required, and some system ought to 
be introduced very different from that which now prevails. 
It would be too much to assert that of the various sewage 
enactments, any one absolutely contradicts another; but it 
may be safely stated that there is a sufficient want of 
coincidence among them, to render it avery difficult matter 
to reconcile their conflicting significations. Sewage com- 
missioners themselves acknowledge that confusion and in- 
distinctness constitute their principal features, and we have 
witnessed barristers retained at sewage inquiries turning 
over the pages of “Glynn” in the vain hope of discovering 
one clause that would supply the deficiency of another. In 
connection with sewage inquiries, there is one question 
which is of the utmost importance to those who actively 
support sanitary measures in defiance of ratepaying hostility. 
Where is the limit to the opposition! Who are proper 
persons to appear against the scheme, and who are those 
who have no right to be heard? Wide as the range of 
opposition to a railway project is, it nevertheless has a limit. 
There are certain parties who are not permitted to be heard or 
put forward in evidence. In parliamentary language, there 
are certain persons who have no locus standi. Similarly, 
there are undoubtedy many who appear as opponents to a 
sewage scheme who, under the same restrictions, would have 
no locus standi, ‘This brings us to the consideration of the 
purchase of land, which is the greatest anomaly in the whole 
of sewage legislation. By the Act, land can be acquired by 
cumpulsory purchase for the purposes of sewage irrigation; 
but of what use is the power of compulsory purchase 
when the allegation holds good that the land is needed 
for the creation of a gigantic nuisance? The proximity 
of a sewage farm to other lands and dwellings is 
either a nuisance or it is not. If it be a nuisance, Govern- 
ment has clearly no right to grant the powers it has done; 
but it may be fairly surmised that it is not considered so, 
since those powers have been granted to sewage authorities. 
It having once been determined that land irrigated with 
sewage, or, in other words, a sewage farm, is not a nuisance, 
it is difficult to perceive upon what grounds anyone is 
allowed a /ocus standi in inquiries when that objection is 
urged. Moreover the objection is presumptive. So far as 
sewage farms have existed at present, it has not been found 
that they are a nuisance; and it would be quite time 
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enovgh for a proprietor to take action against a local board, 
when he could clearly prove that the establishment of a 
sewage farm in contiguity to his property had terminated 
in that result. If drainage and sewage projects are to be 
nipped in the bud because land proprietors regard them 
with hostile feelings, and are allowed to put in the plea of 
“an anticipated nuisance,” the sooner local authorities come 
to some understanding with the Home Secretary about the 
matter, the better for all parties. To confer powers of 
compulsory purchase upon certain parties, and then to 
abrogate them by admitting that the purpose for which 
they are conferred is a nuisance, is a practical exemplifica- 
tion of the assertion at the commencement of our article. 

As a proof that we are not carping at the provisions of 
the various Acts alluded to, nor desirous of raising difficul- 
ties where none exist, we will assume the most favourable 
case that could possibly occur. 

We will suppose that everything has progressed without 
a single hitch or hindrance of any kind whatever, and that 
nothing remains but to provide the funds for carrying out 
the proposed works. In other words, the last step is the 
exercise of the borrowing powers. So far as they go, the 
terms, as required in the Act, upon which money may be 
borrowed for sewage works, are tolerably precise. The 
security offered for the loan is a mortgage upon the rates; 
the limit of time for repayment and the maximum 
amount of the loanare all clearly described. But although 
it is certain that one security may be a mortgage upon the 
rates, itis by no means certain whether other securities 
may not be equally valid. For instance, this important 
question arose in a recent sewage inquiry, whether the land 
itself which it was intended to obtain for a sewage 
farm, might not be offered as a security or part security 
for the loan ; in fact, as a security for the very money 
with which it was actually purchased. There is nothing 
in the Act which forbids such a security, yet obviously 
it ought not to be available for the purpose. This 
will be evident upon reflecting what the consequences 
might be, if the instalments due on the loan were not 
paid. In that case the mortgagee might foreclose, 
and virtually destroy the whole system of drainage and 
sewage which had been established. When so much has 
been done by Government to facilitate the construction of 
railways, which do not affect the absolute life and death of 
the population, it is surely not too much to ask that a simi- 
lar amount of care and supervision should be exercised on 
behalf of sanitary works, which are universally admitted to 
be of the last importance. 
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Théorie des Machines Motrices, et des Effets Mécaniques de la 
Chaleur; Lecons faites & la Sorbonne. Par M. Reecu, Directeur 
de I’ Ecole Imperiale d’application du Génie Maritime, recueillies 
et rédigées par M. Emile Leclert. Paris: Eugéne Lacroix. 
1869. 

Tue general characteristics of this work are that it is 
theoretical and abstract in the strongest degree; the highest 
mathematics continuously appear in its pages, and only a 
few are free from what are popularly termed rats’ tails, or 
the sign of an integral. The more special characteristic is, 
that the treatise is divided into two parts, the first of 
which contains the theory of heat as far as is necessary for 
the study of air and steam engines. Here no hypothesis 
as to the nature of heat is used ; the second part gives the 
modern mechanical theory of heat, and the establishment 
of those general principles which are the consequences of 
this theory. The authors have not in any way considered 
practical applications, but merely a theory to be applied to 
each special case of a steam, air, or gas, or other thermal 
engine. 

To give an instructive and generally intelligible account 
of the book, we had best begin by copying its first figure, 
showing an ideal engine, with the corresponding diagram. 
It supposes a thermal engine reduced to its simplest ex- 
pression, and consisting of a cylinder, M N, and of two 
reservoirs of gas, R, and R,—both supposed to be of 
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infinite volume ; that is to say, we are supposed to be able 
to take any quantity of gas out of them without disturbing 
the pressure. The temperature and pressure of R, are 
denoted by ¢, p,, and are higher than those of K,. 
When the piston P is at the end of the cylinder, the valve 
7, connecting the cylinder with the reservoir R ,, is opened, 
and the gas therefore presses with the pressure p, against 
the piston. In consequence, it moves forward till the given 
unit of weight of gas has entered the cylinder. The valve 
is then closed. The gas, in expanding, moves the piston 
still further on, the motion being supposably regulated by 
any external pressure. We stop it when the pressure of 
the gas has become equal to the pressure p, of the gas in 
the reservoir R,. At this stage the valve 7, is opened, so 
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that the gas out of the cylinder can pass into the reservoir 
R,, when the piston is impelled backwards to its original 
position. 

We bave now to investigate the work done against the 
external pressure, and this is carried out in the diagram 
placed in the figure above the cylinder. The volume of 
the gas, measured by the space described by the piston, is 
set off on the axis O,, and the pressure corresponding to 
this volume is set off on the vertical axis O,. This pressure 
is constant, and equal to p, during the first part of our 
action, and is represented by the line BC. During the 
second stage wherein the gas expands the pressure dimi- 
nishes, and our diagram gives the curve CD. Lastly, 
whilst the gas is pressed into the reservoir R., we have the 
constant pressure p o represented by the line Df The 
area of the rectangle O, B, C, A, as it is measured by the 
product of the force p,,and the distance through which 
this force has moved the piston, represents the work done 
during the first stage. In the same way, the area AC D E 
represents the work done during the second stage, and the 
area OF DE represents the work done by external force 
during the last stage. Consequently, the area F BC D 
gives the work done by the gas during the whole cycle. 
The action of the gas is exactly known as soon as we know 
this diagram, just as the action of a steam engine is known 
from the indicator diagram. This diagram contains, besides 
the straight lines, the curve C D, and we may therefore 
say that the action of the engine is determined by this 
curve. 

We will now see what this curve represents. It gives 
‘he pressure of the gas during its expansion, as it is clear 
jhat we should get another curve if the gas were heated or 
zooled from an extraneous source during this expansion. 
This curve thus gives an idea of the law of expansion, and 
it is this law which is to be determined. That is to say, as 
soon as we know the pressure of a certain weight of gas 
for any given volume or temperature of the gas, we are 
enabled to construct this curve. The principal work of the 
disquisition before is to determine the law of this expansion 
curve, and this takes up nearly the whole of the book. 
The intention of the authors therefore comes to framing a 
theoretical means of determining the curve of an engine 
to be designed. 

In the case of a perfect gas this is expressed by the well 
known law of Marriott, according to which the pressure at 
constant temperatures is inversely proportional to the 
volume. In this case the curve of expansion is an equi- 
lateral hyperbola, or an hyperbola with its assymptotes at 
right angles to one another. In the diagram these assymp- 
totes are the two axes. What is understood by a perfect 
gas is a gas which expands and contracts at a// tempera- 
tures and pressures, according to this law; but no gas, and 
still less any vapour, completely answers to this law. It 
holds good, however, approximately for all gases. For 
vapours it becomes true only when they are highly super- 
heated, and at a low pressure. The determination of this 
law or curve of expansion for gases and vapours for variable 
temperatures is exceedingly difficult, and is only solved by 
aid of the higher parts of mathemutics. 

In the process iraced as above we supposed the gas 
expanded without gaining or losing heat. As soon as it 
expands it of course cools. If, during this period, heat 
radiates from the cylinder, it will cool more rapidiy, with a 
consequent diminution of pressure. The corresponding curve 
in the diagram therefore falls below the curve C D (say) to 
C D,, and the area E BC D, or work done, is of course 
reduced. This may be held to represent what is going on 
in an unjacketed cylinder. If, on the contrary, the cylinder 
is heated from the outside, the gas will take up heat, and 
the pressure will fall more slowly, or the curve of expan- 
sion will fall to C D, above C D,, showing an increase of 
the area of work done. 

The area of our diagram represents the work which the 
unit of weight of the gas can perform whilst flowing 
through the cylinder from the reservoir R, to the reservoir 

>: Let us call this work D; then D is known as soon as 
our diagram is known. It is independent of the construc- 
tion of our engine, and we may therefore take it as the 
work which our gas can perform whilst flowing from one 
reservoir into the other. Let us now conuect directly 
our two reservoirs by any channel. We shall then have a 
direct flow of gas from one reservoir to the other. The 
velocity will soon attain a uniform value uv. The vis viva 
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of the unit of weight of the gas is thereby —u?; or the 
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mass multiplied by the square of the velocity—the usual 
formula for vis viva, g, representing, as usual, the accele- 
ration of gravity. The work accumulated in this gas whilst 
P : , 1 wu? : . : 
flowing over is half this, or— —-; and this, therefore, is 
. J = 
the work done by this flow, which we before found equal 
to D,, the area of our diagram. Or we have the formula 
i » ag 
u* — . 
— —+=D,; whence u=¥V 29 D,,a formula which deter- 
7. * ; , a 
mines the velocity with which the gas flows from the one 
reservoir into the other. As soon as we express D in the 
temperature and pressure of the two reservoirs, we have 
the general law of the flow of fiuids. It is in this very 
simple form that M. Reech develops this formula, and 
makes use of it in the theory of chimneys. 








Lonpon BripGe.—At the meeting of the Court of Common 
Council, on Wednesday, a report of a committee on the improve- 
ment of London Bridge was read, the purport of which was that 
no material alteration could be determined on till it was seen what 
effect the other improvements in the City would have upon the 
traffic. The bridge, however, is to be closed to carriage traffic for 
a fortnight for repairs after Blackfriars Bridge is opened. 

TuE first of the proposed steamers built expressly for the trans- 
port of live cattle from Buenos Ayres to this country is announced 
to sail from the Victoria Docks on the 16th of November. She is 
constructed with every appliance for the health and safety of her 
intended cargoes, and her return to London may be expected 
about February next, when her arrival will tend to solve one of 
the most important questions in connection with the supply of 
animal food to the people of this country. On her outward trip 
she will take passengers at very moderate rates, She is called the 
Ariadne, and is of 1400 tons register, with 200-horse power. 





THE METAL, TIMBER, AND OTHER TRADES OF 
FRANCE. 


THE official returns for the first half of the present year do not 
show, as compared with 1868, so favourable a condition of trade ar 
did those of the first quarter of the year given in THE ENGINEER 
of June 25th. The following are the totals as regards the special 
commerce : 

1868. 
1,688,477,000f. 2. o 
002,000... oe 


1869. 
1,472,890, 000f, 
1,552,911, 0v0f. 


Imports .. «+ 
Exports .. .. 1, 


Together ee 3,040,479,000f. .. .. 3,025,801,000F. 

As will be seen, there was a falling off in the total trade to the 
extent of 15,000,000f., or £600,000; whereas the first quarter 
showed an exceas over 1868 of very nearly 10,C00,00uf., so 
that the deficit on the second quarter was actually, in round 
numbers, one million sterling. The exports show an increase of 
eight millions sterling for the haif year, equally divided between 
the two quarters ; but the imports show a deficit of more than 
eight millions and a-half, Am five millions of which belong to 
the second quarter of the year. The stocks, therefore, have been 
largely reduced, while the uneasy condition of all the markets have 
prevented large purchases of raw material and other matters. 
This was a result to be expected from the political crisis, and the 
effect on the third quarter of the year will, there is little doubt, 
be still more serious. 

The timber trade shows an increase, as compared with 1868, of 
about 7} per cent. in the imports, and 25 per cent in the exports. 

In the case of stone, marble, and othe: building materials the 
accounts for the present year show a considerable increase in 
imports and a small one in exports, 

The metal trades show the following results :— 











Imports of first quarter .. .. 
Imyx 





ts of second quarter .. 








Total for six months... .. 41,825,343f. 
showing a slight diminution on the first quarter, and a very heavy 
one, amounting to nearly 25 per cent., on the second :— 





1868. 
t quarter .. 4,770,430f. 22 oe 
Exports of second quarter .. 4,111,465f. 











Total of six months .. 8,881,904f. «+ 7,830,685f. 
cipal features of this table are a decrease in the exports 
of wrought iron, an increase in the imports, and a very consider- 
able one in the exports of rails ; the same in the imports of angle 
and T iron, in the exports of plate iron, which have largely out- 
grown the im) orts, in the imports of tin and other plate, and in 
the exports of iron wire. 

The total exports of iron and steel of all kinds amount to the 
not very considerable sum of £37,752 for the six months, but the 
second quarter shows an improvement over the first to the extent 
of nearly 12 percent. The deficit on the account of the metal 
trades is due, therefore, not to the iron, but to the copper and 
other branches of the trade. 
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Here we have a gradual falling off, amounting, in the whole, to ; 


1,000,0007. out of less than 9,000, 000f. 
The following figures will show what was the condition of the 
iron trade during the period in question :— 


Imports Exports. 


First Quarter Six months |First Quarter) Six months 
1869. 19. 1809. 
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| Franc Francs. Francs 
| *17,523 50,685 
496,241 
5 
8499 
m)| | | 
with the? | 2018 4987 | nil nil 
scoria .. J | 
Iron plate .... 50,870 | 38,807 118, 7 
Tin and other} 
do. ° 25,970 47,752 
Thin sheet d 188,268 nil 
Iron wire ....| 19,918 72,309 
Steel .e.ece.. £90,544 1, 190,583 





{ 
* There is an evident error which we have no means of correcting 


CHEMISTRY OF THE MINE. 

THE chemistry of the mine formed the subject of a lecture 
delivered before the South Staffordshire and East Worcestershire 
Institute of Mining Engineers at Dudley, on Monday, October 4th, 
it being the second of «a course in progress of delivery to this in- 
stitute, by Dr. Hill, M.D., F.C.S., of Birmingham. The first 
lecture was given at Wolverhampton some few weeks since, and the 
third and last will be delivered at Walsall on Tuesday, the 2nd of 
November. The president of the institute, Mr. David Peacock, 
occupied the chair, he being supported by Mr. Henry Johnson, 
hon, sec., and several other gentlemen of repute as regards mining 
operations. There was a large number of bailiffs, charter-masters, 
and other persons connected with mines, present. The lecture was 
divided under the following heads. Carbon—Its varieties, the 
diamond, plumbago, coke, and charcoal, physical properties of 
carbon. Coal—Natural history, formation, geological relations, 
composition, varieties, chemical properties of carbons, compounds 
o* carbon with oxygen, carbonic acid, carbonic oxide. “* After 
damp ”—‘‘ choke damp,” physical effectson animals. Hydrogen— 
Physical and chemical properties; its compounds with oxygen, phos- 
phorus, and carbon ; light carburetted hydrogen or fire-amp. 
Structure of flame—The candle. Sulphur—Its occurrence in coal ; 
iron, pyrites, sulphuretted hydrogen. ‘the lecture was along one, and 
necessarily contained a great deal of elementary chemistry, so it is 
only our intention to give the parts that more particularly related 
to coal, The lecturer, on being introduced by Mr. Peacock, 
said he proposed drawing their attention to the chemistry of the 
elements which enter into the constitution of coal and fire-damp. 
Carbon was one of these elements, and was of great interest in 
respect to its chemical and physical properties. The diamond, 
charcoal, and plumbago were all carbon in various forms, and 
each was remarkable for its fixed character. After explainin, 
these substances fully, and illustrating the remarks with peel 
experiments, the lecturer said that coal occurred in large beds to 
such an extent that it had given the name to a geological division 
of the earth’s crust, called the ‘‘ carboniferous formations,” and 
properly so called from the quantity of carbon in it, The history 
of these formations was most interesting. Their age must be 
very great, as no traces of human remains have ever been found 
with them. The principal animal forms were of a much lower 
type, consisting of snails, fish, reptiles, and insects. The impres- 
sions they have left, and the skeletons of them which remain, 
clearly show that they were of similar character to what are now 
known as “ horsetails,” pines, resembling the araucaria of gardens, 
ferns, club mosses, and a sort of palm. These were all of great 
size, the ferns branching to a height of 50ft.; and the club 
mosses, now insignificant, were then G0ft. or 70ft. high. Taking 
into consideration the gigantic proportions of the various plants 
such as only grow now in hot climates, led them to infer 
that England was at one time in possession of a tropical 
climate. A period when such enormous plauts grew rapidly, and 
in large numbers, must have been favourable to the formation of 
those immense stores of vegetable matter—which may have been 
like peat beds, or carried by river currents to their present beds— 
forming ceal, There was no doubt but that coal was wood, 
changed into its present state by moisture, heat, and pressure. 
They might look on wood as carbon, hy m, and oxygen. As 
soon as a plant died it began to decay, and the three elements 
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entered into new combinations to form compounds which did not 
exist in the wood originally. One part of the carbon combined 
with part of the oxygen to form carbonic acid ; another part com- 
bined with some of the hydrogen to form carburetted hydrog:n, or 
**fire-damp ;” the other part of the carbon, after mixing with clay, 
&c., remains and constitutes black coal. If t ere were enough 
oxygen and hydrogen in the wood to combine witt all the carbon, 
probably it would have been entirely removed by the same process, 
and there would have been no coal measures. Anthracite coal was 
that which had advanced furthest, and was most completely car- 
bonised. They could now easily understand how it was that coal 
had formed, and also how carburetted hydrogen, the dangerous 
* tire-damp,” was generated, and confined in fissures of the coal 
where there had been no outlet into the air—which when liberated 
caused the fearful explosions of which we so often hear. Fortu- 
nately it did not often appear among them, i.¢., in the South 
Statfordshire  coal-tields. Coal was found at almost all 
elevations, from 8000ft. above the level of the sea, to 1800ft. below 
it, as at Whitehaven; where, in addition to its depth, it is worked 
under the bed of the ocean for nearly a mile It i+, therefure, 
nearly certain that there are immense stores of coal existing at 
depths and in positions that render them inaccessible. Carbonic 
acid, known to the ancients as choke damp, is produced when car- 
bon is burnt with a sufficient amount of air or oxygen. Dr. Hil 
then entered into some lucid remarks on the properties of hydrogen, 
and concluded after pointing out the objectionable properties of 
sulphur in coal. The lecture throughout was illus.rated with 
very complete and satisfactory experiments. 

At the conclusion Mr. J. Cooksey proposed a vote of thanks to 
the lecturer, which was seconded by Mr. J. Cheekley. Dr. Hill 
responded. 


THE MOYINI ZAFFER. 

On page 260 is an engraving of the iron armour-clad wa 
built for the service of the Turkish navy by 
Brothers, of Poplar. The vessel has a double central battery, and 
carries four 12-ton rifled guns. These powerful weapons were 
supplied by Sir. W. Armstrong and Co., E swick Works, ..ewcastle- 
on-l'yne, and are so arranged as to be able to command an are of 
fire ranging over 150 deg of the i80 deg. of the horizon. The 
Moyini Zaffer is entirely cased in armour to 4ft. below the water, 
the armour plates being generally 6in. in thickness. The whvle of 
her double battery is also cased with 5in. plates. T) 
designed by Messrs. Samuda, and is constructed with : 
for ramming, and a false bow is again fitted over the ram on the 
plan introduced by the tirm, the object of which invention is to 
give additional seaworthiness to the vessel, whilst still preserving 
jhe following are the principal dimensions of 
the vessel :— Length, 250ft.; breadth, 35it. Gin ; extreme depth, 
27ft. Sin.; builders’ tonnage, 1400 tons; displacement, 2400 tons. 
She was launched on the 12th of June last, and has been fitted 
with engines by Messrs. Ravenhill, Hodgson and Co, We shall illus- 
trate the engines next week. 
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Dr. L, H. Everitt, of Louisiana, gave an experiment recently at 
the Fulton Ferry-house, Brooklyn, on a new style of t ‘legraph 
apparatus professing to transmit sound through wire and to 
dispense with electricity. 

THE Atomic THEORY.—Many persons are apt to think that th 
atomic theory is the corner stone of chemical science, and would 
be surprised to hear that one of our most distinguished chemists 
had found it necessary to undertake an elaborate defence of it, 

** Quarterly ur 








of the Chemical Society” contains the remar e lecture on the 
Atowic Theory delivered in June last by Professor Williamson. 
That theory is held, Dr. Williamson thinks, by all chemists, in 
spite of much mistrust and even positive dislike. Strongly con- 
vinced of its truth himself, and vic wing it as among the be st and 
most precious trophies which the human mind has earned, his im- 
mediate object is to uni'e the scattered evidences of the doctrine, 
and give it consistency. The whole recent development of che- 
mistry, he argues, has been in favour of it, and more especi: 
the modern doctrine of molecules: while the theory of radicals, 
itself an extension of the atomic theory, did much to aid the 
molecular classification of compounds. Compound atoms were 
thus found to be analogous to undecomposed atoms, and a grea 
step was thereby gained. For by including in one common t 
**atom” the smallest particles of those compounds which behave 
23 elements, the worl ** atom” was deprived of its only objection- 
able peculiarity, its absoluteness. Vhen Professor Williamson 
speaks of ** compound atoms” the reader begins to be aware that 
the view of the atowic theory which he defends is not the com 
monplace one. Now the existence of molecules is proved by all 
chemical reaction. Moreover, the density of gases and vap pura, 
the phenomena of ebullition, melting, and ditfusion, all point 
towards or confirm molecular weights. 
no /ocus standi in the absence of the atomic theory. They are 
physical atoms ; and the opponents of the atomic theory are bound 
to explain in some other way the facts which point so distinctly 
to the existence of molecules. As to the actual nature of our 
elementary atoms, whecher they are absolutely indivisible, or 
whether they are built up of smatler particles—on this point Pro 
fessor Williamson declares he has no hold at all: “I may say 
that in chemistry the question is not raised by any evidence what- 
ever.” ‘*They may be vortices such as Thomson has spoken of : 
they may be httle hard indivisible particles of regular or irregu- 
lar form. I know nothing about it.”—The Academy 

THE MINERAL PRODUCTIONS OF LINCOLNSHIRE DURING THI 
Past THREE YEARS.—The rapidity with which certain parts of 
the United Kingdom change their character and mi te into 
other branches of business is demonstrated in numerous instances, 
of which none is more striking than that illustrated by North 
Lincolnshire, which is generally understood to be partly ‘al i 
cultural county. Nine or ten years ago nothing was known, 
at a very remote period little was thought of, North Lincolns! 
as a mineral producing locality. There can, however, be no 
doubt of the importance to which it has attained when the 
progress which has been made during the past three 
years is taken into account. In 1806 the quantity of ore 
raised was 175,720 tons, in 1867 it had increased to 192,215 
tons, of which 105,628 tons were used for home consump- 
tion, and 86,587 tons were exported ; in 1868 no less a quantity 
than 205,699 tons, of the value of £51,424, or nearly double the 
quantity produced in the former year. Of this quantity, 200,499 
tons were raised at Scunthorpe, near Brigg, and 5000 tons at 
Claxby, near Normanby, The iron which is converted from the 
native ore is soft and pliable. It is in good demand for casting 
purposes, and is used largely for mixing with Derbyshire and 
Yorkshire stone. It is found in beds about 20ft. in thickness, and 
contains from 30 to 33 per cent. of iron, and a sufficient quantity 
of limestone for smelting purposes. A large quantity is forwarded 
to Staveley, as well as to Parkgate Ironworks, near Rotherham, 
and to several other West Riding Works. Although it 
is only about five years since the first blast furnaces were erected 
in the district, the production of pig iron is large. and there 
can be no doubt but that in a few years the district 
wiil rank as a very important iron producing locality. On looking 
over the mineral statistics for the United Kingdom, which have 
just been issued for 1868, it appears that there were six furnaces, 
tive of which were in blast. The first furnaces which were erected 
were those at the Trent Ironworks. In addition to these the 
Frodingham Iron Company and the North Lincolnshire Iron Com- 
pany hive also furnaces in the district. For 1866 the district pro- 
duce of pig iron was 13,765 tons, whilst in 1867 it had nearly 
become double, being no less than 25,579 tons. In 1868 it stil] 
further increased to 53,999 tons, or 8420 tons more than was made 
in the previous year. 
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BROWN’S PATENT SCREWING MACHINE 


BY MESSRS. KENDALL AND GENT, VICTORIA 


THE above engraving is an illus- 
tration of an excellent screwing 
machine made by Messrs. Kendall 
and Gent, the well known tool- 
makers. In construction it is 
extremely simple, and its action 
is rapid, because it is not neces- 
sary that the machine should be 
stopped or reversed to withdraw 
the bolt. The dies are so carried 
in their holders that they close 
upon and open round the bolt by 
working the lever backwards and 
forwards. The lever works a 
collar, which, as it moves back- 
wards and forwards on the die 
holder, opens and shuts the dies. 
The bolt is held in a headstock, as 
shown in the ergraving, and the 
thread is fully cut at one passage 
through the dies. 

We understand that most kinds 
of common screwing machines can 
be altered to this system. 


ConTINUITY OF GASES AND 
Liquip Srares OF Matrer.—In 
the Bakerian lecture, an abstract 
of which has just been published 
in the ** Proceedings of the Royal 
Society,” Dr. Andrew says, that 
in experimenting on carbonic acid 
in various pressures and tempera- 
tures, he has come to the con- 
clusion that ‘‘ between carbonic 
acid as a perfect gas to carbonic 
acid as a perfect liquid, the tran- 
sition may be accomplished by a 
continuous process, and the gas 
and liquid are only distant stages 
of a long series of continuous 
physical changes.” It must be added. however, tiiat under cori 
conditions of temperature, and at what Dr. Andrews calls ‘ the 
critical point,” carbonic acid ‘‘ finds itself in a state of instability 
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and suddenly passes, without change of pressure or temperature, 
but with evolution of heat, to the condition which, by the con- 
tinuous process, can only be reached ina longand circuitous manner.’ 








THICTHENER’S IMPROVEMENTS IN WATCHES. 


In the annexed engraving we th 
illustrate certain improvements We 
in watches, recently patented 
by Mr. W. J. Thicthener, of 
Islington, whereby a double 
locking impulse power with 
greater uni ormity of action in 
the several working parts of the 
escapements of watches is ob- 
tained, and consists in intro- 
ducing into the impulse lever 
a gold stud or screw slotted 
through to receive the jewel, 
the points of which are curved 
elliptically for taking into the 
notch of the roller and giving 
the vibratory impulse to the 
balance, by which arrangement 
greater mathematical accuracy 
of adjustment and solidity of 
the working parts is maintained 
than by the system at present 
in use. In connection with the 
above the escapement wheel is 
formed with the points and 
stems of the teeth cut at obtuse 
and acute angles upon the peri- 
phery of the wheel, so as to 
form locking teeth, at the same 
time obviating ‘* banking pins,” 
and thereby give a double im- 
pulse action to the balance, and 
in the event of the watch meet- 
ing with any jar or sudden 
shake, the ruby pallet or pin in 
the roller on striking the points 
of the lever unlocks the pallets, 
which on being liberated run 
down the angles of the teeth of 
the escapement wheel and break 
the force of the concussion by ! 
falling softly and propelling the i CO 

in forward whilst the main u IAM 
impulse power is still on, by | 
the result of which the vibra- 
tions of the lever are brought 
sooner to an equilibrium with- 
out causing any disturbance or 
disurrangement in the time of 
the watch by external motion 
or otherwise; the escapement 
wheel being formed of gold, 
and the lever and roller of 
tempered steel provided with 
ruby pallets, obviates the neces- 
sity of employing lubricating 
oil. 
He also introduces an im- 
proved locking detant into 
marine and other chronometers 
for compensating for any inter- 
ruption or stoppage to the 
escapement, by which unifor- ; 
mity of time is effectually secured. And improvements in the 
construction and employment of a biconiform spiral timing spring 
for producing a concentrical vibratory action and steady oscillation 
of the balance are also included in the patent. 

Fig. 1 represents a front view of the improved double impulse 
escapement wheel and jewelled lever shown on an enlarged scale ; 
Fig. 2, aside or edge view; Fig. 3, an enlarged side view of the 
locking detant separately shown; Fig. 4, reverse side view of 
same; Fig. 5, top or plan view; Fig. 6, underneath view ; Fig. 7, 
a transverse vertical section taken through the dotted line in 
Fig. 3; Fig. 8, a longitudinal section showing the adjusting screws 
and jewels ; and Fig. 9, side view of the bi-coniform spiral timing 
or pendulum spring. In each Figure the same letters of reference 
denote similar corresponding parts. 

A, A, impulse lever; B, B, the pallets ; C, C, the gold stud or 
screw secured to the forked or notched end of the said im- 
pulse lever; D, D, ruby stone (with double curved point D') 
secured to the said stud through the medium of a slot (as repre 
sented) ; E, E, the roller; F, F, notch formed within the outer 
edge of the same, receiving the points of the said ruby ; G, G, jewel 
acting within the fork of the lever for giving an tory move- 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1645. Georce JosEPH PrpLEy, Harborne, Staffordshire, and Hermann 
Graxpowskl, Willenhall, Staffordshire, “‘ An improved motive power for 
driving velocipedes, sewing machines, and for other similar purposes.” 
—28th May, 1869. 

1718. JonN TatHamM and Rocer TatHam, Rochdale, Lancashire, ‘‘Im- 
provements in machinery for carding wool and other fibrous materials.” 
—3rd June, 1869. 

2442. Henry Dupianp, Boulevart Bonne-Nouvelle, Paris, ‘‘ Certain new 
and improved compositions for the prevention of dampness and salt- 
= together with the mode of applying the same.”—16th August, 

369, 

2480. WiLt1aAM Netson Hutcuinson, Wellesbourne, Bideford, Devonshire, 
“Improvements in locomotive engines and railway carriages.”—19¢h 
August, 1869. 

2531. ANDREAS FRrepRICK CEDERWALLER, Viborg, Finland, and Aaron 
FERDINAND WESTERLUND, Stockholm, Sweden, “ Certain improvements 
in the manufacture of porcelain-faience and pottery, and in apparatus 
therefor.” —25th August, 1869. 

2534. HeNRY PaLFReY STEPHENSON, Abingdon-street, Westminster, 
EuGene GeorGe BartHoLomew, Chepstow Villas, York-road, Upper 
Holloway, London, and Ropert Kine, St. Mary Axe, London, ‘ Im- 
provements in lighting and extinguishing gas lamps.”—26th August, 
1869. 


2546. EDMUND ALEXANDER CAMPBELL, Bilton-road, Rugby, Warwickshire, 
“A new and improved apparatus for extracting the essence of roasted 
coffee.” —27th August, 1869. 

2621. THomas Howarp Btamires, Huddersfield, Yorkshire, ‘‘ Improve- 
ments in rubbers for condensers and piecing machines used in the pre- 
puration of wool or other fibrous substances.”—tth September, 1869. 

262. WitutiaM Henry Ricwarps, Birmingham, ‘ Improvements in chair 
and trunk nails, which nails are employed also for other useful and 
ornamental purposes.” —7th September, 1869. 

2638. Henry Duncan Preston CunnincHaM, Bury, near Gosport, Hants, 
‘*‘ Improvements in means for lifting up and taking off heavy bodies on 
and from racks or stands or carriages, and in the construction of such 
stands or racks.”— 8th September, 1869. 

2677. WiLLIAM Epwarp Gepce, Wellington-street, Strand, London, ‘* An 
improved apparatus for preventing liquids in ebullition from boiling 
over.”—A communication from Pierre Moreau and Léonide Mouly, St 
Pons (Hérault), France.—13th September, 1869. 

2695. WILLIAM KDWARD GeEpGeE, Wellingtou-street, Strand, London, ‘A 
novel instructive and amusing geographical game, and apparatus 
therefor.”—A communication from Dominique Hector Dauzats, Fau- 
bourg St. Martin, Paris.—15th September, 1869. 

2709. Ropert Stone, Liverpool, ‘‘ Improvements in the construction of 
floors and roofs, applicable also to other structures.”—-17/h September, 
1 


27... lenny WittiaAM Harman and Witi1am Lancaster, Manchester, 
** Improvements in steam boilers or generators.” 

2719. NicHoLas JosePpH Dor, Ampsin, Liége, Belgium, ‘‘ A new method 
of and apparatus for manufacturing crucibles, muffies, gas retorts, 
melting-pots, and other analogous vessels, through the agency of 
hydraulic presses.” 

2720. CHaRLes Betrer, Aldermanbury, London, “‘ An improved mode of 
manufacturing binding tapes.”—A communication from Henri Augustin 
Joseph Lauwick, Comines (Nord), France. 

2724. Jacop GEoGHEGAN WILLANs, St. Stephen’s-crescent, Paddington, 
London, “‘ Improvements in the manufacture of iron and steel.” 

2727. CHaRLes WINN, Birmingham, ‘‘ Improvements in machinery for 
cutting or shaping metals.”—18th September, 1869. 

2729. JULES NicoLas Steiner, Rue de Saintonge, Paris, ‘‘ Improvements 
in the construction and the propulsion of velocipedes, part of which 
is also applicable to the working automatically of toys.” 

2731. ALFRED TyLor, Newgate-street, London, ‘‘ Improvements in water 
taps and cistern apparatus for preventing the waste of water and for 
cleanliness,” —20th September, 1869. 

2740. Joun Etce, Manchester, ‘‘ Improvements in the shape and manu- 
facture of bobbins or spuols, and in the machinery for winding rovings 
thereon.” 

2741. Ricuarp Swirt, Hardy-terrace, Hounslow, Middlesex, ‘‘ Improve- 
ments in the manufacture of iron kegs and other metal cases.” 

2742. James J’Anson, jun., Darlington, Durham, ‘“‘ Improvements in 
locking apparatus for controlling railway switches and signals.” 

2746. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improve 
ment in the treatment of spirits or alcoholic liquids for the purification 
of the same, and apparatus therefor, a part of which invention is also 
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ment to the same ; H, H, escapement wheel; I, I, stems of the 
locking teeth aforesaid; J, J, points of the same cut from the 
angles K, K, and L, L, in the direction indicated by the dotted 
lines ; M, M, body of the detant ; N, N, arm of the detant; O, O, 
old pivot screw upon which the arm works in connection with the 
ly of the detant ; P, P, jewel inserted within the arm through 
which the gold pivot screw works; Q, Q, adjusting screw for 
setting the arm to its proper depth in the escapement wheel ; R, R, 
ruby locking stone which acts in the escapement wheel teeth ; 8,8, 
guard or pipe of steel for giving additional strength to the locking 
stone ; T, T, reacting steel spring screwed to the body and actin; 
on the side of the arm aforesaid ; U, U, gold passing spring secure: 
to the projecting portion of the arm on the reverse side through 
the medium of the stud U'; V, V, gold guard screw passing 
through a slot in the spring for controlling the action of the same ; 
W, W, steady pin screwed fast into a dovetailed cube of steel W! 
which slides in the grooved mortise X, X, within the dittant body 
for adjustment as required ; Y, Y, main screw for attaching the 
dittant to the frame of the chronometer; Z, Z, bi-coniform spiral 
timing spring ; Z', points for attaching it to the balance “cock 
stud” extending outwards in a line with the centre convolution. 





applicable to the omy of the lighter from the heavier particles oi 
oils and other liquids.”—A communication from Reuben Daniel Turner 
New York, U.S. 

2747. Ricuarp Lockyer Hickes, Liverpool-street, London, ‘‘ Improve 
ments in cartridges.” —2lst September, 1869. 

2748. MaLcoLm Mac.eop, Manchester, “Improvements in apparatus for 
sanitary pur poses.” 

2750. Georce Henry Cuatwin, Gresham-street, London, ‘ Improvements 
in the manufacture of umbrellas, parasols, and sunshades.” 

2752. Ropert Renton Gsss, Liverpool, ‘Improvements in pumps, 
vacuum pumps, and blast engines, and in faistontues for the same, 
which are also applicable to other lubricating purposes.” 

2754. Joun TARBUCK and THomas Burns, Abram, near Wigan, Lancashire, 
** Improvements in the method of Big = | water from shafts, pits, or 
similar places, which method is applicable for drawing gas from 
goaves in mines, and for ventilating pits or shafts in course of 
sinking.” 

2756. WiLtt1aM Rosert Lake, Southampton-buildings, London, ‘A new 
method of purifying solutions of sugar and syrups, and in apparatus 
therefor.” — A communication from August Seyferth, Brunswick, 
Germany. 

2758. ALFRED VinceNT NewTon, Chancery-lane, London, ‘‘ Improvements 
in thrashing machines.”—A communication from Albert Sylvanus 
aaee Willimantic, and John Edwin Atwood, Mansfield, Connec- 
ticut, U.S. 

2760. Epwarp Hernutewicz, King William-street, London, “An im- 
proved method of securing the intermediate uprights of all kinds of 
metal and wood fencing.” - 22nd September, 1869. 

2762. — Witty, Manchester, ‘‘ Improved apparatus for propelling 
vessels.” 

2764. Joun Watson, Govan, Lanarkshire, N.B., ‘‘ Improvements in tires 
for wheels.” 

2766. Jean Francois Reois Baprov and Francots Bernarp, Paris, ‘“‘ An 
improvement in shoes for horses, mules, or other analogous hoofed 
animals, and in apparatus for manufacturing such shoes.” 

2770. Gustav ALBRecHT CARL BremMe, Liverpool, ‘‘ Improvements in 
machinery for untwisting and unlaying threads, yarns, strands, ropes, 

and other spun and twisted mate’ , which improvements are appli- 
cable to twisting, spinning, and other analogous purposes.” 

2774. Joun BerGeR Spence, Manchester, “ oe gg in feeding 
steam boiler and other furnaces with fuel, and in machinery or appa- 
ratus connected therewith.”—23rd September, 1869. 

2776. WittiaM Henry Hewett, Great Yarmouth, Norfolk, “ Improve- 
ments in producing characters, inscriptions, devices, and designs on 
metal surfaces.” 

2780. Joun Henry Davis, Fenchurch-street, London, ‘‘ Improvements in 
ships’ compasses.” 

2782. GrorGE Leopotp Morton, Grosvenor Park, Camberwell, Surrey, 
‘* An improved method of stoppering bottles intended to contain effer- 
veseing liquids.” —24th September, 1869. 

2786. Isaac FARRELL, Clanbrassil-terrace, Dublin, ‘‘Improvements in 
bearings for axles, shafting, and such like.” 

2788. JonaTHAN THompson Gaze and James Hymas, Erith, Kent, “‘ Im- 
provements in fire-bars.” 

2790. Joun PEMBERTON TURNER, Birmingham, ‘‘ Improvements in buckle» 
or fastenings for braces, belts, bands, and other articles.” —A communi- 
cation from Antoine Rollin, Quai e, Lyons, France. 

2792. James Worrat, Manchester, and Joun Kersnaw, Wadsworth, 
Halifax, Yorkshire, ‘‘ Improved machinery for folding piece goods.” 

2794. James CHARLES CUSHION, Penrose-street, worth, Surrey, “Im- 
provements in mill bills or chisels and picks for dressing millstones, 
marble, and other stone.” 

2796. Georce WiGuTWwIcK RENDEL, Newcastle-upon-Tyne, ‘“‘Improvements 
in gun carriages and slides.”—25th September, 1869. 

2798. THomas Hat, Jonn Beco McKerrow, and THomas RamspeEn Suaw, 
Pendleton, L hire, “Imp d means for effecting the removal or 
discharge of dye wood from hanks or nore 

2800. WiLL1aM Bovutperson, Strand, Westminster, “Improvements in 
coverings for ss 

2802. JonN Peet, Jonn Snarp, and James WALWwortn, Bradford, York- 
shire, ‘‘ Improvements in looms for weaving.” 

2804. Joun Hastie, Greenock, Renfrewshire, N.B., “Improvements in 
applying heat and in obtaining motive power.” 

2808. Jonn RussELL Swann, Leith-walk, Edinburgh, Midlothian, N.B., 

Improvements in boiler tubes.” 

2812. WittiaMm Kenpatt, Newcastle-on-Tyne, Northumberland, “ Im- 
provements in furnaces.” —27th September, 1869. 
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London, ‘‘ The bn an of a new or improved nm colouring matter 
for dyeing and prin‘ ."-A communication _— Alcide Poirrier, 
Charles Bardy, and Charles Lauth, Boulevart de Strasbourg, Paris. 

2820. JoHN BuLLovuen, Accrington, Lancashire, ‘‘ Improvements in lodms 
for weaving.”--A communication from Jean Dollfus, Frederic Engel, 
Emile Burnat, Jules Kechlin, and Gustave Dollfus, Mulhouse, 


France. 

2824. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in the manufacture of horseshoe nails, and in the apparatus to be 
employed therein.”—A communication from Jacob Davy Kingsland, 
Burlington, Vermont, U.S. 

282g. WittiAM Rosert Lake, Southampton-buildings, London, “Im- 

rovements in harvesting hi "—A ication from Thomas 
‘awcett, Pittsburg, Pennsylvania, U.8.—28th September, 1869. 

2828. ALFRED JoHN DuLake, Redhill, Surrey, *“‘An improved pot or 
vessel for containing and conveying butter, lard, jellies, or other similar 
substances, and for an improvement in the form of lid or covering for 
such pots or vessels.” 

2830. WittiaM WALKER and Davip Davies, Manchester, ‘‘Certain im- 
provements in furnaces for steam boilers and other purposes.” 

2832. Davip Duruie, Edinburgh, Midlothian, N.B., ‘‘An improved 
machine for tenoring timber.’ 

2834. Witt1aM Kempe and Artur Kempe, Holbeck Mills, Leeds, York- 
shire, “Improvements in scrays or tables, applicable to gig mills, 
brushing mills, and other like machinery.”—29th September, 1869. 





{Invention Protected for Six Months on the Deposit of 
Complete Specification. 
2859. ALPHONSE Bopart, Huye, Belgium, “An improved balance for 
ascertaining the specific gravity of liquids, also applicable for other 
purposes.”—2nd October, 1869. 


Patents on which the Stamp Duty of £50 has been Paia.- 

2566. Jon Cote Cuapman, Stamp-end, Lincoln, “‘ Steam engines, &c.”— 
5th October, 1866. 

2571. GeorGE Gorpon, Morley’s Hotel, Charing Cross, London, “ Treating 
animal charcoal.”— 6th October, 1866. 

2720. Jonn Garrett TonGcue, Southampton-buildings, Chancery-lane, 
London, ‘‘ Steam boilers.”—22nd October, 1806. 

3389. JosepH Ropcers, Hunslet, near Leeds, Yorkshire, ‘‘ Drums, pulleys, 
&c.”—24th December, 1866. 

5291. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Steam engines.” 
—8th October, 1866. 

2608. Wittiam Dupceon, London-street, Fenchurch-street, London, 
“Ships or vessels propelled by twin propellers, &c.”—9th October, 
1866. 

2630. ALFRED VINCENT NEWTON, London, 
machines.”—11th October, 1866. 

2645. Epwarp Beanegs, Priory-road, Kilburn, Middlesex, ‘“‘ Refining or 
decolorising sugar and syrup.”--12th October, 1866. 

2653. EDwarD Mounier Boxer, Royal Arsenal, Woolwich, Kent, ‘ Cart- 
ridges for breech-loading fire-arms.”—13th October, 1866. 

2601. MatrHew MirrieLp and Jounn Scott, Holme-lane Mills, near Brad- 
ford, Yorkshire, ‘‘ Combing wool.”—9th October, 1866. 

2607. Tuomas OurraM, Grutland, near Halifax, Yorkshire, ‘‘ Cast steel.” 
—9th October, 1866. 

2609. Cuartes Joun Hitt, Albany-street, Regent’s Park, London, 

“Machinery or apparatus for the production of reduced copies of 

medallions, &c.”—9/h October, 1866. 

513. Georce Pitt, Birmingham, ‘Uniting and securing together or 
1amenting certain parts of metal bedsteads and other furniture in 

tal, &c.”—9th October, 1866. 

2654. WiLLiAM Rossetrer, Accrington, Lancashire, ‘‘ Looms for weaving.” 

13th October, 1866. 


Patents on which the Stamp Duty of £100 has been Paia 

; ‘RY Duncan Preston CunnINGHAM, Bury House, near Gosport. 
Hants, ‘‘ Working the guns and in performing other necessary work on 
board ships, &c.”—7th October, 1862. 

2762. Freperic Groom Grice, Westbromwich, Staffordshire, ‘“‘ Nuts for 
screwed bolts, &c.”—14th October, 1862. 

2818. James TANGye, Birmingham, “ Pulleys for raising heavy weights.” 
—2: th October, 1862. . 

2735. James Lowe, Claremont-place, Old Kent-road, Surrey, and Josian 
Harris, Ess-hill House, Newton Abbott, Devonshire, ‘* Propeller.”— 
10th October, 1862. 


Notices of Intention to Proceed with Patents, 


2071. Francois Jutes Manceavx, Paris, “Improvements in breech- 

loading fire-arms, and in cartridges for the same.”—9th July, 1869. 

2253. Ropert Gittres Lownpes and Joun Rep, Auldhousefield Mill, 
ture of textile 


Chancery-lane, “ Sewing 

















ts in the 





enfrewshire, N.B., ‘‘Impr 
fabrics.” —24th July, 1869. 

2346. Benjamin JosePH BARNARD MiILLs, Southampton-buildings, 
Chancery-lane, London, “Improvements in meters for measuring 
liquids and gases.”—A communication from William Hamilton, Toronto, 
Canada, and Hiram Kimball, Randolph, Vermont, U.S.—5th August, 
1869. 

2460. Witt1AM Rospert Lake, Southampton-buildings, London, “ An 
improved machine for making sewing needles.”—A communication 
from Francis William Mallett, New Haven, Connecticut, U.S.--17th 
August, 1869. 

2565. WiLtLiaM Youna, Foyle-road, Londonderry, Ireland, “ An improved 
method of and apparatus for clarifying and refining butter and other 
fatty matters.”—30th August, 1869. 

2615. WiLL1aAM STEPHENS CLARK, Street, Somersetshire, “ Improvements 
in the manufacture of boots and shves, and in machinery and apparatus 
employed therein.”—4th September, 1869. 

2625. SamueL FisHer Ippotson and ALFRED BUCKINGHAM IBBOTSON, 
Sheffield, ‘“‘Improvements in joints for uniting and securing the ends 
of railway rails.”—6th September, 1869. 

2649. Wittiam Barnes, Railway Plant Works, Smethwick, Staffordshire, 
“Improvements in apparatus for ensuring safety to railway trains by 
controlling the signals and switches, and by disconnecting and stopping 
the carriages when requisite to avoid accident.” —S8th September, 1869. 

2652. Freperick Forper and Joun Traves, Wolverhampton, Stafford- 
shire, ‘Improvements in the bearings of loose axles for velocipedes 
and other carriages.”—9th September, 1869. 

2667. Bensamin KersHaw, Warwick-place, Maida-hill, London, “Im- 
provements in the construction of vessels or apparatus for preserving 
meat and other articles of food.”—11th September, 1869. 

2684. Joun James BopMer, Newport, Monmouthshire, “‘ Improvements 
in the manufacture of iron and steel.”—14th September, 1869. 

2696. CHARLES Grey Hix, Alfred-street, Nottingham, ‘‘ Improvements 
in the manufacture of ruches and other trimmings.”—15th September, 
1869. 

2712. Avcustus CoLLIncRiDGE, Moorgate-street, London, ‘‘ Improvements 
in the mode of stowing and laying submarine telegraph cables.”—17th 
September, 1869. 

2718. Thomas James Denne, Phoenix Works, Cambridge-road, Mile-end, 
London, and Henry Bir.unasiey, Brandon-road, Victoria Park, 
Hackney, London, “‘ Improved means of producing transfers and blocks 
for lithographic and other printing.”—18th September, 1869. 

2751. Enocu Hitt, Longtom Staffordshire, “‘Improvements in slide 
valves.” —22nd September, 1869. 

2784. Joun WALTER Morcan, Edmund-street, Liverpool, ‘‘ Improvements 
in ships’ and mooring anchors.”—24th September, 1869. " 

2789. HENRI ADRIEN BonneEVILLE, Sackville-street, Piccadilly, London, 
“A new and improved Greek fire-arm.”—A communication from 
Wilhelm Rabback, Boulevart des Batignolles, Paris.—25th September, 

869. 


1869. 

1636. THomas Braprorp, Fleet-street, London, ‘Improvements in the 
construction of drying closets and ing horses.” 

1645. Georce JoserH Peptey, Harborne, Staffordshire, and Hermann 
Grapowsk1, Willenhall, Staffordshire, ‘‘ An improved motive power for 
driving velocipedes, sewing machines, and for other similar purposes.” 
—28th May, 1869. 

1676. Ropert Marners, Leeds, Yorkshire, “ Improvements in supports 
and mattresses for beds, couches, ottomans, sofas, and similar articles 
of furniture.” 

1679. Danie. Evans, Charles-terrace, Casland-road, South Hackney, 
London, “Improvements in the construction of ships, boilers, buoys, 
casks, and other articles, by welding together the plates or parts of 
which they are formed.”—3lst May, 1869. 

1690. JosepH Waruurst, Whaleybridge, Cheshire, ‘“‘ Improved apparatus 
for closing the aperture or opening at the bottom of hinged doors, 
shutters, and windows, for excluding draught, dust, or rain.” 

1693. Cuantes Forster WALDO, Bread-street, Cheapside, London, “ Im- 
ee sg in sewing machines.” — A communication from Tony 

icoire, Paris.—1lst June, 1869. 

1696. Ropert Bartow Coo.ey, Nottingham, “Improvements in the 

manufacture of hats or other coveri for the head, and in machinery 


or ae employed in such manufacture.” 
1698. Josepu Ursain, Ivry-sur-Seine, near Paris, “Improvements in the 
manufacture of wax and other like candles, and in apparatus 


therefor.” 
1699. ALEXANDER Wart, New Cross, a, and Tuomas Know tes, Edg- 
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1700. Grorce Varn TURNBULL, CHRISTIAN SALVESEN, and Rogert Irvine, 
Leith, Midlothian, N.B., “‘ Improvements in the manufacture or prepa 
ration of lubricants or softeners, and the application of the same to 
the treatment of hemp, jute, flax, and other like fibrous materials.” 

1705. Freperick Ropert AvuGustus GLover, Brading, Isle of Wight, 
** Improvements in anchors.” 

1706. Henry Larkin, Torriano Cottages, Leighton-road, London, and 
Witutiam Waite, Thurlow-road, Hampstead, Middlesex, ‘* Improve- 
ments in the manufacture of magnesium, and in the preparation of 
its anhydrous chloride.” —2ud June, 1569. 

1716. Jonn Stewart, Poplar, London, and Taomas Cuar.rton, Ashford, 
Kent, “‘ Improvements in and additions to multitubulous and water 
sheet steam boilers and their fire-boxes or furnaces, such improve- 
ments being applicable in part tu surface condensers and refrige- 
rators.” 

1718. Jonn TatHamM and Rocer Tatuam, Rochdale, Lancashire, 
provements in machinery for carding wool and other 
materials.” 

1722. Jacop Cuartes Norman, Great College-street, Camden 
London, “ An improved agricultural implement for digging.” 
June, 1869. 

1733. Ropert BacsHaw Pivum and Rospert Grorce, Worcester, “ Im- 
provements in sewing machines, part of which improvements is also 
applicable to other machinery in which rotary moticn is to be converted 
into reciprocating motion.” 

1736. JosepnH Biomrie.p, Colchester, Essex, ‘‘ Improvements in sewing 
machines for the manufacture of boots and shves, and for other 
purposes.” 

1737. Tuomas Witkins and WiiuiaM Fisk, Ipswich, Suffolk, “‘ Improve- 
ments in machinery or apparatus for slicing cucumbers and other vege- 
tables for culinary purposes.” —4th June, 1569 

1744. Freperick Hate Hoimes, Mortlake, Surrey, “‘ Improvements in 
electro-magnetic machines.” 

1747. Henny Kiysey, Robin Hood Works, Nottingham, “ Improvements 
in steam and other boilers, and in surface condensers.” 

1750. Witt1AM BrapsHaw Leacuman, Leeds, Yorkshire, ‘‘ Improvements 
in boilers for generating steam, and in apparatus for warming buildings, 
and for other purposes.” —5th June, 1569. 

1753. GILBERT ADOLPHE FREBAULT, Avenue des Ternes, Paris, ‘ An im- 
proved electoral box.” 

758. Fritz Heckner, Brunswick, ‘‘An improved arrangement of end- 
less sawing machinery.”—7th June, 1369. 

1774. Witut1amM Epwarp GepGe, Wellington-street, Strand, London, “ An 
improved machine or apparatus for treating leather to render it suitable 
for making straps, belts, or bands.”—A communication from Camille 
Eugéne Bonnot, Faubourg St. Martin, Paris. 

1782. AnTorne St. Cyr Rapisson, Lyons, France, ‘* Improvements in the 
treatment of oleine and other fatty matters for the purpose of trans 
forming them into solid material suitable for the manufacture of 
candles.” —9th June, 1869 

1806. Jonn Hitt, Wolverhampton, Staffordshire, “Improvements in 
furnaces for steam boile1s, and for other purposes.” —12 , 1869. 

1813. Cotrn Matuer, Salford Ironworks, Manchester, “ limprovements in 
machinery for ginning, burring, and cleaning cotton and other fibrous 
substances.” — A communication from Charles Grandison Sargent, 
Graniteville, Massachusetts, U.S. 

1814. WitttaM Ropert Lake, Southampton-buildings, London, ‘“Im- 
provements in sewing machines chiefly designed for sewing the outer 
soles to the welts of boots and shoes.”—A communication from Daniel 
Mills, Brooklyn, New York, U.S. 

1823. Witt1am Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in machines for sewing boots and shoes.”—A communica- 
tion from Daniel Mills, Brouklyn, New York, U.8.—14th June, 1869 

2011. ALBERT ANGELL, Essex-street, Strand, London, ‘“ Improvements in 
machinery for hulling and polishing coffee, rice, and other berries or 
seeds.” —3rd July, 1869. 

2089. Wittiam Ropsert Lake, Southampton-buildings, London, ‘ An 
improved sufa bedstead.”—A communication from Henry F. Hover, 
Philadelphia, Pennsylvania, U.8.—10th Ju/y, 1869. 

2144. Wittiam Hosack, Edinburgh, Midlothian, N.B., ‘ Improvements 
in evaporating liquids, and in the means or apparatus employed 
therefor.” 

2145. Witutiam Hosack, Edinburgh, Midlothian, N.B., ‘‘An improved 
ship or vessel, specially applicable for rapid transit on water.”—lth 
July, 1869 

2375. Jonn STaniaR an! SterpHeN Dawson, Manchester, and Epwarp 
Davies, Birmingham, ‘An improved arrangement of mechanism or 
apparatus to be employed for the purpose of dressing or distributing 
the different qualities of ground or pulverised grain into compartments 
or chambers.”—9th August, 1869. 

2450. THomas Josepu Leicu, Mostyn-road, Brixton, Surrey, ‘“‘ Improve- 
ments in furnaces.”—17th August, 1869. 

2472. James Watson, Southampton-buildings, London, ‘“ Improvements 
in presses for compressing cotton, jute, and other materials.”—1s8¢h 
August, 1869. 

2523. Couun Mackay and Tomas Kennepy WHEELER, jun., Clarendon- 
place, Belfast, Antriu:, Ireland, ** Improvements in cops for wefting 

and warping purposes, and in machinery for making, and in shuttles 

for containing the same 25th August, 1-69. 

2534. Henry PaLFRey STEPHENSON, Abingdon-street, Westminster, 
Evcene GeorGe BarRTHOLOMEW, Chepstow Villas, York-road, Upper 
Holloway, London, and Rospert KrixcG, St. Mary-axe, London, ** Ilm- 
provements in lighting and extinguishing gas lamps.”—26th August, 
1869. 

2551. Joun Ritcuie, Stonefield-street, Barnsbury, London, ‘“ Iuprove- 
ments in the construction of tents and sunshades or weather pro- 
tectors, suitable for carriages and other vehicles.”—27th August, 1869. 

2651. Dove:as JoserH Wi.uiams, Birmingham, “ laprovements in 
movable partitions for the interior of buildings, and in shutters for such 
wide openings in the outside walls of buildings as require no glass or 
like substance.” —9th September, 1869. 

2699. CHaRLes Mone and Samve. EpMonps Smita, Birmingham, “ Im- 
provements in the manufacture of cages for birds, squirrels, and other 
animals.” —1L5th September, 1869. 

2724. Jacon GEoGHEGAN WILLANS, St. Stephen’s-crescent, Paddington, 
London, ‘‘ Improvements in the manufacture of iron and steel.”— 181k 
September, 1869. 

2728. SamueL ALFRED VARLEY, Roman-road, Holloway, London, ‘‘ Im- 
provements in electric telegraphs, and in apparatus employed in their 
construction, parts of which improvements are applicable to other 
purposes.” 

2738. CHARLES EDWARD ScHOELLER, South Hackney, London, ‘‘ Improve- 
ments in the construction of copying presses.”--20th September, 1869. 
All persons having an interest in opening any one of such applications 

choutl leave particulars in writing of their objections to such application 

at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
9th October, 1869. 

501, 18; 518, le.; 521, 10d.; 522, 10d.; 530, 10d.: 582, 8d.: 540, 10d.; 543, 6d.. 
545. 6d.; 547, 1s. 6d.; 548, 1s. 10d.; 567. 10d.; 586, 6d.; 594, Is. 4d_; 602, Sd.- 
621, 44.; 624, 4d.; 627, 4d.; 622, 4d.; 626, 4d., 637, 4d.; 638, 4d.; 639, ¢d.; 
642, 4d.; 648, 4d.; 653, 4d.; 655, 4d.; 661, 4d.; 662, 4d.; 603, 4d.; 664, 4d.; 
665, 4d.; 685, 4d.; 699, 4d.; 730, 8d.; 944, 8d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oftice, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

818. J. H. Bennett, Leith, ‘* Steam engines.”—Dated 17th March, 1869. 

This relates First, to an improved construction of surface condensers 
for steam engines; Secondly, to certain peculiar constructions and 
arrangements of frictionless side valves ; and Thirdly, to certain peculiar 
constructions and arrangements of high-pressure steam boilers or 
generators and their furnaces. 
824. E. Boorn, W. P. Gautton, and J. Wauis, Manchester, “ Admitting air 

to steam boilers.” —Dated 18th March, 1869. ae 

This consists in applying an apparatus formed by an elastic diaphragm, 
or by a pair of bellows, or by an apparatus somewhat similar to a small 
gasometer, sealed with mercury or other fluid, to act as a pump to draw 
in or expel air through a suitable valve. This air is again driven out or 
drawn in again slowly through a small orifice regulated by a tap or valve. 
Such au apparatus as one of those above referred to may be mounted upon 
the door, and connected directly or by levers and rods or chains, 
with a “‘ grid” or other valve in the fire dour, which valve is lifted to open 
the orifices for air when the furnace door is vpened or latched, the latch 
of the door forming a lever for the purpose, 





valve draws in or expels the air (as the case may be) from the apparatus 

above referred to, and thus causes the valve to be held open, while the 

slow admission of air to the apparatus allows the valve gradually to shut 

and cut off the supply of air.—Not proceeded with 

833. J. Rivcnir, Leicester-square, Westminster, 
March, 1869. 

The inventor makes fly-wheels or other constructions above named in 
the form of hollow circular cases of iron, earthenware, porcelain, or other 
materials, with an opening or openings provided with means of closing 
the same to admit of the insertion and the emptying of water or other 
fluid or weighting body to increase the power of rotary or other motion.— 
Not proceeded 
852. W. L. Wrev, United States Institution, Whitehall, “ Toothed gearing.” 

Dated With March, 1869, 

The inventor uses one toothed wheel of any ordinary o: suitable form 
or construction, and to gear therewith be constructs another wheel which 
bas two rings or circular frames, between which he arranges a number of 
rotating rollers or moving bars of any suitable form corresponding with 
the teeth of the wheel. As the teeth of the wheel take into the rollers or 
bars the same move on their axis, and thus the action of the teeth being 
on a yielding and not on a rigid body, friction is reduced to a minimum.— 
Not proceeded with, 

854. F. E. Ducknam, Milliall, “ Governors Sor marine engines.”—Dated 
22nd March, 1869 

One arrangement of this invention consists of a plunger or piston work- 
ing in a cylinder, one end of which is open to the external water through 
an aperture in the side of the vessel. This cylinder is suitably disposed 
near the point of propulsion, so that when the screw or paddle near which 
it is placed is immersed the piston will be also submerged. The piston 
rod is geared in any suitable manner with the steam through the valve 
which is operated to admit the steam directly by the pressure of the ex- 
ternal water on the piston or plunger, so that on the governor emerging 
from the water (which consequently ceases to exert any pressure on the 
piston, the steam will be cut off, a counterbalance being employed for the 
purpose if required.—Not proceeded with. 

857. H. E. Newton, Chancery-lane, “ Motive power engines.” —A communica- 
tion Dated 2th March, 1869. 

This consists in the employment of a steam engine and an atmospheric 
engine com ined, and relates to 4 new manner of utilising the heat force 
created in a steam boiler. The steam engine consists of a cylinder, piston 
piston rod, steam inlet pipe with valve, and steam and steam exhaust pipe 
** Injectors.” —Dated 


‘ly-wheels.”—Dated 18th 


, 
861. J. Loaper, Upper Clifton-street, Worship-square, 
22nd March, 1869. 

The inventor employs a strong vessel in which a steam chamber, pipe, or 
pipes are coiled or otherwise arranged, one eud of which is connected 
with the dome or steam space of the boiler, whilst the other is provided 
with a suitable valve. This vessel is also provided with suitable con- 
nections and valves, oue of which leads into such vessel from the hot well 
or other supply, whilst the other leads from suci: vessel into the boiler 
Not proceeded with. 

868. J. CoMBE and J. Bartow, Belfast, *‘ Rotary motion.”—Dated 22nd 
March, 1869. 

The inventors adapt to the machine to be driven what is known as 
** White’s improvement on Hooke’s gearing.” When the pressure endwise 
on the shaft caused by the angular setting of the teeth would be an ob- 
jection, one half the length of each tooth may be angled in one direction 
and the other half in the opposite, so that the pressures in the opposite 
directions will neutralise each vther. Or instead of the teeth being made 
angled to their axes, they may be divided into two or more sets, planes, or 
steps, with a lead, that is, the teeth of one plane or step being in line 
with the spaces between the teeth of the adjacent planes or steps, as in 
Hooke’s gearing. 


Class 2,-TRANSPORT, 


Including Railways and Plant,Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

820. J. Ramsporrom, Crewe, “‘ Ventilating tunnels."—Dated 18th March, 

1sud. 

This consists in extracting the vitiated air from the tunnel through one 
or more openings at or near the middle of its length by means of fans or 
pumps, or by the rarefaction of the air by heat in an upcast sbaft, as is 
practised in mines. The vitiated air so exhausted is replaced by fresh air 
from each end of the tunnel. 

828. W. R. Lake, Southampton-buildings, ** Anchors.”"—A communication, 

Dated 18th March, 1869. 

This consists in an anchor made with the palms of its flukes in the 
same plane, and with the arms of its flukes made integral with an open 
yoke, across which extends, from one side to the other in the same plane 
with the palms and arms of the flukes, a pin shaft or pivot integral with 
the yoke, the shank being entered within the yoke, opening and grasping 
the cross shaft in the yoke in the manner of a machine bearing. 

E. A. Grove End-road, St. John's-wood, “ Hydrostatic 

steering apparatus.” —Dated 19th March, 1869. 

This consists in constructing and connecting a cylinder with the tiller 
in such a manuer that for a signal movement of the rudder several strokes 
of the piston of the cylinder are necessary, and thus the force resulting 
from the use of a moderately sized cylinder during several strokes of its 
piston is accumulated so as to furnish the power required to move the 
rudder. 
837. F. 

March, 1869. 

The inventor connects the contiguous ends of the framework of the 
engmes or carriages, or engine and carriages combined, by means of 
springs or elastic rings inserted in both or une of the outer frames at each 
side thereof. In the centre line of the engine and carriages, midway 
between the side connections, he passes a bolt or bolts through the two 
frames in such a manner that they can freely turn laterally upon such 
bolt ur bolts, while the two frames by this lateral connection form practi- 
cally one, admitting of no other relative motion beyond the lateral motion 
round the connecting bolt. 

840. J. Jack, Liverpool, “ Propelling vessels.” — Dated 19th March, 
The inventor constructs that part of the ship immediately forward of 

the screw propeller of a form tapering towards the screw. By so doing a 
free entrance fur water is provided, and to close in the tapered portion of 
the ship and the opening in which the propeller works, the inv entor em- 
ploys a single or double slide or shutter operated from the deck. When 
the ship is under steam the slide or shutter is raised, and when under sail 
it is lowered. 

842. S. Fox, Deepear, near Sheffield, “* Permanent way. 


835. INGLEFIELD, 


W. Fox, Bristol, ‘Railway engines and carriages.”-—Dated 19th 


1869. 


"Dated 19th March 
1869. 

The inventor supports the ends of the rails, where they are joined or 
connected to one anotber, by a portion of rail placed beneatb them, the 
two ends of such length of rail being hammered or flattened out so that 
they may rest upon the two sleepers between which the joint or connection 
of the rail occurs, and pass under the chairs which support the rail, and 
in order that the spikes which fasten the chairs to the sleepers may pass 
through the flattened out end portions of the rail.—Not proceeded with 
863. T. Carnropus, Keighley, “Self-coupler for railway engines.”—Dated 

22nd March, 1369. ‘ 

This consists of a self-acting tumbler or drop catch or latch applied to 
each end of such carriages, and of a catch bar or latch plate also applied 
to each end of the carriages, side by side with the catch or latch, and so 
placed that the catch or latch on one carriage will take into the catch bar 
or latch plate on another carriage, when two carriages are brought toge- 
ther, thus effecting a double coupling or connecting of two carriages.— 
Not proceeded with, 
864. W. G. Crosstey, Cambridge, “ Wheels."—Dated 22nd March, 

This consists in forming the nave of two plates or discs, and a collar or 
ferrule to which the central axle is secured by rivets or otherwise; the 
spokes are formed of separate pieces of hoop iron or steel, the inner ends 
of each of the spokes are looped by turning or folding the ends of the 
metal strips over and riveting them together, or a loop of metal is attached 
to the ends of the strips by rivets or otherwise. 

867. H. VassirTart, Richmond, ‘‘ Screw propellers.” —Dated 22nd March, 
1869. 


1869. 


This consists in adapting to the face or forward edge of any ordi: 
screw propeller a metal plate or plates of suitable form, and bent to the 
required curve according to the lines of the vessel and the proposed speed. 
This curved or waved line piece is placed straight or diagonatly across the 
diameter of the leading side of the blade.—Not proceeded with, 

885. F. Ruprum, Norwich, “‘ Velocipede s."—Dated 23rd March, 1869. 

The velocipede is provided with a (compound or double) hind wheel, 
the parts of which cau, when desired, be caused to separate and slide 
apart on the axle so as to form two wheels. The inventor arranges forked 
levers and gearing between the seat and this compound double wheel. 
The parts of this wheel are drawn together by a rack or other suitable 
arrangement when required, and can be held hae ate 4 until it is desired 
to separate them. This shifting gearing 1s wor ed by the bandle of the 
guiding-wheel.—Not proceeded with. 

889. B. Feit, Spark Bridge, Lancaster, “ Locomotives.”—Dated 24th March, 
186 


This consists of an arrang it or arrang’ its for putting pressure 
on the gripping-wheels of centre rail locomotives. A right and left- 
handed screw . through the compressing fae _. 

) i eans and the volute spri interposed between the beams 
onl Gn eaten, Bn the borimontal wheels. A worm- 





The act of opening the air | and the cradles, the pressure is put 
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wheel is used for turning the shaft, which is worked by a worm and 
shaft from the foot-plate of the engine. Blocks are attached by pins or 
trunnions to the compression beams, the object of which is to allow those 
beams slightly to swivel and take an oblique position, and thus to follow 
any similar move nent in the cradles when the engines are passing round 
sharp curves. In this manner the additional strains to which the com- 
pression is and serew shaft might be subjected from the above cause 
may be avoided. 

900. F. Baker, Kennington, “ Locking sigual levers."—Dated 24th Marche 

1869. 

The shafts or pivots on which the various hooks or catches, stops, and 
actuating cranks work, are urranged in suitable diagonal frames or 
supports placed at the same or nearly the same angle or inclination as the 
levers when pulled over. 











Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, de. 

823. J. C. Ramspen, Bralford, ‘ Looims.”—Dated 18th March, 1869. 

The inventor dispenses with the shuttles, and feeds in the weft from 
each side by means of needles. The bobbins upon which the weft is 
wound can be of any suitable size, and fixed at any convenient part of the 
loom, care being taken to fix them in that position in which the yarn or 
weft will come off with the least friction or drag. 

846. S. R. Wyprants, Dundee, “ Textile fubrics.”—Dated 19th March, 1369. 
This consists essentially in employing previously used materials, such 

as rupes of jute, hemp, flax, tow, cottun, wool, coir, or manilla or other 
material for the manufacture of all kinds of bagging, sacking, coarse 
yg, and similar articles for which rove yarns or heavy spun yarns 
have hitherto been or may be employed. The ropes may or may not be 
unstranded or broken up, and y be used as weft or warp without 
passing them over or through teasing or carding or roving machinery, but 
in some cases it may be advantageous to partly or wholly unstrand them 
for weaving, and the separate or combined strands may be reeled, warped, 
or formed into cops ready for weaving, and manufactured into cloth or 
other textile fabrics. 

8é5. W. Crosstey aad J. W. Swirtennank, Bradsord, * Shuttles.” 

22ud Mareh, 1869, 

This consists in constructing the spring in a single lap, and inserting it 
in a vertical position in relation to the shuttle, so as to act on the end of 
the pike, by which the inventors avoid cutting any recess on the under 
side, or the use of the pins to secure it, whereby shuttles are much 
strengthened, and any oil used to lubricate the pike where the spring acts 
on it is prevented from dropping on the warp when the shuttle is in use. 

Not proceeded with. 

871. M. Stuer, Paterson, New Jersey, ‘* Stretching warps.’—Dated 22nd 

Murch, 1869. 

This consists in the use of a series of rollers fitted in a swinging frame 
applied to a loom, se as to receive and hang in the warp, with such a 
degree of weight as may be best adapted to the fabric to be woven, the 
swinging frame being provided with an adjustment, by which the weight 
upon the warp may be increased or diminished at the pleasure of the 
attendant. 

874. G. T. Bousriein, Brixton, * Felting cloths.”—A communication. — Dated 

22nd Mareh, 1869, 

This consists in improvements in jiggering machines for continuously 
hardening and felting felt cloths. The invention consists, First, in the 
arrangement and combination of an intermittently moving horizontal 
felting evlinder, with an intermittently moving conductor or hardening 
cloth, and a horizontal concave jiggering apparatus. Secondly, in im- 
provements in jigyering machines, in which the material is fed upon a 
eurying cloth between a flat surfaced jigger and a platten. 




















Dated 




















804. V. Crumery, Sedan, France,“ Damping and pressing cloth.”—Dated 24th 
March, 1800. 

The apparatus is composed of two pipes or tubes, one placed within the 
other, a space being formed between them. The inner one is perforated 
with holes, preferably at the lower part, and is furnished with washers or 
distancing plates, upon which the outer tube rests; the steam which passes 
through the perforations is distributed over the entire inner surface of the 
other tube.—Not proceeded with. 

895. The abstract of this specification will appear in a future number. 
su’. G. B. Parkinson, Preston, A. Metcatr, and J, Metcatr, Heald, 
“ Spinnir Deted 24th March, 1869. 

The machine consists of the ordinary carriage, chain, and rope barrel. 
The chain, -vhich in some instances, instead of hooking on to the nut 
worked by the screw in the quadrant radius arm, is passed over a pulley, 
down over another pulley (which in some instances is not required), over 
an eccentric, and the end is secured on the eccentric. On the side of this 
eccentric is a pulley, on which is secured the end of the chain, which 
comes round and under to stud on to the side and near the bottom of the 
radius rail, On the upper part of this radius rail is fixed a lever, to the 
end of which is worked one end of a connecting rod, the other end of 
which is connected to the carriage. 


a niules.” 


Class 4.-AGRICULTURE 


Jacluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, dec. 


sou, W. Ro Lake, Southoempton-buildings, “ Hay-tedding wachine.”—A 
romindnication, Dated 22nd Mavreh, 1369. 
This consists primarily in such an organisation of the mechanism of 


retary tedders as shall impart or cause to be imparted to each set of forks 
or teeth (arranged in an open rotary frame) a motion in excess of their 
retative motion, which acceleration of movement being given to them as 
they come into contact with the hay, adds to the effectiveness of the forks 


or teeth in tossing or spreading it. 





&83. J. Fryer, Redear, * Rotary cultivator.” —Dated 2rd March, 1869. 
This consists in constructing cultivators having « series of diggers or 
blades arranged on a shaft or axle in sueh manner that, by means of suit- 


able pins projecting from the wheels carrying the machine, such. wheels, 
one or both of them, may, by their onward motion, be made to drive the 
shaft or axle holding such diggers or blades at a velocity quicker than 
the revolution of the carrying wheels when in movement,—Not procecded 
win, 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
M. Titpesiey, Willenhall, ** Door bolts.”—Dated 22nd March, 1869. 

This consists in performing both operations of bending or turning up 
and tinishing by means of suitable dics in a stamp or under a steam 
hammer. These dics may both be formed upon one stamp or hammer, or 
separate stamps or hammers may be employed for each die, or the dies 
may be employed in a hydraulic or other powerful press.—Not proceeded 
with, 

879. C. Lonerieip, Birmingham, “ Cramps.”—Dated 2rd March, 1869. 

The cramp ts constructed in the form or shape represented on the draw- 
ings annexed to the filed specification, und is made of iron or other suit- 
able material of sutiicient strength. 

884. J. HL. Jonnson, Lincolu’s-inu-telds, “ Artificial stone blocks.” 
mennied Dated 2rd March, 1369. 

This relates to in yements in the artificial stove blocks known as 
*beton agglomire,” and cons in facing those parts of such blocks as are 
most linble to become worn or injured when in use with cast iron or 
steel protecting plates, whereby the durability of such blocks is greatly 
increused, 





suo 














A coii- 


on 










Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
S21. IT. Martin, Formby, Lancaster, ** Supplying ammunition.”—Dated 13th 
Murch, 1869, 

A light hand-car or truck accompanies the troops into action, which 
may contain any amount of ball ammunition, say 1000 rounds, which can 
be conveniently transported therein. By this means will greater confi- 
dence be imparted to the men and rapid and useless firing off of ammuni- 
tion will be prevented. 

825. J. LL. Jounson, Lincoln's inn-jlelda, “ Bive-arms and cartridges."—A 
communication,—Duted 18th March, 1869. 

This consists, First, in making the bore of small arms (whether for 
military or sporting purposes) and ordnance oval, but without any twist, 
the object being that when using small shot, or when more than one ball 
is employed, to seatter the shot in the most serviceable direction. In 
militury arms the major axis of the bore should be horizontal, so as to 
disperse the shot in a horizontal line, but in double-barrelled sportin, 
guns one of the barrels is placed above the other, and the major axis o 
one bore coincides with the minor axis of the other.—Not proceeded with. 
838. A. ALBINI, Genoa, “ Repeating firr-arms.”—Dated 19th March, 1869. 

The inventor mounts the charge chamber on a tubular axis fixed to an 
arm which, when the cylinder is in position for firing, lies between the 





fore end of the cylinder and the back of the fore part of the frame. The 
lower end of the arm is jointed to the lower of the frame at the side 
of the latter, so as to admit of the arm and cylinder being turned or swung 
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out of the frame in a vertical plane at right angles to the axis of the barrel. | s91. W. Harnisoy, King Edward-street, ‘‘ Head sunshade.” —A communica- 


In the tubular axis the inventor fits a rod, which carries the extractor 
and effects the locking and unlocking of the cylinder. This rod, which 
may be called the extractor rod, has a thumb plate or handle on its fore 
end, by means of which it can be slidden backwards and forwards within 
the tubular axis. A hole of a diameter Corresponding to that of the fore 
end of the extractor rod is drilled in the fore part of the frame, in a line 
with the axis of the cylinder, and communicates with a lateral slot ent in 


the frame, so as to allow the extractor rod to pass into and out of the bole | 
when the charge cylinder is turned on its hinge, that portion of the rod | 


which comes opposite the slot when the rod is in its most forward position 

being cut away or reduced in diameter so as to allow the rod to pass 

through the slot. 

839. C. G, BonewILL, Birmingham, * Breech-loaders.”—Dated 19th March, 
1869, 

This relates to those kinds of breech-loading fire- ms in which the breech 
is opened for cuarging, and closed for discharging by means of a block 
hinged to the side of the breech shoe. This invention consists in the 
arrangement or combination of parts for effecting the bolting down of the 
clusing block by the fall of the hammer to discharge the gun. In the 
tail pin of the breech shoe of the gun is asliding bolt, pressed inwards or back- 
wards by a coiled spring, so that its outer end lies flush with the said tail 
pin. The rear face of the closing block is furnished with a hole, into which 
the said bolt can be shot. Projecting vertically from the bolt, and work- 
ing in a longitudinal slot in the tang of the tail pin, is an arm, which arin 
carries at top a slide working upon the said tang. This slide covers the 
slot in which the vertical arm of the bolt works. On one side of the slide 
is an inclined projection. The hammer of the gun is provided with a 
shoulder which, when the hammer falls to act upon the striker in the 
block, strikes against the projection described on the slide of the bolt. 
The bolt is thereby projected with the breech or closing block, and the 
latter bolted down firmly for discharge before the said hammer acts upon 
the striker.—Not proceeded with. 








This relates to a previous patent granted to the same inventor, dated 
30th March, 1867, No. 962. The present invention consists in filling the 
barrels between plates which stretch across from one side to the other, 
and cunnected to side plates or straps by means of screws or otherwise. 
The side plates are carried on trunnions, and are held in place by screw 
nuts. The trunnions enable the apparatus to be mounted upon a carriage, 
so that it can be used in field operations. The rear ends of the side plates 
are of greater thickness, the thicker parts being slotted on the under side 
for the plates of the breech-closer to work in, as hereafter described. 
These plates are centred upon pins, one of the ends of each of which has 
screw nuts on it. The pins are prevented working loose by means of 
tappets. 

896. W. E. Newton, Chancery-lane, “ Working heavy guas.”—A cominuni- 
cation.—Dated 24th March, 1869, 

This consists in using an air cylinder in connection with the levers for 
upholding the gun, so that air, when in its natural dexsity, may be com- 
pressed in the cylinder by the force of the recoil of the gun acting on a 
plunger or piston which moves in the cylinder, and by retaining this air 
while thus compressed the power developed by the recoil is stored up, 
and may be released at the will of the operator. 

897. A. Clayton, Southampton, “ Fire-arms.”—Dated 24th March, 1869. 

This consists, First, in an arrangement of the parts whereby the ordi- 
nary lock mechanism is dispensed with. The barrel of the gun is con- 
nected with the body by means of lumps, in which an axis or screw 
parallel to the axis of the barrel is supported and works, the opening of 
the breech being effected by turning aside the body from the barrel upon 
the saic is or screw. The nipple is fixed to receive the percussion cap 
on the side of the barrel, and a long spring, carrying at its free end the 
hammer, is fixed at its other end to the side of the barrel, the hammer 
on the free end of the spring pressing on the nipple. A curved lever is 
jointed to the side of the body, the lower end of the said lever constituting 
the trigger.—Not proceeded with. 














Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

817. F. Gittnam, Liverpool, “ Hats.”—Dated 17th March, 1869. 

This consists in making the bands of elastic, ventilating, soft material, 
preferably vulcanised india-rubber or other elastic material capuble of 
being moulded or otherwise formed. These bands it is proposed should 
run round the interior of the front of the hat, and extend backwards on 
each side, about one-third or all round the circumference; and it is pre- 
ferred that they should be from one inch to one and a-half inches in 
width and about one-eighth of an inch thickness.—Not proceeded with. 
831. W. T. Suee, Vincent-street, Westminster, “Gas burners.”—Dated 18th 

March, 1 

This consists in the delivery of the gas into the chamber containing 
the aperture or apertures at which ignition takes place at a low velocity 
and a temperature exceeding that of the surrounding atmosphere as little 
as possible, and in so arranging the sizes and shapes of the tubes or 
channels and orifices that the gas shall issue at the point of ignition at 
an inapplicable or the least possible pressure. 

841. E. T. Huenes, Chancery-lane, ** Scales.”—A communication.—Dated 
19th March, 1869. 

This consists in combining parallel bars and vertical supporting rods 
for the table within, a case, the sides of which form the bearings of the 
parallel rods.—Not proceeded with. 
843. A. V. Newton, Chavncery-lane, 

nication.—Dated 19th March, 1869. 

The object is to provide an improved motive power for eight running 
machines, and more particularly for sewing machines. The device is 
equally applicable to any of the known machines for sewing giving the 
requisite motion, and requiring only to be occasionally wound up, when 
it will furnish sufficient power to run the machine a certain length of 
time without further attention. The motive power mechanism consists 
of aseries of gear wheels, operated by means of springs, so arranged 
that the power exerted upon the machine to be driven will be uniform. 
844. W. R. Lake, Southampton-buildings, ‘ Overshoes.” — A 

cation.— Dated 19th March, 1869. 

The construction of the improved shoe is peculiar so far as the ‘‘ upper” 
is concerned. The sole and facing are made in the manner commonly 
practised, and are secured to the cloth and vamp in the well-understood 
way. The cloth which forms the upper is coated with india-rubber 
which has been dissolved by any of the well-known solvents. This thin 
solution is applied to the cloth by means of a knife in the manner in 
which rubber fabrics are usually coated by gum in solution. 

851. F. Hotmes, Survey, ** Blind pulleys.”"—Dated 20th Murch, 1869. 

To a piece of india-rubber the inventor secures a pulley by means of a 
collar or socket which clasps the same, and through which a pin or rivet 
is passed. This pulley has one of the bearings of its axis in an upright 
piece, forming one piece with the collar, or being otherwise securely 
attached thereto, the other bearing of the pulley axis being on a piece 
which is free to move on the pulley axis, and has a cateh which is 
fastened by means of the projecting end of the pin which passes through 
the collar and the india rubber as above stated.—Not proceeded with. 

855. J. Kay, Glasgow, “ Wind instruments.”—Dated 20th March, 1869. 

This consists in forming the outer part of the flange, or that part which 
is applied to the lips, of a curved form, the convexity of the curve being 
outwards. Curves of various forms, or a combination of curves, may be 
used in the same mouthpiece. 

866. E. G. Reuss, Shefiield, * Table eutlery.”—Dated 22nd March, 1869. 

This consists in driving the tang of the knife or other instrument 
through the bhaft or handle, and riveting it at the other end; but some 
alterations are rendered necessary by the difference in the material of 
which the handles are constructed.— Not proceeded with. 

873. J. E. Emason, Trenton, New Jersey, “ Rocking chacrs.”- 
March, 1869. 

This consists chiefly in the application to the chair between the seat 
and the supporting stand or legs of a spring, which allows the seat and 
upper portion of the chair to rock or oscillate freely upon an axis or 
centre below the seat, but which, by its resistance to expansion and con- 
traction, confirms the motion of the chair within proper limits in either 
direction, 

876. J. Nicon, Stirling, “ Buvelopes.”—Dated 23rd March, 1869. 

This consists in cutting the closing flap with a lateral security exten- 
sion, which, when the flap is closed down, can be turned down over upon 
the address side of the envelope, at the corner usually occupied by the 
postage stamp.—Not proceeded with. 

878. G. Buancue, Paris, “ Pocket guard.”—Dated 23rd March, 1869, 

The inventor employs a ring or other analogous device with an opening 
cut therein, or a piece of wire or metal curved so that its two ends nearly 
meet, leaving a similar space or opening to allow a portion of the clothing, 
whether the interior of the pocket, the lining thereof, or any other 
part of the apparel, to be inserted within such opening, and by means of 
a serew or screws upon the ends, or acting upon them. He closes this 
aperture upon the folds of the dress portion of the pocket, or other part 
of the apparel, within the opening ur vacant space between the ends of 
the eareel wire or piece of metal.—Not proceeded with. 





“Sewing machines.” — A commu- 


COMMUNI- 








Dated 22nd 


880. J. Macinrosn, North Bank, Regent’s Park, *‘ Boots and shoes.”—Dated 
23rd March, 1869. 
The inventor makes a vertical cut down each side of the boot or shoe 
to the depth of about five inches, and introduces four or five fillets trans- 
versely across the opening 4 


between the leather and the lining. 





tion.—Dated 24th March, 1869. 
The improved shade is composed of a round or oval piece of textile or 


| other suitable material, in the centre of which is formed a circular or 


oval opening of sufficient size to give passage to the body of the hat. The 

edge of this opening is surrounded by an elastic band or binding, by the 

tension of which the shade is maintained in position on the hat, and from 

this band radiates a series of stretchers composed of whalebone, cane, 

steel, or other suitable flexible material.- -Not proceeded with. 

892. C. McDermott, Edne Hill, Liverpool, “ Eyelets and paper fasteners.” — 
Dated 24th March, 1869. 

This consists of three parts, which are denominated—‘rst, the base; 
secondly, the prong; thirdly, the plunger. The base is th» foot, or that 
part upon which the press is built. The prong is a round piece of steel 
riveted to the base and projecting upwards. The plunger is a piece of 
round metal about six inches in length and three-quarters of an inch in 
diameter, having a flattened head-piece suitab!e to the application of 
pressure by the palm of the hand.— Not proceeded with. 

898. F. SHakespear, Birmingham, “ Sewing machines.”—Dated 24th March 
1869. , 

At or near the end of the principal shaft of the sewing machine the 
inventor fixes a wheel which receivesa rotary motion from the said shaft. 
A vibrating arm or lever working in a plane parallel to that in which the 
said wheel works is geared to the said wheel by means of a connecting- 
rod connected to the face of the wheel by a crank pin. The connecting- 
rod and arm give motion toa rocking shaft working in the upright or 
frame supporting the feed-plate of the machine. The other end of the 
rocking shaft carries another arm or lever, the upper end of which is 
geared to the shuttle carrier by means of a connecting-rod jointed to the 
end of the said lever and to the said shuttle carrier. When the machine 
is worked the wheel on the principal shaft communicates a reciprocating 
motion to the first-named vibrating arm or lever, which motion is trans- 
mitted by the rocking shaft to the other arm or lever, and through it and 
the connecting-rod to the shuttle carrier. 





Class 8,—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Potiery, Cement, Paint, Manures, dc. 

836. J. Tuomas, Middleshovough-on-Tees, W. Bacon, Newcastle-on- Tyne, and 

H. Groves, Redcar, “ Iron and steel.”—Dated 19th March, 1869. 

This consists in a new method or process for making refined iron, 
wrought iron, and also steel from melted metal run directly from the blast 
cupola or other furnace used for melting iron. The inventors refine the 
molten metal as it comes from the blast furnace, or the metal, if in pigs 
or cast crap, may be melted in a cupola air furnace, or any other furnace 
used for melting iron, and if the ground is practicable they prefer to 
build such furnace, which may be of any required capacity, at such a level 
that the metal may run direct from the blast or melting furnace into the 
air or refining furnace by gravitation, such air or refining furnace being 
contiguous or near to the blast or melting furnace. The refining furnace 
has a high crown, and on the top of the crown the inventors form a well 
with one or more holes leading through the crown into the furnace. They 
heat the furnace up to the necessary heat for melting iron and fluxes, and 
they first melt the ores or oxides of iron with earths, alk»lies, salts, or 
any other material used for cleansing or improving iron. When the fluxes 
are properly melted the inventors run or pour the molten metal into the 
well on the top of the crown, and let it run into the furnace through the 
holes. 

881. L. A. Israen, Crescent, Minories, “Sulphuric acid.” —Dated 23rd March 

1869. 

This consists in manufacturing sulphuric acid in a chamber by means of 
a rotary or disturbing motion in combination with water, and by such 
means absorbing the gases generated ; also in concentrating ——_ 
acids, and acids generally, by the means and application of superheated 
steam. 

886. J. Horsury, Cheltenham, “ Protecting nitro-glycerine.”"—Dated 23rd 

Mareh, 1869. 

For the purpose of protecting nitro-glycerine the inventor uses freshly 
powdered common alum (aluminous sulphate of potash or ammonia), 
or Epsom salts (sulphate of magnesia), containing the full com- 
plement of water of crystallisation, that is, undried or unexsiccated. 
Kither of these earthy salts will answer, but preference is given to the 
alum, which is reduced to an extremely fine powder, and after passing 
it through a brass wire sieve of from 90 to 100 or 120 holes per linear 
inch (the finer the better), the inventor takes say 160z. of the powder, 
and incorporates therewith in an epen dish four fluid ounces (equal to 5} oz. 
or nearly 6 oz. by weight) of nitro-glycerine, stirring the ingredients well 
first with a bone or wooden spatula till the oil or nitro-glycerine is 
absorbed, and finish the operation with the hand or other suitable means, 
so as to get it thoroughly blended. 

819. C. F. Craus, Middlesborough-ou-Tees, 

Dated 17th March, 1869. 

This consists, First, in the manufacture of carbonate of potash by the 
action of carbonic acid derived from various sources, either pure or 
mixed with other gases, upon solutions of sulphide of potassium, obtained 
either by the decomposition of solutions of sulphate of potash, by means 
of solutions of sulphide of barium, or by the reduction at a high tem- 
perature of sulphate of potash, by means of carbonaceous materials (such 
as coal, coke, or charcoal, or other analogous substances), and by dissolving 
the sulphide of potassium produced in water. 

853. J. V. Ropinson, Dublin, “ Photo-negutives and raised surfaces.”— 

Dated 20th March, 1869. 

This relates to the production of negatives for Lat ie pd printing, 
which is effected in the following manner. Upon a plate of glass or other 
transparent material the inventor deposits or affixes a layer or stratum 
of suitable metal (preferably of silver) or metallic alloy, or it may bea 
preparation of aniline or other suitable matter, upon which metallic or 
other surface a drawing may be made with pen or pencil. The lines of 
the drawing or design are then removed by means of a graver, etching 
needle, or other suitable instrument, or the drawing or design may be at 
once etched in without the aid of the first pen or pencil sketch if 
desired. A plate is thus obtained from which the metal is removed in 
the parts representing lines in the drawing or subject, so as to admit 
light through the plate at those parts, and obstructing it whenever the 
metal deposit remains, thus producing what the inventor terms an 
etched negative.—Not proceeded with. 

870. E. Stacey, Princes-strect, Cavendish-square, and J. Thomson, Arthur- 
street, Peckham, “ Purifying gas.”—Dated 22nd March, 1869. 

The inventor allows the tar and ammoniacal liquor to pass with the 

gas through the condenser, which he constructs with a series of hori- 
zontal pipes, through which the gas passes above the tar and ammoniacal 
liquor, the temperature of the pipes being gradually diminished from 
the entrance to the exitend of the condenser. The gas as it passes 
through the pipe is gradually cooled, and the naphthaline is absorbed 
therefrom by the tar, instead of condensing in the main and service 
pipes.—Not proceeded with. 








“Carbonate of potash.”— 

















Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

M. F. Maury, Gloster-place, Dorset-square, “ Heating by electricity.”— 
Dated 24th March, 1869. 

This consists of a chain or coil composed or made up of alternate ob- 
structions and free conductors arranged in any compact form and properly 
insulated, and in applying it the inventor proposes to use any kind of 
electricity which might be best adapted for the particular application of 
it.—Not proceeded with. 


888. 


Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


$22. G. R. Matuer, Wellingborough, ‘Cutting wool.”—Dated 18th March 
1869. 

This relates to the use of stone, artificial stone, or other gritty composi- 
tion adapted to cut into wood and give form thereto. For this purpose 
the natural or artificial stone or composition is fitted to a spindle which 
is caused to revolve, and the form desired to be given to the wood is pro- 
duced as a counterpart on the edge or other surface of the stone or com- 
position. The wood to be cut, if of contiguous length, as in the case of 
mouldings, is conducted by guides to the surface o the revolving stone or 
composition, 

826. J. T. Darke, Walton-on-Thames, “ Manure from sewage.” —Dated 18th 
March, 1869. , : 

This consists in receiving the sewage on a filtering fabric supported b; 
a perforated surface, the fabric being adapted for arresting the more soli 
parts of sewage matter and allowing the liquid sewage to pass away 
through the perforations below the fabric. The sewage matter arrested 
by the filtering fabric is treated with dry earth or other deodorising and 
disinfecting substance.—Not proceeded with. 

827. A. De Pinpray, Paris, ‘‘ Smoke consuming apparatus.”—Dated 18th 
March, 1869. 

This relates to improvements in the construction of the furnaces o 
steam boilers, and at the same time insuring an entire consumption 0 
smoke. First, by an improved combination of the apparatus at present 
cumared, which are modified so as to obtain the result desired. Secondly, 
by the particular arrangement of the furnace and boiler and the disposition 
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of the same one with the other, for utilising the whole of the available 
heat. Thirdly, by the particular form and dimensions of the fire-grates, 
flues, and other parts, which vary with the horse power and form of the 
boilers and the fuel employed. 
829. A. Haycrart, Stroud, and 
Dated 18th March, 1869. 
This consists in so constructing and arranging the parts of stationary, 
locomotive, and marine steam engines as to effect a more economical use 
of steam than in steam engines of the ordinary construction. This is 
effected by arran g the valves and gearing of the engine in such manner 
as to keep steam from the boiler continuously on yne side of the piston, 
he motive steam from the boiler, or that steam by which motive power 
is produced, acting on the other side of the piston.—Not proceeded with. 


S. Haycrart, Birmingham, “ Engines.” 












830. J. PartineTon, jun., Oldiam, ** Smoke consumer.”—Dated 18th March, 
1869. 

The inventor makes or leaves apparatus or openings at the lower part 
of the front of the bridge wall ‘om these openings holes or passages 
lead to the top of the b ve through the bridge wall, or passages may be 
formed leading directly from the front part of the wall below the fire- 
bars to the top of the br Cold air enters the apertures or openings 
at the lower part of the bridge wall, and is caused to pass through the 
pissages leading out at the top of the bridge by the draught of the 
chimney or other well-known means.—Not proceeded with. 

832. A. B. Waker, Liverpool, “Producing and applying heated air.” — 
Dated 18th March, 1869. 
The inventor first use 

















tove of the following peculiar formation :—He 
has a tube of copper or ocher suitable material, of a broad flat form 
(sectionally). coiled like a helical spring. This be encloses in a case of 
metal or fire-brick placed over a fire, the flame of which passes up 
through the spaces formed in the coil between the tubes. The air to be 
heated is driven by a fan or any other form of blowing machine through 
the inside of the tube forming the coil, in which he places tines or 
obstructions, so as to break up the current of air and bring each particle 
of it in contact with the heating surface of the tube, thereby insuring a 
more perfect heating of the whole body of air than can be obtained by 
passing it through a plaintube. The inventor uses gas alone for heating 
the coil, and sometimes by preference, when the air is not required to be 
highly heated, places the coil ide of a steam boiler. 
834. J. Cox, Gorgie Mills, E 
1869. 

The inventor proposes to attach levers by connecting rods to the cranks 
of the guide wheel, and fastens them to the shears, fork, or frame in 
which the wheel is fitted and revolves, so that all the propelling parts 
turn or revolve with the shears and keep in proper position in relation to 
the wheel. According to the angle of inclination at which he places the 
driving levers, the motion of the feet of the rider is more or less perpen- 
dicular or horizontal 
845. C. FE. Brooman, F/ 

Dated 19 ch, 1869. 

This consists in means for employing for heating purposes lighting 
apperatus, especially those fed by petroleum. The ype” apparatus 
consists of a long cylin of iron or other material, ng at its top a 
disc pierced with holes in which the matters tu be heated are placed. In 
the lower part of the cylinder the lamp is placed, and the products of 
‘ied off by a chimney of relatively small diameter, 
maintained by screws in the centre of the cylinder Airis admitted by 
holes formed in the lower part of the apparatus. A spring coiled round 
a supporting rod tends to produce an upward movement of the support 



























nburgh, ** Velocipedes.”—Dated 18th March, 
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and forces the erse of the burner to press against the bottom of the 
chim’ sulator and sight-hole are provided. The above apparatus 
mvj ito for a great variety of purposes. More than one 








bem ser 
or mney may 
7 R. Paterson, @ 
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ites to apparatus for supplying carbonic acid gas to 
ther vessels containing beer or similar fermentable beverages 
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idly, tocollapsible vessels of a peculiar construction forcontaining 
fermentable or aerated beverages. 
8 D. Nurrat, St. Helens, Laveaster, “ Reverberatory Surnaces.” 
120th Ma 186 
constru 1g reverberatory furnaces with a combination 





f the fuel chamber. 

re an opening 
therethrough to 
combustion ; and, 





ill formed at the ba 
is left between the partition and the fire 
or pissage for the regulated admission of air inds 
comm ngle with t’ e fuel gases, and thereby promote 

Secondly, an opening at the side or openings at both si of the furnace 
ut > end or ends of the fire-bridge, so that any deposit in or 
stoppage of the above ioned air > may be easily reached and 
removed. The opening or openings is or are closed when the furnace is at 
work 
849. J 
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road, Edinburgh, “Heatiag and v 


D. Morrison, 6 
Dated 20th March, 
The grate, which is semicircular in appearance between its pillars, and 
round from front to back, is composed of eleven principal parts, namely, 
a channel chamber back outer semicircular chamber, 
chamb »p, an inne nicirer thamber, a circular fire grating 
an ashpan, a fluted semicireular fire-brick back, a semicircular row of 
tube ribs placed vertically, and four quadrant doors and door-guides. 
850. H Whirenovuse, Zipton, and W. Propert, Oldbury, 
"Dated 20th March, 1869. 
1. piece of wrought iron or other tubing of a length 
that of the tuyere to be muie, and at or near the 
bend it into nearly a complete circle, the side circle 
part being in a plane at right angles to the straight portions of the tube 
The t vo unbent portions of the tube are parallel or nearly parallel. They 
place the bent tube described in a properly-formed mould, and cast iron 
or other metal thereupon in the form of a conical or other shaped tuyere 
Ny eyed 
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856. H. E vTON, C e, * Measuring liquids nication. 
Dated 20th M 4, 1869 

An oscillating waterway is employed, arranged centrally between a 

double-chamber ing vessel and the discharge orifice of a pipe 





ws into the meter, and in combination there- 
controlled by the alternate rise and descent of 
I wuring chunbers, to cause the waterway to 
oscillite and turn the inflowing stream from one measuring chamber into 
another. Both me suring chambers are provided with outlets and valves, 
and these latter are c d to suitable apparatus in such a manner as 
ir outlets, so that during the supply of 
r chamber the liquid in the opposite chamber will 
be allowed to esvape from it. 

W. H. Puitups, Nunkead, 
March, 1869, 


This consists of ac 
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with certain n 


floats applied wi e1 
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858. “ Water-fire machinery.”—Dated 
hamber or reservoir for containing a supply of water 
or other liquid. v is introduced through suitable passages. The 
chamber or reservoir is provided with means or apparatus, by means of 
which the space above the water in the chamber is charged with air or 
w at a sufficient pressure to discharge the water from the chamber 
through a suitable outlet when a tap or valve is opened. 

860. J. Boorn, Birmingham, ** Book Dated 22nd March, 1869. 

Instead of making the index of a series of leaves situated at the front 
of the ledger, each leaf being provided with one or more letters of the 
alphabet, as usual, the inventor makes the index in the form of a long 
flap of calico or other flexible material attached or hinged to the inner 
side of the end board of the cover of the ledger, and near the outer edge 
thereof. The flexible flap is covered on its upper side with paper ruled 
into a series of vertical columns, each column being provided with one, 
two, or more letters of the alphabet. The index flap is nearly of the 
width of the ledger with which it is used, but its length is varied accord- 
ing to the size of the ledger and the arrangement of the name columns. 
Not proceeded with, 

862. G. LaupER, Liverpool, “ Tobaceo twister.”"—Dated 22nd March, 1869, 

To a pair of adjustable grooved pulleys revolving in the same plane, 
and so formed that there is left between them a circular opening or 
passage, the inventor imparts a double motion, one on their own 
axes and another round the axis of a revolving disc on which they are 
carried. The first of these motions serves to shape the tobacco and 
propel it through between them, and the second to give the desired 
twist. The tobacco is fed by hand to the grooved pulleys to form a 
twisted core only, or it muy be fed with the covering leaves laid on.—Not 
proceeded with. 

872. I. J. Hicks, Hatton-garden, “Glass stoppers.”—Dated 22nd March, 
1869. 

The inventor forms a stopper of glass, earthenware, vulcanite, or other 
suitable material, in any desired colour, by blowing, moulding, or other 
well known means, and he forms from the lower end of such stopper to a 
certain distance up the side thereof any desired number of grooves or cuts. 
The neck of the bottle is lined with cork, as is now well understood.—Not 
proceeded with. 

875. A. CLarK, Rathbone-place, “ Mixing paints.”—A communication.— 
Dated 22nd March, 1869. 

This consists, First, in combining with a pan, tub, or other suitable 
holding vessel, revolving horizontally on its support, rubbing or mixing 
apparatus, which turns about its support within or over the pan, tub, or 
other holder, so that the united movements of the pan or holder, and of 
the rubbers or mixers, will form or resemble a series of circular lines that 
cut or cross each other after the manner of lathe work or engine turning, 
as it is termed. = 


77. R. Greyson, Wigan, “ Furnace fire-bars.”—Dated 28rd March, 1869. 
upper 
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This consists in making endless travelling fire-bars with their 








surface alternately plain and with acurved notch. The inventor is thus 
enabled to bring the lower edge of the suspended bridge in such a furnace 
nearer to the surface of the fire-bars, and at the same time to allow the 
clinkers to pass under the bridge in the notches or holiow parts of the 
surface of the fire-bars, and thus prevent the accumulation of clinkers in 
the front of the bridge.—Not proceeded with. 
882. C. De Beroave, Strand, “ Punching holes.”—Dated 23rd March, 1869. 
This consists ina mode or modes of making holes in metal by punching, 
by so mechanically feeding, guiding, or controlling the work, or present- 
ing it to the action of the punch or punches, as to in a regular or 
other accurate pitch or distance between the holes when punched, and at 
the same time to insure a proper determined distance of the holes from 














the edge or edges of the work.—Not proceeded with. 
887. F. De Bowens, Philadelphia, “‘ Match splints."—Dated 23rd March, 
1869. 
his consists in entting match sticks and other similar short sticks 
, 






from blucks of wood secured to a 1: Also in the shape 
of the cutting knives and the arrangement of the cuts, the operation of 
the mechanism for giving motion to the knives, and the mode of dleposit- 
ing the sticks in the dipping frames as they fall from the knives. 
R. W South Molton-street 
24th JD / . 
The engine consists of a water cylinder surrounded by or in communi- 
cation with an air chamber, supported by a foot and base plate restiz 
the ground, water being admitted at the top of the cylinder and discl 


therefrom at the bottom. 





890. , “Garden and fire engines.” — Dated 
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BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 


THE condition and prospects of the gun trade here continue to 
afford material for discussion and speculation, but no very en- 
couraging feature has been developed since we last called attention 
to the subject. It is not probable that any early change will take 
place in the Government policy as regards the Enfield factory ; 
and consequently the State will be able to supply its own require- 
ments in the shape of small arms, if not altogether, at least to « 

urge extent, for some time tocome. A considerable number of 
gunsmiths have either turned their attention to other trades or 
have gone to seek employment in America or on the Continent. 
Sporting guns of all kinds have been in improved demand during 
the last two months, but the general requirements in this depart- 
ment at the best of times fail to test by along way the capabilities 
of this wonderful branch of Birmingham industry. The Govern- 
ment proof-house here is being partially reconstructed, the comp- 
trollers having wisely selected this slack season for such a work. 

The Russian demand for railway material is imparting vitality 
to some branches of Birmingham manufacture which would other- 
wise be dull. Several thousands of van locks have already been 
shipped this sea:on, and as many more are in course of execution. 
These locks are not after the fashion of those used in this country. 
They are upright in shape. about Sin. high by 4in. wide, and a 
large bolt, to which is affixel a spring of extraordinary strength, is 
worked by a spindle standing out on the side of the lock to the pro- 
bable thickness of the wood. This spindle is in some cases triangular, 
and in others square, the keys, which are of cast malleable iron, 
of course corresponding. A portion of the locks are required to be 
filed bright, a process which is not only tedious, but quite useless 
labour, as the locks have to be imbedded in the wood and bright- 
ening only renders them more liable to rust. A good coat of japan 
would not only facilitate production but preserve the locks from 
corroding, but the authorities are obdurate on this point of the 
contract. Brass handles for passenger carriage doors are in 
proportionate request. In this branch sume of the makers 
are turning their attention to a much needed improvement 
in the construction of these carriage fasteners, so as to 
impart additional security to the passengers. The vibration 
of an ordinary carriage in motion has a tendency to lift the latch 
bolt over the hasp, which the spring, when much worn, is not 
ilways able to prevent. The only effectual remedy for this is to 
assimilate railway carriage locks to those on ordinary house doors, 
und this in a simple form is what some enterprising makers are 
trying to accomplish. Russian orders for carriage lamps are very 
numerous, and of these a goodly share has been secured by Mr. 
Henry Baynton (Bingley Hall Works), who succeeded to Holden's 
yusiness. There is a correspon‘ling inquiry from the same market 
for signal lamps, which Birmingham produces in such large num- 
bers and in such great variety. 

The house lamp trade is steadily improving, and the industry 
hids fair to extend its already gigantic proportions in this town 
The manufacture of paraffin oil lamps, which was only commenced 
in Birmingham as recently as 1861, had reached in 1865 as many as 
75,000 per annum, and the growth of the trade since that time has 
been proportionately great. Many of the small manufacturers con- 
ine their attention to the production of burners (the part which 
crews into the oil receptacle), of which probably not less than 
800,000 are now made every year. The latter branch is subject to 
great competition on the part of French and German makers, and 
those sold in 1862 at 8s. 6d. per dozen are now with difficulty sold 
at 3s. 6d. A manufacturer informs us that in this bronch division 
f labour and facility of production have been carried to very 
great perfection. They are produced from sheet brass by a ranid 
vrocess of stamping and piercing. One firm uses in the manu- 
facture of these burners some thirty-five pairs of tools, and some 
patterns undergo as many as thirty-eight operations, but the 
rapidity with which the articles are produced is something won 
derful. 

The large engineering werks on the outskirts of Birmingham 
are in stealier activity than recently reported. The Patent Nut 
and Bolt Company (Limited) are producing, it is said, some 2000 
tons per month; and at Muntz’s Metal Works an improving 
activity is noticeable. Heavy cast iron goods are reported in only 
moderate request both in Birmingham and the district, and the 
heavy railway rates are becoming more seriously felt from year to 
vear as the competition increases in more favoured districts. The 
result is naturally to limit the demand for such product to the 
requirements of the district of which Birmingham is the centre. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MARKED SUCCESS OF SoUTH STAFFORDSHIRE IN COMPETING WITH 
BELGIAN FIRMS IN THEIR OWN ARTICLE: Large and excellent 
girders at Wolverhampton for Russia—GirRDERS AT West Brom- 
WICH—THE QUARTERLY MEETINGS OF IRONMASTERS IN BIRMING- 
HAM AND WOLVERHAMPTON: Zhe jirms represented : The business 
done: Buyers specificd—THE LABOUR QUESTION: Is a rise to be 
given to the ironworkers : Threatened turn out of the men—THE 
IRONWORKS ON THE DUDLEY SIDE: What is being done there— 
NORTH STAFFORDSHIRE IRON TRADE: Quarte rly meeting—CoaL 
TRADE: The business—COLLIERS’ AGITATION FOR MORE WAGES— 
ASSURING COLLIERS LIVES— GENERAL TRADES: Which active: 
Remarks on engineering, founding, and railway branches: Prices 
THE FOUNDERS AND THE RAILWAY COMPANIES—GREAT LIBERALITY 
OF BIRMINGHAM MANUFACTURERS—SUCCESS OF SOUTH STAFFORD- 
SHIRE EXHIBITION—CONTRACTORS’ WORK IN WOLVERHAMPTON : 
The new sewerage works and the new corporation premises, 

Souru Staffordshire is determined to hold its own as long a’ is 

possible. Those ironmasters in it who care at all for trade just 

now are not prepared to allow themselves to be distanced by 
makers of commodities which, by a little effort on their part, 
they can turn out with equal facility, and in a superior style to 

their rivals. I have just been to the works of Messrs. G. B. 

Thorneycroft and Co., a firm of ironmasters who have done much 

to lift this part of the kingdom to the position which it occupies 

in the ironmaking world. There I found two pairs of reversing 
rolls busily at work turning out girders which I believe I am 
correct in stating are the largest which have ever gone from this 








district. They are 35ft. in length, » Din. in depth, by 





34 across the flanges, and weighing 74 cwt. each, and in 
the proportion of 241b. to the foot. The work is the 
more satisfactory because of the great noise which is 


now and again being made about the English ironmasters being 
unable to compete with the Belgians in this class of iron. This 
order has been taken at prices lower than the Belgians have quoted, 
notwithstanding that its destination is Russia, and t' at it is loaded 
with the difference of the freight from Hull as compared with 
Antwerp. The finish of the girders surpasses that of those turned 

















out by the Belgium houses; indeed I question if it could be ex- 
celle !. The goods have a smoothness, and a compactness, and a 
polish, which together manifest high-class work, as we!l in the 
preparation of the bloom asin its manipulation. T! rm who 
are rolling this iron may well be congratulated upon their success 
and their spirit. They have not hesitated to spend at least a hun- 





dred pounds in the making of the rolls required in the work, 
Girders of less length are accompanying tho-e I have 
and they form part of the same order. 

Excelle.t girders are also being made | 
Iron Company, of Westbromwich, but 
dimensions as those which are going away 
These last are likewise destined f r Rus sla. 

The chief events of the week outside the v the 
terly meetings of Birmingham and Wolverhampton. The 
at the latter town came off on Wednesday, whilst that in Birming- 
ham was held yesterday (Thursday Both es were 
numerously attended ; but, as is usual, » chief g g was in 
Birmingham. Buyers and sellers were there in force, and amongst 
both were men who had come from districts and leadi »whs 
many miles away. 

The pig makers did a fair amount of bu in nearly all ki 
but at figures which some time ago they would have declined to 
lverstone and 


sket hed, 








the Eagle Coal and 
not of so large 
rom Wolverhapton. 
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accept. The principals of firms in Cleveland and t 

elsewhere were present, assisting their agents in the negotiations, 
In the finished iron branch the continued depression in the 

cotton trade had an unfavourable influence upon the market, 


preventing purchases of iron which are usually made for consump- 
tion in Lancashire and elsewhere, at the same time that it 
slackened certain departments of work for export. 

The orders booked ran upon no one kind in particular, but the 























activity of the railway trade was clearly indicated. Evry user 
of iron intended ultimately to be employed in one or other of the 
purposes bearing upon the construction and ma nance of per- 
manent w or rolling stock is now buying either directly or 
through his agent. Foreign lines are tle largest consumers by 
far, but there were indications yesterday of home lines making 
demands which for some time past has not distinguished the: 





the € 





The general merchants likewise bought, but not te 








customary. There were a few good purchases and more inquiries 
on account of girder and bridge-building iron, whilst the makers 
of tubes, chiefly of the gas kind, were fairly represented, and were 
evidently disposed to do business. Galvanisers placed orders, and 
so likewise did the buyers of very thin sheets. Middle men, who 
cultivate a Government and an East Indian business, made inqui- 
ries with a view to trade hereafter; and local hardware manufac- 
turers and cut and forge nailmakers bought for gradual delivery. 

Prices were, however, generally much under list. but with the 
turn of the market in favour of sellers as compared with the rates 
which prevailed at the Midsummer meeting for we are doing 
more work now than was observed at that date. 

Calculations were disturbed by the action which the men are 
taking ; and the wages question was much discussed, particularly 
at the Wolverhampton meeting. The men had sent to the pre- 
liminary meeting an application for a rise of a shilling per 
ton in the wages of puddlers, and ten per cent. in those of 
millmen. To this the reply of the association was that prices 
instead of havingz one up had come down since the date at which 
the present scale of wages was fixed. but that a rise should 
be given so soon as it was possible. With this reply the men 
are not satisfied. They have held what they term a mass meet- 
ing, and have resolved that if masters should not rescind, 


at the meeting on Thursday, the decision to which they came at 
the preliminary meeting, then that the customary fortnight’s 
notice shouldbe given on Saturday next with a view to a turn-out 
on the expiration of the notice. No official communication of 
this decision has been made to the trade, the men preferring to 
intimate it to their masters in a report of the meeting, as published 
in the local papers. Whether or not the threat of giving notice 
will be carried out remains to be seen. If they should give noti 
then the question of a rise or not will have to be discussed. If no 
notice should be given, then the question remains as it stood at 
the close of the preliminary meeting. 

From the Dudley side of the district the report is :—-There still 
continues a good demand for sm ll size 8, BK h as strips, ho ps, 
bars, angles, and rivet iron, and some few of the works are well 
employed in producing rails. he iron trade continues in much 
the same state as it has been for some months past, and there is no 
revival expected to take place here before next year, if it does 


then. What the conditions of the trade may be in the spring we 
cannot tell, predictions having so far failed. The great competing 
markets in the north of England will prevent the iron trade in this 


district from fluctuating again as it has done in years past, when 
at one time hot-blast pig iron rose from £2 15s, to £5 10s., and 
cold-blast to £7 per ton, all within a few months, and of course 
finished iron advanced in the same proportion. The ironworkers, 
well understanding this, and knowing, as they do, the difficulty 
the masters have to get a reasonable profit upon their productions, 
will, we hope, cease to agitate the question of wages, at least for 
the pre-ent. 

The North Staffordshire Iron and Coal Masters’ Association held 
their quarterly meeting last week, under the presidency of Mr, 
Wragge. There was only a moderate attendance. The st of 
trade in general was reported to be tolerably good, the of 
limestone and coal having been equal to the average. Complaints 
were made about underselling, and it was resolved to disc 
nance this as far as possible in the future. The works are for the 
most part steadily occupied 

The coal trade of South Staffordshire is rather better, owing to 
the increased demand for household coal, hence the Cannock 
Chase mines are now being worked to their full extent. Fresh 
workings are also reported in this district. The miners are 
tinuing their agitation for higher wages, though the moven 
seems only to have been taken up coolly, as the proposed adjourn¢ 
conference has had to be postponed for a fortnight, and the 
Lancashire masters have already stated that they cannot concede 
an advance. The last meeting here was held on Monday at 
Oldbury. 

Impetus is attempted to be given to the movement begun in 
South Staffordshire for the assuring of colliers’ lives. One of the 
coal and iron firms there have made an arrangement with a London 
assurance company by which, paying in advance the 3s. a week 
contribution of their men, they secure for their representatives at 
death £15, and one-fifth more relief in time of sickness than the 
men received from their employers, who until now have them- 
selves been the assurers. Grateful for this, the people met on 
Monday last, and presented their masters (Messrs. Groucutt and 
Sons, of Bilston) with an address. Three claims have been made 
since the system was begun in South Staffordshire, and two of 
theu. have n at Messrs. Groucutt’s works. The last occurred 
only a day or two ago. 

The general trades, alike of Birmingham and South Staffordshire, 
are fairly occupied, without there being any very marked activity 
in anv branch, now that the time for sending goods to escape the 
new Brazil tariff is up, and machinery required in the harvest 
fields at home is not a current season trade. Engineers, a: a rule, 
are, however, steadily occupied, and founders are doing decidedly 
more ; whilst the railway fastening and girder people were hardly 
ever before so busy as they are now. Excepting in railway work, 
prices are unimproved ; and the founders are only able to secure 
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specifications by quoting exceedingly low, and by inducing the 
railway companies to quote them lower rates than have heretofore 
prevailed in respect of localities where the founders see a chance 
of getting new orders. 

The liberality of the manufacturers of Birmingham in the pro- 
motion of the scheme of national education which has been began 
in that borough with so much earnestness is very conspicuous. 
The following gentlemen have undertaken to subscribe £1000 each 
by annual instalments extending over ten years:—Mr. A. 
Brogden, ironmaster, of Ulverstone, and M.P., for Wednesbury ; 
Mr. G. Dixon, M.P., Mr. R. L. Chance, Mr. J. Chamberlain, 
Mr. Jos, Chamberlain, Mr. G. B, Lloyd, Mr. A. Field, Mr. A. 
F. Osler, F.R.S., Mr. W. Middlemore, Mr. Archibald Kenrick, 
and Mr. F 38. Bolton, all of Birmingham. Some four other 
Birmingham men and Mr. Potter, M.P. for Carlisle, have each 
given £500. 

The South Staffordshire Exhibition, after having undergone its 
period of doubt, has now arrived at a condition of certainty in re- 
spect of the pecuniary issue. It is now certain that there will be 
a surplus—one that will prove a considerable help to the South 
Staffordshire Educational Institute and the School of Art in 
Wolverhampton, which are to share in the profits. Last week the 
visitors numbered 8427, making a total since the opening of 185,000 
persons. The show is to close on the 29th inst. The corporation 
of Wolverhampton last Monday passed a resolution in which it 
desired to record ‘‘its approval of the selection of this borough as 
the site of the Exhibition, its admiration of the excellent arrange- 
ments made by the committee, and its best thanks to the 
exhibitors of industrial products and works of art. This council 
cannot fail to recognise the stimulus thus given to mechanical 
excellence in the various trades of the district, and to the im- 
provement of taste in art, on which many of such trades are 
dependent, and that study has been enhanced by the facilities 
given to visitors for obtaining instruction and intellectual recrea- 
tion.” This official testimony will be communicated on the 
closing day by the mayor, who will take part in the winding up 
ceremony. 

The Wolverhampton corporation are proceeding with their 
sewerage operations as rapidly as the working plans can be got 
ready. The system, it will be recollected, is one of irrigation, 
and the land to be irrigated has been so judiciously selected that 
the sewage will reach it without the aid of a pump. The work 
has been divided into several contracts. No. 3 was allotted on 
Monday last. The contractors are Messrs. Jones and Jepson, of 


Neith. Thus far each piece of work will have been done by diffe- 
rent contractors. Altogether there were ten tenders for this 
No, 3. 


After a failure in completing arrangements with a Manchester 
builder, the Wolverhampton Town Council have accepted the 
tender of a contractor of their own town for the work to be done 
in the erection and fitting up of a new town hall, police barracks, 
borough sessions court, oe the like, a building which is to be 
commenced at the close of this month. The contract price is 
something over £16,000. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Commencement of the quarter generally dull : 
Prospects of the home trade encouraging : New railway schemes : 
Extensive relaying: Bars and pig: Foreign demand for rails : 
Closing of the Russian season : Orders in hand that will carry to 
Christmas; The Russian demand next year: The agitation for 
an inerease of wages dying away—THE TIN-PLATE TRADE: 
Quarterly mecting: Unfavourable position of the trade—SteaM 
AND HOUSE COAL TRADES—ABERTILLERY TIN-PLATE WoRKS— 
Cwm Errin Mine—IMporTANT COLLIERY CASE—TRADE OF THE 
SouTH WALES PORTS. 

For two or three weeks after the commencement of a quarter 
there is generally a litt!e dulness in the iron trade even in the best 
of times, and the present quarter is no exception to the rule. 
Settling old accounts and taking stock, which many do every three 
months, take two or three weeks to complete, and then both 
buyers and sellers once more commence to enter into transactions 
with their usual readiness. The prospects of the home trade are 
considered encouraging, the fairly abundant harvest, and the 
gen-ral recovery evinced in all branches of trade indica’ing that 
greater activity may safely be looked forward to in the demand 
foriron, It is not probable that there will be many new rail- 
way schemes this year, but the old companies are relaying 
extensively and placing their roads in first-class order, which 
will necessitute a supply of rails largely in excess of the 
 sanegrosn made during the last two years. In ordinary 
vars, excepting for special purposes, there is not likely to be any 
movement until the spring of next year. The pig market is quieter 
than anticipated, the inquiry from several sources having fallen 
off, tin-plate makers more especially buying less quantity than 
usual, On foreign account the demand for iron, rails chiefly, must 
be pronounced satisfactory. As reported last week, the Russian 
shipmentsare closing for the season, but this circumstance causes no 
anxiety to ironmasters, because they are so well placed for American 
and other foreign contracts that no doubt is entertained of the esta- 
blishments being keptinaverage employ uptoChristmas. Afterwards 
Russian engagements will be again forthcoming, and, large as the 
demand was this year, some express the greatest confidence that 
the exports in 1870 will far exceed those of the present year. The 
agitation for an increase of wages appears to be dying away, the 
men being apparently convinced that it is useless to move in the 
matter, at least this year. Probably next spring, with a further 
improvement in the trade, there may be a chance of an advance in 
wages, 

The tin-plate trade is characterised by unusual dulness. At the 
quarterly meeting held at Gloucester, Mr. Woodruffe, of the 
Machen Works, Monmouthshire, occupied the chair, and the 
buyers represented were Bolitho and Sons, Von Dadelzen, J. 
North, French and Smith, London, Nash and Co., Liverpool, 
Vivian, Younger and Bond, London. The exports of plates up to 
the present time this year were reported to be 190,000 boxes in 
excess of the corresponding period of last year, and this in the 
face of an unusually dry season, which caused a scarcity of water 
and a general reduction in the make, together with the absolute 
stoppage of several works. Tin-plates have been offered at lower 
prices in New York than at Liverpool, which is a proof of the 
extreme dulness which prevails, and stocks are still heavy in 
America. The continued high price of tin is another unfavourable 
circumstance. The tone of the meeting was altogether desponding, 
and a resolution was agreed to that the condition of the trade has 
become so eg serious since the commencement of the 
yea: that a further reduction in the make is absolutely necessary, 
as the only remedy to restore confidence and return to anything 
like reasonable profits for the manufacturer. 

Scarcely any change is to be reported in the demand for coal. 
The fine weather of the last few days has enabled shippers to clear 
considerable quantities, both foreign and coastwise, and the 
majority of the collieries are better employed than last week. 
An advance in prices for steam coal is expected to be realised 
before the close of the year, but it is clear that to accomplish this 
there must be a large addition to the eee. 

Abertillery Tin-plate Works were offered for sale by Barnard, 
Thomas, and (o., at the King’s Head Hotel, Newport, on 
Tuesday. The highest bidding was £7000, by Mr. Phillips, of the 
Abercarn Works, which included tools, &c., of the value of £947. 
The reserve for the works alone was declared at £6500, and con- 
sey the property was withdrawn ; but it is believed that 
ultimately Mr. >hiblips will become the purchaser. Thirteen years 
ago the works sold for £14,650, or more than double the figure 
offered for it on Tuesday, which is a proof of the extreme 
depression at present prevailing in the tin-plate trade. 

At the Cwm Erfin Mine meeting a dividend of 10s. per share 


(£7 10s. paid) was declared. 





A question of importance relating to colliery rules was raised 
at the Merthyr police-court before Mr. J. C. Fowler on Monday. 
A collier named John Davies, employed at the Gethin Colliery, the 
property of Mr. R. T. Crawshay, was charged with having violated 
one of the special rules of the No. 1 pit. Several colliers were 
examined, who stated that they had detected the defendant 
attempting to strike a match on his lamp in one of the level head- 
ings, on Thursday, the 7th inst. The fireman, named Bowen, 
after having turned the offender out of the workings, searched 
the level and found a piece of a match which had not been 

. Mr. Plews, who appeared for the defendant, contended 
that the certified copy of the rules which was offered in evidence 
could not be taken, as they had become void on the ground that 
they had not been certified subsequent to the death of the former 
proprietor, which had occurred about eighteen months ago. 
Mr. James held that a change of proprietorship did not affect the 
rules, which, once certified, were, accordi»g to statute, in force until 
the colliery was worked out. Mr. Fowler said the case was one of 
the greatest importance to all colliery people, and adjourned the 
case for a fortnight, in order to have time to come to a decision in 
the matter. 

The returns of the trade of the South Wales ports for the past 
month are as annexed :— 

Exports or Coat. 
September, 1869. 
ons, 


September, 1868. 


ons. 


Corie .c cc ve co co cc BOMB wn nn 167,421 
Newport... «2 oc co oe 29,494 .. o 31,731 
it ee! ,l ee ° 50,870 
Ldamelly oo cc co «+ 00 oe 7,005 oc © ce ce 6,575 


SHIPMENTS COASTWISE. 
Septeraber, 1869. 
Tons. 


September, 1868, 
ons. 





Cardiff .2 «e .. oe co co 70,058 oc ce co co 64,008 
Newport... .. 56,898 se oe 58,187 
Swansea... .. «- . Jf eae ee 21,650 
Edameliy .. oo cc co co co 81,908 we cco co co 16,78 


Cardiff also exported 20,844 tons iron and 7248 tons patent fuel; 
Newport, 8298 tons iron; and Swansea, 2191 tons iron and 6345 
tons patent fuel. Fully two-thirds of the quantity of iron 
exported was for the Russian and American markets. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES 
(From our own Correspondent. ) 

LIVERPOOL: Launch of an iron ship—STATE OF TRADE AT SHEF- 
FIELD—MEETING ON TRAMWAYS AT MANCHESTER—MALLEABLE 
TRONWORKERS’ CONFERENCE —THE SMOKE QUESTION AT LEEDS 
—REVENUE OF THE CLYDE TrUST—THE CLEVELAND IRON 
TRADE—CONTRACT FOR A LARGE STEAMER FOR THE PACIFIC 
Stream Navigation CoMpaANY—MIpLaND RatLway: Sheffield 
and Chesterfield Section—NORTH-EASTERN TOPICS : North Shields 
Waterworks Company—TRIAL TRIP OF THE PRINCESS (S.8.)— 
GLasGow CoRPORATION WATERWORKS--THE COTTON TRADE AT 
PRESTON—STATE OF TRADE IN SOUTH YoRKSHIRE—SMOKE AT 
BraprorD : The Bowling Iron Company. 

Wirt regard to Liverpool matters, we may note that Messrs. W. 

C. Miller and Company have launched from their Garston yard 

an iron vessel of 400 tons, for Messrs. Glynn and Sons. She has 

been named the Rio Loge. 

There is little improvement to note in the old staple trades of 
Sheffield, but the reports as to the heavier branches are more 
favourable. In the armour-plate mills, and in the shot and shell 
works, there is now a fair amount of activity. There is more inquiry 
for railway matériel, and at some of the works the machinery is 
going night and day. Orders have come in more freely for steel 
rails, and the mills are kept well employed ; a moderate amount of 
steel is still being exported to the Continent. 

At a meeting held at Manchester yesterday week on the subject 
of street tramways the following resolution was adopted :—‘‘ That 
having heard the statements of Mr. D. Chadwick, M.P., Mr. 
Morris (of Messrs. Ashurst, Morris, and Co.), and Mr. Gore, 
engineer, in regard to tramways in America, Russia, Prussia, 
Italy, Brazil, Belgium, and Denmark, and having examined the 
models and drawings showing the improved rails now adopted in 
Brussels and Copenhagen, it is the opinion of this meeting that it 
has been satisfactorily proved that street tramways, properly con- 
structed and under due regulations, would be of great public con- 
venience.” 

A malleable ironworkers’ conference at West Hartlepool has 
decided to apply to the Local Board of Conciliation for an advance 
of 1s. per ton on puddling and an equal percentage to millmen and 
others connected with the trade. The application is to be made 
in sufficient time to enable the court to give its decision before the 
end of the year. 

Yesterday week Mr. Bruce, stipendiary magistrate for Leeds, 
gave his decision in the case of Messrs. Scriven and Holdsworth, 
machine makers, charged with using a furnace not properly fitted 
with smoke-consuming apparatus. The magistrate said the case 
was one in which he was disposed to — the infliction of any 
penalty, because he thought that the defendants had acted in a 
bond fide manner, with a wish to consume smoke, and had, indeed, 
made some efforts with that object, but he considered them 
inefficient. He did not see that any harm could be done by 
adjourning the case for a month, to allow the defendants to 
remedy any defect in the furnace. It v.as not the wish of the 
town council, he was sure, to have fines inflicted where endeavours 
were made to consume smoke. 

The revenue of the River Clyde Trust in September was 
£14,515, as compared with £12,627 in September, 1868, showing 
an increase of £1888. For the quarter ending September 30th the 
increase in the revenue, as compared with the corresponding three 
months of 1868, was £5090. : 

There is little alteration to report in the state of the Cleveland 
iron trade. Contrary to expectation, the ironmasters’ returns for 
the past month show a decrease instead of an increase in their 
stocks. The manufactured iron trade shows little or no change ; 
large shipments are still proceeding, but some of the heavier rail 
contracts have been completed. The shipbuilders of Stockton and 
Middlesborough are still well employed, and the marine engine 
builders are busy. The make of pig iron in the Cleveland district 
in September was 96,775 tons, as compared with 87,302 tons in 
September, 1862, The makers’ stocks were computed at the close 
of September at 63,810 tons, as compared with 84,332 tons at the 
close of September, 1868. The stock in the warrant stores, October 
5th, was computed at 41,777 tons, as compared with 72,201 tons in 
October, 1868. The number of furnaces in blast in the Cleveland 
district at the close of September was ninety-six, the number out, 
but available, was ten, and ten furnaces were not likely to be 
again blown in their present form. The Middleton Iron Company 
is building one new furnace, Messrs. Samuelson and Company are 
building two new furnaces, Messrs. Swan, Coates, and Company 
are building two new furnaces, Messrs. Lloyd and Company are 
building two new furnaces, and Messrs. Stevenson, Jacques, and 
Company are building one new furnace. 

Messrs. Randolph, Elder, and Co., have contracted to build a 
steamer of upwards of 3000 tons buithen for the Pacific Steam 
Navigation Company. 

The Government inspector is expected to go over the new line 
of railway between Sheffield and Chesterfield next week. It is 
expected that the line will be ready for traffic about November 1. 

ith re; to North-eastern topics, it may be noted that the 

North Shields Waterworks Company intends to sink another shaft 

somewhere in the neighbourhood of Preston Colliery, where it 

hopes to come upon a good supply of water. 

esterday week the Princess, a screw steamer, launched a few 
weeks since by Messrs. Denton, Gray, and Co., for a Flensb 
cor , made a trial trip, in w ich dhe attahnel an-eguapeupest 
of about 104 knots per hour, 








Mr. Gale, C.E., in a quarterly report on the Loch Katrine 
Waterworks, states that the rebuilding of the bye-wash of the 
Littleton reservoir at the Gorbal Works is all but completed. Some 
permanent fencing at these works will be proceeded with this 
winter. 

Little more than one-third of the cotton machinery in Preston is 
now employed. 

The South Yorkshire iron trade continues ina pretty good state. 
The demand for rails especially continues as active as it has been 
for several years past. ‘There is not quite so much doing, however, 
in steel. The coal trade has somewhat improved; a larger tonnage 
is going to London of the Barnsley seam. To Grimsby the steam 
coal trade has been rather quiet. 

On Friday, for the third time, the Bowling Iron Company was 
summoned through its manager, Mr. S. L. Coe, before the Bradford 
magistrates, for the non-consumption of smoke. The defence was 
that the company had consumed its smoke as far as practicable 
since the 16th of August. An order was made for the abatement 
within two months of the nuisance complained of. 








PRICES CURRENT OF METALS AND OILS. 





















1869. | 1868. 
Coprer—British—cakeandtile; £5.d. £8.da.| £8.d..£8. d. 
Per tON .cccccceccccscce| 71 O 0... 73 0 0/73 0 0.. 74 0 O 
Best selected .. 74 0 0..75 0 0/75 0 0..76 0 0 
Sheet ...... 177 0 0.. 78 10 0| 78 0 0.. 80 0 0 
Bottoms ...... sl 0 0O.. 8110 4 81 0 0.. 82 0 0 
Australian, per ton 74 0 0.. 76 0 0/77 0 0..79 0 0 
Spanish Cake .... 7200.75 00)/000. 000 
Chili Bars........ 66 10 0.. 67 0 0| 67 0 0.. 6710 O 
Do. refined ingot | 7010 0. 72 0 0} 71 0 0..72 0 0 
YeELLow Merat, per lb. ......| 0 0 64 0 063] 0 0 6 007 

Iron, pig in Scotland, ton....| 213 3 cash 213 J cash 
Bar, Welsh, in London......| 612 6.. 615 0} 610 0.. 615 0 
Wales ..... -| 600... 6 5 0| 515 0. 6 UV O 
Staffordshire | 7 5 0.. 7 7 6| 7 7 6. 710 O 
Rail, in Wales........... oooh OU Oe FT OO] SM Oe 6 OE OD 
Sheets, singlein London ..| 9 5 0.4. 000) 950. 00080 
Hoops, first quality ........] 8 5 0. 8 7 6) 850.000 
MONS .cccectocssoevesee| F §§ G. FMW Oi 7 TF Oe TR SE 
Swedish.....cce--ccceccocce| 915 0.0.10 5 0/10 0 0.0.10 5 O 
Leap, Pig, Foreign, perton ..| 18 7 6..1810 0|18 7 6..1810 0 
English, W.B. ....00..se0000) 200 5 0.. 0 0 O} 21 5 0. 0 0 0 
Other brands ....cccoce--ee| 1817 6..19 2 6/19 5 0. 0 0 O 
Sheet, milled ........eeee00| 20 0 0.2. 0 0 0/2 0 90., 0 00 
Shot, patent..cccccccssseoee| 22 0 O.. 0 O 0} 2210 O.. 2215 0 
Red or minium .....esee0e-| 20 5 0.. 2010 0/2015 0. 00 0 
White, dry ..... ccccccccece| 26 U0 0.. 28 0 0/27 0 0.. 28 0 O 
ground in Oil .e.eceseeeee| 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. ... see..0--| 24 0 0.6. 0 0 0) 24 0 0.. 00 0 
QUICKSILVER, per bot. .....6-.| 617 0.. 618 0] 617 0.. 0 00 
SPELTER, Silesian, per ton ....| 20 0 0.. 20 2 6/20 5 0.. 2010 0 
English V&S ......seccee--| 20 5 0.. 0 0 0/20 5 0.. 2010 0 
ZINC, ditto sheet...scecccccees| 25 0 0.6. O VU 0/26 0 0. 0 0 0 
STEEL, Swedish faggot ......--| 09 0 0.. 0 0 0) 0 00. 000 
°° CE REE | SE eee ee er Se 
Tix, Banca, percwt.........0¢] 6 8 0.. 0 0 0] 417 0. 41710 
Straits, fine—cash .........6] 6 8 0.. 0 VU 0] 41510. 0 0 0 
Ver OTE cccccccccccese)! 6 FT O.. 6 FO] OM Qe 8 OS 
English blocks ....seee000.| 6 6 0.. 0 0 0] 418 0. 0 0 0 
MO scisectvetsencses 15 OT Ge OOO 4H Oe FOO 
Refined, in blocks ...... «| 6144 0.. 000) 510. 000 

Tryp.ates, per bx of 225 shee’ 

DROS scccsesaseseosencsecss £ BS Oe 5.8 OB Ete 5 2S 
SE ickcecve-sescccocsanss 2 8 Oe 3H EE te 8 Oe 
IC charcoal ....... csccssece! 2 6 Oe 1D EO Os 8 OO 
BEGG itacescovensectscss! SRO. 10 SG 31S Os 2M FD 
Coa .s, best, per ton ....see00e| O19 0.. 0 0 0] O18 6. O19 0 
Other sorts .......csecccece| 916 6.. O17 3) 014 6. 018 O 
Ois, per tun, Seal, pale....../ 39 0 0.. 0 9 0) 36 0 0.. 0 0 0 
BYOWD ...ccccccsesceoe-e| 38 0 0.. 84 O 0/81 0 0.. 83 0 O 
Sperm, body .......0.-eece| 92 0 0.. 93 09 0/9910 0.. 0 0 0 
While, South Sea, pale......| 39 0 0.. 0 9 0) 38 0 0..40 0 0 
WORST cocccecccscccosces | OG Ge 8 8 OI 6 Oe BD O © 
Brown .eses- eee coo | 34 0 0.. 35 0 0) 33 0 0.. 34 0 0 
E.I. Fish ...... | 382 0 0.. 0 0 0) 82 0 0. 0 0 0 
Olive, Gallipoli .. oooe| 58 0 0.1. 0 O 0) 68 O O.. 69 0 
Spanish...... eeoe| 5510 0.. 5610 0] 67 0 68 0 0 
Palm — cscocese soe} 4210 0.. 43 9 0/42 0 0.. 43 0 0 
SAE -.cccsacsssees coveee] 29 0 0.. 0 0 0/2910 U.. 0 0 O 
Rapeseed, English pale ....| 41 0 0.. 0 9 0) 3310 0.. 0 0 0 
Brown ..ce.see--cocccece| 38:10 0.. 3815 O| 3110 0.. 3115 0 
Foreign pale...... |} 44 0 0.. 0 0 0/35 0 - 000 
Brown ..e0 | 39 0 0.. 0 9 0/3110 0.. 32 0 0 
Lard .occcccccccescce |72 0 0.. 73 9 0/67 0 0..70 0 0 
TalloW socccccesosecccecccoce| 85 0 Ose 0 © 6) 87. 0 Oe 0 O 0 





PRICES CURRENT OF TIMBER. 
1869. 1868. 1869. 








1868. 
Per load £528 | £3 £ 8 | Per load— Z£4e2£n46 44, 
Teak ...cesceseeeee 10 10 11 -v 10 40 12 10 | Yel. pine, per reduced C. 
Quebec, red pine 165 415) 3 + 48/106 ja, Ist quality 18 «0 919 17 01810 
yellow pine .. 4 0 5 1, 213 315 Qnd do. .. 13 01310 11 10 1210 
St. John’s N.B.. yel 0 0 Uv O| U v O O Archangel, yellow.. 101/13 0 11 013 0 
Quebec, oak, white.. 51' 517/ 5 5 6 O St. Petersburg, yel 11 013 0 lv O13 0 
birch ...... 5 5 0| 314 415) Finland .......... 6 0 610) 6 57 & 
elm ....-54 551 4 0 417 | Memel............ 0 0 0 0 12 018 0 
Memel ..... ee © 0 0} © O O O| Gothenburg, yel. .. 8 0 915) 8 O 9i0 
Dantzic, oak 5 6 5) 45 5lv | whie 719 810) 8 O ¥ O 
fir . 10 4 0| 41 4 O|| Geffe, yellow ...... 9 01010) 9 010 0 
Memel, fir . 10 *10| 215 3 0 | Soderhamn.... 81010 0} 9 01010 
Riga ...eee le 3 0} 215 8 O | Christi: p 
Swedish ....eeeeee 25 21l|] 2 2 2 5| 10ft.by 3 by9> 10 0 12 10) 10 10 12 10 
Masts, Queb. rd pine 4 0 6 0} 4 0 6 0! in. yellow 
yl pine 410 6 0) 410 6 0 Deck plank, 'nt.t 9 9 9 of 9 0 0 0 
rdpined0 0 v0 0) 0000 per 40ft. Zin. .. 
Lathwood, Danaim.4 0 * 0) 510 6 10 Staves. per staudard M. 
st. Peter’s G6 0 610 | 710 8 10 | Quebec pipe ...... 65 0 67 10) 6719 0 @ 
Deals, per C., 12ft. by 3ft. Yin, ca . puncheon ., 19 020 0 2310 0 
Quebec, wht. spruce 12 017 6113 018 O Baltic, crown .. 
St John,whtspruce 13 015 0 13 015 0 ipe ; 135 0 1500)135 0 1500 








AT a future and not distant day (says the Railway News) calm 
and refleeting men, while condemning the policy and the means 
by which the undertaking was carried into effect, and the loss and 
disappointment which it has temporarily caused, will refer to the 
Chatham and Dover asa railway which was only not successful 
because it anticipated, rather than followed, the demands of a 
growing and rapidly extending traffic of the metropolis. 

New RESEARCHES INTO THE COAL-TAR CoLouRS.—Prof. A. W. 
Hofmann has recently made considerable additions to our knowledge 
of the processes by which colouring matters are formed out of the 
hydrocarbons of tar. To the well-known labours of this chemist on 
the aniline colours must now be added investigations on naphthaline 
rose, aniline green, and on the relations of isomeric xylidine. Itis 
worthy of notice that all the valuable colours which have at present 
been investigated possess a similar somewhat complex structure of 
their chemical molecules. Several molecules of naphthalamine com- 
bine to form the splendid rose colour manufactured by Clavel in Basle 
in a precisely analogous — was earlier proved to be the case in 
mixtures of con of the aniline series. It also seems to be a general 
rule that the presence of some methyl compound is necessary to form 
a colour out of the bases belonging to the last-named series. The 
aniline-green is produced, together with the aniline-violet, by the 
action of iodide of methyl on rosaline, and is to be as a 
compound peg ap ar oe with iodide of methyl. The loose 
character of this combination explains the readiness with which 
the green passes into other colours ; for instance, violet and grey. 
Ladies who wear dresses coloured with this iodine-green should be 
very careful not to go to close to the fire, as a temperature of 
250 to 300 deg. Fah. very soon changes the beautiful grass-green 
into very unlovely hues. 4 

MopeERN INVENTIONS.—That great invention the “‘ Chronograph,” 
which times all the principal events of the day, and has revolu- 
tionised and superseded the clumsy old-fashioned “‘Stop-watch,” 
seems likely to be eclipsed in fame by that still greater and more 
useful invention the ‘* Keyless Watch.” The fact of no key being 
required renders these watches indispensable to the traveller, the 
nervous, and invalids. The enormous number sent even by post to 
all parts of the world is a convincing proof of their great utility. 
The prices at which they are sold range from 5 to 100 guineas. 
Thousands of them are manufactured by Mr. J. W. of 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post for 2d. a most interesting historical pamphlet 
upon watch-making.—[ADvT. ] 
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LITERATURE. 


Modern Practice of the Electric Telegraph: a handbook for 
« Electricians and Operators, By Frank L. Pore. New York : 

Russell Brothers. 

WE shall not assume it as our province to enlarge upon 
whatever faults Mr. Pope may have committed in the 
handbook of telegraphy which he has recently published. 
‘Lhe work in question is purely American in origin and 
purpose ; it treats of the telegraphy, and is intended for 
the instruction of the telegraphists of America. Therefore 
the influence of its merits and demerits will be felt there 
alone. That which, however, particularly interests us in 
this book is the opportunity it affords of tracing the differ- 
ences existing between the practice of telegraphy in the 
United States and the systems in use in Europe. And this 
opportunity is particularly acceptable, as it is the first time 
that we have seen any work treating so clearly and exclu- 
sively of the American system as this does. 

For the general reader, as well as for the student of tele- 
graphy as a science, such works as that of Mr. Pope are of 
too abstract a character to be of much value. Both these 
classes of readers are interested, of course, in the systems 
and constructions used in America; but not exclusively so. 
They require to know also those systems and constructions 
in use in England, France, Germany, and _ elsewhere, 
to be able to appreciate the differences between them ; 
to trace these differences to the influences of those 
systems which they have superseded, and to follow their 
efiects upon the developments of systems which are probably 
destined in turn to supersede them. To such readers there 
are works of a higher class embracing a wider range of 
information; such, for instance, are the Books of Dub and 
of Schellen, in Germany; of Dumoncel and of Blavier, in 
France; of Sabine and of Lardner, in England. But there 
is a subordinate class of literature in telegraphy which is 
by no means to be despised, from the fact that it is destined 
for the use and instruction only of clerks and others em- 
ployed, or aspiring to be employed, in working the system 
of any individual administration. Amongst such works 
there are some of great value—of especial value to the few 
hundreds cf operators to whom they are addressed, and in- 
directly, therefore, of value to mankind; perhaps more so 
than some of the more comprehensive and laborious treatises 
we have just enumerated. One of this class of books is the 
“Manuel de Télégraphie Electrique,” by M. L. Bréguet— 
a work confined to the French systems and apparatus. M. 
Bréguet, when he wrote this book, knew perfectly well 
that there existed better systems, better instruments, 
better insulators elsewhere; but it was not his business 
to deal with them. He sat down to write a handbook of 
French telegraphy, and he contined himself to his task. 
Another valuable book of this class is the “ Handbook of 
the Telegraph,” by Mr. Culley, who, in a volume widely cir- 
culated amongst the emp/oyés of the principal telegraph 
company in England, has given us a description of English 
telegraphy, with every essential detail to be known by the 
better informed class of operators in the service of the 
Electric and International Company. To the writers of 
this class Mr. Pope has wisely added his name in giving 
us his capital treatise on American telegraphy. From this 
excellent little book the operator can glean all the 
instruction which he requires for the service he is engaged 
in, whilst an aspirant who has mastered all Mr. Pope’s 
teachings may close the book in the full assurance that he 
has advanced already by no mean steps within the portals 
of electric science. Mr. Pope has fallen into some of the 
errors of his predecessors in this line in dabbling too much 
in mathematical formule, which, in his book, as in theirs, 
look nervous and uncomfortable; but this fault is, happily, 
a small one, and the vanity of its commission is excusable 
by the evident desire the author has shown to render his 
book useful. 

The first principle of the telegraph circuit in America 
differs from that in use in England. On our lines, 
when the instruments are in repose, no current circulates 
in the line ; and when a signal is given it is effected by 
the transmission of one or more currents, whose duration, 
frequency, and order determine its nature, On the American 
lines, however, the instruments are in repose when the 
lines and apparatus are traversed by a continuous galvanic 
current, the signals being given by interrupting it at in- 
tervals. With this fundamental difference in the two 
systems, it is natural that important differences in the 
nature of the apparatus employed, as well as in the direc- 
tions and tendencies which the development of the art has 
assumed in the two countries, should be found. 

In England, as well as in European countries generally, 
each station in a line, whether it is end or intermediate, is 

rovided with a galvanic battery, and the signals are given 
. inserting this battery intermittently in the line circuit 
by means of a proper commutating manipulator. But, in 
the States of America, only the end stations of telegraph 
lines are provided with batteries whose currents circulate 
in the same direction through the instruments at both 
the end and intermediate stations. With this plan of 
connection, therefore, a signal may be given from any 
station or point on the line and received at every 
other station by simply breaking the metallic circuit. 
This system has its especial advantages and disadvan- 
tages. The chief advantage consists in the fact that, 
by cutting the line wire at any part of the circuit, sepa- 
rating the severed ends and re-touching them at proper 
intervals, a message may be transmitted to every station 
along the line without demanding any special apparatus on 
the part of the transmitter. Thus the guard of a train 
which has met with an accident far away from any station 
might communicate the news of his disaster, and demand 
assistance, without having to carry with him either battery 
or apparatus ; whilst he could, by inserting between the 
severed ends of the wire a very simple and small pocket 
sounder, receive a reply. On English lines, to do this the 

1ard would not only have to be supplied with apparatus, 
ut likewise with batteries, which, in case of a collision, 
might be rendered useless when most needed. The dis- 
advantages with which the American system is encumbered 
is that the lines can be easily tapped by an enemy or for 





mischief ; and the same facility which the guard of a 
broken-down train has of communicating his disaster to all 
the stations on the line, and of receiving their replies, is 

ssessed by anyone who, knowing the service signals, might 
“ disposed, from motives of policy or malice, to intercept 
the regular correspondence or to circulate information which 
might be calculated to mislead in times of danger. 

We cannot say that American telegraphy is less efficient 
than that of Europe, but it is certainly in a more primitive 
state of development, both as regards scientific and 
practical appliances and methods. The illustrations and 
descriptions of the Morse apparatus given in Mr. Pope’s book 
are confined to constructions of that known over here as 
the embossing recorder. It consists of an electro-magnet, 
whose wire coil is inserted in either the line or local cir- 
cuit, and of a style at the end of a beam, which is worked 
by the attraction of a soft iron keeper to the poles. A 
strip of paper is drawn by clockwork over the style, 
between two suitable rollers, and is scored correspondingly 
with the movements of the keeper and beam. This 
apparatus is the oldest form of the Morse instrument—or 
“register,” as it is called in the States—and, although the 
only form used in the country of its invention on those 
Morse lines upon which it is deemed essential to preserve a 
record of the messages received, it has in Europe long since 
been superseded by various more elaborate constructions. 

The modification of the Morse apparatus now generally 
employed in Europe is one in which the scoring or emboss- 
ing style has been replaced by an inking disc; but this 
modification seems either to be wholly unknown in 
America, or is so little used there, that Mr. Pope has not 
thought it necessary even to mention its existence. 
In Europe, however, these so-called “ ink-writers ” 
are fast replacing the older form of Morse, and 
will, no doubt, continue to do so, although we con- 
fess that the estimation in which they are held is, 
in our opinion, a little in excess of their real value. 
When telegraph operators once acquire a facility in the 
art of reading by sound, it is a fact that they never return 
to the more fatiguing method of reading by sight, so that, 
as the recording slip is not required to be referred to once 
in a hundred messages, the simplest method by which it can 
be obtained is obviously the best in saving both the pockets 
of the company and the trouble of their clerks. 

Talking of reading by sound brings us to the system and 
apparatus at present most generally employed in the States, 
even in many of the larger telegraph offices. This system 
consistsin the employmentof a “ sounder” instead of a Morse 
recorder, this sounder consisting only of an electro-magnet, 
armature, and lever fixed upon asuitable base. Sometimes 
the sounding receiver is inserted directly in the line circuit 
and sometimes in alocalcircuit,a relay being thenemployed. 
With this sounder, as with the acoustic systems of reception 
generally, a greater speed of reception can be attained with 
precision than with the recording system. This is due 
partly to the ear being a readier organ than the eye and 
less liable to fatigue ; partly to the fact that, in scoring or ink- 
ing, longer time is required to produce a legible impression 
than to hear one, in consequence of which, when working 
quickly, signals which are distinctly audible are not always 
equally readable, occasioning frequent repetitions and con- 
sequent loss of valuable time. In England, the Magnetic 
Telegraph Company have sufficiently established the truth 
of this inemploying exclusively the sounding bells invented 
by Sir Charles Bright, by which a speed of forty to forty- 
five words a minute, we believe, is easily attainable; 
whereas, with the recording Morse, twenty-five to thirty 
words a minute are considered to be a good rate of tele- 

raphing. Greater speeds have exceptionally been attained 
»y good operators. Thus Mr. Pope, whilst giving thirty 
words a minute as the average rate of working American 
Morse recorders, mentions an instance of press news sent 
from Philadelphia to New York for half an hour at the 
rate of fifty-five words a minute, which is prohably the 
quickest operation with the manipulator on record. 

The relays used in America are identical with our simplest 
construction, consisting only of an electro-magnet and soft 
iron armature, whose movements, responding to the inter- 
ruptions of the line current, are made to close the local 
circuit. The highly beautiful relays constructed with 
— electro-magnetic systems, invented by Mr. C. F. 

arley, and brought to great mechanical perfection 
by Messrs. Siemens and Co., are not alluded to 
in Mr. Pope’s book; therefore, we conclude they 
have not yet found their way across the Atlantic. Had 
they done so, we cannot understand how it is they should 
not have acquired a general adoption there. They are more 
delicate, more easily adjusted, and less liable to get into dis- 
order, than the more primitive form described by Mr. 
Pope. It has been fondly believed that our European 
international exhibitions have so far generalised the 
methods and apparatus of applied science that the salient 
points of contrast observed previously to the end of the 
first half of the present century have gradually dis- 
appeared. In telegraphy this is not the case. Each 
country retains a marked individuality, due perhaps prin- 
cipally to the national influence of inventors and instrument 
makers. 

In many other points than those we have mentioned we 
trace distinctive features in Americantelegraphy. Lightning 
arresters seem, very properly, to be more highly esteemed 
there than in England—probably a result of climate. The 
system of translation which, in England, is confined to the 
ends of submarine circuits, is, in America, a common form 
of connection, as we should be led to expect from the 
greater distances over which their network extends. 

On the whole, American telegraphy, whilst differing 
in many important details in respect of systems from our 
own, and from that of other European nations, has 
reached a high and very creditable state of development 
in respect of its performances. In how far the mecha- 
nical refinements to which European telegraphists have 
devoted so much labour are destochis in America is rather 
a subject for their consideration than for ours. We are 
fully alive to the higher mechanical perfection which we 
have reached ; but the fact that in speed and in precision 
the American operators quite equal ours, whilst in point 





of cheapness their tariff leaves us far behind, indicates 
that the desirability of any reform on their part is an open 
question. 

We have read Mr. Pope’s book with both pleasure and 
profit. In his descriptions of systems and apparatus our 
author is exceptionally happy in a sufficiently lucid and 
concise style. As an instructor, and especially when 
addressing himself to young people who purpose makin 
telegraphy a means of living, his advice is sound an 
clear. His chapter on “Hints to Learners” contains a 
valuable development of the American Morse code, 
which differs from that in use here. This chapter, 
slightly altered to suit our code, is worth reprinting 
for the use of telegraph students, to whom Mr, 
Pope holds out just hopes of a remunerative employment 
as a reward for proficiency in manipulation. 

We cannot notice all the points of interest and value in 
Mr. Pope’s work, which we recommend those of our readers 
who are interested in telegraphy to procure for themselves, 
The reader of his pages will probably find, as we have done, 
many faults which appear to be those of carelessness in 
correcting the proofs rather than of authorship. Mr. Pope 
has over-estimated the value of an appendix which he has 
culled from various sources, A page of Mr. Clark’s recent 
book on “ Electrical Measurement” has been transferred, 
nearly bodily, into this chapter; but, unfortunately, with 
such uncorrected errors of type as render the formule as 
they stand almost without exception useless. Amongst 
other borrowed matter, and of which our author has, in all 
honesty, given his acknowledgments, he has admitted some 
from authorities who are not regarded as altogether sound. 
These are the worst sins which Mr. Pope has to answer for; 
and as they do not interfere with the practical excellence of 
the first part of the book, and are not likely to be much 
referred to, they do not materially lessen its value. 


OBSERVATIONS UPON THE HORARY 
LATION OF THE BAROMETER. 
A RECENTLY published volume of the “ Professional Papers” of 
the Corps of Engineers, United States Army, treating of the 
employment of the barometer in surveys and recunnaissances,* 
contains, amongst much other valuable and suggestive matter, 
some observations upon “horary oscillation” which appear 
deserving the attention of all who may be concerned in baro- 
metric operations. 





OSCIL- 





That in addition to the “abnormal oscillation,” by which the 
mean pressure of the atmosphere as indicated by the barometer 
varies from day to day, there is another and more regular oscil- 
lation, which under ordinary circumstances presents two periods 
of maxima and two of minima within every twenty-four hours, 
is a fact which has long been recognised by meteorologists under 
various names—“ diurnal oscillation,” “ semi-diurnal oscillation,” 
“variation during the daily period,” &c., and which we presume 
is familiar to most persons ; but that the amount of this oscilla- 
tion varies at different altitudes to an extent sufficient to cause 
(if neglected) serious errors in hypsometric calculations, even 
when the barometric observations have been taken simul- 
taneously, is a fact by no means equally well-known or appreci- 
ated. 

The following general data are quoted on the authority 
of Kemtz, Humboldt, and others :— 

“Near the sea-level the barometer attains its maximum 
height about 9 or 10 a.m. In the afternoon there is a maximum 
about 3,4,or5 p.m. It then rises until 10 p.m. or midnight, 
when it falls again till about 4 a.m., and again rises to attain its 
morning maximum. 

“The oscillation is greatest near the equator and diminishes 
as we approach the poles. ; 

“At high altitudes the oscillation is less, other things being 
equal, and it differs in its critical hours, though still retaining its 
semi-diurnal character ; but so few hourly observations have been 
taken at high altitudes that its character has not been deter- 
mined with any exactness.” 

With regard to the length of time required to obtain a horary 
table free from the abnormal movements, Koemtz says, “ Near 
the equator a single day’s observations are sufficient to determine 
the existence of this law. It is not so in high latitudes; not only 

* “Use of the Barometer in Surveys and Reconnaissances,” by Lt.-Col. 
Williamson, U.S. Army. London : Trubner and Co. 
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is the diurnal variation less, but it is marked by irregular oscilla- 
tions. However, if we follow the barometer for a month the 
mean of the cbservations enables us to recognise the law; it is 
eyen apparent in a period of ten days..... One year of 
observation, therefore, is sufficient to establish the law of diurnal 
variation, but the difference uot seasons is not easily recognised in 
a series of twelve years.”—“ Koemtz’s Meteorology.” 

Humboldt. in his “Cosmos,” (Otte’s translation, vol. i., p. 320, 
makes a similar remark with regard to observations at elevated 
stations:—“ It would seem that a great many obseryations will 
be required to obtain results that can be trusted in regard to the 
hours of maxima or minima on mountains in the temperate 
zone.” 

Within the limits of the United States the amount of this 
oscillation is stated to vary from 40 to 124 thousandths of an 
inch of the barometric column. In estimating differences of 
altitude by the aid of this instrument, each thousandth is 
approximately eyual to Ift.; that is to say, an error of one 
thousandth in the assumed reading of the barometer at the lower 
or upper station will affect the result about a foot. 

Now there are probably but few persons sufficiently devoted 
to science to be willing to undertake a long series of hourly 
observations, so long as they suppose, with Humboldt and 
Koomtz, that a reliable and satisfactory result cannot be expected 
before the end of a number of years of labour. But this 
supposition is stated by Colonel Williamson, the author of the 
work before us, to be “to a certain extent based upon error,” 
and he asserts that he has devised a plan of reduction by which 
he is enabled tu obtain a horary table, usually accurate enough 
for all practical purposes from a few day’s observations, 

he process is best described in his own words :—“I have 
stated that the abnormal oscillation is generally of a wave-like 
character from the top to the bottom of the waves, there being 
usually an interval of several days. This being the case, one 
day’s observations must in general include a portion only of such 
wave, and there must be days when the barometer has rigen and 
fallen with much uniformity. For the purpose of illustrating 
the method I will take such a day’s observations. They are 
represented on the diagram. 

The space between the two vertical lines is twenty-four hours.* 
Any hour might have been selected for the initial hour of the 
barometric day. In this case 7 a.m. has been chosen, as is seen 
by the scale of hours at the top and bottom of the sheet. On 
the side is a scale by which the barometric reading at any hour 
is seen by inspection. The irregular line A C, marked “ curve 
of observations reduced to 32 deg. Fah.,” represents the twenty- 
four observations taken during that day; while the straight 
dotted line drawn through the same extreme points, and marked 
“abnormal line,” or one parallel to it, represents what the move- 
ment of the barometer would have been had no horary oscilla- 
tion existed. At the beginning of the barometric day, at 7 a.m., 
the reading in this case is 29°766ia.* At the end of that day, 
also at 7 a.m., the reading is 30°118in. The difference, 6°352in., 
is the general rise of the barometer on that day, and is 
represented in the diagram by B C ; a B being a horizontal line 
through the point representing the observation at the mitial hour. 
But the barometer, if freed from the horary oscillation, is sup- 
posed to have risen uniformly ; henve, when we divide 0°352in. 
by twenty-four, obtaining 0'014 }in., we obtain the amount the 
barometer would have risen in one hour had there been no 
horary oscillation. In the same way 2x 0°014 jfin. = 6°029 Sin. 
is the amount it would have risea in two hours under the same 
supposition. Now the vertical distance bc, measured on the 
vertical line through 8 a.m., and comprised between the hori- 
zontal line ~@ B and the abnormal line a J, is the distance 0°014 3}. 
The vertical line de through 9 a.m. is just twice the line bc 
through 8 a.m., and is equal to 0°0298,. In the same manner 
the line /'y through 10 a.m. is three times b ¢, and soon. But 
the distances ) c, de, fg, &c., are the amount of the rise of the 
barometer at 8 a.m., 9 a.m., 10 a.m., &¢., due to the abnormal 
oscillation alone which we desire to eliminate, and if we decrease 
the original observations at those hours by the corresponding 
quanti ies represented by those lines, the elimination of the 
abnormal oscillation will be effected. If, therefore, we place on 
ow drawing, on the vertical line through 8 a.m., a dot as far 
below the original dot on that vertical line as 6 is below c, 
another on the vertical line through 9 a.m., a3 far below the 
original dot upon that vertical line as d is below c, a third dot 
as far below the original upon the vertical line through 10 a.m., 
as f is below gy, &c., we shall have points of another curve in 
which that part of the original movement of the barometer due 
to the abnormal oscillation has been entirely (in this case) 
eliminated, and hence the resulting curved line a B is the true 
horary curve for that day. 

“This reduction,” he adds, “I have called for want of a 
better name the reduction to level, and the horizontal line through 
the initial hour the level line. The resulting curve is the curve of 
observations reduced to level ; but it is a true horary curve only 
when the above-mentioned supposition of the abnormal line being 
a straight line is strictly true, a supposition to be rarely found 
in nature. If'the abnormal line be a curved line the reduction 
to level will produce an approximate horary curve, usually much 
moie truthful than the curve of observations reduced to 32 deg. 
Fah. considered as a horary curve. 

“ Moreover, when the observations are plotted, they afford an 
approximate horary curve for every day of the series, which can 
be studied with a view to detect errors of observations, or those 
evidently erratic, to supply the place of those wanting, or to 
reject a day’s observations, which if used with the others would 
evidently vitiate the result, So that the person reducing the 
observatious can see what he is about learn and understand the 
value of his results, and be able to obtain horary curves good 
enough for hypsometrical observations from a few days’ observa- 
tions. 

“This reduction to level,” he continues, “simple as it is in 
principle and practice, is prolific of results. It has enabled me 
to obtain a large number of horary curves which I could not 
have done without its aid. Amongst other things, it has enabled 
me to illustrate the difference in horary curves on account of the 
seasons, which Koemtz says ‘is not readily recognised even in 
a series of twelve years.’ It is probable that in the North of 
Europe, to the climate of which Kewtz had reference, the 
horary oscillation may be exceedingly small, and his mean results 
may have been unsatisfactory, because of his using observations 
taken in all sorts of weather. But I am confident that character- 
istic and truthful tables and curves can be produced anywhere 
in the United States, and particularly in the valleys and moun- 
tains of California.” 

From a minute examination of numerous sets of observations 


* The principle of this reduction, it will be observed, requires that 
the observations should extend over a period of twenty-four hours. In 
the diagram here given a portion only ot this twenty-four-hour period is 
shown. In the original plate the spaces between the horizontal lines are 
supposed to represent 0'0v2in. of the barometric scale. In our diagram 
these distances have been increased to 0°010in. for the sake of clearness. 
Strictly speaking, they should be ruled so as to agree with the barometric 
scale used in the observations, 
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taken thus under widely differing circumstances (chiefly on 
the Pacific Coast of North America), he arrives at the follow- 
ing general conclusions :— 

(1.) As the value of the principal term of the barometric 
formula depends upon the difference between the readings of the 
barometer at an upper and lower station, and as the horary 
oscillation of the barometer is quite different at one and at the 
other station when the altitude is at all considerable, and as its 
amount is often sufficient to cause considerable error in hypso- 
metrial calculations if neglected, even when the observations at 
the two stations are simultaneous, it is important to eliminate it 
as far as possible. 

(2.) As the horary curves and tables for one day and another, 
even in a short series, are not identical, the best way to 
eliminate the effect of the oscillation is to take the mean of 
observations taken at short intervals, as hourly for one day, or 
for a number of whole days, the day commencing at any con- 
venient hour. 

(3.) When this is impracticvble, and when the horary tables 
for the station and month are known previously, and the obser- 
vations are for a portion of a day ouly, or for portions of several 
days, the horary correction should be applied to them before 
they are used in estimating differences of altitude. 

(4.) When the horary tables for one or both stations are 
unknown, and hourly observations cannot be taken, the aim 
should be to obtain the nearest approximation to a daily mean, 
For this purpose the meanof observations taken at 7 a.m., 2 p.m., 
and 9 p.m., or at 6 a.m., 2 p.m., and 10 p.m., have been found to 
afford quite good results. 

It becomes apparent from the foregoing that for hypsometrical 
purposes a large number of reliable horary barometric curves 
and tables for various latitudes and climates would be a useful 
addition to the meagre list now available ; while in a purely 
scientific point of view they would probably be the means, and 
the only means of establishing a true and reliable theory of 
this oscillation, 


ENGINEERS. 

On Saturday, the 16th inst., the members and friends of this 
institution, to the extent of over 150 in number, paid a visit of 
inspection to the Abbey Mills Pumping Station of the great Main 
Drainage Works, West Ham. The day was notall that could have 
been desired for such a purpose, for at the time arranged for the 
arrival of the party rain fell freely and the wind swept over 
Plaistow Marshes in fitful gusts. Foremen engineers, however, 
are, as a rule, not easily diverted from the realisation of a fixed 
purpose, and on this occasion they were not deterred from it by 
adverse meteorological influences. 

At the entrance gate of the high and middle-level sewers, which 
cross the Stratford-road immediately beyond Stratford Bridge, 
the Associated Foremen, headed by their president, Mr. J. Newton, 
and accompanied by Mr. Richard Moreland, Mr. W. Todd, and 
several other engineering employers, were met at half-past three 
by Mr. G. Usher, resident superintendent engineer of the Abbey 
Mills station. Passing along the grass-covered embankment 
through which the sewage tunnels at this point are laid, an 
excellent view was obtained of the magnificent engine-house and 
its appurtenances, which are on the south-west side of the 
embankment. The two chimney shafts, each 209ft. in height, and 
standing isolated on either side of the building, appeared like 
sentinels constantly on guard. These stately columns are exter- 
nally octagonal in form, and are capped by ornamental 
iron roofs, pierced for the egress of smoke. The engine 
and boiler houses form one building, the style of architecture being 
mixed. The decorations, which are very elaborate, consist of 
coloured bricks, encaustic tiles, and stone dressings, floriated 
carving being introduced at the caps of piers, columns, and pilasters. 
A cupola or dome of a highly ornamental character surmounts the 
engine house, its topmost point being 110ft. above the floor line. 
It must be admitted that the effect of the whole of the exterior of 
the building is imposing in the extreme, and one only regrets that 
the locality in which it is placed is comparatively an unfrequented 
one. The structure is apparently ‘‘ born to blush unseen,” what- 
ever may be said of its ‘* wasting its ‘sweetness’ on the desert 
air.” On entering the building on Saturday a number of 
drawings on a large scale, and illustrative of the arrangements of 
the station, were found on the walls of what now seems a 
vestibule, but which is designed for a workshop, and these were 
clearly explained by Mr. Usher. Right and left of the vestibule, 
and reached by descending staircases of iron, are the stoking floors, 
in front of the boilers, of which there are in all sixteen, in two 
series of eight each. The disposition of the boiler houses is in all 
respects admirable, and tramways for the conveyance of coal, per 
trucks from the vaults to the furnaces, make the fitments complete. 
On ascending, the party was at once introduced into the engine 
house, where the scene was striking in the extreme. The height 
of the building, the rich elaboration of all its details, its cruciform 
shape, and the colossal and gorgeously fitted up engines within it, 
tended to convey the idea that it was a temple consecrated to the 
genius of science rather than an ordinary place of shelter for steam 
engines, 

it is impossible, without occupying too much space, to describe 
minutely the grandeur of the interior of the building, and no 
other word than ‘* grandeur” will convey an impression of the éout 
ensemble. The engines are eight in number, and are each of 142- 
horse power. They are disposed in pairs, and in such a manner 
that the eight steam cylinders stand round the centre of the 
edifice under the dome, from which the engines themselves are 
lighted. By this plan the visitor has an opportunity of surveying 
the mechanical excellence and peculiarities of the giant motors, 
which are the work of Messrs. Rothwell and Co., of Bolton, 
Lancashire. On the occasion of the Foremen’s visit the 
whole of the engines were put to work simultaneously, by 
direction of Mr. Bazalgette, who was unfortunately pre- 
vented by illness from attending in person, and the effect 
was one which will not be easily forgotten. Subsequently, 
the visitors ranged over the establishment and left no accessible 
portion unexplored. For Mr. Usher it is but justice to say they 
found a most intelligent and valuable guide, ready at all times to 
answer questions, and untiring in his efforts to satisfy inquirers. 
Under these circumstances, as may be imagined, the inspection 
was of a kind most instructive and gratifying to the inspectors. 
Two hours were spent in unravelling the mysteries of the Abbey 
Mills station, the gigantic pumps of which place lift the sewage of 
districts covering an area of twenty-five miles a height of 36ft., 
and whence it flows to the outfall at Barking. 

At the termination of the visit some seventy of the visitors 
adjourned to the Royal Hotel in the Bow-road, where a collation 
was provided for them. Mr. J. Newton presided at the festive 
board, and was supported by Messrs. Moreland, W. Todd, J. 
Campbell, W. Newton (of the Metropolitan Board of Works), 
G. Usher, Captain Rintoul, and others. The chairman, in pro- 
posing as a toast the ‘‘ Metropolitan Board of Works,” took an 
opportunity of expressing the gratitude of the Association 
for the kindness shown to it on this occasion, and spoke 
eulogistically of Messrs. Bazalgette and Cooper. Mr. W. 
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certainly this, the first excursion of the Association, was in all 
ways a marked success. No doubt it is the happy prelude to many 
other excursions of a similar nature. 





STATISTICS RELATING TO THE ATLANTIC 
CABLES. 
CapraIn SHERARD OsBoRN, R.N., managing director of the 
Telegraph Construction and Maintenance Company, has favoured 
us with the following very complete statistics :— 























































































































































peeesecesesess English Cable of 1865—66. - . =< ¢ 
Position. | Soundings. Total. 
Date. | | ; pad , Cable 
Noon. | Lat. | Long. | run. | From To vee payed 
} | | . out. 
1865 | | | | | | 
July 23 Shore end laid, 25 miles in length.’ | 
» | 52 = 1 182 ~ — 
~ et 75 410 216 150 175 
» 26) 152 216 | 2050 _ 300 
oo 2 120 2100 | 2100 — oo 
i al 100 1575 | 1800 450 500 
» 29 150 1529 1950 | 600 650 
» 30 60 2400 2400 | 650 750 
oe & 100 2050 | 2176 750 900 
August 1 150 1675 1600 900 =| «1050 
x S 150 | 1975 | 2250 1050 | 1200 
At 3°19 a.m. on September 2nd, near this 
1866 position, the splice was completed be- 
Se oe 2} 520 36°40 tween the cables of 1865 and 1866, about 
ee 2) Se ‘Baws 80 miles of the old cable being abandoned. 
| At 6°45 a.m. the Great Eastern commenced 
| paying out the new part of the cable. 
» 8| 5132] 3937; 134 | — | 1950 | 157 | 184 
» {| 510 | 41°55 100 | 1950 2250 | 254 
» 8] 5012 | 45°0 122 | 2050 | 2385 | | 418 
99 6 | 49°44 48°2 120 | 2225 | 1450 | | 555 
7| 4910 51°28 135 | 1450 | 159 | 698 
8 At 9.20 p.m. the Atlantic Cable of 1865 was landed at Heart's 
” | { Content, Newfoundland —tests perfect. 
-— -— English Cable of 1866. —— - _— 
nai ilineaaphiasiainamil anes ———— paiicalemiiais 
Position. | | Soundings. | Total. 
Date - Dis- | Cable |- i qa 3 
pa j |tance| payed | Dis- | Cable 
ial Lat. | Long. | run.| out. (From; To | tance | payed 
H | | | run. out. 
1866 } } 
July 7 | Shore end landed at Foilhummerum, | 
» 8 |Shore end laid. | | | 
», 13 |Splice completed) 
» 4 ee 120 | 216 144-25 
15 |127°25 216 | 1950 283-0 
an 6 }115°0 | 1950 | 1575 420°0 
- = H 5 3 1175 1575 | 1950 | 495°5 557°82 
ae 52°01 | 105°4 1950 | 2400 | 600°9 | 682-48 
n~ = 51°54 }112°0 2400 | 2176 7129 81114 
» 20 51°36 |117°5 76 | 1550 | $30°4 | 938°6 
» 2l | 5218 }121°9 | 1657 | 952°3 | 107433 
» a 50°48 | }123°4 | 7 | 1950 | 10757 | 1207-47 
o = 50°16 | {121-2 2050 | 11969 | 1345°24 
» 24 49°30 |122°77 | 2225 | 1319°67 | 1480-06 
a ae 49°30 | 1110°33 2225 | 1203 | 1430-0 1610°0 
» 26 | 48°45 | 5 |128°0 | 1203 | 130 |1558°0 | 1744-0 
{ Shore end landed| | | | 
” “ at Heart’s Con-| 100°4 103°98 } = aad 1665°5 | 1852°115 
tent. | } | 1 
Splice completed at 8.43 p.m., July 27—tests perfect. 
————————__ French Cable of 1869. —— 
ci lpitigged ; —__—_____—— 
| Position. | | Soundings. | Total 
Dat —————"| De | Cole =e = 
a |tance| payed Dis- | Cable 
ee Lat. | Long. | run. | out. From} To | tance | payed 
| | | run. out. 
1869 | | 
June 17 ‘Shore end laid at Minou, near Brest. 
» 20 |Splice completed | 
» a | 4818 | 540 | 42 | 4793] 32 47°83 
»» 22 | 48°30 | 855 |} 129 | 12987] 72 177°70 
» = 48°30 | 12°00 | 123 |* 132°45 82 310715 
a ‘é 14°07 | 83 | 95°54] 900 | 405°69 
a 17-00 | 120 | 136°37 | 2460 542-06 
os = 18°57 77 | 93°92 | 2510 | 635°98 
» | 22°01 | 123 | 138°98 | 2270 | 2: ih 74°96 
628 11 | 126 | 141-04 | 2190 | 2132 916-00 
~~ 2 50 | 107 | 122-00 | 1770 1038°00 
ee 30°04 | 90 98°26 | 1985 113626 
9.20 a.m. Cable cut at 9.20 a.m. and buoyed. 
| 
July 1 47°57 | Heavy gale. —_ 1935 —_ 
~~ 30°10 45 7°08 , 1935 114334 
a 33°10 | 125 137°30 | 1800 1280°64 
» 4 36°04 | 124 139°88 1945 1420°52 
38°50 | 124 | 141-44 | 2400 1561°96 
i 41:42 | 126-5] 138-91 | 2430 1700°87 
~ 2 44°05 115 138°91 | 2760 | 2 1839°78 
ao oe 46°33 | 115 137°19 | 2210 | 2 1976°97 
a 49°13 | 131 | 145-00 | 2000 2121-97 
ao 52°35 | 154 160°06 , 1450 2282°03 
a oe 54°47 | 140 14753 590 2429°56 
29 min. from St.) | 
we ae Pierre. Cable! 119 | 122°99| 98 75 | 2298 2552°55 
| eutand buoyed! | : 
a» = Suseting =. - Fc | R.. | * _ 255692 
|\Splice completed wi . Pierre shore end—| 939 P , 
» 4 tests weebet seal 2584°17 
» 15 (Shore end laid. 
ao Be 46°24 | 57°59 80 85°28 40 187 80 85°28 
a 45°37 59°42 85 87°72 163 95 | 165 173°00 
” 18 | 45°37 | 59°42 |Gale.| — — | = — —_ 
as 44°21 b2°2 141 148°03 95 87 | 306 321°03 
» 2 43°27 93 99°61 87 103 599 420°64 
o» = 42°55 112 | 12458 100 67 | 511 545°22 
5» 22 | 42°40 | 68:06 | 72 | 7475 | 102] 92] 583 619°97 
Shore end landed | een 
», 232| at Duxbury—| 123 | 12917 | 92] 15 | 706 749°14 
tests perfects. 
From Brest (Minou) to St. Pierre 2327 } 2584°17 
From St. Pierre to Duxbury.. . 706 74914 
3033 | 3333°3 





Iron TRADE ON THE West Coast.—The near approach of the 
period when the Bessemer royalties will expire is exercising con- 
siderable influence upon the hematite iron trade, though, for a 
similar reason, those actually engaged in the steel manufacture 
are not similarly affected at present, as buyers of steel rails, &c., 
are holding back their orders, when Y gem with a view of 
securing easier terms in the spring. We cannot believe that there 
is much in this, as it is more than probable prices of steel will show 
a sudden advance next year, in consequence of the heavy demand 





Newton responded in an ag manner, and justified the 
large aban of money by the Board of Works in erecting the 
Abbey Mills station. ‘‘The Engineering Staff of the Board of 
Works” was next given from the chair, and to this Mr. Usher 
replied. For “The London Employers of Engineering Labour” 
Mr. Moreland admirably responded, and for ‘“‘ The Association of 
Foremen Engineers” its president answered. The whole of = 
> an 


pfoceedings were of an interesting and pleasant character. 


being more than enough to supply all the existing works with 
employment. Rumours are afloat that Bessemer steel works are 
likely to be erected at Carnforth, Askam, and Millom. The 
Furness Steel and Iron Cemeray have foundations laid for steel 
works, but the depression in trade and the oe caused 





them to postpone their new works,—Jron 
Review. 
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RAILWAY MATTERS. 


THE works on the Dingwall and Skye line, fifty-four miles in 
length, are making rapid progress, and it is expected that the 
line will be opened for traffic early next summer. 


Tue Duke of Sutherland is constructing a line in continuation 
of the Sutherland Railway, from Golspie to Helmsdale, a distance 
of eighteen miles, at his own expense, and the works are proceeding 
rapidly. 





THE Midland Company have resolved to establish their own 
carting establishment at Huddersfield. The work has up to the 
first of the present month being done by Messrs. Sutcliffe, Bray, 
and Peters, carting agents. 

A SPECIAL train from Kelso races to Edinburgh, on Tuesday 
night, ran into a coal train at Niddry station, about six miles 
from Edinburgh. A number of persons were hurt, and a large 
quantity of plant was destroyed. The guard of the coal train was 
seriously injured, and is not expected to survive. Seven carriages 
were broken to pieces. 

Tur Huddersfield Chamber of Commerce at its last meeting 
passed a resolution asking the chambers at Leeds, Bradford, and 
Marley to co-operate with it in getting the several railway companies 
having running powers to London. to reduce the carriage of wool 
from London to Huddersfield to 10s. per ton. It was stated that 
places which were further distant from London by 200 miles had 
wool carried at the above rate. 


THE Belgian Street Railways Company state that they have now 
nine lines of omnibuses at work, and that 171 journeys out and 
back are made daily. During the first month of working the 
receipts were 8542f, and the expenditure 7961f. During the 
month of September the receipts were 25,961f., and the expenses 
19,735f. Land has been purchased for the erection of workshops 
and stables, and arrangements are being made for proceeding with 
their construction. The concession granted by the Belgian authori- 
ties has been extended from nineteen to forty years. 

THE Chamber of Agriculture Journal has received several letters 
from correspondents asserting that the spread of the foot-and- 
mouth disease in and around London may be traced to the convey- 
ance of cattle suffering from disease in trucks which have not been 
properly cleansed or disinfected according to the orders promul- 
gated by the Privy Council. It is also no uncommon thing, the 
correspondents say. for certain railway authorities to compel cattle 
dealers to place their animals in trucks which have heen previously 
used in carrying coal, limestone, and other minerals. From this 
unfit mode of conveyance the stock-owner suffers materially, as 
the animals, sheep more especially. come out of the trucks in such 
a filthy state as to considerably affect their money value in the 
market. One of the correspondents, having complained to a large 
company, was told in reply that it could not he helped, as there 
was an insufficiency of true but it is well known that the 
managers of some of the principal lines out of London frequently 
use sheep trucks for the conveyance of coals, and that cattle trucks 
are fr: quently left behind at sidings of bye stations where the 
station masters must be aware there is no earthly use for them. 

A CONTEMPORARY states that the unfair treatment which the 
whole district supplied by the South-Eastern Railway has lately 
met with at the hands of its directors has stimulated a desire to 
obtain new and independent means of communication It is now 
found that by a very moderate outlay, which local traffic alone 
would render largely remunerative, a new line of single railway 
can be formed from the Sevenoaks branch of the London, Chatham, 
and Dover Railway, throuzh Cranbrook and Tenterden, to Apple- 
dore. From Appledore the Royal Military Canal. which is now 
absolutely useless, extends in one direction to within five miles of 
Folkestone, and in the other direction to Cliff End, about five miles 
from Hastings. This canal it is proposed to convert into a railway, 
and to carry it on both to Folkestone and Hastings. The whole 
co:t of making a new line of railway from near Sevenoaks to Folke- 
stone and Hastings cannot. it is said, exceed £880,000. so that a 
weekly traffic of only £5000 will be sufficient to make a return on 
the outlay of about 12 per cent. The new line will be known as 
the South Kent Railway, and will have running powers into Lon- 
don over the London, Chatham, and Dover Railway. The amount 
of gross revenue is calculated on fares scarcely exceeding one half 
of those now charged by the South- ern Company, so that a 
large amount of poy ularity will be insured for the new railway. 




















THE Indian Tramway Company have accepted the proposal of 
the Secretary of State for India, to the effect that the company 
are to construct a railway on the Indian gauge, from Conjeveram 
to Cuddalore, or some other point in that direction to be here- 
after settled ; and the alteration of the present line from Arconum 
to Conjeveram, to a railway of the same gauge, on the following 
terms and conditions viz. :—The necessary capital to be guaranteed 
at the rate of 5 per cent. per annum, and to be raised by the issue 
of capital, stock, or shares, or debenture stock, at such prices as 
may be fixed by the Secretary of State ; or tenders for the stock 
to be invited ; the premium arising from the sale of the shares or 
stock being carried to an account headed “‘ capital not bearing 
interest.” The present capital of £100,000, bearing a guaranteed 
interest of 3 per cent., is to be exchanged for £60,000 capital 
guaranteed 5 per cent. The net profits are to be devoted, in the 
first instance, to recouping the Government the current interest 
advanced under its guarantee, and any balance that may then 
remain is to be divided equally between the Government and the 
Tramway Company during the whole period of the contract. The 
Government are to be at liberty at any time, should they be 
dissatisfied from any cause with the proceedings of the company, 
either in regard to the construction or the working of the rail- 
way, to take over the same upon giving three months’ notice of 
their intention to do so, and upon payment to the company of 
the capital expended, with the sanction of the Government, on 
the railway plant, Xc. 

A STRONG feeling is rising against the scheme of the Metropolitan 
District Reilway for going to the Mansion House, and abandoning 
their Tower-hill extension» The City Press sa ** City stations 
may not be sufficiently numerous, but with one at Queen-street 
there can be no necessity for another at the Mansion House. 
Cannon-street, Broad-street, Moorgate-street, Fenchurch-street, 
Ludgate-hill, and Smithfield are all well provided for. The Tower 
is the very district now most in need of a place in the relationships 
of the London railways, and the Metropolitan District line was 
projected as much for the accommodation of the Tower district as 
any other in the course of its route. Wanting the continuation 
from Queen-street to the Tower, the new line is in ‘competition 
with half a dozen others that have termini in the City. But carry 
it to its proper destination and it supplies the last needful link of 
the inner circle, not only opening the way from west to east but from 
north to south also, east of London Bridge. The afterthought of the 
directors suggests to us that they know nothing of the new Thames 
Tunnel. or the Fenchurch-street station, or of the probable future 
of the Great Eastern. or of the splendid success of the Metro- 
politan and North London lines, the result both of good manage- 
ment and of their termination at important points for the dis- 
tribution of their streams of traffic. The shareholders appear to 
be satisfied with the new proposal. But it amounts to just this— 
it is a surrender of a spendid field of enterprise for an alternative 
utterly destitute of merit. Public opinion must determine the 
matter, for neither the Board of Works nor the railway directors 
are omnipotent. We cannot at all doubt t)at Parliament will give 
effect to conclusions of its own obtaining, and that we shall have 
the inner circle completed at last. But to insure this, public 
opinion must be prompt and energetic. Tardiness of expression 
will but confirm the directors in the opinion they evidently hold, 
that they are the masters of the situation before the Corporation, 
the Board of Works, the general public—-before all powers that be, 
in fact, save and except the British Parliament.” 











NOTES AND MEMORANDA. 


AccorDING to the researches of Herr J. A. Angstrom, the light 
exhibited by the aurora is almost always monochromatic, and 
shows a single bright line to the left of well-known lines of the 
calcium group. 

In a paper in the Comptes Rendus M. Crestin proposes to place 
on the plate of an areometer a quantity of perfectly dry common 
salt; the areometer is then placed in pure water, which is covered 
by a layer of oil. While the salt »bsorbs moisture. the areometer 
gradually sinking into the-water indicates the degree thereof. 

PrRoressor GusTaAV MaGyus states, that fluorspar has the pro- 
perty of reflecting, very largely, the dark invisible rays emitted 
by hot rock-salt. There is much evidence tending to prove that 
the heat-rays from rock-salt are of very great wave length, 
belonging almost to one of the extremities of the spectrum. 

Dr. TYNDALL supposes the atmosphere of a comet to extend to 
an enormous distance on every side of the head, and that the inter- 
ception of the solar heat-rays by the he»d leads to the prevalence 
of the actinic rays in the part screened by the head. Thus there 
results the formation of the same sort of cloud—an actinic cloud, 
he calls it—which is formed in Dr. Tyndall’s well-known experi- 
ments. 

Tue National Observatory of Santiago, in Chili, is about, says 
the Atheneum, to undertake the observation of earthquakes in 
that region, fertile of volcanic phenomena, M. Jobert, of Paris, 
had exhibited at the late National Exhibition at Santiago an 
apparatus for such purposes, M, Jobert hopes to register the pre- 
monitory symptoms, and the Observatory undertakes the observa- 
tions. 

From a very elaborate series of experiments lately carried out 
by Dr. F. B. Nunneley, he states that the action of atropine on 
the heart is neither considerable nor energetic, a progressive weak- 
ening of its power being the most prominent visible effect. The 


heart continues to beat for some time after the manifestations of | 


life in the rest of the animal have disappeared ; finally, it slowly 
die. itself, the ventricle being left in a state of relaxation, This 
occurs at the end of ten, twelve, or several more hours. : 

M. CLoEz has pointed out that the same plants grown near the sea 
and at remote distances therefrom alter their saline constituents, so 
that while growing near the sea soda prevails, as a rule, over potassa, 
the reverse is the case while the same plant vegetates at a distance 
more or less remote from the sea; of this fact some instances are 
given in this paper. The relation of the soda to the potassa of the 
ash of Crambe maritima when grown near the sea was as 960 to 
1000; when grown at Paris, as 89 to 1000. The relation of soda 
to potassa in the ash of black mustard-seed grown near the sea 
was as 200 to 1000, while when grown at Paris it was as 96 to 1000. 

M. Rarpert, a physician, communicated to the French 
Academy the results of some curious observations relative to the 
transmission of charbon by flies. He has discovered experi- 
mentally that all flies which live on the juices of the animal body 
can convey the germs of this terrible affection. Having fed some 
ordinary house-flies on the blood of an animal dying of this 
disease, he found that the insects became charged with bacteria, 
and that they communicated those organisms to animals on which 
they lodged. Subsequent separate experiments led M. Raimbert 
to believe that even the healthy and unbroken epidermis can 
transmit these bacteria. 

Tue Council of the Society of Arts offers its silver medal for the 
best instrument, to be affixed toa c+sb or other hackney carriage, 
for indicating the fare as between the passenger and the driver, 
whether by registering the distance travelled or otherwise, and 
which instrument shall also indicate, for the convenience of the 
cab-owner and of the driver, the total distance travelled during the 
day and the total amount earned. The instruments competing, 
with full descriptions of their construction, to be sent to the 
society’s house before the Ist January, 1870. Competitors may, 
at their option, sign their communications, or may forward with 
them sealed letters containing the name and address of the writer, 

In the report recently issued by the inspector under the Alkali 
Act, the inspector gives the following as a summary of conclusions 
in reference to the state of the air:—‘*The rain from the sea 
(Western Islands) contains chiefly common salt, which crystallises 
clearly. The sulphates increase inland before large towns are 
reached. The sulphates rise very high in large towns, because o 
the amount of sulphur in the coal used, as well as decomposition. 
When the air has so much acid that two or three grains are found 
in a gallon of the rain-water, or forty parts in a million, there is 
no hope for vegetation in 2 climate such as we have in the northern 
parts of the country. Free acids are not found with certainty 
where combustion or manufactures are not the cause. Experi- 
ments in the direction indicated above may enable us to study and 
express in distinct language the character of a climate, and cer- 
tainly of the influences of cities on the atmosphere. 

Accorpinc to the Scientific Review, a French writer calculated 
that, at the commencement of 1867, there existed in the world 
2814 lighthouses, or phares, of more or less importance, viz., 17 85 
on the coast of Europe, 674 on those of America, 162 in Asia, 100 
in Oceania, and ninety-three in Africa. As regards Europe, the 
best lighted coasts are those of Belgium, France following imme- 
diately afterwar s. Then come, in the order in which their names 
are given, Holland, England, Spain, Pru Italy, Sweden and 
Norway, Portugal, Denmark, Austria, Turkey, Greece, and finally 
Russia. Besides Europe, the best lighted coasts are those of the 
United States, which have one light for every twenty miles, whilst 
the Brazillian coast has only one for every eighty-seven miles. Of 
the 2814 in existence at the commencement of 1867, about 2300 
had been established since 1830, while the power of the greater 
part of those existing prior to 1830 has been increased. 

In working the Jacobsgliick lode at Andreasberg in the Hartz, 
a peculiar and extremely rich argentiferous sand has lately been 
found. The lode contains many drusy cavities irregular in shape 
and variable in form, the larger ones being usually empty, whilst 
the smaller ones are filled with sand. By examination under the 
microscope and before the blow-pipe, this sand is found to contain 
native silver in minute octahedral crystals, and in scalenohedral 
forms probably pseudomorphous after calcite. It is notable that 
silver does not occur crystallised elsewhere in the Andreasberg 
district ; while, on the other hand, red silver ore, which is a com- 
mon mineral in the veins, is absent from the sand. The pulverulent 
material contains, however, chloride of silver in very small cubes; 
and this, strangely enough, never occurs crystallised in the mines, 
and is, indeed, a rare mineralin the district. Calcite, quartz, and 
a yellow amorphous mineral not yet determined, complete the !ist 
of constituents of this true “ silver sand.” 

Tue ‘‘ Quarterly Journal of Science” says, that in the course of 
an introductory lecture on the occasion of the opening of the new 
laboratories at Berlin, Dr. Hofmann, F.R.S., illustrated some new 
experiments with flame, which he had devised for the purpose of 
showing its structure. Take a piece of canvas and put it on the 
top of the glass chimney of an argand gas burner, taking care to 
envelope the glass chimney previously with a very thin piece of 
copper foil, while the access of air at the bottom of the burner 
should be as much as possible prevented. On turning the gas on, 
it escapes readily through the sma!l openings in the canvas, and 
the gas may be ignited above. The canvas, however, soon takes 
fire and burns off, but leaves a very complete circular disc, which 
remains white and unconsumed in the centre of the flame. If it 
is desired to demonstrate more completely the nature of the flame 
it is done by placing on the middle of the canvas disc same gun- 
—— and on it the heads of some lucifer matches. After 

aving again turned on the gas, and left it to escape for a few 
moments, it may be kindled again, and will burn quietly; and 
even though, as in the first experiment, the excess of canvas again 
burns off, neither the gunpowder nor matches will catch fire until 
just at the moment the gasis gently turned off. 























MISCELLANEA. 








Tux citadel of Antwerp is being replaced by railway stations, 
docks, and warebouses. 

ENGLAND last 5 produced 10,169,231 t f iron, a quantity 
excee ling at of Ls0/ by 148,175 t is 

On Wednesd morning ice was gathered from some of the 
Hampstead ponds, for sale to various fishmong 

THE death is announced of M. Borel, chief er of the works 
on the Isthmus of Suez Canal, The deceased \ in his 45th year. 





Admiralty directing the sale 


AN order has been issued from the L 
j , vessel is to be 


of her Majesty's screw steam corvette Malacca. The 
submitted to public auction. 

THERE is a project for bringing Wales closer to England by a 
tunnel under the Severn at New Pas: id it will probably 
soon be an accomplished fact. 

THE state of the metropolitan and suburban roads, and the 
obstinate neglect of the steam road roller, are again calling forth 
indignant letters in the daily papers. 

THE average market price of Welsh pig in 1868 was £4 per ton; 
of Scotch, £2 15s. 3d.; of Cleveland, £2 9s. 6d.; the last the same 
as in 1867, the two former lower by 3s. 9d and 4s. respectively. 

A Wank Office order announces that the Secretary of State for 
War is willing to dispose of the percussion fire-arms now lying at 
the Tower, which have been superseded by those now in use. 

E:cuT hundred pounds have been appropriated from the fund 
raised in commemoration of Mr. Berkeley, C.E., for a Berkeley 
gold medal for engineering, to be given Annually in the Bombay 
University. 

Tue day now definitively fixed for the opening of the new bridge 
at Blackfriars, by her Majesty, is Saturday, the 6th of November. 
The Holborn Viaduct will be opened to the public on the same 
day with much ceremony. 

A NEW window is being placed in the south transept of St Paul's. 
Would it be impossible to wash off the centuries of grime that 
now disfigure this noble but neglected building? Fishmonger’s 
Hall looks like a new building after the process, - 

M. Personne has found another substance that behaves exactly 
like phosphorus in the animal economy, and that is pyrogullic 
acid, hitherto considered inoffensive, but which will kill a dog in 
fifty hours, by converting the heart and liver into fat. 
ayed condition 
inty that 














THE frequent foundering of old shi} 3s whose de 


shows them to have been long unseaworthy, and the ce 





a large proportion of our wrecks and loss of life at sea occur 
through the unseaworthiness of the lost ships, point to the impera- 
tive need of Government supervisic ter. 

THE newly established Army Sigualiu ol is now in full 






number of non-c d officers and 


Or} 





operation at Chaths 
men of various cavalry and infantry g yesterday arrived 
at the School of Military Enginee ldershot, for the 
purpose of going through a course of instruction in military tele- 
graphy. 

A SCHEME has been submitted to the Board of Trade for the amal- 
gamation of the City of London Gis Light and Company 
with the Gas Light and Coke Company; but the board, consider- 
ing that the scheme will r juire modification, have asked the 
Metropolitan Board of Works for their representations on the 
matter. 

THE number of furnaces in blast in 1868 was 











Coke 


560; and the make 








of }ig .on in Great Britain amounted to 4,970,206 tons, an 
increas: of 209,183 tons over 1867. In England the m was 
»,970.905 tons, an increase of 159,05f :n Wales and Mon- 
mouthshire, ,301 tons, an incre: 11 tons; in Scotland, 





1,068,000 tons, un increase of 57,000 tons. 
On Saturday afternoon the Cornish tin smelters met ar 
to reduce the standards of tin ore and prices of metal, n 






acreed 
ting the 

















quotations as follows :—Ores, common, 112; superior ditto, 113 ; 
fine, 116 ; superior ditto, 119; metal, common, 123; refin 130. 
This reduction has been exp | for s lays, but the demand 
for good and promisin lle s active. 

WE learn that an association of managers, foremen, and 





draughtsmen of all branches of the iron trade, has been formed at 
Middlesbrough, and that twenty-six members were enrolled at the 
first meeting held at that place on Saturday the 24thinst. Mr. John 
M. Oubridge has been unanimously elected chairman of the 
association, which has the whole of the Cleveland districts a ite 
field of operations. 








THE prospectus has been issued of the British-Indian Extension 
Telegraph Company, to construct the first important link of the 
communication between India and our Australian colonies. This 
will consist of a cable of 1756 miles between Ceylon and Singa- 
pore, the capital for which will be £460,000, in shares of £10. A 
contract has been made with the Telegraph Construction and 
Maitenance Company, who are to complete the work in the course 
of the coming year for £440,000. 

Notice has been given by the Messageries Impériales Company 
that they will despatch supplementary steamers from Marseilles 
on the 6th and 10th of November to Alexandria, Port Said, and 
Suez, to be present at the opening of the Suez Canal, and that the 
return voyages will be performed from Port Said on the 22nd and 
23rd of November. The Peninsular and Uriental Cor } 
also given notice that they will despatch Delta as an extra 
boat from Marseilles to Alexandria on the 6th of November. 

















A BOILER exploded on Tuesdayat Bramley’s foundry, Accrington. 
Some adjacent buildings were demolished, and five persons injured, 
two of whom died during the day. The boiler is stated, was 
not a large one, and was ge nerally worked at 40 Ib. pressure, 
though it was considered safe to work it at 50 1b. Steam was a little 
over 40 1b. when last observed by one of the workmen before going 
to breakfast, and it is conjectured th»t the steem kept ri-ing, and 
that over-pressure was the cause of the explosion. 





CONSEQUENT upon the repeated complaints of the inhabitants of 
the south of the metropolis respecting the quantity and quality of 
the water supply, and which have found expression in memorials 
to the Board of Trade, the companies are increasing the number of 
their filtering beds at Battersea, and a new store and subsidence 
reservoir is being constructed to contain a depth of 14ft. of water 
(25,000,000 gallons). The gas is as bad, or worse, than the water, 
but it does not poison people, and so British patience holds out 
with its usual characteristics. 

THE opening of the Suez Canal is expected by commercial men 
in Russia to produce great advantages for Russian trade, and pre- 
parations are being made for using it largely as a means o 
communication with India and Central Asia. The Steam Naviga- 
tion Company at Odessa have determined to establish a regular line 
of steamers between the southern ports of the empire and the 
East, and have sent an agent to India for the purpose of obtaining 
statistical data as to the quantity and quality of the articles of 
commerce which it might be profitable to import into Russia. 
Telegraphic communication is also to be established between the 
southern ports and Constantinople. 


Some interesting experiments have taken place at Perm with a 
new 20in. gun, cest in the foundry of that town. The trials made 
with this gun, under the direction of Major-General Pestitch, 
commandant of the Cronstadt artillery, are described in the official 
reports as having been very successful, and more satisfactory in 
their results than had been the case with American guns of the 
same calibre. The gun was fired 314 times; the projectile weighs 
10 cwt , and the charge of powder required for each shot was 130 Ib. 
The weight of the gun is about 50 tons, the recoil 7ft., the initial 
velocity of the projectile 1120ft. per second, and the percussion 
force, at a distance of 50ft., about 10,000 tons. The official papers 
say this is ‘the most powerful gun in Europe.” 
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MANUFACTURED BY THE NORTHMOOR FOUNDRY COMPANY, OLDHAM. 

















na 
all 


Will 
tl Hl il 


Ti i 


as 









corer P 
ALLASIO TITS LS TLOTLILEPL LLL TIIPI RTPID. =e 
— 
ALLLLSSSETSLAITLS TPIS IP TPIT IIIT TI TIIDISIIDD, baal 
Seemeoeuepeeninneveenteees 
pos 
ro “i 
j i 
WU 
4 ny 








mill 
AG 


i\| 
Ht 
HT 








A Goon, cheap, blowing fan has long been wanted, 
and very numerous attempts have been made to 
supply the want, with greater or less success. As 
a rule, however, the more perfect the fan the 
greater was its cost; and this for reasons which 
had nothing to do with the absolute efficiency of 
the apparatus, A blowing fan should be safe, 
steady in its action, easily put down without ex- 
pensive foundations, silent, capable of giving a 
good pressure of blast without being driven at 
an extravagant speed, economical in power, and as 
inexpensive as possible. 

Mr. Brakell, of Oldham, has attempted to com- 
bine these points in the somewhat novel fan 
which we illustrate in the annexed engravings. 
The construction of this fan is in many respects 
opposed to preconceived notions of what is and 
what is not right in fans, but a little examination 
will show that the apparatus is constructed with 
due regard for the soundest mechanical theory, 
and the results obtained in practice fully justity 
Mr. Brakell for departing from normal patterns. 

It will be seen that the Brakell fan consists of two revolving 
fans or discs of wrought iron rotating in one case, and on one | 
spindle, in such a way as to leave an air chamber between them. | 
The momentum of the air on leaving the fan tips is not impeded in 
any way, continues its rotary motion between the discs, and passes 
freely to the outlet of the fan. The result is that the fan is per- | 
fectly silent. Another valuable feature in the Brakell fan is that | 
it has only one long bearing, the lubrication of which is perfect. 
A is a hollow spindle of wrought iron or steel, coated with a special | 
metal for bearings, which is securely fixed by the screws BB in the 
brackets CC, on the fan casing, so that it cannot revolve. On this 
spindle is a hollow boss D, which, with the driving pulley, forms 
one piece, and the dise © being fixed thereon the whole revolves on 
the spindle. The lubrication is effected by the oil or other lubri- 
cant passing from the oil cup F into the hollow spindle, and 
through the holes shown to the surface of the bearing. 





| water. 











Certain experiments recentl 
Foundry Company gave the following results :—The best fan ever 
made by the Northmoor Foundry Company was one constructed 


carried out by the Northmoor 


on Lloyd’s principle. This fan was run at a given speed, and with 
a certain diameter of open discharge it gave a pressure of blast 
equal to 5in. of water. The Brakell fan ran at the same speed, 
and, with the same area of outlet, gave a pressure of 8in. of 
The width of the vane tips and the diameter of the fan 
were the same in both machines. No matter how the speed was 
varied, or the outlets, the result was still the same, the Brakell 
fan maintained its superiority. The bearing worked quite satis- 
factorily without heating or vibrating. Mr. Brakell is about to 
apply the principle to centrifugal pumps. 

Our engravings show an outside view, a cross section 
through fan case, and an enlarged drawing of the bearing and 
spindle. 








SELF-RELIEVING SAFETY V. 


ALVE FOR STEAM BOILERS. 


BY MR. L, MACPHERSON, BALTIC IRONWORKS, ST. PETERSBURGH, 


In the annexed woodcut we show 
part of a boiler, in sectional eleva- 
tion, fitted with Macpherson’s 
pxtent self-relieving safety-valves 
for steam boilers. 

A and B safety-valves; C, lever 
for loading valve A; D, weight 
for loading lever C; E rod, con- 
necting valve B with weighted 
lever G; F, fulcrum for lever G ; 
H, weight for loading valve B, 
and supplying a movable point 
of attachment on valve B, for 
end of loaded lever C ; I, float for 
feed apparatus ; K, float rod ; L, 
stop on float rod; N, guide for 
rod K; M, valve chest with steam 
and escape pipes. 

It will be evident from the 
above description that on the 
valves being regulated to blow off 
at a fixed pressure, should the 
pressure on the boiler be increased, 
the result of its action on the 
valve B would be similar to what 











would be produced by adding to 
the weight D; this is caused by 














the rising of the valve B, due to 
increased pressure, reducing the 
distance between the centre of 
the weight H and the fulcrum F, 
and at the same time increasing 
the distance between the centre 
of the weight D and fulcrum of 
lever C on valve A; this is effected 














by the angles of the levers for 
loading the valves A and B, as 
shown by the dotted position of 
the weight and levers for each 
tenth of an inch the valve rises, 
consequently every fraction « f an 
inch that the valve B is raised 
from its seat will allow a propor- 
tionate amount of the action of 




















the weight G to be added or —=—===EEEE 























transferred to that of the weight — 
D, which, acting through the lever C, on the valve A, asa fulcrum, 
will open the valve B, thereby avoiding all danger from increasing 


pressure, as the arrangement is self- for reducing the load 
on the valves A or Bas they are raised from their seats by the 





pressure on its increasing above that pre-determined. Should 
additional weight be attached to the end of lever C, inten- 
tionally or accidentally, it would only act on the valve A as 
a fulcrum to open the valve B, thereby preventing the possibility 
of increasing the pressure by such means, as any additional weight 
placed on the end of leverC would only assistin reducing the pressure 
under the working load, and should the end of lever G be fitted, 
as shown on the drawing to receive the rod K of water level float 
I, in the event of the water getting too low the stop L on float 
rod K would come in contact with the end of lever G, thus counter- 
balancing a portion of the load weight H; consequently the counter- 
weight D would then open the valve B and allow the steam to 
escape, thereby calling attention to the state of the boiler, at the 
same time reducing the pressure as the danger increases from low- 
ness of water level. There are certain qualifications which a 
reliable safety valve should possess, viz., simplicityin construction, 
a free and sufficient opening for the escape of all the steam the 
boiler is capable of producing, so that the pressure in the boiler 
should never exceed that due to the weight on the valve, also the 
necessity of the levers and weights for loading the valves being so 
arranged as to be beyond the possibility of being tampered with, 
through the ignorance or recklessness of those in charge. 

It is claimed that these safety valves y these, b 
other qualifications. (1.) The self-relieving valve being made in two 
parts gives a greater circumferential opening for the escape of 
steam than that due to one valve of equal area, also the pre- 
vention of accident, should one of the valves set fast, as the other 
would still be free to act, and in either case, the load on the rising 
valve would be reduced as the pressure increases. (2.) The im- 
possibility of explosion from increasing pressure, as the valves 
relieve themselves from a part of the load upon them, on either valve 
rising from its seat when the pressure increases above the maximum 
point. (3.) The impossibility of increasing the pressure by external 
means, should the ignorant or malicious attempt it. (4.) One of 
the valves opening to reduce the pre<sure, should the water level 
become dangerously low. (5.) The convenience and certainty with 
which both valves may at all times be tested as to their freedom of 
action, by merely moving out or in the weight suspended from 
the end of lever C, although the load weight H and lever G, for 
loading both valves, are placed beyond the control of the persons 
in charge of the boiler while under steam. 











TWIN-SCREW ENGINES OF THE MOYINI 


ZAFFER. 

Pursuant to the promise made in our last impression, we now 
illustrate the engines of the Imperial Ottoman ironclad, Moyini 
Zaffer. These consist of two pairs of single piston-rod horizontal 
engines, having cylinders of 60in. diameter, with a length of stroke 
of 2ft. Gin., each pair working on to its own line of shafting. The 
condensers are fitted on Hall’s system, with vertical tubes, and the 
condensing water is circulated by means of centrifugal pumps. 
The condensers are also capable of being worked as ordinary jet 
condensers, should occasion require. The boilers are made in four 
sections, working at a pressure of 301b. on the square inch, and 
the whole is constructed according to the British Admiralty 
specification. The engines exert a gross indicated power of 2600 
horses, being a multiple of six and a-half to one of their nominal 
power, with a speed of piston of 420ft. per minute. 








APPLICATION FOR THE LIQUEFACTION OF PROTOXIDE OF NITKO- 
GEN AND OTHER GAsES.—The Chemical News gives an abstract of 
a paper by M. Deleuil in the Rev. Heb. de Chimie on this subject : 
**The apparatus is an improvement upon the very generally used 
and well-known apparatus of M. Natterer, of Vienna, and in 
principle the same, viz., a force-pump, to the piston of which an 
upward and downward movement is imparted by means of 
cranks and wheel-work. The recipient for the condensed gas and 
the body of the pump are surrounded by a strong freezing mixture, 
and the recipient is provided with properly constructed valves, 
whereby it is possible to make, with ease and comfort, and with- 
out danger, experiments with liquefied gases in a lecture room, 
while the apparatus for condensing the gases is placed in a sepa- 
rate room by itself. The price of the apparatus complete is, at 
Paris, 1900 francs (£76).” 

IMPROVEMENTS IN COKE OvENS.— Mr. A. Jobson, Darlington, has 
se see patented improvements in coke ovens. The general 
principle of the plan appears to be a modification of the Appold 
system, in operation at the Page Bank Colliery. By Mr. Jobson’s 
plan the ovens are built on pillars of fire-brick or stone, in such a 
manner as to allow of space beneath them for theapplication of an 
improved system of discharging them, and no door is formed in 
front of the oven. The bottom, instead of being constructed in 
the ordinary manner, is formed either wholly or principally of a 
movable bottom opened and closed, and supported, when shut, by 
means of toothed ares. The framework PP She door is of iron, 
being one piece of plate secured to the surrounding angle 
irou in such a manner as to bind the whole securely 
together, and to exclude the air as far as practicable. On the 
plate iron are supported fire-clay quarries of suitable thickness, 
bedded in ground fire-clay to protect the iron from the action of 
the fire, and to maintain the lower part of the coke oven as hot as 
possible. To still further prevent the radiation of heat a stratum 
of any non-conducting substance may be interposed between the 
fire-clay quarries and the bottom iron plate. The burnt coke is 
withdrawn by placing an empty wagon underneath, and moving 
the door, when the hot coke falls, and is conveyed away to be 
cooled in the ordinary way. An objection is generally raised to 
coke that is cooled by being treated with water when in wagons, 
as it is said that the outside portions absorb a considerable quan- 
tity of water, which is not the case when the cooling is effected 
inside the ovens.—Jron and Coal Trades Review. 


AUSTRALASIAN GOLD.—It appears that the average number of 
gold miners employed in Victoria in 1868 was 63,181, being a 
decrease of 2676 upon the corresponding average for 1867. The 
average earnings of each man last year were £104 18s. 8d., as com- 
pared with £87 1s. 7d. in 1867. There are 2651 ascertained quartz 
reefs, and 886,228 tons of quartz were crushed in 1868. The average 
yield of gold was something over half an ounce to the ton, while 
the cost of crushing ranged from 2s. 6d. to £1 10s. per ton. The extent 
of auriferous land opened up by gold miners in Victoria is 882 square 
miles, and the value of the machinery and mining plant employed 
was estimated last year at £2,150,432. The total area of the 
land held as claims was 100,942 acres, of vhich nearly one- 
third was last year lying idle; the computed value of the 
whole of the claim was, last year, £8,869,504. Twelve new gold- 
fields were discovered last year, and 329 new companies, with a 
nominal capital of £3,719,198, were registered during 1868. The 
aggregate value of the gold exported from Victoria to the close of 
1868 was £147,342,767. The total quantity of gold exported from 
Queensland in the six months ending June 3, was 67,080 oz., or at the 
rate of 11,1800z. per month. If the exports continue at the same 
rate for the remainder of the year they will amount in value to up- 
wards of £500,000 for the whole of 1868. The exports for the second 
quarter of this year showed, however, the slight decline of 6570z. 
The immense wealth of the Thames gold-fields, in the Northern 
Island of New Zealand, has given a great stimulus to gold pros- 
pecting in other districts of that colony. Thus, in Taranaki, 
Napier, and Wellington prospecting parties are at work, and 





substantial is fidently anticipated. Although gold- 
bearing quartz has not yet been discovered in the province 
Canterbury, the existence of extensive reefs on Banks’s Penin- 


sula has been clearly proved, and these will shortly be tested. 
Prospecting parties are out in the southern, western, and north- 
ern parts of the province, and a thorough exploration, at any 
rate, will be the result. 
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In the accompanying engraving we illustrate a very cheap and 
simple form of steam winch, introduced by Messrs. Graveley, to 
meet the wants of shipowners who do not require heavy and 
expensive apparatus. The construction of the winch is so clearly 
shown that no particular description is required. The motion of 
the valves is changed for reversing by a very simple and ingenious 
arrangement of inclined gear, which works to perfection. The 
entire arrangement is neat, compact, and calculated to meet the 
desired end. Distilling apparatus can be combined with the engine 
when required. 








PRACTICAL PHOTOGRAPHY. 
No. I. 


A LITTLE knowledge of practical photography is manifestly of | 
considerable advantage to engineers and architects, especially to | 
those who are frequently engaged in the construction of works | 
in foreign lands, and who desire to send home records of the pro- | 
gress made, or of the general features of the country. The Lon- | 
don boards of directors of many of our Indian railway companies 
are, for instance, frequently obliged to appoint and send out | 
photographic draughtsmen to India, to send nome faithful picto- 
rial representations of the progress of the larger works. The 
advantage of being able to take a picture in a few seconds of a 
finished piece of machinery, of the scene of a boiler explosion, of 
the interior of a building, and of numberless other things, is 
evident ; moreover a knowledge of photography is an endless 
source of amusement in leisure hours. For all these reasons the 
present series of articles, furnishing plenty of reliable information 
on the subject, is now submitted to our readers.. The scientific 
principles at the root of all photography will be first considered, 
leaving the beginning of the practical instructions for the 
second article. 

First, however, afew words might be said on the history of | 





the subject, were it not that the path bristles with rival dis- | 
coverers and rival inventors, many of whom are now living, ready | 
to pounce down upon any luckless writer who innocently does 
not give them “their rights” in the fullest sense of the term. 
Much might be said about Daguerre, and Archer, and Fox Talbot, 
and M. Niepce de St. Victor, and the brothers Becquerel, but the 
particulars require more space than can now be spared. Never- 
theless, a question never yet raised in photographic literature 
may here be asked, namely—“ Did the ancient Egyptians know 
anything about photography ?” Once upon a time Mr. Wm. 
Herapath, the toxicological chemist of Bristol, unrolled an Egyp- 
tian mummy, tumbling it over and over as he wound off yard 
after yard of bandages. The lengthy wrappings were marked 
with hieroglyphical characters, and where the ink appeared to have 
run the stains looked very much like those of nitrate of silver. 
Our chemist at once puta piece of the stained linen under the 
blowpipe, and obtained from it a button of metallic silver ; it is 
therefore, he concluded, certain that the ancient Egyptians knew 
how to dissolve silver and make it into a permanent ink. Yet 
nitric acid was not known in Christendom till 2200 years after 
the date of this interesting mummy, and it must likewise be 
remembered that nitric acid could only be obtained by the use 
of sulphuric acid. The bandages round this mummy were of 
thenatural colour of the flax, except where some of the threads had 
been dyed with indigo. Here and there figures were painted 
upon the cloth with vegetable reds, and the paint upon the face 
of the mummy was made of finely powdered chalk. 

Now neither the Egyptians nor anybody else could long use 
nitrate of silverin solution without finding out that fingers or other 
things smeared with it turned black in the light. To what degree 
then is it possible that their knowledge of photography extended ? 
Did they know how to make polished fiatted crown, patent plate, 
and other kinds of glass? Were the virtues of “ Pharoah’s 
Aplanatic Lenses,” set forth in glowing terms upon papyrus, and 
advertised upon the gates of Thebes, in spite of a flaming 
“ Bill Stickers Beware,” painted in the choicest hieroglyphics ? 
It is certain that the Egyptians made beads of crown glass 
1500 years before the Christian era, and there are some 
specimens now in England ; moreover, they made glass bottles 
as early as the date of the Jewish exodus. They possessed 
some knowledge of chemistry, for their glasses are coloured 
with metallic oxides; they knew how to work glass, for 
ae and pieces of sculpture of theirs, representing glass- 

lowers at work, have been found in their temples. They like- 
wise knew how to work glass, in some respects, better than the 
English; for they made solid rods of glass, with most delicate 
pictures running through them from end to end, so that if the 
rod were cut into little circular slices each piece would show the 





picture quite perfect, 


PORTABLE OR FIXED 


STEAM WINCH. 


SIDE ELEVATION . 








The ancient Egyptians knew how to make glass lenses, and 


nations. Alexander the Great is said to have been buried in a 
glass coffin at Alexandria, and the art of making glass found its 


way from Egypt to Greece, in company with the method of per- | 


forming certain optical delusions, in which, it is suspected, that 
the magic lantern was brought into play. Thus the Elusinian 
mysteries of Greece were derived from Egypt, and the natives 


| were very much frightened by the importation, for in the dark- 
|ness of the heathen temple “strange and amazing objects 
| presented themselves. 


Sometimes the place they were in seemed 
to shake around them; sometimes it appeared bright and 


| resplendent with light and radiant fire, and then again covered 


with black darkness. . Sometimes thunder and lightning, 
sometimes frightful noises and bellowings, sometimes terrible 
apparitions, astonished the trembling spectators.” All these 
things were taken from the mysteries performed by the Egyp- 
tians upon the sacred lake of Sais. Nay, may these people not 
only have been “up” in the rudiments of photography and 
photographic optics, but also in the “ waxed paper process,” in 
the “tannin process,” and in the photographic properties of the 
bitumen of Judea? This much is certain, that respectable 
mummies were often saturated with tannin, soaked in wax, and 
gilt all overoutside. Common mummies,—policemen, cab-drivers, 
and such-like—were simply salted and dipped in a pitch barrel. 

“ Bless my soul !” says some simple reader, bewildered by the 
long vista of the past thus suddenly opened in photographic 
history—“ but if they took photographs, why do we find none in 
their tombs ?” If all the photographers in Europe were buried 
a fathom deep to-morrow, and all their works with them, it is 
probable that their pictures would fade off the paper nearly as 
fast as their flesh faded off their bones. No conscientious photo- 
grapher would like to guarantee that the pictures taken] by any 


| of his neighbours will continue unchanged for ten years, and 


few but pictures taken by the carbon process, or transparencies 
cemented between two plates of glass with Canadian balsam, are 
likely to last in good condition more than a century. 

Leaving all the foregoing historical facts to be added or omitted 
in future text-books on photography, it is now time to plunge 
into the scientific foundations of the subject. 

When chloride, iodide, or bromide of silver is placed in con- 
tact with free nitrate of silver, or any solution tending to absorb 
iodine, and then exposed to light, decomposition follows, and 
black metallic silver, mixed perhaps with a sub-salt of silver, is 
produced. Thus, papers coated with bromide, iodide, or chloride 
of silver, together with a little nitrate of silver, blacken when 
exposed to light. Again, if a glass plate be covered with one of 
these salts, together with nitrate of silver in solution, and then 


be exposed wet for a second or two to light, although no visible | 
change is produced, nor any change detectable by chemical | 


analysis, yet on applying a developing solution the plate will 
blacken all over, which,it would not have done had it not been ex- 
posed to light. Hence some invisible effect is produced on the 
plate by the solar rays. 

White light is a very complex force to let fall upon a photo- 
graphic plate, for the rays in a solar beam are built up of vibra- 
tions of very varying wave-length. Hence in the early days of 
photography it became a matter of interest to separate these 


waves, and then see whether all the vibrations in white light had | 
the power to act so mysteriously upon a photographic plate. | 


Hunt and Herschel made numerous experiments to decide this 
point, but Mr. Crookes, F.R.S., was the first to test it with a pure 
spectrum, and to accurately settle the question in a scientific 
manner. 
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spectrum of solar light ; and C, D, the visible portion of that 
spectrum, for most of the rays emanating from the sun cannot 
be seen by the eye. 
and C the red end. Over the space A, B, therefore, the waves of 
light are distributed in the order of their length, the longest and 
slowest waves falling at A, the waves growing sborter and quicker 
all the way from A to B, so that at B the vibrations are shortest 
and quickest. Over the space C, D, the waves are of that length 
to which the human eye is made to be sensitive. Mr. Crookes 
found that iodide of silver was acted upon by the rays extending 
from the blue part of the spectrum all along to the violet end, and 
some considerable distance along the invisible rays beyond the 
violet. This fact had long been known, but he was the first to 
accurately measure the length of the part of the spectrum which 
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Let A, B, in the accompanying cut, Fig. 1, be a pure | 
| 


Let D be the violet end of the spectrum, | 


acts upon iodide of silver, and to prove that bromide of silver 


| their knowledge of glass-making spread among surrounding | is influenced in addition by a portion of the green rays. 


It had been found out long before these experiments by Mr. 
| Crookes that pure yellow, orange, or red rays had no effect upon 
photographic films, and it is to this fortunate circumstance that 
| photographers are able to see what they are about in photographic 
manipulation for instead of working in the dark they work by 
yellow light, obtained by means of a window of yellow glass, 
which cuts off all the “ chemical rays’’—that is to say, those rays 
| which act upon photographic films. 

The nature of the invisible image formed by the exposure of 
a wet photographic plate for a few seconds to light has long 
been a puzzle to photographers. The microscope shows no 
difference in the film, the eye can see none, and chemical analysis 
detect none ; yet on applying a developer out comes the picture. 
The standard text-book on photography, that by Hardwick, gives 
the following ideas respecting the nature of the invisible image :— 

“The formation of the invisible image is universally admitted 
to bea molecular and nota chemical change. The following 
diagrams will assist mechanically in conveying an idea of what 
| we mean by a molecular change. 
Fic. 2. 
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“ Let Fig. 2 represent the iodide of silver in its normal state 
and Fig. 3 the same iodide after its impression in the camera. 
The chemical composition has not been changed, for supposing 
one of the circles to represent iodine, and the othersilver, we have 
in both figures a single atom of each. The arrangement of the 
| constituent atoms, however, has been modified in the second 
figure, where they are so placed as to touch each other only at 
the edges. Let it be borne in mind that this representation is 
purely hypothetical. We observe certain differences in the pro- 
perties of the iodide after its insolation, and suppose them to 
indicate corresponding differences in molecular arrangement ; 
but we cannot speak with certainty, since the ultimate atoms of 
bodies are too minute to come within the range of our observa- 
tion. 

“ We now proceed to examine further the tangible differences 
between impressed and the non-impressed atom of iodide. 
If the two be exposed for a short time over mercury slightly 
warmed, the metallic vapour will condense upon the former but 
not upon the latter; and in this way the latent picture is made 
| visible in the Daguerreotype process. So, again, ifnitrate of silver, 
| previously mixed with a reducing agent, be applied to the same 











| two atoms, it will be seen that the impressed or modified iodide 
hastens the decomposition of the mixture, whereas the iodide pre- 
pared in total darkness has no such effect.” 
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The first explanation given in photographic journals of the 
nature of the invisible image, in harmony with recent discoveries 
in molecular physics, was in some long articles by Mr. W. H. 
Harrison in 1865. He suggested that light simply set up a 
motion of separation between the vibrating atoms of each mole- 
| cule of iodide of silver, and that when the rays of the disturbing 
| wave-length ceased to act the atoms fell back again into their 
| normal position, supposing the iodide to be pure and free from 
| contact with other chemical substances, In the correspondence 

which followed it was proved that Mr. Mungo Ponton, F.R.S.E., 
| of Bristol, .had previously given the same explanation in a para- 
| graph in a book called “The Great Architect,” published by a 
| dealer in religious works, so that it waslittle known in the scientific 
world. In addition to these two independent discoveries, Dr. 
John Tyndall has sinceascriled the formation of clouds in his great 
vacuum tubes to a motion of separation of atoms set up by the 
chemical rays in the traces of vapours of gases confined in the 
tubes. Further, Mr. M. Carey Lea, of Philadelphia, has proved 
by experiment that a film of pure iodide of silver, after being 
exposed to light long enough to produce a developable picture, 
gradually falls back into its normal state, and is then ready te 
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receive another impression capable of development. A fact of 
this kind can scarcely be explained on the theory that light sets 
up 2 chemical change in photographic films, though by long 
action it does so with some of the salts of silver other than the 
iodide, especially when foreign substances are present. 

Mr. Mungo i’onton, the first -olver of this mysterious problem, 
at the root of all photographic phenomena, has favourea us with 
the following new and important suggestions as to the possible 
nature of the interstellar ether, and of the action of light in 
photography :— 

“Tu explain the action of light in photography on mechanical 


principles, in confirmity with the undulatory theory, it is | 


needful to dive a little deeply into considerations respecting the 
intimate constitution of material bodies in general. 
for the various complex phenomena which these present, as exhi- 
bited in chemical alfinity, electricity, magnetism, &c., it is requi- 


site to make certain assumptions, which, however, must be viewed | 


simply as such. 
* Let it be assumed, then, that there are four sortsof matter— 
two exerting an attravtive, and two a repulsive force. Let the 


two former be distinguished by the letters A and B—the two | 


latt~r by the letters X and Y. Let their relations be expressed 
thus :-—Every one portion of A attracts every other portion of A, 
and every one portion of B attracts every other portion of B, but 


the attraction of A for B is stronger than that of A for A, or of | 


B for B. 
“In like manner, every one portion of X repels every other 
portion of X, and every one portion of Y repeis every other por- 


tion of Y ; while the force with which X repels Y is the same as | 


that with which X repels X, and Y repels Y. On the other 
hand, the repulsion be:.ween A and X is assumed to be stronger 
than that between A and Y, while the repulsion between B aud 
Y is stronger than that between B and X. 

© Every chemical atum may be regarded as consisting of both 
A and B associsted in very different proportions, but united by 
an attraction so powerful that they cannot be separated. In 
every combustib'e A issupposed to be inexcess, in every supporter 
of combustion B is supposed to be in excess. ‘Thus in any, atom 
of silver A will predominate over B; in any atom of iodine B 
will predominate over A, ‘These two species are assumed to be 
in each case so disposed that there are certain poles both of A 
and B; but in the silver atoms the A poles will be more nume- 
rous and powerfulthan the B poles, while in the iodine atumsthe 
case will be the reverse. 

“The luminiferous ether is assumed ¢o consist of an intimate 
mixture of X and Y—constituting a perfeetly elastic medium, 
which, mechanically considered, wiil be the same asif it consisted 
of one species of matter only. ‘Ihe force of repulsion by which 
any portion of this medium, when disturbed, is restored to rest, 
must be almost inconceivably great. If we regard the force by 
which any portion of atmospheric air, when disturbed by a sono- 
rous wave, is restored to rest, to be that of gravity alone, then by 
comparing the velocity of sound in air with that of light in the 





ether we obtain a measure of the forces by which the restoration | 





to rest is effected in these two cases, the forces being to each 
other as the squires of the velocities. Now the speed of light in 
the ether is upwards of a million times greater than that of sound 
in the air; so that the force Ly which the disturbed ether 1s 
restored to restis upwards of a billion times greater than that by 
which atmospheric wir is restored to rest, atter being agitated by 
waves of sound. On the saine principle, it may be concluded that 
the repul-ive force existing in the ether is between three aud 
four thousand m llion times greater than the force of cohesion in 
iron. Itistherefore to be expected that «hen the agitated ether 
it brought into relation with the chemical atoms there will be a 
great amount of force called into play. 

“From the relations above indicated it will follow that when 
chemical atoms are introduced into any portion of the ethereal 
medium they will effect a slight decomposition. The Y matter 
will be in excess at every A pole, and the X matter at every B 
pole. Hence, in the atmosphere of ether surrounding the atom 
of any combustible element, such as silver, the Y species of ether 
will predominate, while in the ethereal atmos;-here surrounding 
the atom of any supporter of combustion, such as iodine, the X 
species of ether will be in excess. But there will always be a 
tendency to effect an equilibrium between these two. 

“Tn such a substance as iodide of silver there will be a strong 
attraction between some A pole of each atom of silver and some 
B pole of each atom of iodine, in virtue of which these two will 
be held in close proximity, so as virtually to constitute a com- 
pound atom or molecule of iodide of silver. They will not, how- 
ever, be in ab-vlute contact, but will be separated by a layer of 
highly compre-sed ether. Jn this intervening layer of ether 
the Y species will be in excess close to the A pole of the silver, 
and the X species will be in exeess close to the B pole of the 
iodine, while midway between the two X and Y will be inter- 
mingled in equal proportions. Between the molecules of iodide 
of silver, again, the intervening spaces will be larger, the ether 
less highly compressed, and the mixture of X and Y will be in 
equal proportions, as in the general medium, 

“tn the dark and at moderate temperatures, the molecules of 
iodide of silver will vibrate gently to and fro, being urged by 
these slow invisible undulations of the ether intermingled among 
them which constitute heat. But when the quicker luminous 
undulations are introduced into the ether, in which the mole- 
cules of iodide of silver are at any given moment enveloped, a 
different and additional effect is produced. A vibration is set 
up between each atom of silver and its corresponding atom of 
iodine, which constituies the molecule of iodide of silver. Owing 
to the great, proximity of the silver atom to the iodine atom, the 
vibrations between them can bave but a very small amplitude 
intrvening, consequently their natural rate of vibration must be 
extremely rapid, Hence their vibrations can be synchronous 
only with the more rapid of the luminous vibrations, 
namely, those at the violet end of the spectrum. It is, accord 
ingly, only these last that can originate the minute vibrations 
between the iodine and the silver. But these, when once esta- 
blished, may be sympathetically prolonged by undulations 
which are double their length and halt their period, as are 
those at the red end of the spectrum. Thus, supposing the 
atom of silver to be set vibrating against the atom of iodine by 
the violet waves at the rate of 800 billion times in a second, 
every alternate vibration wight receive a fresh impulse from 
luminous vibrations at the rate of 400 billions ina secoud. This 
cousideration explains why it is that the red waves, although 
unable to establish the photographic action, a.e yet able to cuon- 
tinue it, after it has once becn commenced, by theaction of the 
violet waves, 

* In order to explain how these minute vi' rations established 
between the silver and iodine atoms shoild tend to favour their 
ultimate separation, it is needful to consider tie state of the 
ether between them, In Fig. 4 let the diagonal lines 
sloping u; waids from left toright wpresent the A speciesof matter, 
diag nal lines sloping upwards from right to lett the B species, 
the horizontal lines the X species, the vertical lines the Y species, 
while the intermiature of X and Y constituting the general 


















To account ; 


ethereal medium, is represented by the cross hatching. Then 
the point of attraction between the A pole of the silver atom and, 
the B pole of the iodine atom may be represented thus :— 
“As A and B will alternately approach and recede, the tendency 
of the vibration will be to promote the intermixture of the 
peculiar atmospheres X and Y, and so restore the equ librium. 
After the vibratory action bas been continued a certain length of 
time, it may be assumed that the intermixture will be rendered 
complete, when there will remain between A and B nothing but 
the compressed ether in its normal state. The effect of this will 
be to remove A and B alittle farcher asunder, and so to weaken 
the attraction between them. For A will no longer be in im- 
mediate proximity with Y alone, for which it has the Jeast 
repulsion, while B will no longer be in immediate proximity with 
X alone, for which it has the least repulsion; so that both will be 
acted upon by a greater amount of repulsive force than before, 
counteracting to a greater extent the mutual attraction between 
| A and B. 


“ These effects being kept in view, two cases of photographic | 


action present themseives for explanation—that of the moist, 
and that of the dry cullotion film. In the former, the vibratory 
action between the silver and iodine atoms, composing each 
molecule of ivdide of silver, may be supposed to continue for a 
considerable time after the stimulus of the light is removed, like 
the thermal vibrations in the case of a boJy which is slowly 
| cooling. When the developer is applied during the subsistence 
| of these after-vibrations its action will be promuted by the motion ; 
' because at alte:nate intervals the attraction between the iodine 
| and the silver is weakened, and the moment of greatest weakness 
| is taken advantage of by the develuper to effect their separation. 
| If the application of the developer be too long delayed the mo- 
{tion becomes more and more languid, the A and 8 poles 
| gradually regain their atmospheres of Y and X respectively, and 
| all things return to the state in which they were before the 
| action of the light began. Hence the developer fails to effect 
the decomposition after a time. 

“In the dry collodion film, again, it is more difficult to establish 
the vibratory motion between the silver and iodine atoms, com- 
posing the molecule of iodide of silver, by reasou of the rigidity 
of the film—a difficulty evidenced by the longer exposure to the 
action of light found requisite. For the same reason, it is pro- 

| bable that the moment the action of the light ceases the vibra- 
| tions are instantly stopped. Now the general tendency of the 
| vibrations has been, as already explained, to widen the interval 
| between A and B, and so to weaken their mutual attraction. 
| Hence, when the vibrations suddenly cease, a large number of 
| the atoms will be arrested, while their separation is greater than 
what it was before the light begin to act. This condition of 
increased separation may be preserved for a very long time, 
owing to the hindrance to motion presented by the dryness and 
rigidity of the film. 


| exposure to light. The attraction between the iodine and the 
| silver has been permanently weakened, owing tv their poles 
| having been suddenly arrested in positions further asuuder than 
they are in the normal iodide. 

“The action of ozone in preventing the decomposition of the 
iodide of silver by means of a developer, after exposure to light, 
is in all likelihood pur: ly chemical. ‘The ozone probably unites 
with the iodine, and these two, by their combined attractiun, 
may retain the silver with a force too powerful for the developer 
to overcome. The prolonged action of ozone might nevertheless 
cause a separation of part of the silver in the form of oxide, as 
probably happens in the experiments of M. Niepce.” 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





RAIL JOINTS, 


Str,—In your last week’s issue you publish a sketch of a new 
kind of fish joint. I should be very glad to offer one or two re- 
marks that present themselves to my mind. It appears to mea 
serious objection to cut out of the web of the rail a piece Sin. long 
by about an inch or more in depth, and a loose dovetail piece in- 
serted in its place. and which does not wholly fill it, having no 
bearings on the bottom part of the slot. It is well known that 
when rails break it is with few exceptions through the bolt holes. 
What must be the consequences of cutting out a length of din. I 
think is not difficult to foresee. The next point is the impossibility 
of keeping the wedges up to their work without constant atten- 
tion, unless other means are adopted than what are shown in the 
sketch. The mere fact of driving would not keep them tight 
under the constant vibration they would be subject to, and, in my 
opinion, they would make a much inferior joint that the present 
method of bolting. I consider that the fishes, or jointing pieces, 
should be close up to the rails, as in the ordi.ary way of making 
a joint to a girder, and not away from the rails, as shown in your 
correspondent’s sketch. Improvement is greatly wanted, but I do 
not think this is the right thing A. B. 

2, Franklin-terrace, Grove-street-road, South Hackney, 

19th October, 1869. 
MESSRS. NICHOLSON’S STEAM ENGINES. 

Srr,—I see a correspondent, hailing from this town, criticising 
the proportions of Messrs. Nicholson and Stewart’s engines. It is 
not quite fair to judge from a woodcut, for Iam sure Mr. Stewart 
knows as well as anyone how to proportion an engine. I may 
mention for Boreas’ information that he may see in Leish two 
engines on this principle— “continuous expansion ”—working at 
Mr. John Dickson’s woodyard and Messrs. Fullarton’s printing 
office. ‘These were made by Mr. John Ross, Leith, or the latter 
engine, perhaps, by Messrs. Davis and Primrose, who succeeded 
Mr. Ross. These engines are well proportioned, and work ad- 
mirably. 

Leith, 18th Oct., 1869. 

STEAM ACCUMULATION, 

Srtr,—Referring to the description, in last week’s ENGINEER, of 
the “‘accumulator” employed at the new Birkenhead Forge, you 
will find that both water and steam accumulators were patented 
by Mr. Michael Scott, C.E., on 30th October, 1851, eighteen years 








A FITrer. 


ago. 
Might I ask the insertion of this note in the next number of 
THE ENGINEER? 


London, 19th October, 1869. FAct. 





TASMANIAN RAILWAYS. 

Srr,—I observe in your number of the 8th inst, a rather severe 
attack on Mr. Doyne, M.I.C.E., under the head ‘* Tasmanian 
Railways ” 

As I am snre you do not wish to adhere literally to the French 
proverb, ‘‘ Les absens ont toujours tort,” I trust to your sense of 
justice and courtesy to insert this letter in your next number as 
some defence of Mr. Doyne, who, being in Tasmania, cannot reply 
himself in proper time for home readers. I venture to suggest to 
the clever writer of the article in question that his ‘‘fortitu in re” 
wo ld be quite as effextive with a little more personal ** suwaviter in 
nodo” as regards an absent engineer of good repute and well- 
known ability. 

The complaint is that Mr. Doyne, having a clear field for rail- 





———— 


ways in Tasmania, has selected the gauge of 5ft. 3in., when, by 
adopting that of 3ft. Gin., he might have saved £3000 per mile to 
the colony, while the smaller gauge would have been amply 
sufficient. 

There are two important mistakes in this complaint, and they 
appear to me to be fatal to the case in point. Firstly, the field 
was not clear in Tasmania, there being already a railway there 
forty-five miles long, of 5ft din. gauge, nearly ready to open to the 
public, of which the roiling stock has been sent out, and which is 
to serve for twenty miles of its route asthe trunk for the proposed 
main line from Launceston to Hobart Town. Consequently Mr. 
Doyne must have adopted so serious an evil as a break of gauge 


| in the small island of Tasinania had he now changed from the 


Hence it is that, in the case of the dry | 
film, the developer will act at a very long interval after the | 








5ft. din. 

Though consulting engineer in England for this existing line in 
Tasmania, I am not responsible for the gauge, aud I am free to 
confess, that although I have constructed more lines of 5ft. 3in., 
which is the Irish gauge, than most people, I should have been 
quite content with the 4ft. 84in. for Tasmania, or anywhere else, 
as I think the undoubted greater convenience in locomotive con- 
struction does not compensate for the increase in dead weight, 
caused by the wider gauge of rolling stock. 

The next mistake is that £3000 per mile would be saved by a 
3ft. Gin. gauge. 1 am very favourable myself to the trial of a 
narrow gauge in a poor district, and am fully aware that great 
econcmy in working may result from it; but there is no such saving 
as £30uU per mile to be made by using 3ft. Gin. gauge instead of 
D5ft. 3in., if the same gra tients are to be preserved. One thousand 
pounds per mile will generally be quite the outside of the saving 
as compared with a moderately light 5ft. 3in. gauge line. The 
saving in earthworks cannot be taken as more than 5 per cent., and 
is less in proportion the heavier the works are; in conseyuence of 
the effect uf slopes in respect of rails, 40 lb. to the yard may be 
used insiead of 60 lb.; but £200 per mile is all that can be suved 
on that head. In bridges and culverts, taking all kinds, about 15 
per cent. will be saved, in sleepers about £100 per mile, in land 
nothing worth mentioning. 

As I have already recommended the 3ft. 6in. gauge in one in- 
stance, and should be ready to do so again if I could ond asituation 
where through traffic on to a wider system was not indispensable, 
I have taken some treuble in waking comparative estimates, and I 
think you may safely rely on my statement that £1000 per mile 
will more than cover all saving in construction by adopting 3ft. Gin. 
instead of 5ft. Sin. 

When I wrote the letter in Mr. Doyne’s report approving 
of his original selection of the 5ft, 3in. gauge for his first 
line in Tasmania, I was under the impression that such was 
the national gauge of the neighbouring colony oi Victoria, 
from whence it seemed likely the ‘Tasmanian lines would be sup- 
plied with rolling stock. AsI now tind that this is not the case, 
but vhat the Victorian gauge is 5ft. 6in., I conclude, Mr. Doyne, 
guided by the opinions which established the Irish gauge, and 
which he shares in common with many eminent engineers, selected 
the gauge with which he was best acquainted, and without anyone 
having even suggested at the time so narrow a gauge as 3ft. Gin. 
I think it is nearly five years since the gauge of the first ‘Tasmanian 
line was set led, and I must repeat my opinion that it would be 
quite impossible now to advise a break of gauge in that colony, 
and it would be an impolitic measure to tear up forty-five miles of 
newly completed line in order to change everything to a gauge 
which, though I hope and believe well of it, is still in its infancy 
as regards experience. G. W. HeMans. 

1, Westminster-chambers, Victoria-street, 8. W., 12th Oct., 1869. 





AIR PUMPS, 


Srr,—I am sorry to find no answer to the questions relating to 
the air pump suggested in my letter, which you were good enough 
to insert in your impression of the 2nd inst. As it is, I shall give 
my own ideas, and hope, if wrong, they may be corrected. 

In the first place, I think it wii! be better that I should in this 
letter confine myself to the principles, &c., of the common air 
pump, as used for exhausting air, and not as a part of the steam 
engine. And if my views meet with no opposition I will, with 
your sanction, write of it as applied to the steam engine in a 
future letter. It appears that the head valve in its present form 
was first used by Smeaton in or near 1750, who introduced larger 
and lighter valves than had been previously used ; they were of 
oiled silk stretched over a grating. In the article ‘* Pneumatics,” 
in the ‘* Encyclopedia Britannica,” treating of this improvement, 
it says: ‘‘ Unfortunately he could not foliow this method with 
the piston valve. ‘There was not room round the rod for such an 
expanded valve, and there would be space under the valve from 
which he could not expel the air.” He, therefore, closed the top of 
the barrel and used a head valve in addition to the valve in the 
piston. 

The article then proceeds: ‘‘The superiority of this construc- 
tion will be best seen by an example. Suppose the stiffness of the 
valve equal to the weight of one-tenth of an inch of mercury when 
the barometer stands at 3Vin., and that the pump gauge stands at 
2°'99in.; then in up ordinary pump the valve in the piston will not 
rise until the piston has got within the 30Uth part of the bottom 
of the barrel, and it will leave the valve hole filled with air of the 
ordinary density. But in this pump the valve will rise as soon as the 
piston quits the top of the barrel, ant when it is quite down the valve 
hole wili contain only a 5UUth part of the air which it would have 
contained in a pump of the ordinary form. Suppose, farther, that 
the barrel is of equal capacity with the receiver, and that both 
pumps are so badly constructed that the space left below the piston 
is the 30Vth part of the barrel in the common pump, the piston 
valve will rise no more, and the rarefaction can be carried no far- 
ther, however delicate the varrel valve may be; but in this pump 
the next stroke will raise the gauge to 29°95, and the piston valve 


| will again rise as soon as the piston gets half-way down the barrel.” 


Now 1 beg to submit that, so tar, the writer of the article avove- 
named has by no means proved that the exhausting power of the 
pump is improved by the introduction of the head valve. He does 
not appear to have considered the effect of clearance between the 
head aud piston valves, But su; eriority in another point is spoken 
of, which is, that the head valve removes the pressure of tie 
atmosphere from the piston, and so renders a single-barrel pump 
of this construction as easy to work as a double-barrel pump where 
the foot and piston valves are only used, and where the pressure 
of the atmosphere upon the one piston is balanced by the same 
pressure on the other; and I will venture to assert that it was with 
a view to effect this, and also the knowledge that the addition of 
the head valve would be in some measure a safeguard against 
leakage in the valves and between the barrel and the piston 
(though these last considerations are not mentioned in the article), 
which led Smeaton to adopt the use of the head valve. It now 
remains with me to show (leaving leakage of the piston out of 
the question) that in the exhausting powers of the air pump the 
introduction of the head valve was no improvement whatever, and 
this I think Ican do. For, first, in pump having the head valve, 
suppose the head and piston valve to be of the same weight, and 
that there is the same clearance on each side of the piston, i.e., 
between the foot valve and the piston as between the head valve 
and the piston ; if the pis on be at the top, and takes the first down 
stroke, the pressure at the end of the stroke over the piston will 
be the pressure of the atmosphere less the weight of the piston 
valve, and the pressure under the piston must be the pressure of 
the atmosphere added to the weigut of the piston valve; and if 
the up stroke is now made, the pressure at the end of the stroke 
between the piston and the hea valve will be the pressure of the 
atmosphere added to the weight of the head valve. Whe altimate 
rarefaction which this pump will produce wiil be represented by the 
volume of this remaining air expanded into the fuil space between 
the head valve and the piston when at the bottom of che stroke, 
In using the same pump with the head valve removed the pressure 
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between the piston and the foot valve, when the piston is at the it is at the up of ,the barrel. As to the expelling powers of each 


top and before a stroke is made, will be the pressure of the atmo- 


sphere, and when the down stroke has been made the pressure | in the up stroke, where the pressure of the air over the piston is 
between the,two valves will be the pressure of the atmosphere added | greater than the pressure of the atmosphere added to the | 
to the weight of the piston valve, and the exhausting power of this weight of the head valve; and in the pump without the head 
valve it begins at a point in the down stroke similarly situated, 
and each stroke of the pumps of course are made in the same time; 
panded into the space between the foot valve, and the piston When | 80 that it appears there is no advantage in the one pump over the 


pump will be exactly equal to that of the other; or, in other words, 
to the pressure represented by the volume of the remaining air ex- 





TITANIC TRON. 


THE ore from which this irdii is made exists in consider- 
able quantity in Norway, and itt a few other places. It 
occurs in the form of ilmenite; 86 called by Mr. Herman, from 
the mountains of Ilmen, near Minsk: It contains an appreciable 
quantity of metallic titanium, in combination with iron and | 
manganese. This metal (titaniui) exists sparingly in the mineral | 
kingdom, and only in the older reek formations. It is found as | 
titanie acid in combination with water, or with metallic oxides— | 
chiefly those of iron and manganese. It has been found likewise 
in the smelting furnaces of iron works in large cubical crystals, 
containing, according to Wohler, nitrogen and carbon, that is; 
the elements of cyanogen, and in this state it is so hard as to 
scratch the surface of rock crystal like the diamond. The titanic 
iron ore has been known to exist for some time, but the 
experiments of chemists failed to smelt it, except at such 
a cost to make it to do commercially. It 
has mined in Norway for some time, and brought 
to this country for fettling puddling furnaces, where it lasts 
much longer than hematite ore. From the low price of fet- 
tling materials, however, this has not paid, and the mines had 
to be given up. With the intention of 
more extensively it was attempted to combine it with 
fire-clay, and make bricks for lining puddling furnaces; 
some of these bricks were tried by placing them on the bridge o! 
a furnace, but as soonasthe silica in the bricks, acting as aflux to the 
metal, had become reduced, the bricks were not to be found. 
This gave a clue as to the flux required, and now the ore is regu- 
larly smelted, to the extent of about 100 tons weekly, with sand 
or loam and lime ; the result is a very superior kind of iron, even 
to Swedish, and when judiciously mixed with some other brands 
it makes, perhaps, the best iron known for fine screw-cutting and 
the best engineering work. The Waterloo Forge Company, Leeds, 
have been at considerable pains to perfect this iron, and the 
specimens shown by themat the last soiréeof the Institution of Civil 
Engineers of some bars and boiler plates which have been tested 
by Mr. D. Kirkaldy show to what strength and elasticity it is 
capable. Its elasticity, especially, is remarkable, some bars being 
drawn so much as a quarter their length before breaking. It is, 
therefore a very reliable iron. Its price is also lower thati best 
Yorkshire iron. 
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Manufactured at the Waterloo Forge and Rolling Mills, Leeds. 





other so far as these last qualities are concerned, i.¢., the ultimate 
rarefying powers and quickness of action are equal. 

In conclusion, I think what what I have said will show that 
Smeaton’s great object in the introduction of the head valve was 
the removal of the atmospheric pressure from the piston, and 
thereby to effect a greater ease in working the machine, and to re- 
duce as far as possible the effects of leakage round the piston and 
by the valves. BLACKWALL, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


.PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—ALPHONS Diikr, Bookseller. 

ST. PETERSBURG.—M. B. M. WotrFr, Bookseller. 
MADRID.—D. Jose A.cover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 




















TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copics. 

«’s All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

8. F. (Union Foundry).—The fan was patented in 1848. 
therefore, expired. 

H. P.—Turn it over the wire, secure it with cement, and expand the frame by 
a small nut and screw at each corner. 

Mr. LYALL.—The inventor of the positive motion loom will oblige many 
correspondents by supplying his London address. 

Ianoramus.— We cannot aid you in the least. The Patent-office authorities 
exercise a wise discretion in keeping the specifications secret till the patents 
are complete, 

A Susscriper.— Thanks for your suggestions, which we may, perhaps, carry 
out. We confess we do not quile understand what kind of English 
dictionary you refer to. > 





The patent has, 


Readers of THe ENGINEER would scarcely thank 
us for definitions of a piston rod, a crank, a cog, &c. dc. 

W. P. (Railway Works, Leeds).—We advise you to put down a good Gallo- 
way or Adamson’s boiler, that is, a Cornish boiler, with cross tubes ; and a 
horizontal engine with jacketed cylinder, and a separate cut-off valve. 
These will give you more satisfaction in the long run than more complex 
arrangements. 

E. H. (Todmorden).—We have failed to find anything new in your letter. 
Similar modes of producing rotation in shot have been patented over and 
over again, among others, by Mr. Bessemer. Mr. Girdlestone has worked 
the idea into a complete aad beautiful system of sub-calibre shot which has 
often been before the Government. 


GASKET PLAITING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers inform me where I could buy a plaiting 
machine for making hemp packing in coils and plaited as Gaskin, &c. &c., 
fur engine valves and cylinders? J. EL R. 





SHIP SLIPS. 
(To The Lditor of the Engineer.) 

Sir,—Can any of your correspondents favour me with the name of a 
maker of slips for hauling up ships? I want one of the best description 
which will carry a ship of 2500 tons burden. A SHIPBUILDER. 

October 2uth, 186%. 





MEETING NEXT WEEK. 
Civit AND MgcHANICAL EnGIneers’ Socrety.—At 7.30 p.m. the Presi- 
deut, W. Forsyth Black, C.E., will deliver his annual address. 





Tur Encrneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

[f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country muat be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed lo the Publisher, Mr. George Leopold Kiche; all other letters 
to be addressed to the Editor of Tue ENGINEER, 163, Strand. 
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TASMANIAN RAILWAYS, 


As Mr. Hemans has, we believe, constructed and worked 
more miles of railway laid to a gauge of 5ft. 3in. than 
any other engineer now living, we have a right to expect 
from his pen the most potent arguments that can be adduced 
in favour of the Irish gauge. In another place will be 
found a letter setting forth his views concerning Mr. Doyne’s 
system of constructing railways in Tasmania, and taking 
exception to certain statements on the same subject which 
appeared in a recent impression of this journal. We are 
justified, it will be admitted, in assuming that Mr. Hemans, 
speaking in the light of great practical experience, has 
said all that can be said in favour of 5ft. 3in. as the national 
gauge for Tasmania. We are pleased to think that such is 
the case, and delighted to discuss the very few points 
on which we are at issue with so eminent a 
correspondent. If Mr. Hemans gets the worst of the ar- 
gument, it will be simply because we have common sense 
on our side, Mr. Hemans vertain antiquated notions on his, 
to which, to do him justice, he holds very loosely indeed. 

We have first to explain to Mr. Hemans that we are not 
personally acquainted with Mr. Doyne; that we believe him 
to be, according to his lights, an able and accomplished 
engineer, and that nothing was farther from our thoughts 
than the penning of a single line which could be regarded 
as “personal,” either by Mr. Doyne or his friend Mr. 
Hemans. But having said this much, we must reiterate 
that, in our opinion, Mr. Doyne is committing a grave mis- 
take in introducing or adopting in Tasmania so wide a gauge 
as 5ft. 3in. No sufficient justification has, or can be, urged in 
favour of the scheme he has put forward; and it is against the 
scheme, not against the man we write. When more potent 
and convincing arguments in its favour are adduced than 
have yet come before us, we may possibly change 
our opinions; but in the absence of these arguments 
we must continue to urge on the inhabitants of Tasmania, 
that in adopting the 5ft. 3in. gauge they are introducing 
into their railway property one element of financial ruin 

which has already ~ directly or indirectly, to a woeful 
depreciation in the value of British railways as an invest- 
ment of capital. We admit, indeed, that we regard the 





adoption of the 5ft. 3in. gauge as so serious a blunder, 
that we find it a little difficult to sit down and discuss its 
merits (?) with perfect sang froid ; and this fact will pos- 
sibly account for one or two sentences in the article to 
which Mr. Hemans refers, and to which he has taken ex- 
ception. 

“ There are two important mistakes,” writes Mr. Hemans, 
“in this complaint,” which complaint is, as very neatly ex- 
pressed by our correspondent, that Mr. Doyne, “ having a 
clear field for railways in Tasmania, has selected a gauge 
of 5ft. 3in. instead of one of 3ft. 6in.” The two 
mistakes are, in brief. first, that Mr. Doyne had not a clear 
field, inasmuch as a line forty-five miles long is already laid, 
twenty miles of which joins the main line of the Launceston 
and Hobart Town line; and, secondly, that no such saving 
as £3000 per mile could be effected by cutting down the 
gauge. These statements actually embody every argument 
against the 3ft. 6in. gauge, and in favour of the 5ft. 3in. 
gauge, that Mr. Hemans, with all his experience, has been 
able to adduce. Surely our correspondent is not serious 
when he urges that the whole future railway system of 
Tasmania should be laid to a 5ft. 3in. gauge because a 
mistake was committed in laying the first forty-five miles. 
The argument is too ridiculous to bear discussion. As the 
rolling stock for this forty-five miles is ordered by all means 
let the 5ft. 3in. gauge be preserved and worked. We do 
not advise that it should be torn up. The way out of the 
fanciful difficulty raised by Mr. Hemans, would be suggested 
by any man who had spent three mouths in an engineer's 
office. It simply consists in laying for twenty miles a third 
rail inside of the 5ft. 3in. gauge. Practically speaking, no 
di fficulty would then be experienced as regards break of 
gauge between the two lines; and even though a serious 
inconvenience did exist, it would not be a matter 
of very much importance to lay a third rail over the 
whole length of forty-five miles. The cost of the third 
rail would be as nothing compared to the additional outlay 
which will be rendered indispensable by the adoption of the 
5ft. 3in. gauge all over the island. The Great Western used 
the third rail with advantage for many years over some 
hundreds of miles of line. Mr. Doyne cannot do better 
than take the Great Western lesson to heart and profit 
by it. 

Mr. Hemans’ second objection to our views deserves 
more attention, the rather that our correspondent has failed 
to grasp our meaning. We repeat the assertion, that, under 

roper conditions, a saving of about £3000 per mile may 
. effected by adopting a gauge of 3ft. Gin. instead of a 
gauge of 5ft. 3in. Mr. Hemans admits that the saving—all 
gradients and curves being of the same slope and the same 
radius on both lines—would amount to about £1000 per 
mile. This estimate is apparently based on an assumption 
frequently made, that the road width of a narrow gauge 
line must be nearly as great as that of a broad 
gauge line. Any railway constructed on such a 
principle is improperly constructed. To obtain all 
the benefits that can be derived from reduction of gauge, 
the reduction must be radical. Thus instead of the alee 
“six foot” between the two roads used. with the 
4ft. 84in. gauge, we should have an inter space about 


as much less than 6ft. as the gauge is less than 
4ft. 8!in. With the narrow gauge, which we advo- 


cate, the normal six foot would become about 4ft. 3in. 
The outer margins would be reduced in like pro- 
portion. The rolling stock would be smaller and lower, 
and the bridges and tunnels under and through which the 
trains would run would undergo a corresponding reduction 
in span, height, and width. Properly managed, Mr. 
Hemans’ 15 per cent. for these things would be found to 
work out to about 20 per cent. But even with these con- 
ditions properly carried out no such saving as £3000 per 
mile could be effected. About £1000, according to 
Mr. Hemans’, and over £1200 per mile, according 
to our calculations, can be effected by using a gauge of 3ft. 
Gin. instead of one of 5ft. 3in., the gradients and curves re- 
maining the same. But this by no means formed the 
whole of our scheme. One of the great advantages of the 
narrow gauge is that it permits steeper gradients and 
sharper curves to be adopted than are admissible with the 
normal or wider gauges. Mr. Hemans will, we think, 
admit that, especially in a difficult country, it will cost enor- 
mously less money to construct a railway on which the 
limit of inclination is, say, 1 in 90 and thelimit of curve radius 
three and a-quarter chains, than one on which the steepest 
incline is fixed at 1 in 100 and the sharpest curve at five 
chains radius. It is easy to show that without the slightest 
increase in resistance per ton of goods carried, the steep 
inclines and sharp curves mentioned can be freely adopted 
in conjunction with narrow gauges. 

Let us suppose that 200 tons of goods have to be taken 
over a given distanceon a 5ft. 3in. line. The weight of the 
wagons holding these goods will amount, on the most 
favourable supposition, to 55 per cent. of the whole. It 
will really, taking the average of wagons on the Irish 
gauge, be much more, but we prefer to keep strictly within 
bounds. We have thus a gross load to be moved—of 
goods 200 tons, wagons 110 tons, total 310 tons. We 
shall assume for the moment that the frictional resistance 
is independent of gauge, though it is not, and therefore 
deal solely with the action of gravity on the train. Let 
us suppose that our 200 tons of goods require to be taken 
up a grade of 1 in 100, then the resistance of gravity 
operating on the whole load will amount to 3°10 tons, or 
to 6944 Ib. 

Now let us suppose that we have 200 tons of s to 
be taken by a narrow gauge—that is to say, a 3ft. 6in.— 
gauge train. On the Festiniog Railway a wagon 
weighing only 17 cwt. carries three tons, the 
weight of the vehicles being thus little more than 
28 per cent. of the load. Even on the wider 

uge, which we advocate for Tasmania, we believe 
the dead weight may be kept down to 36 per cent. But to 
be perfectly safe we will take the wagons as weighing 42 
per cent. of the load. We have therefore a gross load of 
goods 200 tons, wagons 84 tons, total 284 tons, to be hauled 
instead of 310 tons; and a gravity resistance to be overcome 
by the engine of 2°84 tons, of 6361 Ib., on an incline of 1 in 








100. If, however, the line were graded at 1 in 90 the 
resistance on the narrow gauge would even then only reach 
7068 lb. We thus see that the work to be done in taking 
a given load up an incline of 1 in 90 on the 3ft. Gin. gauge 
is scarcely more than that done in taking a similar weight 
of goods up an incline of 1 in 100 on the Irish gauge. 
Again, as regards curves, it is obvious that the resistance 
due to the greater length of the outer rail varies, the 
radius of curve being constant, as the gauge, or the resistance 
being constant, the radius will vary as the gauge. We 
believe that, taking these points into consideration, we are 
fully justified in assuming that it is quite possible to con- 
struct a line in Tasmania, say from Hobart Town to 
Launceston, for about £6000, instead of £8800 per mile, 
irrespective of the purchase of land or rolling stock. 

We have now, we believe, fully answered all Mr. 
Hemans’ arguments yet brought forward, but we have 
by no means exhausted the arguments that can be 


adduced in favour of the 3ft. Gin. gauge, or against 
the Irish track. Let us in conclusion hope that 


Mr. Hemans will favour us with a few particulars of the 
proportion borne by the rolling stock to the load in 
actual practice on the Irish railways; the consumption of 
fuel, the cost of hauling a ton of goods one mile, &c. 
Perhaps he would further supply us with an explanation 
of the causes which have led to the failure of Irish rail- 
ways as investments, and point out what are the differences 
between Tasmania and Ireland, which render a gauge long 
since proved to be too big for the latter, admirably suited 
to the former. 


HOUSELESS AND HOMELESS, 

A PAINFUL spectacle arrests the attention of the passers- 
by at the present time in the vicinity of the Royal Exchange. 
A somewhat aged gentleman, attired in garments which 
may be oo ap to indicate better days, is to be seen seated 
bare-headed in an arm-chair exposed to all the fury of the 
elements. For humanity’s sake it might be expected that 
some considerate citizen would extend to this unfortunate 
personage the benefit of an umbrella when the drenching 
rain is descending in torrents, rolling in tear-like drops 
down the placid features of this martyr-like man ; or even 
the loan of a great coat would be an exhibition of charity, 
now that the October winds partake of the keenness of the 
hyperborean blast. But despite the misery of his external 
condition, this remarkable ate continues to gaze, with 
sphynx-like serenity, on the apparently unsympathising 
crowd which circulates around the golden centre of the City. 
We would designate this singular individual “the Silent 
Preacher.” There is aphilosophy in the figure moreimpressive 
than the discourses of a Plato or the interrogations of a 
Socrates. The uncovered head indicates fortitude, while the 
legs easily crossed proclaim the noblest unconcern as to those 
convulsions of the stocks which agitate the world below. 
Let the funds fluctuate, let bulls or bears prevail, pot a 
muscle moves. Let the wind howl from Cornhill to 
Threadneedle-street, still the figure is calm and impertur- 
bable, as if to tell the mill’onaires of Lombard-street that 
the rigours of adversity, no less than the temptations of 
prosperity, are matters for a man to despise. Amid the 
din of City life, those voiceless lips tell of “the eternal 
silence.” In the very centre of Mammon-worship, where 
the downcast eye of the brooding speculator beholds the 
paving-stones as if they were gold, this figure abides in its 
unadorned simplicity, a seated satire on the greed of an 
avaricious age. 

So we interpret the phenomenon. But we cannot leave 
the subject here. The spectacle is a reproach to a city 
deemed to be the wealthiest in the world. We never look 
at that uncovered head and unprotected form without 
feeling as if they embodied a passive protest against 
the hardheartedness generated by the pursuit of wealth 
and the study of political economy. We know that 
the ethics of the era, and the practice of the period, pro- 
claim an economy in which everybody is to take care of 
himself and leave who will to take the hindmost. We 
know this is the only solid basis of commercial prosperity. 
The figure evidently knows the fact. Every nail in the 
arm-chair which holds him helps to clinch the pro- 
position. Still we have something to say on the side of 
charity, though it may be said in vain. We have heard 
something of the past history of the Silent Man. Strange 
to say—and fortune delights in contrasts such as these— 
that the unsheltered occupant of that uneasy chair has ex- 
pended heaps of treasure in providing dwellings for the 
poor. How marvellous a vicissitude, that one who has 
carried the virtue of benevolence to such an unwonted 
sa should himself be houseless—homeless—lodging- 
ess! Yet such is the magnanimity of his spirit, that he is 
even said to be grateful for being thus publicly turned out 
in the cold. We look at that pedestal and think how 
“ Dauntless on high stood unabashed Defoe.” We remem- 
ber the Fifth of November, and we tremble lest the 
gamins of the gutter should treat the venerable man as a 
civic Guy Fawkes, to be squibbed, insulted, scathed. We 
think of the dark nights of winter, and we pity the terror 
of the young man from the country, who, losing his noe- 
turnal way amid the deathlike solitudes of the forsaken 
City, suddenly alights upon a sombre and colossal figure 
looming amid the humid atmosphere like some gigantic 
Spirit of the Mist. Inspired by fancy, we see the snow 


descending on that commanding brow, sticking, melting, 
dri ping, freezing, engendering icicles, suggesting chilblains 
and frostbites. e picture is too horrible. It must not 
be. We are told that at first this figure had the shelter of 
a wooden shed. Better that than nothing. But we appeal for 
something more ; the wealth and liberality of the City will 
surely grant it. The man who has made homes for thou- 
sands ought not himself to be homeless, turned out into the 
streets with no shelter but an old arm-chair. At least let 
us try and throw some poetry and sentiment into a scene so 
sad. Let us invest it with an air of romance. Let us 
eliminate the literalness of the exhibition. Let the man 
remain, if he will; but let us rear around and above him a 

ificent canopy, worthy of his large-hearted generosity, 
and typical of London’s gratitude. Then s we gaze 
_ the scene with pleasure, and art will give a charm 
where nature fails to please. Weask, in short, for another 
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Peabody Fund, to be raised by the many and not by the 
one, to furnish a shelter for the one who has sheltered the 


many. 


SEWAGE CONTAMINATION AND THE LONDON WATER SUPPLY. 

In previous articles we have treated of the metropolitan 
water supply, so far as it is derived from the river Thames 
and the basin of the Lea. We have thus referred to seven 
out of theeight metropolitan water companies; the operations 
of the Kent Company now remain to be considered. The 
supply furnished by this company is peculiar, as being 
obtained solely by means of wells. Provision is thus made 
for the south-eastern suburbs, and for parts which may be 
considered as beyond. The capital of this company 
(£489,240) is less than that of any other, yet the area sup- 
plied (sixty square miles) is the largest. These statistics 
relate to the year 1867, at which time the company supplied 
mere than 34,000 houses, having a population of 240,000 
persons, the average daily supply being 6,468,873 gallons, 
or a fraction less than twenty-seven gallons per head. The 
district extends from Camberwell to Dartford, and from 
the Thames southward to Bromley, Chiselhurst, and Bexley, 
including Deptford, Greenwich, and Woolwich. The prin- 
cipal station is at Deptford, where there are three wells. 
At Charlton there are two wells, besides one each at Plum- 
stead, Bromley, and Crayford. The water, according to 
the terms of the Act of Parliament, does not require filtra- 
tion. The three Deptford wells yield a maximum of 
287,000 gallons per hour, and the five other wells 190,000 
gallons collectively. The Deptford wells have a depth of 
z50ft. from the level of the ground, the surface of the 
water being only Sft. from the top when the engines are 
not pumping. The Plumstead well has a depth of 500ft., 
with water 70ft. from the surface. The well of least depth 
is at Crayford, which goes 150ft. below the level of the 
ground, and has water standing at 10ft. from the surface, 
It is stated that, if it were required, these eight wells 
would supply 14,000,000 gallons per day, or fully donble 
the present consumption. The general level of the water 
when the pumps are not working is about 2ft. above high- 
water mark, but in one instance it is as much as 70ft. 

The Chemical Commission of 1851, consisting of Pro- 


fessor Graham, Dr. Miller, and Dr. Hoffmann, spoke of | 


“chalk spring water” as approximating “ most closely to 
the standard of all that is excellent in a town supply,” and 
described it as “worthy of the greatest efforts and grandest 
works to procure and convey it.” Happily no such expense 
as needed, for, as they stated, “the sources are near at 
hand, and the water is attainable without difficulty or 
great expense.” The Kent Company, therefore, would seem 
to have the highest claim on the confidence of the public 
and the suffrages of the sanitary chemists. But in course 
of time it has come to pass that, by a particular mode of 
analysis, the water of the Kent wells is made to appear 
worse than that of any other London company. In the 
beginning of May, 1867, the Registrar General, on the 
authority of Dr. Frankland, stated in his usual weekly 
report that the Kent water was “altogether the worst 
sample” of the eight London companies. This opinion 
was founded on the report of Dr. Frankland, which, under 
the head of “ Previous Sewage Contamination,” gave an 
estimated quantity of 3195 parts of sewage in 100,000 parts 
of water as the proportion belonging to the water of the Kent 
Company, or a little more than 3 per cent. Dr. Frankland’s 
practice is to ascertain the quantity of nitrates in the water, 
and from thence to compute the amount of sewage neces- 
sary to the production of these compounds, Thus he says: 
“T consider that the nitrates and nitrites are produced by 
the oxidation chiefly of ammonia, the ammonia being 
derived from the urea present in the sewage.” A deduction 
is made for the quantity of ammonia brought down in the 
rain. Dr. Frankland speaks of this combined nitrogen as 
“the skeleton of previous sewage.” The skeleton itself 
may be harmless, but its presence indicates a probable 
danger, according to the views advocated by Dr, Frankland 
and some other eminent authorities. This skeleton corre- 
sponds to the following quantities of average filtered 
London sewage, namely, in the water of the Thames com- 
panies, 1751 parts of sewage in 100,000 parts of water; in 
the water of the Lea basin, as delivered by the New River 
Company, 2013 parts; in the water of the Lea, as delivered 
by the East London Company, 1077 parts; and in the chalk 
water of the Kent Company, 3393 parts. In addition to 
the nitrates and nitrites, a portion of ammonia exists in 
the skeleton, and forms part of the calculation, but the 
proportion is very small. 
The question now arises whether these salts are solely 
caused by sewage. The nitrates, nitrites, and ammonia 
brought down by the rain are allowed for in the analysis, 
But it must be further understood that Dr. Frankland’s term 
really means “ previous sewage and manure contamination.” 
The phrase is intended to include “all kinds of decomposed 
animal matter, whether contained in sewage, privies, cess- 
pools, or the solid manure applied to land.” The Royal 
Commissioners in their report have endeavoured to show 
that nitrates may be obtained from sources where there is 
no decomposing animal matter, whether of sewage or 
manure. Thus they refer tothe experimental researches of 
M. Boussingault, the distinguished French chemist, wlio 
discovered nitrogenous compounds in the soil of elevated 
yine forests. Dr. Frankland suggests that these salts may 
Lave been deposited by rain. Birds, beasts, and reptiles 
may also have had their share in nitrogenising the soil of a 
forest. In the next place, there comes the question of 
vegetable decomposition. From this source Dr. Frankland 
expects very small results, so far as concerns our own 
country. Putrid yeast is also shown to contain nitrates, 
But yeast, if vegetable in its character, yet approaches very 
near to the animal, and the line is not easily drawn. Dr. 
Frankland observes that “putrid yeast not unfrequently 
contains grubs,” and, at all events, nothing in the nature of 
yeast can have much to do with the Thames. 
We now come to a point where some very curious coh- 
siderations arise. Dr. Frankland finds in the deep well 
aters of the Kent Company at amount of nitrogen cob- 
iderably in excess of that which he admits to be furnished 
any other source thar that of animal decomposition. It 
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is proper, therefore, to ask what kind of animal decom- 
position can possibly occasion the nitrates which appear in 
these wells. Allowing the water ‘to be obtained from a 
depth of 200ft., Dr. Frankland says the sewage skeleton 
could get down quite as far as that, or even much 
lower. He then refers to the fact that nearly the whole of 
the Kent water is the drainage from cultivated land. Accord- 
ing to the analyses of Professor Way, the drainage water 
from manured arable land contains on an average more 
than 20,000 parts of previous sewage contamination in 
100,000 parts of water. From pasture land unmanured the 
average is 830 parts. This water was obtained from land 
drains, and therefore must not be confounded with water 
which merely flows over the surface, such as may be found 
on the mountains of Wales and Cumberland. It appears 
to be the opinion of Dr. Frankland that water thus im- 
pregnated with nitrogenous matter, supposing it to percolate 
through the chalk, would account for the compounds of nitro- 
fen found in the chalk wells of the Kent Company. That the 
nitrates do exist in these wells is unquestionable. The 
water of the Kent Company contains the nitrates in a larger 
proportion than the water supplied by any other metro- 
politan company, and the water of the New River Company 
Sos more of these salts than the water of the Thames com- 
panies, a circumstance which may probably be traced to 
the fact that some of the New River water is pumped 
from chalk wells, Water is capable of percolating through 
any existing depth of chalk, and there is nothing incredible 
in the supposition that the nitrates of chalk water are due 
to an original contamination from manure. There is, how- 
ever, another element in the question, and that is the 
actual constitution of chalk itself. It is well known that 
sugar can be converted into butyric acid by being brought 
into contact with putrefying cheese. In like manner sugar 
can be converted into butyric acid by contact with chalk. 
Thus chalk acts as a ferment, and the process to which we 
have just referred is a strong reason for supposing that 
chalk contains living animal organisms. These organisms 
being small, beyond even the power of the microscope to 
detect, must exist in vast numbers. The nitrogen which 
enters into the substance of these creatures is probably 
derived from the percolating rain and manure water. Dr. 
Frankland contends for the fact that springs which cannot 
be contaminated by sewage or by manure contain nitrates 
in so low a proportion that they fail to come near the point 





| at which the calculation of previous sewage contamination 


commences. Perhaps it is impossible to find a chalk well 
which is so situated as to be perfectly clear of both sewage 
and manure, though, in the case of a deep well, this merely 
results in the production of nitrates which in themselves 
are harmless. Neither can we leave out of sight the fact 
that prehistoric contamination may affect the springs of 
water. Animal decomposition appertaining to cycles long 
gone by, may have left traces of its existence in the form 
of “ harmless and combined nitrogen.” But with regard to 
the presence of living organisms in the chalk, Dr. Frank- 
land says he has an objection to “ putrefying animalculee ” 
as well as to “ putrefying sewage.” 

There is yet another possible source of the nitrates in 
the Kent wells. or at least in some of them. The chalk 
water pumped up by the South Essex Company at Grays 
contains a proportion of nitrates three times greater than 
that observable in the case of the Kent Company. It was 
suggested to Dr. Frankland by Mr. Prestwich that the 
water from the spring at Grays was more likely to be 
; removed from any source of sewage contamination than 

the metropolitan waters. Dr. Frankland replied: “I am 
! not so sure of that, because the whole of the sewage from 
‘ London passes into the Thames at a point considerably 

above Grays, and there is some evidence of communication 
| between the bed of the Thames and the water in the 
| chalk.” Mr. Bazalgette’s deep well at Crossness is a case 
, in point, and was referred to some months ago in these 
columns. The extraordinary facts connected with that well 
had not transpired when Dr. Frankland was before the 
Royal Commission, or they would doubtless have been 
adverted to. Ata depth of 960ft. the water is loaded with 
salt, and is so impregnated with sulphuretted hydrogen 
that the fluid is offensive to the smell, and the gas Casco 
the silver watches of the workmen as well as the white 
paint on the hoarding which surrounds the mouth of the 
shaft. Another incident of a somewhat similar kind oc- 
curred as far back as 1865, and, had it been made public, 
might have spared the Metropolitan Board some trouble 
and expense. In that year a well was being sunk between 
Crossness and Erith, on land occupied by the London, 
Leeswood, and Erith Mineral Oil Company. After a time 
the consulting chemist to the company, Mr. T. W. Keates, 
reported thus :—“ The well at Erith is now sunk about 60ft. 
into the chalk, and pumping has been continued by the 
6in. hand pump for several days. The water is, however, 
of but indifferent quality. It is possible that the water 
might improve after a little while, but I doubt if its cha- 
racter will change materially. It contains a considerable 
+ ware of common salt, and I believe that the water of 
the Thames finds its way by fissures, or by simple infiltra- 
tion, into the body of the chalk in this district, and that 
the chalk water is consequently contaminated with the 
brackish water of the river.” We will not venture to say 
that the wells of the Kent Company have in any instance 
any connection with the Thames, although the two wells 
at Charlton are near the stream. The engineer has stated 
that the tide does not affect the level of the water in any 
of the wells, so that at the utmost we can only surmise the 
possibility of a slow infiltration, in the course of which 
the formation of nitrates goes on. Dr. Frankland also 
states that “previous sewage contamination” in chalk wells 
is a much less serious matter than in water drawn from an 
open stream. 

The sanitary significance of the nitrates is a question 
very keenly debated. Dr. Frankland deems their presence 
a matter of much importance ; so does Mr. Simon and 
Dr. Parkes. On this point we can scarcely do better than 
quote the words of Dr. Frankland :—“ It is for the physio- 
Jogist; not the chemist, to say what influence the admission 
of excrementitious matters into drinking water has upon 
the health of the community. If his verdict is that they 








| have none, then water analysis for sanitary purposes be- 
comes useless; but if the accumulated experience of thirty 
years leads him to the contrary conclusion, then chemical 
analysis can aid him, by showing in a great majority of 
cases the previous history of the water as regards its com- 
panionship with excrementitious matters.” The necessity 
of reverting to this “ previoushistory ” appears from the fact 
(distinctly proved by appropriate experiment), that water 
of a most dangerous character might otherwise be allowed 
to pass with a certificate of purity. After the sewage itself 
has disappeared, the virus which it has communicated to 
the water may remain. At any time it is not so much the 
sewage itself that kills, as something which accompanies 
the sewage. An offensive gas does not necessarily induce 
disease ; but the bad smell indicates a state of things 
favourable to the propagation of poisonous germs, which, 
on entering the human system, are capable of producing 
disease—it may be cholera. The Royal Commissioners say: 
“Tn the present state of chemical science, analysis fails to 
discover in properly filtered Thames water anything posi- 
tively deleterious to health.” It is well to know that the 
very sume thing might be said of sewage itself, or even of 
the dejections of cholera patients, although these dejections 
are known, by direct experiment on the lower animals, to 
have the power of communicating cholera. 

Enough has now been said to show the necessity of ex- 
treme caution in making use of water derived from the 
Thames and the Lea, and from any sources to which sewage 
can have access, With regard to the Kent wells, a much 
higher degree of previous sewage contamination can be 
allowed, on account of the extensive filtration performed 
by the great thickness of chalk. In making use of these 
wells, it is chiefly important to see that they have no sub- 
terranean communication with the Thames. If any persons 
should think that our objections are of too refined an order, 
we would only remind them that the sources of disease are 
extremely subtle, and that any inquiry into their nature 
and operation might be expected to demand very minute 
and precise investigation. 








TRIAL OF BREECH-LOADING REVOLVERS. 

Ir will be within the recollection of those of our readers who 
find any interest in the above subject that somewhat recently we 
illustrated and described the system of conversion introduced by 
the Colt Fire-armsCompany. We had madeacareful examination 
of one of the new breech-loaders, and although we had not sub- 
mitted it to a practical test on an extended scale, we yet felt 
ourselves justified in expressing the opinion which was 
published in THe EncIneer of 16th July last. In consequence 
of this we were urged by the Colt Company to reconsider 
our verdict, and with that view to undertake a careful trial 
of the pistol. We were convinced that our criticism was well- 
founded, and that we should find little cause to alter the 
opinion we had already expressed; but as we were wishful 
to do all we could in the matter for the elucidation of the 
truth, we consented to the proposal, so far as the trial 
was concerned. In making choice of a standard of com- 
parison we decided upon the Adams* pistol, chiefly because 
is is the weapon of the service, and also because it is the best 
example of that system of breech-loading in which the cart- 
ridge is truly inserted from the rear, and not, as in the case of 
the Colt, from the front of the revolving chambers. 

The experiments were carried out last week on the range at 
Woolwich Arsenal, for the use of which we are much indebted to 
Colonel Boxer and his brother officers. We kave also to thank 
both Captain Majendie and Captain Slessor for the advice and 
assistance they afforded us, both of which, from their long 
experience in matters of this nature, were most valuable. 

The following are the results of the trials, and we reproduce 
them in this simple form, believing that in this shape they will 
be more readily intelligible to the majority of readers :— 

Particulars of Pistols and Ammunition. 


Weight of |calibre. | ‘barrel of Charge. | pubrication, [Weight of 
” 4 | 





Name. Pistol. | | bullet. 
| 
Beeswax in 
Adams | 2lb. 630z.| 450 6in. 13 grs.| two canne /225 grains 
lures. [wax 
“440 8in. 


Colt....| 21b. 10} oz. 18 grs. |Wad of bees-/210 grains 





Each arm was fired by its own representative. 

Rapidity of Fire.—In this trial twenty-four shots had to be 
fired without any attempt at accuracy, the time commencing 
from the loading of the first shot and ending with the ejection of 
the last cartridge case. Adams, 1 min. 80 sec.; Colt, 2 min. 

A second experiment was also made with ammunition that had 
been purchased from the respective competitors in the ordinary 
way of business. In this case the times were—Adams, 
1 min. 35 sec.; Colt, 2 min. 20 sec. 

Accuracy.—The trials for accuracy were divided into two 
classes, viz., those fur accuracy only, irrespective of time, and for 
accuracy combined with rapidity. 

The following table shows the result of these trials :— 





























Adams. | Colt, 
P Jeon | Mean | 
g P absolute absolute) 
g Particulars of trial. devia- | - davia- | - 
e tion of | **™° | tion of | **™¢ 
24 shots) 24 shots} 
jin inches| in inches| 
yards. . ry ( ition) lmin sec min sec 
ccuracy only (ammunition aT - 09 
a { . supplied ty sete titor) .. § 5°45 es a 
Accuracy only urchased )|  ».o- a" 
60 { ammunition) .. .. .. 7°35 ied 917" ” 
Accuracy and rapidity (pur- — . _ 
60 { ch ammunition)... .. 701 2 83 | 11°70 2 55 
Accuracy only (ammunition “ ” 
30 { supplied by competitor) .. ad ae 6°70 = 
Accuracy and rapidity (pur- j “es . 
80 { chase ammunition} eo oe } 5°62 2 5) 5% 2 55 
Totals 29°60 4 387 | 41°44 5 50 
Mean deviation of the five sia ' 
targets .. .- «+ +. 5°92 yi 8°29 = 
Mean rapidity of two trials — 2 18 —_ 2°55 

















* With one miss this was 9°75. 


Penetration.—The power of penetration possessed by the two 
arms was ascertained by firing six shots from each at a number 





* This must not be confounded with the Deane and Adams pistol, 
which is a muzzle-loader. This yen is a breech-loader on Mr. John 
Adams’ principle, and is used with Colonel Boxer’s cartridge. 
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of half-inch elm boards placed one inch apart. The pistols were 
fired at ranges of thirty and sixty yards. 
F Penetration at Thirty Yards. 
Adams. | fi Colt. 

1st shot penetrated .. 3°25 boards Ist shot penetrated .. 4°00 boards 
2nd os eo 325 ,, 2nd ” . ” 
3rd jan oo 435 «=, «=| Sd - ae 
4th ” o 3 »  |4th o» ee ee 
5th 9” ee »  |5th ” oe ” 
6th a » | 6th ja ad ; 

Total .. .. o- 21°00 Total . 





shots oe 3°25 


3°50 


Mean of six shots 


” 


| Mean of six 


Penetration at Sixty Yards. 








Adams. Colt. 

Ist shot penetrated .. boards , Ist shot penetrated .. 
2nd - es ‘ 2nd * oe 
8rd os ee at 3rd ae ° 
4th ne ee a. 4th “ ° 
5th 99 oe ee 5th ~ ° 
6th i ae ia 6th a 

Total .. .. 0 8395 ,, | Total .. «. «.. 16°00 
Mean of six shots 370 =~, Mean of six shots .. 2°66 3 





From these results, then, we find that the two pistols bear the 
following comparison:— 








Adams. Colt. 
1. Rapidity only (average) .. .. .. 1min. 52 -» 2min. 10 sec. 
2. Rapidity and accuracy (ditto). .. 2 ,, 18, 2 ss 
$. Accuracy (dittu).. .. .2 «2 eo 5 92in. ee oe in. 
4. Penetration (ditto) .. .. «.. «- 3°60 boards oe » boards 


Reducing these figures to percentage of superiority, we have 

the Adams superior on each of the points as follows :— 

Adams superior 
per cent. 
ae 





. Rapidity only ee ae 
Ditto when combined with ac 
3. Accuracy of shooting (deliberate and r: 
4. Penetration 
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The cartridges used throughout the trials were filled by 
Messrs. Eley Brothers, and we regret to say with not a little 
Irregularity. Iu several instances the charge appeared distinctly 
short, and in one case this evil was carried to a maximum, a 
Colt cartridge being found to be absolutely destitute of powder 
or lubricating wad. Of course it is net to be supposed that 
inaccuracies of loading are impossible, but every care should be 
taken to guard against the issue of empty cases properly capped 
and with the bullets inserted. 





THE HULL BOILER EXPLOSION. 


THE following is a copy of the report drawn up by Mr. Fletcher 
on the explosion which took place at Hull on September 16th. 
At the inquest an important alteration was made in the form 
of verdict. The jury adopted the term *‘ no malice aforethought,” 
instead of “‘ accidental.” The useof the word “‘ accidental,” although 
explosions have arisen from clearly preventible causes, is most 
contradictory, and has done a great deal of harm. 
mendation that the word “ accidental” should be given up, and the 
term ‘‘no malice aforethought” substituted, was made by Sir 
William Fairbairn’s Boiler Explosion Committee, the report of 
which we recently published. 
this recommendation has been adopted. 


Copy of Mr. Lavington E. Fletcher's report to the coroi cr, on the 
steam boiler explosion that occurred at Hull o Thursday, 
September 16th, 1869, ; 

The Steam Users’ Association, 41, Corporation-street, 
Manchester, October, 6th, 1869. 

Sir,—In accordance with your communication, dated Septem- 
ber 18th, and addressed to Sir William Fairbairn, requesting him 
to come over to Hull and investigate the cause of the explosion 
that occurred at Messrs. Hodge’s Seed Crushing Mill, Holderness- 
road, on Thursday, the 16th ult., or, in the event of his not being 
able to do so, toappoint some one else to undertake the duty—in 
accordance with these instructions I beg to inform you that 1 
have examined the exploded boiler, as Sir William Fairbairn’s 
state of health at the preseut time, I regret to say, quite prevents 
his leaving Manchester. : 

I visited the scene of the catastrophe on Wednesday the 22nd 
ult., when I found that the exploded boiler was what is termed a 
“* Breeches” boiler. In this class of boiler the two furnace tubes 
in which the fires are placed run into a single flue at a short dis- 
tance behind the fire-bridge, being united by a combustion 
chamber which tapers down from the width of the two furnaces to 
that of the single flue tube, and it is on account of this peculiar 
shape, the two tubes running into one, that the term ‘* Breeches” 
boiler has been adopted. On measuring the boiler, I found that it 
was as nearly as may be 30ft. long, and 7ft. in diameter, while the 
furnace tubes were 7ft. long by 3ft. in diameter, the combustion 
chamber 5ft. long by 3ft. Gin. high, and the flue tube 18ft. long 
by 3ft. Gin. in diameter, the general thickness of the plates being 
from three-eighths to seven-sixteenths of an inch, with the excep- 
tion of the one at which the primary rent occurred, which was 
barely three-eighths of aninch. The boiler had but one safety- 
valve, which was enclosed in a box, and fitted with a lever. At 
the end of this lever there were two weights, one of which 
amounted to 26 lb. and the other 301b., while there was also a 
dead weight of 70 lb. withip the box bearing directly on the valve 
so that as the lever had a proportion of 6 to 1, and as the 
diameter of the valve was 3gin., the pressure of steam at which the 
valve would begin to blow, provided it were in good working 
order, would be as nearly as may be 45 Ib. per square inch, though: 
it would rise if the ste.m were allowed to blow off strongly. 

The boiler gave way in the flue tube, behind the furnaces and 
combustion chamber, the tube collapsing at the crown for a length 
of from 6ft. to 8ft. at about the middle of its length, and crumpling 
up as if madeonly of cardboard. The large opening formed by this 
rupture allowed the steam and hot water to rush out at each end 
of the boiler in a torrent, and it was this that caused the disas- 
trous consequences already fully known to the jury. It was from 
this rush of steam and hot water that the furnace mountings were 
swept away, the fire-bars scattered like grapeshot over the garder 
beyond the boiler-house, and some of the fragments thrown to as 
great a distance as 140 yards, while it was also from this caus: 
that the poor fireman was blown over the adjoining buildings an 
dashed against the roof of the coach house. 

With regard to the cause of the explosion :—The “ Breeches ” 
type of boiler is an antiquated one, and has long since been dis 
carded. Its use has-been attended with a series of most disas 
trous explosions, and with the very rarest exceptions it is now 
never adopted. It is important to cali general attention to thi 
fact, so that those steam users who still have boilers of this clas: 
in use should at once have them thoroughly examined, to sec 
whether they are safe for the pressure at which they are worked. 
Added to the peculiarities of the ‘* Breeches” type, the flue tube 
though of so large a diameter as 3ft. Gin., was not strengthened : » 
it should have been with encircling rings, flanged joints, or au 

means ; while it was not plated cireumferentially, as is the 
ordinary custom, but longitudinally, which does not give so much 
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strength. Also the flat ends were stayed with diagonal rods, 
depending on a pin at each end, measuring an inch and an eighth 
in diameter ; while the manhole was not guarded by any mouth- 
piece. In addition to this, there was no duplicate safety-valve, 
while the one provided was of very inferior and unreliable con- 
struction, so that it may be stated; without going into further 
particulars, that the boiler was decidedly second-rate ia its con- 
etruction, as well as in its fittings, and that it was not adapted 
for high-pressure work. 

While, however, the catastrophe might be attributed generally, 
and at the same time correctly, to the second-rate construction and 
equipment of the boiler, it may be pointed out that now that the 
explosion has occurred, and now that the flue tube has been 
crumpled up, and the fittings have been unseated, it is not easy to 
determine with certainty the final and exciting cause of the 
boiler’s giving away, but, nevertheless, it may be desirable in con- 
ducting the present inquiry to go somewhat further into detail in 
this matter. 

As already stated, the boiler failed from the collapse of the flue 
tube, and this it is clear could only have arisen from weakness of 
the tube, or excessive pressure of steam, or from the two cumbined. 
Sir William Fairbairn some years since instituted a series of ex- 
periments upon the power of flue tubes to resist external pressure 
without coliapsing, and he found that the length of a flue tube is 
a most important element in its strength. Taking advantage of the 
result of his investigations, it appears that the tlue tube under consi- 
deration, which was lft. in length, 3ft. Gin. in diameter, and may 
be taken as three-eighths of an inch in thickness, should not have 
collapsed at a pressure of 45 1b., at which the safety-valve appears to 
have been loaded. 
tube was circular, or very nearly so, and that the plates were well 
put together. To ascertain whether this tube had been truly 
circular or not, I measured its diameter vertically and horizontally 
at each end, and I found that there was only a variation of about 
half aninch. It does not follow, however, that the flue was cir- 
cular throughout, and though true at the two ends it might have 
been out of shape at the middle, which is frequently found to be 
the case, while it was midway in its length that the crown failed. 


Added to this, it must be remembered, as already stated, that the | 


plates were not laid circumferentially but longitudinally, and it 
was close to the edge of the overlap of one of these longitudinal 
seams which ran along on the crown of the flue tube for a length 
of 6ft. that the primary rent occurred, when the top of the tube 
was driven down with so much violence as to cut its way com- 
pletely through the bottom for a length of some 5ft. or 6ft. The 
character of the rupture is altogether peculiar, and very different 
to that which is found to take place in the flue tubes plated cir- 
cumferentially, and it certainly appears not to be by any means in 
favour of this mude of plating, though it is difficult to estimate 
the precise loss of strength. ‘here are other sources of weakness 
to flue tubes than that of original construction. ‘Lhe plates may 
become overheated, and thus weakened, so as to be bulged down 
out of shape by the ordinary pressure of steam. The general 
appearance of this collapse, however, is by no means that of one 
which arose from overheating, whether from shortness of water or 
from any other cause, added to which, the top of the combustion 
chamber, which is as high as the top of the flue tube, is covered 
with scale, and so is the flue tube, with the exception of those 
parts where it has been cracked off by the bending of the plates 
consequent on the collapse, while, though the crowns of the fur- 
naces are 3in. lower than that of the tlue tube, it may be men- 
tioned that they were perfectly sound throughout. It is possible, 
however, that the boiler may have been allowed to run short of 


| water on some prior occasion when the crown of the flue tube, 
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though not then rent, may have been so weakened that it was only 
a matter of time when it would give way. ‘Lhus the flue tube may 
have been flattened by construction, by wear and tear, or by over- 
heating through shortness of water on some prior occasion, but the 
collapse has rendered it impossible to say positively whether such 
was the case or not. With regard to the question of excessive 
pressure of steam, the boiler, as it has already been pointed out, 
has only one safety valve, and that of a very unreliable character. 
It had evidently never been constructed for the service it had to 
perform. In the first place, the lever was loaded with two weights, 


while a third was sometimes added, which is clearly an irregular | 
In addition to this there was introduced | 


mode of procedure. 
within the valve box, and immediately on the valve, a weight of 
70 lb., while there was a space of only three-quarters or seven- 
eighths of an inch between the top of this weight and the cover, 
and the arrangement of the whole was such that nothing was 
easier than for the valve to be jammed fast, so that it was clearly 
one that should not have been used, more especially seeing that it 
was the only one fixed to the boiler. As, however, this valve had 
been removed from the boiler before I made my examination, I 
have no means of saying whether it was stuck fast or whether it 
was free at the moment of explosion. Possibly this may be deter- 
mined in evidence. 


While, however, there is some difficulty in determining pre- | 


cisely whether this explosion was due to excessive pressure of 
steam or to the weakness of the flue tube, there is no difficulty in 
determining how it might have been prevented, which is the most 
important issue of such an inquiry as the one now in hand, as this 
may lead to the prevention of similar catastrophes in the future. 
The experiments already referred to on the strength of furnace 
and flue tubes by Sir Wulliam Fairbairn, led to his strongly acdvo- 
cating that all such tubes should be strengthened with encircling 
hoops, while there is also a system of flanging the plates at the 
ring seams of rivets in these tubes which has the same object in 
view. Both these modes of construction have for years past been 
very widely introduced, and are consequently well known. They 
have been found to be entirely successful, and are adopted in all first- 
class modern boilers. Had either one of them been employed in the 
present instance the tube would have been amply secured against 
the danger of collapse. To have prevented the occurrence of ex- 
cessive pressure of steam, the boiler should have been fitted with 
two eflicient safety-valves, and it is a practice adopted by many of 
the members of the Manchester Steam Users’ Association, and one 
that cannot be too generally adopted, to have one of these valves 
vf external dead weight pendulous construction, which it is ex- 
tremely difficult to overload or tamper with, and to have the other 
adapted for blowing off either for high steam or low water, so 
that in case the water should at any time fall below the desired 
ievel the valve would be raised and tlie pressure of steam allowed 
to escape, and thus the source of danger removed and explosion 
rendered impossible. Hundreds and hundreds of safety-valves of 
he two descriptions just named are working satisfactorily, and 
they cannot be too generally adopted. Were they universally 
applied many explosions would be prevented. In conclusion : 
Although there may be a difference of opinion as to whether this 
explosion resulted trom weakness of the flue tube, or from over- 
heating of the plates through shortness of water, or whether from 
excessive pressure of steam, there can be no question whatever, 
that had the flue tube been strengthened with flanged seams, 
circling hoops, or any other equally efficient means, and had 
he boiler been fitted with two reliable safety-valves, one of them 
wranged for relieving the pressure of the steam as soon as the 
vater fell below the proper level, that this catastrophe would not 
aave happened, that the fireman would not have been killed, ana 
hat this inquiry would not have been necessary.—I remain, Sir, 
Yours faithfully, 

(Signed) LAVINGTON E, FLETCHER, 

Chief Engineer. 

John Joseph Thorney, Esq., Coroner, Hull. 


Tue Mont Cents TunNEL.—(From our Correspondent ).—At 

he close of September, 1869, there were only 6,510ft. of tunnelling 

to complete in connection with the Mont Cenis passage of the 
Alps. The works are making good and regular progress, 


That is on the assumption, however, that the | 


ENGINEERING ON THE CONTINENT. 
(From our own Correspondent.) 

THERE are at Moulins Galant, near Corbeil, twenty-two miles 
south of Paris, some important paper mills belonging to MM. 
Darblay and Company. One of taese mills is worked by an 
hydraulic wheel of about 30-horse power. But the power of this 
wheel not being sufficient all the year round, it was necessary to pro- 
vide a supplementary power, which has been obtained from another 
fall on the same river, 770 yards up the valley. This fall of about 
40 or 45-horse power was formerly, and is even now, used for 
working a flour mill, which has been taken on lease by M. Darblay. 
The connection between the flour mill and the paper mill has been 
made with a telodynamic* wire. This system of transmission 
consists of an iron endless wire supported by pulleys, and running 
at a very great speed. It is thus possible to transmit a large power 
through a very thin wire, and this system is now extensively used 
in France, especially in the eastern districts. The Moulins 
Galant wire is worth notice, because, besides its great length, 
the axles of the driving and driven puileys are neither parallel nor 
situated at the same level. The angle between these axies is 5 deg. 
10 min., and the driving axle is 14ft. lin. above the other ; both are 
of course horizontal. The wire has been arranged in a polygonel 
line, and at each summit of this polygonal line there are two pul- 
leys bearing the driving and the driven wire. It was necessary to 
give to the axles of these pulieys such an inclination that the plan 
of the pulley should include the tangents to the two adjoining 
curves of the wire by each side of the pulley. ‘he shape of these 
| curv es, and the inclination of their tangent, had accordingly to be 
calculated with the greatest care ; and the pulleys had atterwards 
to be accurately arranged in the calculated situation. Any mis- 
take in these calculations would produce a great waste of powe r, 
and sometimes would enable the wire to get out of the grooves of 
the pulleys. All this plant tas been successfully arranged by 
MM. Callon and Vigreux, civil engineers, and it has worked quite 
well for nearly eight months. ‘he diameter of the rope 
it weighs 9 lb. per yard, and it consists of forty-eight iron wires 
sin. diameter, and of a central hemp strand of about jin. diameter. 
The speed of the rope is Glit. Yin. per minue, and the calculated 
strain is 666 1b. on the driving, and 313 lb. on the driven wire. 
The diameter of the driving and driven pulleys is sft., and they 
have an angular speed of 150 revolutions per minute. 1 he 
hydraulic wheel running only 35 revolutions per minute, the 
proper speed is given to the driving pulley through two interme- 
diate wrought iron shafts, supplied with cast iron spur wheels. 
The wire is supported by seven intermediate pulleys, rt. Gin, dia- 
meter, and there is an average span of 246ft. between these pul- 
leys. ‘There are some masonry piers, 10ft. to 20ft. high, carrying 
these pulleys, and supplied with wrought iron ladders for oiling 
the journals. The average deflection of the wire between the 
pulleys is 10ft. for the driven and 5ft. for the driving wire. This 
latter runs very near the ground in some places through the mea- 
dows. ‘The inclination on the horizontal of the shafts of the 
pulleys is 4 deg. 8 min. for the driven, and 8 deg. 28 n.in. for the 
driving wire. It is also necessary to calculate very accurately the 
total length of the rope; upon the length depends the tension ; 
with a too great length the wire could be allowed to slip in spite 
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of the leather lining of the grooves of the pulleys; with too 
short a wire the friction would be uselessly increased; in both 
cases the wire would be liable to fall down the pulleys. This 


dangerous accident happened once at Moulins Galant, the wire 
being pulled by a hay cart crossing under it, but nobody was 
injured. The calculated slack of the wire is about 20ft., and this 
length has been ascertained to answer quite well. There is a tele- 
graphic connection between the two mills in order to stop the wheel 
when there is some accident to the paper mill. The tlour mill is 
of course kept at work, when there is in the river a sufticient tlow 
of water, and when all the requirements of the paper mill are 
performed. The waste of power by friction is about one-sixth of 
the total power. The wire is without any connection with the 
paper engine of the paper mill, which is worked by a small steam 
engine. 

It must be remembered that when such ropes are worked in con- 
| nection with a steam engine this latter wants a very powerful 
quickly acting governor, in order to prevent the overrunning of the 
engine should the wire suddenly break down. Such an accident 
happened some years ago in a cotton spinning works in Alsace, and 
a large steam engine was entirely destroyed. 

A large sample of galvanic castings has been recently exhibited 
in the works of M. Christofle and Company, at Paris. It is a 
statue of the Virgin, 55ft. 4in. high, which will be erected at the 
top of the tower of the church Notre Dame de la Garde at Mar- 
seilles, The thickness of the copper is 4in., and it is strengthened 
with an inside lining of an alloy of lead, pewter, and zinc, which 
has an average thickness of jin. The statue is divided in four 
rings by three horizontal sections ; but these rings are supported 
| by an inside wrought iron frame 3ft. 10in. diameter, prevent 








ing 
the crushing of the lower ring under the weight, and the «de flection 
‘of the statue by the wind. These rings are strongly bolted and 
screwed to the framing, which consists of eight vertical T iron 
uprights, connected by three horizontal circular T irons and by a 
diagonal lattice. The total weight of galvanic copper is about four 
tons ; the weight of the wrouglit iron frame is nearly two tons, 
and the inside lining weig.s eleven tons. M. Lequesne is the 
author of this statue, which is of a very noble character. It has 
required ten months to be manufactured, and it will be sent forth- 
with to Marseilles. The greatest ditficulty in the galvanic casting 
of such large pieces of metal is to obtain a regular distribution ot 
the copper in the moulds. This difficulty has been overcome by 
the use of a lead carcase, which is arranged in the mould at 4in. from 
the surface, and connected with the positive wire of the battery. 

This carcase produces a very uniform distribution of the elec- 
tricity in the moulds, and consequently a uniform thickness of the 
copper ; it remains, of course, included in the copper. There will 
be in the inside framing a cast iron circular staircase, and it will 
lead to the head of the statue, which is surrounded by a crown 
and bored with a circular opening. This staircase will afford an 
extensive view of the lovely scenery of the sea, and of the city of 
Marseilles, which is at the foot of the hill where the church is 
built. 

The manufacture of Bessemer steel rails is now very extensively 
carried out in the works of Herr Krupp, at Essen. There are four 
converters used only for rail making. The steel ingots obtained 
are cylindrical, 1ft. tin. diameter, and 5ft. high. These ingots are 
hammered under a steam hammer of eight tons, and reduced to 
an octagonal section 12in. wide. They are then rolled through a 
rolling mill worked by a 100-horse power horizontal and direct- 
acting engine. This engine, which is not condensing, runs at fifty 
revolutions per minute, and has a fly-wheel 46ft. diameter, weigh- 
ing sixty tons. The ingot is thus converted into a rectangular bar 
5jim. thick and 7gin. wide ; this bar is divided into six or eight 
pieces, under a steam hammer of four tons. Each of these pieces 
is used for making rails; they are rolled through a steel rolling 
mill worked by a 500-horse power steam engine to the speed of 
sixty revolutions per minute. This system of manufacture enables 
us to get rid of the globules which have been ere now the most 
grievous defect of the steel rails, and which are more easily ex- 
pelled from a large ingot than a small one. 














SouTH KENsincTon Museum.— Visitors during the week ending 
16th October, 1869:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 14,029; Meyrick and other 
galleries, 1867 ; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 5 p.m., Museum, 2015 ; Meyrick and other 
galleries, 135; total, 18,046; average of corresponding week in 
former years, 12,149; total from the opening of the Museum, 
8,886,448, 





* From the Greek eas far, and Quvaesees power, 
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TELEGRAPHIC COMMUNICATION. 
(From the Pall Mall Gazette.) 


THOSE who have taken the trouble to follow the discussion 
which has resulted in the Electric Telegraphs Acts of 1868 and 
1869, by virtue of which the telegraphic communication of the 
country will pass on the 1st of January next into the hands of the 
Government, must be aware that the main recommendation of this 
schemeis that such transfer, by facilitating and extending telegraphic 
communication, will be beneticial to the public. Any suggestion, 
therefore, whichis calculated toincrease the facilities and advantages 
which the scheme as a whole has been established to afford, ought 
to be favourably received not only by the public, in whose interests 
it is specially made, but by those who are charged with the task of 
giving effect to the legislative enactments upon the subject. It is 
therefore worth while, in the interests of the public and the 
Government, to consider a method of telegraphic communication 
which has been proposed, and the adoption of which, as far as we 
can judge, is likely to be attended with very substantial advan- 
tages. The method is no novelty. One department of State bas 
already adopted it in connection with military telegraphy. It has 
been severely tested by many of the most eminent telegraphic 
engineers of the day, who have generally, and some in very pre- 
cise and emphatic terms, expressed their approval of it. The 
system consists in the transmission of messages by means of a 
numerical code, instead of by the ordinary Morse spelling pro- 
cess. By means of this code, which is based upon acombination 
of symbols, consisting of dots and dashes. words or phrases are 
represented by groups of numerical symbols never exceeding five. 
The elements of these symbols are the same as those employed for 
the Morse alphabet, but, in place of twenty-six letters, the code 
gives an alphabet, if such it may be called, of ten numerals or 
symbols ; and this difference represents not inaccurately the gain 
in point of rapidity and simplicity which is among the advantages 
claimed for the system. In a recent article upon military 
signalling* we gave some description of this code and of its ap- 
plication. The arrangement of the symbols is as follows :— 

No. 1 is represented by . 
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An elaborate code has been drawn up by the inventor, Major 
Bolton, in which particular words and phrases are represented by 
definite combinations of these numerals, in addition to which there 
are symbols for expressing decimals, fractions, stops, italics, in- 
verted commas, &c. ‘There is also a spelling code lor rendering 
proper names or uncommon words. The code book is the key or 
dictionary of the language, and its arrangement is one of the most 
valuable and ingenious features of the system. The pages are 
numbered in consecutive order, and also the lines of each page, 
and when it is desired to send a message, all that is necessary is to 
transmit the number or numbers referring to the page and line in 
the code where is to be found the letter, word, or sentence which 
the correspondent is to be acquainted with. The code is arranged 
alphabetically, and the signs are distributed upon the pages in two 
columns, containing fifty groups each, or 100 per page. So that 
the code book is consulted by the sender like a dictionary, and his 
correspondent read ff the groups of symbols, and by means o his 
book readily translates them into words. Let us take an example. 
I desire to send this message: ‘‘ What is the state of the cotton 
market ? What are you buying?” This, by the Bolton code, runs 
as follows :— 


‘ 6 9 
Twenty-one symbols in all. 

The telegraphs would, therefore, merely have to convey, and the 
correspondent to receive these two groups, 0666,0369; which by 
means of the code book, or key, the latter would translate into 
words. The question represented by the ordinary spelling process 
would entail 105 symbols, as follows :— 
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This illustration will serve to show two of the main advantages 
of this system—its rapidity and simplicity. But little con- 
sideration is needed to establish also that the facility for repetition 
of a message is increased in a corresponding degree; and a fourth 
great advantage is the applicability of the system to any language, 
numerals being a universal language, and it being only neccessary, 
therefore, to establish the code in the different tongues to permit 
of the transmission of messages without any chance of error in transla- 
tion. There is yet one great advantage to be named, and that is 
the secrecy of the system. As regards the superior rapidity of the 

e system, we shall be well within the mark if we put it down at 
double that of the spelling system. Experiments with the code 
were made on board the Great Eastern in May, June, and July, 
1865, and the following areexamples of the gain in rapidity of trans- 
mission. Three English messages were written out and sent by the 
cable by the Morse’s system and by the code competitively. The 
results were :— 


























No. of groups No. of ' . 

of figures Letters — by _ by 

(Code). (Morse). a a 
| min. see. min, sec, 

No. 1 message.. 18 163 10 «15 23 0 
No. 2 message .. 20 301 1 0 31 0 
No. 3 message .. 18 | 147 7 30 20 30 
-- | -— | 
56 } ua 27 45 74 50 





and being imperfectly acquainted with the language.” Mr. 
Green says "On the 20th of June we telegraphed them to 
buy linseed for 56s., rapeseed and poppy-seed, 53s.; saltpetre 
declining.’ They telegraphed ‘Buy linseed, 53s.; leaving out 
rape seed and poppy seed altogether; and put ‘saltpetre 
advancing.’”” The fact that these mistakes have some- 
times been suspected to be due to fraudulent intentions on the 
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Grants and Dates of Provisional Protection for Six Months 


2250. Joun Dewe, Toronto, Yorkshire, Ontario, “‘ Improvements in mail 
, and in apparatus for fastening such bags, boxes, and other 





part of the employés brings us to one of the most Pp 
ous advantages of the code system—its secrecy. This is to be 
obtained not merely by forbidding the clerks to read the message 
(which would be given in by the sender in numeral, and so trans- 
mitted to the correspondent), and by guaranteeing their fidelity to 
the same extent as the fidelity of the present Post-office officials 
is guaranteed, but by the adoption of a simple pce prmpanen | 
between the corresponding parties, to adopt a key numeral, to re: 
the message backwards, to read nines as fours, or thelike. In this 
— every pair of correspondents would be able to have a separate 
and secret code of their own. During the debates on the telegraph 
bills a good deal of stress was laid upon the circumstance that the 
Government, if they had command of the telegraphs, would be 
put in possession of all the information upon every subject; and 
instances could be named of abuses of telegraphic confidences in 
private and pecuniary affairs. 

The sum of these several advantages will be best appreciated by 
commercial men, by the press, and by Governments corresponding 
with their agents and representatives abroad, by whom the bulk 
of important messages are transmitted and received, to whom 
rapidity, accuracy, and secrecy in transmission are therefore of 
even more vital a than to the public at large. 
What is now proposed, therefore, is to make the employment of 
the code not universal but optional. The man who only sends a 
telegram once or twice a year, and than perhaps on such unimpor- 
tant subjects as the hour by which he will get home for dinner, 
would hardly find it worth his while to buy a code-book on the chance 
of using it ona few rare occasions. But with commercial men, 
with newspapers and their correspondents, it would be otherwise, 
and the advantages which we have named would no doubt 
recommend the code system for their general use. 

It will be asked, what co-operation on the part of the Govern- 
ment officers in charge of the telegraphic department will be neces- 
sary? Only this: that they shall ey figures to be transmitted 
at the same rate as letters; and that they shall guarantee the 
fidelity of their employ’s. This last, indeed, is unnecessary, 
except in the case of secret messages; and secret messages, as we 
have shown, can be made independent of any curiosity, or breach 
of confidence on the part of the clerks, by the simple expedience of 
a key numeral. So that all thatis absolutely necessary is to allow 
figures to be charged as letters. ‘his is no great concession to ask 
in order to secure such important benefits to the public, and, we 
may add, to the telegraphs, as the code is calculated to atford; and 
it will naturally be asked, Why should there be any hesitation 
about granting it? The first objection which would be made to this 
proposition is as follows:—That figures are more expensive to send 
than letters, and have been hithertocharged double. Upon this point 
we have to observe that with the Morse system of figuring, where 
every figure isted of five el ts, while the letters averaged 
3°15 elements apiece, this discrepancy did undoubtedly exist. 
But by the Bolton code the figures can be represented by an 
average number of clements of 2°2 each. Figures are more easily 
sent by this code than letters by Morse ; they, therefore, may at 
least be charged at the same rate. We have still to inquire whether 
the code system is open to any general objections. ‘T'wo such ob- 
jections—and two only ‘hat we are aware of—have been made to it, 





pt , or articles where the security of a seal is required.”—24th 
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2763. RoBert CRAwrorD WaLLace and Davip Crawrorp, Ardrossan, 
Ayrshire, N.B., ‘Improvements in pumps and mechanism connected 
therewith, applicable to ships and or purposes.” 

2765. Vicror CHemery, Sedan, ce, ‘Improvements in the construc- 
tion of apparatus for damping and pressi imult, yusly the surface 
of cloth and felted fabrics previous to finishing.” 

2767. Witt1amM Epwarp Gepce, Wellington-street, Strand, London, “‘ An 
improved drying hine with application of central ventilation.”—A 
communication from Emile Welter, Faubourg St. Martin, Paris. 

769. FreDERIC Trenca, Dublin, Ireland, and Epwarp CHARLES WARNEF. 
Brighton, Sussex, “‘ Improvements in horseshoes.” 

2771. James Mupie Spence and Joun BERGER Spence, Manchester, ‘‘ Im- 
pr ts in the facture of disinf ts, applicable also to the 
preservation of manures.” 

2772. Witt1am Epwarp Newron, Chancery-lane, London, ‘‘ Improved 
apparatus for drying grain and other granular substances.” —A commu- 
nication from Alf Robert, Paris. 

2773. James Mackenziz, Edinburgh, Midlothian, N.B., ‘‘ Improvements 
in weighing machines.”—23rd September, 1869. 

775. JOHN FAULKNER, Manchester, ‘‘ Improvements 
drawing, or draining the gas from coal and coal mines. 
777. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘“* An improved 
automatic railway or car brake.”—A communication from 
Archibald Inglis Walker and Thomas Edwin Whitcomb, Lynn, Essex, 
Massachusetts, U.S. 

2779. Ricwarp Co.iuis, Webber-street, Blackfriars-road, Surrey, ‘‘Im- 
provements in the means of propelling velocipedes, also applicable for 
other purposes.” 

2783. Joon TYNDALE GREENFIELD, Pencester street, Dover, Kent, ‘‘ An 
improved side arm for clearing the chambers and rifling of ordnance.” 
2785. THomas Barnapas Dart, Lorn-road, Brixton, Surrey, Epmunp 
AxMANN, Belsize-road South, Hampstead, Middlesex, and THomas 
Witus Witty, Clerkenwell-green, London, ‘‘ Improvements in watches 

and other timekeepers.”—24th September, 1869. 

2787. Wittiam Harper, Bolton, Lancashire, ‘‘ Improvements in ma- 
chinery or apparatus for suspending fabrics in drying stoves.” 

2791. Joun WALTER More, Market-street, Finsbury, London, and Jonny 
Norman, Hoxton-square, London, ‘‘ Improvements in means or appa- 
ratus for clipping horses and other animals.” 

2793. Samuet GEORGE ARCHIBALD, Edinburgh, Midlothian, N.B., ‘‘Im- 
ae machinery for carding and twisting or spinning oakum, and for 

ing the same.” 

2797. Georce Wicutwick REenDEL, Newcastle-upon-Tyne, ‘‘ Improvements 
in breech-loading guns.”—25th September, 1869. 

2799. CHARLES DE Bercue, Strand, Westminster, “‘ Improved mode of 
and apparatus for utilising man’s muscular power when employed in 
driving machinery.” 

2801. Francis WitiiaM Fox and Epwin WALKER, Atlas Ironworks, near 
Bristol, Gloucester, ‘Improvements in locomotive and other engines, 
and their steam boilers.” 

2803. Grorce Bennie, Kinning Park, Renfrewshire, N.B., ‘‘ Improve- 
ments in distilling oils from minerals and in apparatus therefor.” 

2805. Ropert Har.tow, Heaton Norris, Lancashire, ‘“ Improvements in 
valves or cocks.” 

2807. GEorGE TomLinson BovusFietp, Loughborough Park, Brixton, 
“Improvements in the manufacture of sized paper.”—A communication 
= —ar Carelton Hulbert and Zenas Crane Warren, Brooklyn, New 

ork, U.S. 

2809. Joun RicnarDson Wicuam, Albany House, Monkstown, Dublin, 
Ireland, “Improvements in the means and apparatus employed in 
illuminating buoys, t lighthouses, and other establishments 


vements in breech-loading 
fire-arms.”—15th September, 
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and these cannot be sustained. The first is, that by its adoption the 
revenue derived from excess messages would be lost in consequence 
of the condensation effected by the code system, which would enable 
a person to send twice the amount of information for the same money. 
In plain English this means that the gain to the public would be 
too great. Itis as if the Post-office objected to people writing 
to one another in shorthand on account of the greater amount of 
information which would thus be conveyed for a penny. Besides, 
it may fairly be argued that by cheapening the rate to the 
extent of at least 50 per cent., you increase the traffic. Further, 
this rate willactually be reduced at a profit— without reference toany 
hypothetical increase of traffic—because one wire will do the work of 
two. Finally, if theseargumentsare not accepted the scale of payment 
for the Bolton code could be made equivalent to that for Morse mes- 
sages. For example, the tariff could be fixed at twenty words by 
Morse, or ten groups of Bolton symbols, for one shilling. It is 
also worth while to notice that the Government have adopted the 
shilling rate in the first inst , not b they think that 
charge necessary, but because they are unwilling at the outset to 
attract more work (by a lower tariff) than they might be able to 
undertake at first satisfactorily. This difficulty is in a great 
measure solved by the Bolton code, which, we have explained, 
would supply the same information with far less work. 

One last possible objection remains. It has been said that 
fewer mistakes will occur with the Morse than with the code, 
because it is easier to read by context, and that serious blunders 
are more likely to be avoided when an error is confined to a letter 
than when it affects a whole group. Thus any one receiving the 
word ‘“‘dinper” would probably infer that ‘* dinner” was meant; 
but the use of a ‘‘6” instead of a ‘‘3” would refer the correspon- 
dent to a totally wrong page or line of his code-book. But 
mistakes cf a very serious character do continually occur under 
the present system; and when to this we add the advantages which 
the code gives in respect of foreign messages, in the reduced 
number of symbois, in rendering impossible fraudulent mis-read- 
ings, and in the fact that the clerks would not be required to read 
the messages, the force of this objection will be admitted to 
incline rather the other way. Moreover, telegraph clerks are often 
very much too fond of reading by context, and they sometimes 
jump at conclusions which invert the whole sense of the message. 

Finally, the Government are not asked to adopt or use the code 
themselves, only to permit it. If they will do this, it will rest 
a the public to employ the code as much or as little as they 
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City IMPROVEMENT.—A great many of us Britons are apt to 
connect real city improvement with autocratic government. One 
only to speak of our backwardness when he is instantly 
reminded that it is all in consequence of not being blessed with a 
leon, and that there is for us no chance of amelioration 





Upon the whole of the Great Eastern experiments Messrs. 
Varley, Cyrus Field, and Thomson reported as follows :—‘‘ We 
ha ’e witnessed several trials of Captain Bolton’s system of coding 
messages. These have been transmitted through the Atlantic 
cable, first by the Morse alphabet in full, and then codified. The 
messages have been correctly transmitted, and the time occupied 
n doing so through the cable has shown a saving in favour of 
Bolton’s code, for messages of ordinary character, of from 50 to 
400 per cent., according to the nature of the message.” Now a 
saving of 50 per cent. in rapidity (if we take it at no more than 
that) means not merely that one wire will do the work of two, but 
that the apparatus and working staff at each end are reduced in 
the same proportion. 

The applicability of the code to any language is a point of con- 
siderable importance. The evidence given before the Committee 
on Telegraphic Communication with India is instructive on this 
point. Thus Mr. Grimston stated that ‘‘there is a very large pro- 
portion of messages which are really quite unintelligible, and our 
people donot know whether those messages are not cypher messages; 
they are so unintelligible as that.” Mr. Nelson says :—‘‘ The 
ingenuity of the perversion of telegrams is, I think, something 
wonderful ; and the mistakes which are made are extraordinary 

Many of the mistakes that we have now are phonetic, 
from people reading out a message one to the other, 
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* Pall Mall Gazette, May 20th, 1869. 





except we can secure a ruler who, after purifying and putting our 
cities into decent nineteenth-century order, will good-humouredly 
take a month’s notice to quit. If the logic of such reasoners 
were at all in proportion to their abundance, we should move 
onward but little more progressively than the man-like apes. 
There is no natural human want or wrong that cannot be 
remedied by human wisdom and oz: and the most crying 
evil of this period of change, when the mass of workers are 
steadily deserting the country for the city, is that our towns are 
still built upon a plan worthy of the dark ages, and barely justifi- 
able where the breath of the meadow sweeps through the high 
street. Another notion is that the expense of such improvements 
must always prevent them from being carried out. ‘‘ No labour,” 
says Emerson—‘‘no labour, pains, temperance, poverty, nor 
exercise that can gain health must be grudged ; for sickness is a 
cannibal which eats up all the life and yout: it can lay hold of, 
and absorbs its own sons and daughters.” And shall we spareeven 
less in the attempt to provide for the bodily health and happiness 
of three millions of men closely packed in a city growing faster 
than the giant bamboo? The real want is a want of plan, and that 
it is to be hoped Parliament will soon give us power to obtain. 
At present this wantis glaringly apparent, not only in the central 
and more crowded parts but all round London, where admirable 
preparations may be seen for the formation of a mighty cordon of 
suburban St. Gileses twenty years hence.—Robinson’s Parks, 

, and Gardens of Paris. 





or localities, which improvements are partly applicable to other 
purposes.” 

2810. Toomas Ricuarp Harpinc and THomas WaLKER Harpe, Leeds, 
Yorkshire, ‘* Improvements in leather drivin g bands, and in machiaery 
employed in the manufacture thereof.” 

2811. WiLtt1as Epwarp Newton, Chancery-lane, London, ‘“‘ Improvements 
in lappet or embroidering looms.”—A communication from Nelson 
Kingsland Adams, South Orange, New Jersey, U.S. 

2813. FRANK ARMSTRONG, Southampton-buildings, London, ‘‘ Improve- 
ments in knitting machines, and in the production of selvedges 
thereby.”—A communication from Henry A. House, Bridgeport, Con- 
necticut, U.S.— 27th September, 1869. 

2815. JosePH TayLor, Sheffield, ‘‘ Improvements in the manufacture of 
bradawls.” 

2317. Ropert HarRitp and Horton HarRi.pD, Farringdon-street, London, 
“An improve position for the ture of printing rollers.” 
2819. Jonn Bucnanan, Hebburn, Durham, ‘ Improvements in obtaining 
and applying a substitute for scda crystals, soda ash, or refined ash.” 
2821. HENRY Swan, Hammersmith, Middlesex, ‘‘ Improvements in the 

construction of millstones.” 

2822. Joun Witwiam Bituiatt, Grantham, Lincolnshire, ‘“ Improvements 
in elevators for agricultural purposes.” 

2823. Henry Younae Darracortt Scott, Ealing, Middlesex, ‘ Improve- 
ments in pottery, lime, and other kilns.” 

2825. WittiaM Ropert Lake, Southampton-buildings, London, ‘‘ An 
improved method of and apparatus for preventing alteration of values 
in monetary instruments.”--A communication from Max Emanuel 
Berolzheimer, New York, U.S8.— 28th September, 1869. 

2827. Witt1aM Henry Nos e, Holly House, Plumstead, Kent, ‘‘ An im- 
proved aerial carriage.”—A communication from Frederick Marriott, 
San Francisco, California, U.8. 

2829. Jonn WILLIAMS, Birmingham, ‘‘ Improvements in lifting jacks.” 

2833. Leonarp Wray, Ramsgate, Kent, ‘‘ Improvements in machinery or 
apparatus for crushing stone and other hard substances.” — 29¢/ 
September, 1869. 

2836. ALEXANDER Farruie Witson, Victoria-street, Westminster, ‘‘ Im- 
provements in the mode of and apparatus for utilising waste heat from 
the furnaces of gas retorts.” 

2837. JAMES ANDERSON, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
treating and separating the constituents of maize, and in obtaining oil, 
starch, spirit, and other products.” 

2838. Jonn Pinkerton Kerr and Witiiam McGee, Paisley, Renfrew- 
shire, N.B., ‘‘ Improvements in winding thread or yarn upon pirns, 
and in apparatus therefor.” 

2839. Henry Woo.r, Houndsditch, London, ‘‘An improvement in 
hat brims.” 

2840. Witt1aM Horton, Smethwick, Staffordshire, ‘ Improvements in 
steam boilers.” 

2841. Jonn Reeves, Sparkbrook, Worcestershire, ‘‘ Improvements in the 
bearings of the wheels of velocipedes.” 

2842. ALFRED EMANUEL FRIDLANDER, Coventry, Warwickshire, ‘‘ Improve- 
ments in watch bh ters.” 

2843. James Lunp, Malsis Hall, near Kildwick, Yorkshire, and Exocr 
TownenpD, Cononley, near Kildwick, Yorkshire, *‘ A self-acting mean: 
or apparatus applicable to carriages, carts, wagons, and other common 

vehicles, whether with four or two wheels, for adjusting the load 
in ding or d ding a hill, and applying a brake in descending.” 

2846. Jonn Dewe, Toronto, Yorkshire, Ontario, ‘‘ Improvements in the 
construction of locks, and in apparatus for indicating the number of 
times the lock has been opened.” —30th September, 1869. 

2847. Horace Lear Bo.oer, ur-road, Brixton, Surrey, and JosErH 
Meek, Milton-road, Dulwich, Surrey, ‘‘ Improvements in apparatus 
for splitting rocks and other masses.” 

2849. FREDERICK Setr_e Barrr, North Audley-street, Grosvenor-square, 
London, “Improvements in absorbing and _ utilis the noxious 
vapours and arising from locomotive engine and other furnaces.” 

2850. Jacos Bonn and Joseru Nitscu, New North-road, London, ‘ An 
improved instrument to be used for ruling lines on paper and other 
substances.” 

2851. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in screws and in the method of a the same.”—A communi- 
cation from William Allen Ingalls, Chicago, Illinois, U.S. 

2852. EUGENE ARMAND ALExis Hvuoo, Aubervilliers, Arrondissement of 
oP ones near Paris, ‘Improvements in the manufacture of pressed 
eather.” 

2863. RicharD Lockyer Hickes, Liverpool-street, Old Broad-street, 
London, ‘ Improvements in the construction, arrangement, and fitting 
of breech-loading fire-arms.” 

2854. Georce Aucustus Huppart, Brynkir, Carnarvonshire, “‘ Improve- 
ments in joining or fishing the rails of railways.” 











2855. WILLIAM KDWARD Newron, Chancery-lane, London, “‘ Improvements 
se machines.”—-A communication from Benjamin Porter Howe, 
New York, U.S. 


2856. ALEXANDER James Ext, Euston-road, London, ‘“‘ Improvements in 
a tus for indicating and registering the distances travelled by 
vehicles.” — 1st October, 1869. 

2857. Georce SwansporoveH WHITECHURCH and Henry WuHiTecauRcH, 
Serle-street, Lincoln’s-inn-fields, London, ‘‘ Improvements in stoves and 
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2858. Joun Butcuer, Southport, Lancashire, “‘ Impr ts in fountai 
pens and olders.” 
2860. Wittiam Epmonpsoy, Manchester, ‘Imp its in hinery 
or é' or cylinders used for printing and embossing.” 


2948. Jon~n Howarp Worrtutncton Bicos, Manchester, “‘ Improvements 
in machinery for joining warp ends.”—9th October, 1869. 

2956. Wittiam RosBert Loxe, Southampton-buildings, London, “ Im- 

ts in the construction of land cultivators.”—A communica- 





2861. Taomas Buck and Greorce Messenoer, St. Pancras, London, “ An 
improved penholder or reservoir writing instrument.” 

2862. Epwin LupLow, Birmin, “ An imp ent or impr 
in sporting cartridges for breech-loading fire-arms.” 

2863. AnTHUR Keren, Edgbaston, Warwickshire, “A new or improved 
buckle or tie for fastening hoops or bands of metal around bales of 
cotton and for other like purposes.”—A communication from John 8. 
Wallis, New Orleans, U.S. 

2864. CLauDE ADOLPHE Mavatn, Boulevart Richard Lenoir, Paris, ‘‘ Im- 
provements in the apparatus used in silvering looking-glasses of all 


sizes.” 

2865. EMMANUEL Denis Farcot, B t hais, Paris, ‘‘ An 
improved mode of propelling and constructing ships and boats and_,their 
accessories.” 

2866. Ricuarp Broapsent, Islington, Birmingham, “ Improvements in 
gas governors.” 

2867. ALFReD HeatHory, Brayford Wharf, Lincoln, “ Improvements in 
the preparation of yeast or barm.” 

2868. JonN Ret, Glasgow, Lanarkshire, N.B., “‘ Improvements in water- 
proof coats and leggings.” 

2869. BensaMIn FRANKLIN Stevens, Henrietta-street, Covent-gurden, 
London, “An improved mode of covering, lighting, and ventilating 
areas, vaults, and similar underground spaces, applicable also as a foot- 
way.”-A ication from Thadd Hyatt, Atchison, Kansas, U.S. 
—2nd October, 1869. 

2870. Pau, Rapsey Hopce, Adam-street, Adelphi, St. Martin’s-in-the- 
fields, London, Cnar.tes Henost, Fulham- , Chelsea, London, and 
Newton Witson, High Holborn, St. George’s, Bloomsbury, London, 
* Certain improvements in the facture an tation or weld- 
ing of steel and iron, iron and iron, and steel and steel together, and in 
adapting such improvements to various useful purposes.” 

2871. JuLes ALBert HarTMANN, Boulevart de Strasbourg, Paris, “ Im- 
provements in the process of engraving on metals.” 

2872. Florent Grav, Boulevart Sebastopol, Paris, ‘‘ Improvements in 
lamp sockets having a double air current for burning paraffin, petroleum, 
and other mineral oils.” 

2873. Jonn CriTcnLey, Manchester, ‘‘ Improvements in the construction 
of umbrellas, parasols, and sunshades.” 

2874. Georce Rose, Birmingham, “ Improvements in the construction 
of annealing pots or pans and muffies, parts of which improvements are 
also applicable to melting furnaces, heating furnaces, puddliug furnaces, 
and other similar furnaces.” 

2875. Sir CuHaRLes Titston Bricut, Westminster-chambers, Victoria- 
street, London, “ Improvements in electric telegraphs.” 

2876. Corin Matwer and Wittiam Rosserer, Salford, Lancashire, ‘‘ Im- 
provements in warping or beaming machines.” 

2877. FREDERICK Ropert AvuGusTus GLiover, Brading, Isle of Wight, 
“Improvements in anchors and in the gear for facilitating the weighing 
and boarding of anchors.” 

2878. FERDINAND FLoraN VILLEPIGUE, Brewer’s-lane, St. Martin’s-in-the 
fields, London, ‘*An improved method of and apparatus for piercing or 
boring holes in rock, mineral, or other material of a similar nature, 
applicable in tunnel, mine, quarry, and other such work.” 

2579. JoserH Betts BrapsHaw, Whiston-grove, Rotherham, Yorkshire, 
 — aaemmaaeed in the manufacture of coopers’ hoops.”—4th October, 

169. 

2880. CHARLES MontaGu, Cannon-street, London, ‘An improvement in 
umbrellas, parasols, and sunshades.” 

2881. THomas ATKINSON, Hull, Yorkshire, ‘“ Improvements in machinery 
or apparatus for expressing oil, and for the manufacture of cake from 
the residue thereof.” 

2882. WiLLiaAmM HorsFa.t, New York, U.S., “Improvements in machinery 
for forging bolts, screws, and spikes.” 
2583. James Norris Barey, Landport, 

hemmers for sewing machines.” 

2884. James Winter, Wardour-street, Soho, London, ‘“‘ Improved appa- 
ratus for filling glass bottles and jars with soups, jellies, fruits, and 
other edibles, for the purpose of preserving them, the said apparatus 
being also applicable for filling bottles with sauces, wines, spirits, beer, 
liqueurs, and other still and effervescing beverages ; also machinery in 
combination with the above apparatus for corking or stoppering such 
said bottles and jars.” 

2885. FrReDeRIcK Hazepine, Lant-street, Borough, Surrey, “‘An im- 
proved corkscrew adapted for gaseous and aerated liquids.” 

2886. Wii L1aM Morris, Triangle, Halifax, Yorkshire, and James TEAat, 
Sowerby, Halifax, Yorkshire, ‘‘Improvements in machinery to be 
employed for combing wool.” 

2837. Luke Byrye, Birmingham, “A new or improved construction of 
pump for domestic, horticultural, and other useful pu a 

2888. HERBERT Howarp-Keewinc, King and Queen Ironworks, Rother- 
hithe, Surrey, “Improvements in manufacturing bars or links of 
wrought iron or other metal used in the construction of suspension or 
girder bridges, and for other purposes.” 

Yoop Bunninc, Newcastle-upon-Tyne, and WituiamM 
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Hants, ‘‘Improvements in 


2889. THEOPHILUS W 
CocuraneE, Oakfield House, Coxlodge, Northumberland, “ Improve- 
ments in apparatus used in getting coal, stone, and other minerals.” 

2890. JULES Kircner, Cannstadt, Wurtemberg, and EmiLe Epner, Stutt- 
gard, Wurtemberg, ‘‘ An improved black printing ink capable of being 
re:noved from paper.” 

2892. EMANUEL SMETHURST, Stockport, Cheshire, “Improvements in 
funnels or funnel measures for the measuring and pouring of liquids 
into vessels.” 

2893. Toomas Apams, Laurel-grove, Penge, Surrey, “ Improvements in 
the slide valves and pistons of steam and other engines.’ 

2894. JoserH CLayron, Preston, L hire, “‘ Imp its in the con- 
struction of boilers for generating steam.” 

2895. WiLttaAM RicuaRpson, Oldham, Lancashire, ‘Improvements in 
machinery for burring or cleaning wool, cotton, and other fibrous 
materials.” 

2896. CHARLES Easton Spooner, Bron-y-Garth, Port Madoc, Carnarvon- 
shire, ‘‘ Improved hinery for bending rails or bars for railways or 
other purposes.”—5th October, 1869. 

2197. Squire Farron, Ashton-under-Lyne, Lancashire, “ Improvements 
in the construction of cocks or taps.” 

2898. Eustace WiezeLt and Josep Pouxit, Sowerby Bridge, near Halifax, 
Yorkshire, ‘‘ Improvements in metallic pistons for steam engines, and 
in the inanufacture thereof.” 

2900. Jon WiLtiam Powe t, East-lane, Bermondsey, Surrey, “An im- 
proved valve cock.” 

2901. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in the decoration or ornamentation of metals.”—A communication 
from Charles Besancon, Paris. 

2902. HerBert Homes and AkTHUR Hotmes, Derby, “ Improvements in 
axletrees for carriages and other vehicles,” 

2903. Witt1aM Ropert Lake, South t gs, London, “Im- 
rovements in the permanent way of railways.”—A communication 
rom Daniel Rice Pratt, Worcester, Massachusetts, U.S. 

2904. Epwin Russ, Henry Hammonp, and Epwin Hammonp, Winchester, 

Hants, “‘ Improvements in breech-loadi -arms.” 

2905. THomas a aaa “er jane, London, ‘“‘ Improvements 
in rag engines for the preparation o! r pulp.”—A communica‘ 
from Jean Baptiste Lammens Maestricht, Helland. _ 

2906. EpMUND ALFRED PontiF®x, Shoe-lane, London, “‘ Improvements in 
refrigerators for cooling worts and other liquids.” 

907. Epwarp Tver, Old Jewry-chambers, London, “‘ Improvements in 
electro-magnetic telegraphic apparatus for train signalling on railways, 
parts of , Which apparatus may be employed for other useful 
purposes. 

908. Witt1aAM Henry Horstey, Waltham-street, Hull, Yorkshire, “Im- 
rovements in washing machines.”—A communication from William 
ewes, Toronto, Canada. 

2909. EMANUEL BaRTELEMY DE Leon, Boulevart Bonne-Nouvelle, Paris, 
“Printing without heat upon wood used for cases, bars, or heads of 
casks and packages of all kinds, any mark, countermark, inscription, 
or drawing in relief, in sunken or in surface impression, in one or 
several varied colours as well as in gold and silver, for trade purposes 
generally, and particularly for the wine and spirit trade, in lieu and 
place of the marking obtained by hot brand and open vignette.” 

2910. WittiaM Epwarp NewrTon, cery-lane, London, ‘‘ Improvements 
in the permanent way of railways and tramways.”—A communication 
from Carl Max Unger, Johann-Georgenstadt, Saxony. 

2911. Jutius FREDERICK Moore Po.iock, Leopold-street, New Leeds, 
Yorkshire, “ Improvements in machinery for making bricks and other 
similar articles.”—6th October, 1869. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2917. WASHINGTON ParRKER Grea, Boston. Massachusetts, U.S., “‘Inven- 
tion having reference to parlour or roller skates.”—7th October, 1869. 

2923. WiLL1aM Ropert Lake, Southampton-buildings, don, “‘ Improve- 
ments in pedals and damping apparatus for pianofortes and other 
similar instruments."—A communication from Edward Zachariae 

ots tne ntny Case use 

2943. ARD HEnRY Crapock Monckton, Oriental Bank Corporation 
Threadneedle-street, London, “ ‘ : 
pia ees I tale in railways, in motive 
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2044. Epwarp Henry Crapock MoncxTon, Oriental Bank on, 
Threadn “‘ Improvements in guns, , and 


projectiles.” —9th October, 1869. 





tion from David Edwards, Melbourne, Victoria, Australia. — 11th 
October, 1869. 


Patents on which the Stamp Duty of £50 has been Paid 


2638. Davip Evans, Studley, Warwickshire, ‘‘Papering needles, &c.”— 
12th October, 1866. 

2658, FrepeRick Meyer and WILuiaM Wainweicat, jun., Paradise-street, 
Lam , Surrey, and Tuomas Putturpson Pascog, Albany-road, 
Camberwell, Surrey, “‘ Candles, &c.”—13th October, 1866. 

2670. WittiaM Henry Post.eruwaite Gore, Langham-street, Portland- 
place, London, ‘‘ Hansom cabs.”—16th October, 1866. ae 

2659. Grorce Lage, jun., Irwell Sizing Works, Manchester, “Sizing 





cotton w: ."—15th October, 1866. 
2714. Orntx Lewis Hopson and Heman Porter Brooks, Waterbury, 


Connecticut, U.S8., “‘ Compressing, rounding, or pointing wires or r 
to form pins, needles, &c.”—20th October, 1866. 

2744. Josepa Watts, Birmingham, ‘‘ Furnaces and fire-places, &c.”—24th 
October, 1866. 

2672. Jonn Smirn, Leadenhall-street, Londun, and James Joun Rowe, 
Rotherhithe-street, Rotherhithe, Surrey, “ Taps or cocks for regulating 
the flow of fluids.” —16th October, 1866. 

2679. Jutivs Bronner, Frankfort-on-the-Maine, Prussia, ‘‘Gas burners, 
&c.”—17th October, 1866. 

2686. CHARLES ApAamM GiRaRD, Rue des Ecoles, Paris, “‘ Blue colouring 
matter.” —17th October, 1866, 

2710. Erastus Bricuam Bicetow, Boston, U.S., “ Power looms.”—19th 
October, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 

2756. CHARLES Thomas, Bristol, “Silicate of soda or silicate of potash, 
&e.”—13th October, 1862. 

2813. Bernarp Lavra, Reichshoffen, France, ‘‘ Polishing sheet iron, &c.” 
—I8th October, 1862. 

2789. Epwarp ALFRED Cowper, Great George-street, 
“Steam engines.”—15th October, 1862. ’ 

2836. Georce Tomiinson BovusrieLtp, Loughborough Park, Brixton, 
Surrey, ‘‘ Boots and shoes.”—21st October, 1362. 


Notices of Intention to Proceed with Patents. 

1724. James Epce, Bolton-le-Moors, Lancashire, “Improvements in 
steam engines, and in apparatus employed in connection therewith.”— 
4th June, 1869. 

1764. CHARLES Ernest De Lonrtere, Great Suffolk-street, London, ‘‘ Im- 
provements in buttons and studs for fastening cuffs, wristbands, and 
other articles of dress.”—7th June, 1869. 

1767. Henry CarTeR and Georce Henry Epwarps, Bow, Middlesex, 
“Improvements in breech-loading fire-arms, known as Chassepot 
rifles.” 

1768. Davip Cor, Bitterne, Southampton, “ Improvements in anchors.” 
—8th June, 1869. 

1776. Dante James Fiecp, Auborn House, Ashton-on-Mersey, Cheshire, 
and IsuHmaeL WiLuiam Lister, Wellfield, Rochdale, cashire, *‘ lm- 
provements in machines for compressing wool or other substances.” _ 

1779. Witt1aM Mappers and Jonn Woop, Manchester, ‘ Improvements in 
machinery for embroidering.” 

1783. Exisna Bisuop, Sheffield, ‘‘ Improvements in shears, specially appli- 
cable to those used for sheep shearing.” 

1788. Ropert Harrison, Port Madoc, Carnarvonshire, North Wales, “ Im- 
provements in machinery or apparatus for squaring or dressing roofing 
slates, and counting and registering the same, and loading the slates 
into wagons or trucks, part of which improvements is also applicable 
to sawing machines for wood.”—9th June, 1869. 

1794. Tuomas Hopeson, Manchester, ‘‘ Improvements in the manufacture 
of wire cloth or gauze used in the manufacture of paper and other 
similar purposes.” 

1796. WatTeR Cook, Aberdeen Park, Highbury, London, “ Improvements 
in apparatus for taking photographic pictures, by which the operator 
can take a number of prepared sensitive plates and expose them suc- 
cessively without the aid of extra changing box or bag.” 

1798. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ An 
improved method of conveyance and transportation in pneumatic 
tubes.”—A communication from Albert Brisbane, New York, U.8.— 
10th June, 1869. 

1807. Ropert Duckworth, WILLIAM GreEeNwoop, James Pearson, and 
Joun Lanorree, Blackburn, Lancashire, “Improved apparatus or 
appliances to be employed for sizing and warping yarns, and for 
weaving.” 

1809. ALPHONSE LaFarGuE, Park-road, Newcastle-upon-Tyne, ‘‘ Improve- 
ments in apparatus for weighing and registering.” 

1810. JosepH Hapiey Rippevt, Cheapside, London, “ Improvements in 
joints or connections for uniting and securing together the ends of 
pipes or tubes.”—12th June, 1869. 

1819. Witt1iam Scotr UnpEerHILL, Newport, Salop, and Joun Sirs, 
Church-Aston, Edgmond, Salop, ‘‘ Improvements in reaping and mow- 
ing machines.” 

1821. James YounG, Houghton-le-Spring, Durham, “ An improvement in 
the slide valve of steam engines.”— 14th June, 1869. 

1828. Martin Benson, Southampton-buildings, Chancery-lane, London, 
“Improvements in machines for planing wood.”—A communication 
from John Richards, Philadelphia, Pennsylvania, U.S. 

1829. MarTIN Benson, Southampton-buildi Chancery-lane, London, 
“‘Improvements in mortising machines for making mortises im all 
kinds of wood and joinery.”—A communication from John Richards, 
Philadelphia, Pennsylvania, U.S. 

1830. MARTIN Benson, Southampton-buildings, Chancery-lane, London, 
“Improvements in band sawing machinery for sawing wood, iron, or 
other material.”— A communication from John Richards, Philadelphia, 
Pennsylvania, U.S. 

1840. JosepH THEODOSE Masson, Rue St. Appoline, Paris, ‘‘ Improve- 
ments in apparatus for carrying invalids, wounded, sick, and other 

rsons.” 





Westminster, 








ist. Tuomas Know es, Manchester, “Improvements in doubling 

rames.” 

1845. Davip DisHart, Glasgow, Lanarkshire, N.B., “Improvements in 
sewing machines.”—15th June, 1869. 

1851. Ricuarp Hornssy and James Epwin Puituips, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘* Imy ts in reaping and 
mowing machines, and in apparatus for sharpening the knives of such 
machines.” 

1852. Richarp Hornspy and James Epwin Pxtturps, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘‘ Improvements in haymaking and 
raking machines.” 

1854. Emite Carpon, Rue St. Appoline, Paris, ‘‘ Improvements in the 
construction of ships.” 

1855. Taomas Rovut.epce, Ford Works, near Sunderland, ‘‘ Improvements 
> the preparation of materials for the manufacture of paper.”—16th 

une, 1869. 
1864. Wittiam McNasps, Cambridge-terrace, London-road, Clapton, 





Middlesex, “‘ Improvements in fasteners for bands and the mudes or 
methods of applying the same.” 
1866. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 


ments in the manufacture of sugar.”—A communication from George 
Wilkinson, Paris. 

1867. CuaRLes BricuTman and Epwarp Bricurmay, Bristol, ‘‘ Improve- 
ments in the manufacture of shoes and boots.”—17th June, 1869. 

1887. Curnton Epccumspe Brooman, Fleet-street, London, ‘“‘ Improve- 
ments in apparatus for ascertaining weights and strains.”—A communi- 
— from Joseph Jaspar and Company, Liege, Belgium.—19th June, 


All ey having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such —. 
= the office of the Commissioners of Patents, within fourteen days of its 

te. 





L'‘st of Specifications published during the Week ending 
19th October, 1869. 

$12, 1s. 2d.; 383, 4d.; 421, 6d.; 513, Sd.; 519, 10d.; 549, 8d.; 556, 3s. 6d.; 
559, 1s.; 560, 8d.; 561, 8d.; 464, 1s.; 566, 1s.; 570, 8d.; 577, Sd.: 582, Is. 4d.; 
585, 10d.; 587, 1s. 6d.; 589, 1s. 4d.; 590, Is. 6d.; 591, Sd.; 592, Is.; 595, 
10d.; 596, 8d.; 599, 10d.; 610, 1s. 4d.; 611, 4d.; 612, 104.; 616, 10d.; 617, 
8d.; 618, 10d.; 622, 10d.; 623, 10d.; 625, 6d.; 628, 1s. 4d ; 630, 10d.; 631, 
1s.; 633, 10d.; 635, 10d.; 640, 10d.; 643, 10d.; 647, 10d.; 649, 1s,; 650, 10d.; 
652, 6d.; 654, Sd.; 656, 6d.; 657, 6d.; 666, 8d.; 667, 6d.; 668, 4d.; 669, 1s.; 
671, 4d., 672, 4d.; 673, 4d.; 675, 4d.; 676, 4d, 679, 4d.; 681, 4d.; 682, 4d.; 
683, 4d.; 686, 4d.; 688, 4d.; 689, 4d; 6¥1, 4d.; 696, 4d.; 701, 4d.; 702 4d.; 
703, 4a.; 705, 4d.; 706, 4d.; 708, 4d.; 709, 6d.; 710, 4d.; 713, 4d.; 716, 4d.; 
719, 4d.; 720, 4d.; 721, 4d.; 722, 4d.; 723, 4d.; 725, 4d.; 726, 4d.; 731, 4d; 
734, 4d.; 735, 4d.; 738, 4d.; 741, 4d.; 742, 4d.; 743, 10d.; 744, 4d.; 747, 4d.; 
751, 4d.; 758, 4d.; 756, 4d.; 757, 4d.; 761, 4d.; 762, 4d.; 764, 4d.; 705, 4d.; 
708, 4d.; 771,4d.; 772, 4d.; 797, 4d.; 335, 1s. 2d.; 1096, 4s. 2d.; 1156, 8d. 


*.* Specifications will be forwarded by post from the Patent-office on 
jem oa the amount of price ond puee> Sums ex: 5s. must be 
remi' by Post-office Order, q-; vi ~~ yt 4 

South- 


Hol! to Mr. Be Woo 
_ =! yennet Fondcroh, or Majesty's Patent-office, 








ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
902. W. J. Cunnincuam, New Oxford-street, and A. M‘Cartuy, Broad-street, 
Middlesex, *‘ Motive power.”—Dated 24th March, 1869. 

In a suitable frame are placed two cylinders containing sprin the 
cylinders being free to revolve partially on their axes, or the cylinders 
and their axes may revolve together when required. To any convenient 
part of the periphery of each of the cylinders is fixed a chain or its 
equivalent, the uther ends of which are attached to levers having their 
fulcrums on suitable hollow bosses fixed to the frame and surrounding 
the shaft carrying the driving cog-wheel. This wheel is supplied at 
suitable points near its periphery with pins or projections, against which 
the levers press when operated upou by the springs, thus causing the 
cog-wheel to rotate, and, by means of intermediate cog gear of any desired 
we: imparting its motion to one or more pairs of carrying wheels, 
by which means the machine is caused to tonveh, or cranks may be used 
with the cog-wheel when required.—Not proceeded with. 

954. A. Barcray, Kilmarnock, “‘ Steam boilers.”—Dated 30th March, 1869. 

This consists in making the space surrounding the boiler proper suffi- 
ciently large to receive a large number of tubes, which are connected at 
their lower ends to the water space and at their upper ends to an upper 
chamber. The water space of the boiler proper is provided with a la: 
number of tubes, by means of which additional heating surface is ~ 4 
tained. From the upper part of the furnace a flue passes to the top of 
the chamber ; this flue is provided with a nt which may be opened 
or closed at will. The outer set of tubes hereinbefore mentioned are sur- 
rounded with a casing, which may be either single or double, and when 
double it may be made to constitute an additional water space or an air 
space. 

965. T. A. Ditton, Dublin, “‘ Utilising waste steam.”—Dated 31st March, 
1869. 

A bell-mouthed steam pipe leads from the side of the blast pipe to the 
fire-box, where it is formed into a zigzag coil beneath the fire-bars, an 
terminates in some convenient part of the fire-box or water tank. The 
pipe, of which the coil unde the fire-bars is formed, is perforated with 
small holes alternating (that is to say, that no two steam jets shall be 
directly opposite each other), through which a portion of the waste steam 
rushes. The steam jets thus produced are caused by the arrangement of 
the coil to play partially on the fire-bars and partially into the fire, the 
effect whereof is, first, tou abstract from and utilise the excessive heat of 
the fire-bars and keep them cool, thus preventing the accumulation and 
adherence of clinkers thereon. Secondly, the steam is thus forced into 
contact with the heated bars, the incandescent part of the fuel and the 
carbonic oxide (which may be generated therefrom) is decomposed into 
its elements, and free hydrogen is liberated. 

971. H. Davey, John-street, Adelphi, ‘‘ Hydraulic machinery."—Dated 31st 
March, 1869. 

The invention chiefly consists in a valve which is in two parts, and is 
provided with a cullar of leather or other suitable material covering the 
point of junction of these two parts. This valve is designed for an ordi- 
nary simple hydraulic crane or engine. 

977. J. A. Hopkinson and J. Hopkinson, jun., Huddersfield, “‘ Seam 
engine indicators.”— Dated 31st March, 1869. 

An arm or pencil holder is fixed upon the top of the ordinary piston 
rod of the indicator, which arm turns on a swivel centre, and ata lower 
point there is fixed a swivel guiding urm, which is so formed as to admit 
of a drop guiding rod passing through it, so that by turning the swivel 
arm the pencil can be brought upon the paper which is usually fixed cn 
the revolving barrel, thereby facilitating the taking of diagrams. 





Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

931. F. Parker, Leeds, ‘‘ Locomotives.”—Dated 27th March, 1869. 

This consists in arranging two steam cylinders in the centre line of the 
engine, the one infront and the other behind the gripping wheels, and 
connecting the piston-rod of the one cylinder to two cranks on the two 
gripping wheels nearest to it, such two cranks being arranged at or about 
right angles tu two other cranks on the other two gripping wheels, to 
which they are coupled with two pair of coupling rods, and to which last- 
named cranks the piston-rod of the other cylinder is connected. By this 
arrangement, when the piston of the one cylinder is at the end stroke the 
other will be at or about half-stroke, and, therefore, by the coupling of 
the gripping wheels the engine that is for the time being at or about half- 
stroke will be enabled readily to assist the other engine which is at end 
over the dead centres. 

934. J. W. GirpLestone, Norfolk-street, Strand, “‘ Vessels."—Dated 2th 

March, 1869. 

This invention relates te a novel method of correcting and preventing 
compass deviations in iron, steel, or composite ships or vessels, hy 
polarising on a regulated system such parts of the ships or vessels as ma 
be requisite, and by the simultaneous employment in some cases of so! 
iron. 

950. W. W. Harris, St. John’s-wood, “* Velocipedes."—Dated 30th March, 

1869. 


This consists of one or more toothed wheels or other gearing, attached 
to the driving wheel, and geared with one or more toothed wheels or 
other gearing attached to the crank in a manner somewhat similar to the 
arrangement known as the sun and planet wheel.—Not proceeded with. 
951. A. Muir, Manchester, “ Velocipedes.”—Dated 30th March, 1869. _ 

This consists in making the saddle —_oe of such velocipedes 
adjustable in height, so as to be available for wm he yl by the use and 
application of screws to the lower extremity of the back springs, which, 
in the case of this invention, pass loosely through holes formed at or near 
the junction of the main bar with the axle of the back wheel ur whecls, 
and are secured at any height by lock nuts. 

952. M. M‘Leop, Edinburgh, “ Railway.”—Dated 30th March, 1869. 

The improvements consist in suspending or supporting a plate, plank, 
rail, rod, bar, rope, or ropes, one or more of them, and working thereon, 
in or by suitable ves or guides tl ereon, a carriage or machine having 
grooved or flanged wheels, and supplied on each side with suitable guide 
wheels when desired, and with adjustable or otherwise hanging seats or 
receptacles for passengers or goods, such seats or receptacles being pre- 
ferably adjusted somewhat lower than the level of the rail.—Not proceeded 
with, 

958. F. Renper, Manchester, “‘ Railways.”—Dated 30th March, 1869. 

The inventor forms notches across the ends of two rails to be joined, in 
which he places a piece formed with a T end on each side, and these T 
ends abut against the ‘‘fins” or other sides of the rails.—Not proceeded 
with. 

962. A. CHAMBERS, Fairfield-road, Borough, ‘‘ Manually propelled carriages,” 
—Dated 31st March, 1869. 

The body of the vehicle is by preference suspended to springs carried 
by the nmaxle. In fixing the driving wheel it is placed freely upon 
the axle, to which a bar or bars is or are attached, and the end or ends 0 
the said bar or bars is or are firmly secured to the rim or felloe of the 
driving wheel. In order that the vehicle may travel round curves or 
over uneven roads without twisting or straining the main shaft or axle, 
one only of the wheels is firmly fixed to the axle, as described, or other 
wise, in order to enable either of the wheels to slip upon the axle as occa- 
sion may require; the rotary motion may be transmitted to the 
wheels by friction in such a manner as to enable both to serve as driving 
wheels, and to allow either of them, by slipping more or less upon the 
axle on encountering excessive resistance, to rotate at a slower speed 
the other without hoisting or straining the shaft or axle. 

974. T. Consett, Shrewsbury, “Carts, wagons, and drays."—Dated Slst 
March, 1869. 

The inventor forms at or near the inner end of each of the arms or parts 
of the cranked axle upon which the naves of the wheels turn a stro 
or upright rod; each of these upright rods are in a line with the verti 

of the cranked axle, and parallel with the side of the body of the cart. 

m each side of the body of the cart an eye ring is fixed, which eyes or 
rings work upon the upright rods of the axle. Around these rods strong 
coiled springs are placed, their upper ends bearing against the eyes or 
rings on the body of the cart and their lower ends bearing against the 
arms of the axle.—Not proceeded with. 


Class 3.—FABRICS. 

Including Machinery and Mechanical rations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

918. T. Sowpjen and J. Newton, Leeds, “‘ Bobbins.”—Dated 25th March, 

1869, 


The object is to obtain the requisite drag without subjecting the 
spindle re lateral pressure by the bobbin. This is effected by placing at 
bottom of each bobbin a plate or collar of soft iron, and su) 
bobbin on a small magnet, either a simple steel magnet of - 
nary horseshoe form, or upon pieces of iron magnetic by con- 
tact with a steel magnet or an electro-magnet suitably attached to 
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926. G. Hopason, Bradford, H. Borromury, Lowmoor, and H. Cock- 
rort, Ordsall Moor, * Looms.”—Dated 27th March, 1869. 

The boxesat each end of the batten are affixed to a common axis, which 

supported to rock in bearings carried by the batten or going parts, 
and has applied to it an arm, which by connecting rod and pin joints is 
attached to one end of an elastic-ended lever, the other’end of which is, by 
connecting rod and pin joints, connected to a frame or fork applied to a 
rocking arm or lever with means of adjustment as to position for varia- 
tions of distance of motion obtained. This frame or fork receives and 
is actuated by a cam or tappet on the tappetor other suitable shaft. Each 
arm of the elastic-ended lever referred to is formed in two parts hinged 
together, with the part of one arm or one end of the lever capable of 
turning on its hinge joint in the opposite direcion to that of the other. 
953. C. E. Brooman, Fleet-street, “* Winding threads.”—A communication.— 

Dated 30th March, 1869. 

This consists in taking or winding threads so that the ball is unwound 
from the centre, although the thread proceeds from the outside. A needle 
is used which resembles a wool needle, the eye of which has been filed 
through. When the ball is wound, the inner thread (or, in some cases, 
the outer thread) is drawn into the eye of the needle, which is then 
pressed into the ball at the inside and made to come out at its outside, 
drawing the inner thread with it. This thread is to be pulled when the 
ball is unwound. Modifications are described.—Not proceeded with. 

955. J. BriaGs and J. ALMOND, Blackburn, “ Weaving looms.”—Dated 30th 
March, 1869, 

Instead of tying up the healds directly to the top jacks, wires, or other 
lifters of the dobby, the inventors use longer cords, and change the direc- 
tion of the same by means of small bowls or grooyed pulleys, so as to 
bring the points of attachment of the cords much nearer to the ends of 
the healds.— Not proceeded with. 

963. B. Dopam and J. Eastaam, Bolton, “ Carding engines.”—Dated 31st 
Murch, 1869, 

The inventors make use of the usual radial arm with a slot at the other 
end. In this slot are two slides which are raised by a bowl or cam on the 
cam wheel, and drawn down by the cam or by a spring. The upper end 
of the lower slide is provided with a serrated plate, and a second serrated 
plate is fixed to the upper slide. To the upper and lower sides of the 
ends of the top flat are fixed serrated plates; when the top flat is to be 
raised the cam or bowl raises the lower slide and brings the lower serrated 
plate against the serrated plate at the lower side of the top flat, and when 
the top flat has been raised sufficiently it brings the upper serrated plate 
of the top flat against the serrated plate of the upper slide. 











Class 4.—AGRICULTURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
912. W. C. Dreyer, Gresham-street, “Tulling machine.” —A communication, 
— Dated 25th Maveh, 1869. 

The inventor employs an axis mounted in a suitable frame or carriage, 
and which is caused rapidly to revolve, whilst the carriage moves forward 
at a comparatively slow speed. On this axis a number of discs are fixed 
a short distance one from another, and obliquely to the axis. They have 
upon them saw-like teeth, which are set to cut into the ground to any 
depth desired.—Not proceeded with. 

964. F. W. Fottows and J. Bate, Munchester, “Lawn inowing machines.” 
~-Dated 31st March, 1869. 

This consists in an improved mode of giving motion to the knife barrel 
shaft of lawn mowing machines, for which purpose the inventors make, in 
one of the travelling or supporting wheels, an internal toothed gear, and on 
the same end of the knife barrel shaft is keyed asmall pinion which gears 
into and receives its motion from the internal gear or wheel in the travel- 
ling wheel. The same result may be obtained by friction rollers. By 
these means they are enabled to dispense with the back roller now required 
for giving motion to the knife barrel. 

















968. R. Jounsox, Waterloo-place, Pall-mall, “ Continuous bar sences.”— 
Dated 3ist March, 1869. 

The inventor makes the standards of continuous bar or strained wire 
fences of a bur of iron with a flange or flanges, so that it shall somewhat 
in section resemble the letter L or T, or a vouble or single fish hook ; or 
he otherwise forms the bar with a flange or flanges, so that after the hori- 
zontal wires or bars of the fence have been passed through holes in the 
sterns of the standards, keys or wedges may be driven down vertically 
between the horizontal bars or wires of the fence and the flange or tlanges 
of the standards. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
909. T. CHAmPton, 2 “Flues and chimneys.”—Dated 25th 
Mareh, 1869, 

This consists in constructing flues with a passage for the combustion to 
pass off into the atmosphere, in combination with a separate and distinct 
passage leading from the outer air, at or near the top of the flues, to the 
jower part thereof, terminating above the chimney bar or thereabouts. 





orthampton, 


916. W. Meakin, Great Wood-strect, Marylebone, “ Window sashes.” —Dated 
25th March, 1869. 
The sash being hung in the usual way with balance weights, a strong 


cord is attached to each of its sides near the top in any suitable manner 
The method is to form a knot in the cord round a stout screw, which is 
secured to the sash, and the whole concealed by a plate of suitable form 
and material. ‘The end of each cord passes over a pulley secured to the 
underside of the reveal of the window, and hangs down to a convenient 
height from the ground, finishing with a tassel or other ornament. 

N. Voice, Handeross, “ Greenhouses.’"—Dated 27th March, 1869. 

This relates to the opening and closing of the ventilating apparatus in 
grecnhouses and other like buildings. This ventilating apparatus con- 
sists of hinged glazed frames, and the inventor regulates the opening and 
closing of the same in the following manner :—He carries a horizontal 
bar through the mullions for the length of the glazed frames, and at each 
mullion he fits a rack, which is connected to the glazed frame. On the 
horizontal bar is a cog-wheel tu gear into each rack, and near the outer 
end of the bar is an additional cog-wheel, provided with a stop or catch. 
The horizontal bar is fitted with a crank, handle, or other appliance for 
rotating it. When it isdesired to open or close the glazed frames the 
catch is disengaged from its cog-wheel, and the horizontal bar is then 
rotated, so that the otber cog-whee!ls act upon the racks, and therefore 
open or close the frames according to the direction in which the bar is 
rotated; when the glazed frames have been moved into the required 
position the catch is allowed to take into its cog-wheel, so that the parts 
are all held. 

045. W. P. Horr, Wouldham, * Cement kilns.” —Dated 29th March, 1869. 

Instead of constructing the kilns of considerable height as hitherto, 
and open abeve, the inventor covers each with a fire-brick arch, and causes 
the heat to pass through but a comparatively small thickness of the mate- 
rials operated on. For each kiln he provides a chamber contiguous 
thereto, and capable of being placed in communication therewith through 
a suitable channel provided with a damper.—Not proceeded with. 

967. A. PF. Batra, Pinlico, ** Barth closets and urinals.”— Dated 31st March, 
TSU. 

A light iron framing, which should be of three-eighths inch round iron, 
with a piece of wood fixed to one end, is hung in brackets secured to the 
framing. In front of the hopper, from a cross bar in the front part of 
the frame, a stall bar is swung, the end of which hangs a little below the 
rail of the framing, up to which the weighted part of the valve rises, and 
as the latter rises it strikes up this bar, which causes the wood at back of 
hopper to strike the latter briskly, which never fails to agitate the earth 
even when it has stood forty-eight hours and thus settled down nearly two 
inches. When the weighted end of the valve falls the frame and striker 
also fail of their own weight ready for other use. 

975. B. aad H. Craven, Shesield, and J. N. Craven, 
.”—Dated 31st Mareh, 1869. 
ectangulur framework the inventors mount standards 
vorhead steam cylinder, to the lower end of the piston- 
rod of which is ed aplatten or plunger of a form suitable to the shape 
and size of the brick or tile to be pressed. Between the sides of the trame, 
and at or near the top of the same, is a sliding table upon which are fixed 
two moulds, one near either end of the table. A rack is formed on or 
affixed to the underside of the table, into which rack is geared a tooth 
seetor secured to a shaft which has a motion of partial rotation in the 
frame. On the outer end of the shaft ure affixed curved wings or levers, 
which are acted upon alternately by a reciprocating clutch mounted upon 
the lower end of a vertical rod affixed toa crusshead carried by the piston- 
rod of the cylinder. 
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Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dec. 

$01. J. Woopneran, Bradford, “ Flooring cramps.”— Dated 24th March, 1869. 

The cramp consists of a screw spindle supported so as to be capable of 
sliding endwise, but without turning in two bearings of a suitably formed 
frame of metal or other material, and betwixt these bearings is a bevel- 
wheel the top of which is screwed to fit the spindle. —Not proceeded with, 
910. J. TYNDALE GREENFIELD, Dover, “Cleaning ordnance.” —Dated 2th 


March, 1869. 
This consists of a brush made of coir (or bass) let into a drum of wood 
similar to that of the sponge head at present used, The 


bristles are set 
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circular around the drum, so that they have a lay or incline all in one 
direction horizontally. The inventor also proposes to form the hinder 
part of the brush Lead smaller in diameter than its fore , and have 
the bristles longer than those in frunt, for the purpose of enabling the 
longer bristles to sweep well into the deep grooving of rifled guns.— 
Not proceeded with, 

929. H. Hascuxe, Watling-street, *‘ Breech-loaders.”—A conmunication.— 

Duted 27th March, 1869. 

The head of a screw or bolt (with its ring) forms the pivot of the trigger- 
guard, and by its removal the trigger-guard and all the mechanism can be 
taken out without the aid of a tool. The head of the screw forms the 
pivot of the extractor, the trigger-guard acting as alever and moving all 
the mechanism. A bottom or projection forms a lock to the trigger- 
guard A screw is used for helping to fix the ball, and there is a hole for 
the screw which holds the obturator and the striker to the trigger-guard 
lever. A part of the trigger-guard serves to cock the striker and prevent 
it acting before the arm is quite closed, another part of the trigger-guard 
causing the extractor to act by the movement of the lever; a projecting 
part of the spring of the extractor gives a sharp blow to the latter when 
it is released by the movement of the trigger-guard. The spring may, 
however, be dispensed with, as the part of the trigger-guard has been 
found to be sufficient to give the necessary blow to the extractor. The 
transverse screw attaches the tail of the guard to the breech box. There 
is a hole through which the head of the striker strikes the cartridge, and 
a piece or hood covers the striker in order tu protect the shooter from 
accident in case the priming should burst. 

938. G. BLoem, Dusseldorf, and E. Scueipt, New York, ‘‘ Breech-loaders.”— 
Dated 29th Murch, 1869. 

To the breech end of the barrel of the gun is fixed a cylindrical chamber 
or shoe, to receive a bolt or movable breech piece which is capable of 
being moved to and fro therein by means of a handle or knob fixed 
thereto, the cylindrical chamber or shoe being formed with a suitable 
opening to receive the cartridge when the movable breech piece or bolt 
is moved back so as to leave the breech end of the barrel open. This 
cylindrical chamber or shoe is also formed with a suitable slot or openings, 
to permit of the to-and-fro motion of the bolt or movable bree-:h piece, 
and to hold it in either position as required, the knob or handle coming 
against suitable stops for this purpose. 


Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

919. H. A. BonNEVILLE, Sack ville-street, “Electric clock.” —A communication 

—Dated 25th March, 1869. $ 

This consists chiefly in forming and breaking the connection with the 
positive and negative poles of a battery, by means of a vibrating bar 
operated by the pendulum, arranged and operating in a peculiar manner. 
923. W. E. Gepoe, Wellington-street, Strand, ** Match box.”—A communica- 

tion.—Dated 27th March, 1869. 

The match box is constructed of metal, wood, cardboard, or any suitable 
material, and may have a cylindrical, square, rectangular, oval, or any 
shaped body, made by soldering, clasping, stamping, or otherwise. The 
bottom and the lid are formed of two similar pieces, each acting indiffer- 
ently as bottom or lid, and are connected together by a piece of india- 
rubber, or by any kind of spring.—Not proceeded with. 
927. J. J. Bacsuawe, Shefield, “ Manufacturing 

27th March, 1869. 

The machine is composed of a series of circular discs or cylinders of 
steel or other metal, which are fastened on a central shaft or spindle, thus 
forming a roller of any desired length and diameter.—Not proceeded with. 
930. D. Jones, Birmingham, “ Buckets and pails.”—Duted 27th March, 

1869. 

The inventor takes a blank or flat piece of sheet iron, and stamps or 
raises it to a required contour in section in the ordinary manner, and 
then introduces a ring of wire upon the inside of the flange or rim of the 
lid or cover, to serve the purpose of a mandril or core in the formation of 
the shoulder or bead upon the outside of the flange or rim, which is 
effected by means of the action of a lathe.—Not proceeded with. 

J. JaQuILLARD, Geneva, “* Musical boxes.” —A communication.—Dated 
27th Murch, 1869. 

The inventor changes the position of the cylinder or barrel, by means of 
awinch handle keyed to a vertical shaft provided with a lever projec- 
tion for acting on the teeth of a ratchet wheel, having the same number 
of teeth as there are airs in the instruments. The teeth of this ratchet 
wheel gear with a second ratchet formed on the snail or cam usually 
employed to shift the cylinder.—Not proceeded with. 

936. W. Rippet and T. BLetcuer, Bishopsgate-strect, “ Sewing machines.’ 
—Dated 27th March, 1869. 

This consists, First, in the peculiar devices for operating the vibrating 
hook in a machine for making what is called a chain-stitch. The inven- 
tion consists, Secondly, in the peculiar construction of rotating hooks 
for achain-stitch machine ; and, Thirdly, in the peculiar means whereby 
the same machine can be adjusted to form either chain or lock-stitch. 
The invention consists, Fourthly, in the novel devices for producing the 
reciprocating action of the needle-bar ; Fifthly, in a novel method of sup- 
porting and securing the shuttle of alock-stitch machine ; and, Sixthly, in 
constructing the cloth-plates, and also the front plate which covers the 
needle-bar, of materials not hitherto used for such purpose, which 
materials render the said plates superior in cleanliness and less costly of 
manufucture than the ordinary metel plates, and diminish the nvise 
made by the machine in working. 

944. A. Crank, Chancery-lane, “ Stereoscopes.”—A communication.—Dated 
29th March, 1869. 

This consists mainly in the use of magnets for receiving and holding the 
pictures in the proper position for being viewed. It also consists in 
binding the ends of the card, pictures, or views with iron or other suitable 
material, to be acted upon by the magnets, and in the method of deliver- 
ing a single card or picture to the magnets, and discharging it therefrom, 
by which arrangement any desired number of cards or pictures may be 
received and discharged from a revolving cylinder. 

946, G. T. Bousrie.p, Loughborough Park, “Sewing machine.” —A communi- 
cution.—Dated 30th March, 1869. 

The improvements consist, First, in a new form of hook. Secondly, in 
an arrangement of the hook so that it revolves in planes perpendicular to 
the plane in which the needle reciprocates. Thirdly, in the employment 
of a case around the bobbin, whereby a thick bobbin, containing in con- 
sequence much thread, may be employed and a tension be put upon the 
lower or bobbin thread. Fourthly, in the employment of a non-rotating 
pa for the bobbin, the said support being surrounded by the hook. 
Fifthly, in the combination with a rotating hook and a reciprocating 
needle of a take-up or apparatus for pulling up the loop of the needle 
thread when cast off by the revolving a 
948. J. Baru, King William-street, ‘Telescopic pencils.”—Dated 30th March, 

1869. 

A helical spring is placed loosely within the pencil case and presses 
against the pencil holder for pushing the pencil out of the case. A spring 
catch holds the pencil within the case. When the pencil is pushed there- 
into this spring is collapsed and the pencil pushed out.—Not proceeded 
with. 

949. H. G. Dixon, Dundee, ‘* Velocipedes.”—Dated 39th March, 1869. 

The inventor forms those parts tubular which constitute the steering 
apparatus and those which connect the front and hind wheels together. 
That portion forming the steering apparatus consists, First, of the main 
tube screwed in to a cross plate immediately above the periphery of the 
leading wheel ; to the lower part of this tube the inventor attaches a 
seconu main tube, which extends in a diagonal direction towards the peri- 
phery of the hinder wheel (or centre of the axle if two hinder wheels are 
used), where it is screwed in to a cross plate similar to that of the first- 
named tube. The inventor connects one of the main tubes to the bearings 
of the front, and the other to those of the hinder wheel or wheels by 
smaller tubes screwed in to or attached to the befure-named cross-plates.— 
Not proceeded with. 

957. W. F. Procror, Cheapside, ‘‘ Sewing machine tables.”"—A communica- 
tion. —Dated 30th March, 1869. 

This relates to the mounting of a sewing machine upon a platform 
forming part of a sewing machine table top, which platforin may be raised 
and dressed at pleasure, thus elevating the machine to the level for work- 
ing, or sinking it below that level and out of sight when not required for 
use, 

961. W. E. Capman, Holloway, ** Decorating surfaces."—Dated 30th March, 
1869. 

This consists in backing up in close contact, by means of any suitable 
material, transparent or utherwise, having « design or character printed, 
painted, or otherwise made thereon, transparent glass globules, beads, or 
dust, or fragments of glass or other transparent material, in such manuer 
that the design or character shows through the transparent glass globules, 
and a crystalline effect suitable for decorative purposes is obtained.— Not 
proceeded with, 

966. T. GreeNnwoop, Leeds, and J. Keats, Leak, Stagford, “Boots and shocs.” 
—Dated 31st March, 1869. 

The front part of the boot er is shaped in such a way as to provide 
two fulding pieces, which act the part of gussets. The edges of these 
gussets are securely sewn to the back quarter of the upper in the lines, 
and to form an additional connection between the front part of the upper 
and the back quarter elastic side pieces are applied to the boot, but these 
may be dispensed with if thought desirabie. A strap or tongue, which 
is part of the back quarter, or attached thereto, passes round the front of 
the boot to connect with a button or a buckle on the other side, and there- 
by close the upper part of the boot. By cutting the front part of the 





semolina.”—Dated 





upper in one piece, and connecting it with the back quarter as explained 

| the inventors leave no vertical openings in the boot, and thus make it 

practically waterproof. 

973. B. J. B. MILLs, Southampton-buildings, ‘‘ Envelopes.” —A communica- 
tion.—Dated 31st March, 1869. 

A band or border is formed on cr fixed to one edge of the envelope, and 
at the opposite edge the envelope is perforated or pierced through both 
the front and back in a line, at a suitable distance from the edge thereof 
978. R. Jones, Botolph-lane, “‘ Preserving food.”—Dated 31st March, 1869. 

The cases (usually formed of tin) containing the matters to be preserved 
are attached each by a small pipe, having a tap in it, to suitable exhaust 
apparatus, in order that, as desired, a vacuum or partial vacuum may 
created in the cases through the pipes, connecting them with the exhaust 
apparatus. The cases thus arranged in respect of the vacuum apparatus 
are also placed in a bath of boiling water, when the tap in each pipe, from 
a case to the exhaust apparatus, is turned so as to admit of free passage 
between the interior of each case and the exhaust apparatusffor, say, one or 
two minutes, by which the air contained in the cases will be withdrawn 
therefrom, and wholly or in part from the contained substances, thus 
getting clear of the greater portion of the decomposing or destructive 
element in the substances to be reserved before the cooking thereof begins. 
979. W. E. Gepae, Wellington-street, Strand, “ Belt buckles.”—A communi- 

cation.—Dated 31st March, 1869. 

This fastening is made of tinned iron or other suitable material. It is 
formed of a plane part, riveted at each angle ut the points to one of the 
ends of the belt. On this part, and of one piece with it, rises the buckle 
properly so called, having a sloping shape. This piece, having to receive 
the wedge which is to fix the free end of the belt, is so made that the 
three faces of its upper part present a development insensibly diminisbing 
down to its base, thus its top, as well as the sides, each present a greater 
breadth than the corresponding part of its base. 

980. J. B. Gripty, Jigram-court, Fenchurch-street, “ Paper pulp.”—A com- 
municalion.- -Dated 31st March, 1869. 

This invention is based upon the discovery that the entire stalk (the 
fibrous and ligneous portions and pith) of the Okra plant (Hibiscus Escu- 
lentus) can be applied to the production of pulp suitable for the manufac- 
ture of paper and papier mache of the various quantities in demand, and 
that this plaut also yiclds the matter suitable for sizing the paper.—Not 
proceeded with, 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

905. J. Bopmer, Newport, Monmouth, “ hon and steel.” —Dated 25th March, 





In order to facilitate and regulate the cooling of the liquid iron, or its 
alloys, or other metal or alloys, so as to expose the same to the action of 
the rolls just at the right time when it passes from a liquid into a more 
or less congealed condition; the inventor allows the same to run on 
plates or trays, the rims or sides of which determine the thickness of the 
layer. These plates or trays may be connected together and be formed 
into chains, so as to find themselves by rotation passing over the rolls at 
the moment the iron is in the proper condition to be laminated or ground. 
When a plate reaches this position it is made to tilt or swivel, and thereby 
to drop the charge on to and between the rolls. 

908. J. H. Jounson, Lincoln’s-inn-jelds, “ Iron and stecl.”—A communica- 
tion.—Dated 25th March, 1869. 
is consists in lining the furnaces or apparatus employed in what are 
the Bessemer and Martin processes, or in analogous processes, 
with refractory magnesian products, in lieu of using for that purpose, as 
heretofore, ordinary refractory products, that is to say, silicate of 
alumina, which contains more or less of free silica.—Not proceeded with. 
939. W. R. Lake, Southampton-buildings, ‘Soda and potash.”—A commu- 
nication.—Duted 29th March, 1869. 

This invention is based upon, First, the known decomposition of 
chloride of sodium and chloride of potassium by the oxide of lead in the 
presence of water at the ordinary temperature. By this decomposition is 
formed, on the one hand, an oxichloride of lead, or, more correctly 
speaking, a mixture of chloride of lead and hydrate of oxide of lead (solid), 
and on the other hand, caustic potash or soda, which remains in solution. 
This solution, separated from the solid part, is evaporated, to withdraw 
from it the soda or potash. Secondly, the addition of lime, which 
produces a remarkable increase in the production of potash and soda 
hitherto unknown. 

969. G. WELLS, Westminster, ‘ Separating copper and bismuth.”—Dated 
Bist March, 1869. 

The ore is first reduced to an impalpable powder mixed with a given 
quantity of saltpetre. It is then placed in shallow pans supplied with a 
hood to retain the vapour arising therefrom ; heat is applied under the 
pans, the temperature not being raised above 300 deg. Fah., and when 
the ore is well heated a small quantity of water or steam is introduced so 
as to keep the surface of the ore covered with vapour. The cre is kept 
continually stirred, atmospheric air being freely admitted thereto, by 
which means the sulphur is converted into sulphuric acid, which unites 
with the copper_in the ore and converts it into a soluble sulphate. 








Class 9.-—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
917. W. R. Lake, Sovthampton-buildings, ‘ Electro-maguetic machine.”— 
A communication.—Dated 25th March, 1869. 

This consists, First, in the union upon a single axis of rotation of a 
number of armatures of soft iron with two branches having the form of 
an electro-magnet, but not magnetised. The parts which would form the 
poles if these armatures were magnetised are placed upon one and the 
same circumference, of which they assume the curve; Secondly, in the 
union of a number of electro-magnets—magnetised the first time from 
any suitable source—disposed exteriorly to the circumference described 
by the soft iron armatures in such a manner that they are placed in a 
circumference concentric to the first, and very near to the same. It 
results from this double arrangement that at each turn of the axis of 
retation each one of the soft iron armatures will pass before all the poles 
of the fixed interior electro-mugnets, und that electric currents will be 
developed, 








Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
895. I. Neviti, Abergavenny, “Securing window sushes.”"—Dated 24th 
March, 1869. 

This consists in fitting a strip of wood or metal in front of the cords or 
lines by which the sashes are suspended. The strip is connected at its 
upper part by a link to the main frame, and is free to be moved inwards 
into a vox in order that a pin or stud on it may be released from a hole in 
the upper sash and removed from bearing on the lower sash. The inven- 
tion also consists in the employment of a clip or support by which the 
weights are held or supported when the sashes are closed. The clip or 
support is connected to the back of the strip of wood or metal before 
mentioned, and removes the strain of the weights from the cords. 

903. E. Peyton, Birmingham, “ Printing rollers.”—Dated 24th March, 1869. 

A hollow cylinder made of a comparatively base metal or alloy, such as 
spelter, brass, or other suitable metal or alloy, is combined with a sur- 
rounding surface of superior metal, such as copper, or a superior quality 
of brass or alloy, so that the superior metal or alloy and the baser metal 
| or alloy are united by fusion at the part where they come together. 

904. W. R. Lake, Southampton-buildings, ‘‘ Folding paper.” — A com- 
munication.— Dated 25th March, 1869. 

The paper to be folded is placed upon a table with its lower edge 
against the gauges, so that the nippers, in approaching to grasp the sheet, 
wiil pass under its edge. The back board, against which the outer edge 
of the sbeet is held, is so adjusted that the margin in the centre of the 
sheet through which the fold passes shall be at right angles to the first 
set of rolls, and in the centre of the same. The rolls which make the 
first told are held horizontally in bearings secured on the frame of the 
machine. ‘The first, or the roll nearest the table, is furnished with 
grooves, and the second roll is provided with spring bearings. Below 
these rolls, and placed at an angle of 45 deg. within them, is an inclined 
table formed of bars, on which the sheet is received from the first rolls. 
In the centre of this table the inclined rolls which pruduce the second 
fold are placed; these rolls are held in bearings secured to the cross bars 
of the frame. 

906. F. Hurp, Rochdale, ‘‘ Excavating coal.” —Dated 25th Mareh, 1869: 

This consists in cutting horizontal, longitudinal, radial, and diagonal 
grooves in the coal or other mineral to be excavated by means of a series 
of link stocks containing the cutters, which are jointed together in such 
a manner that no rivets or connecting pins are required. This series of 
cutters passes around a pulley mounted in a radial arm, and around a 
tooth-wheel fixed to a shaft, which fits in a telescope frame, to increase or 
reduce its length. The radial arm is provided with grooves which sup- 
port the back of the cutter stocks, and prevent them from being drawn 
out of the groove in the radial arin. 

911. T. Baker, Duke-street, Brighton, “ Fire escapes.”—Dated 25th March, 


This consists of a box with a large eye painted 
| hooks upon a bracket iy Sized for the prpese unly upon the top 
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of the window. Inside this box there are four wheels working at th® 
top. In the centre are three blocks with running wheels, and below 
these four strong rollers, one of which is cased with india-rubber about 
one-fourth of an inch thick, which form three very strong breaks.—Not 
proceeded with 

913: J. T. Catow, Staveley, ‘ Mining hoists.”—Dated 25th March, 1869. 

This consists in the use of a spring or springs and a weight or weights, 
connected with and acting upon mechanical contrivances for gripping the 
slides or guides or conductors. In case of accident, these springs have a 
bearing or foundation on the cage or hoist, while the weight or weights 
hang from or rest upon them, either directly or otherwise, so as to 
neutralise or ccunteract their tendency to bring the grips into action 
while.the cage or hoist remains suspended or supported. The inventor 
also employs a check-rope or chain or equivalent, to prevent accidents 
arising through running caused by overloading or by the breaking of the 
driving belt, or from other cause. 

914. C. Marspen, Kingsland-road, “ Water-tight flexibl 
25th March, 1869. 

This consists in forming a flange on the end of a pipe, say, No. 1 end, 
upon which flange a screw thread, rings, or vther circular projections are 
formel. The opposite end of the pipe, say, No. 2 end, is formed with a 
bulge or protuberance on the exterior thereof, which bulge has also a 
thread, rings, or circular projections on it in a similar manner to the end 
No. 1. The spaces between the threads or rings are filled with yarn or 
other packing medium. Two of the pipes are brought together, that is 
to say, the No. 1 end of the pipe is brought against No. 2 end of another 
pipe, and the two ends are connected by being enclosed between two half 
rings or plates. 

915. W. R. Lake, Southampton-buildings, ‘* Pressing oi 
cotton.”—A communication.—Dated 25th March, 1869. 

The inventor connects with the bed-plate and the head-plate uprights 
or posts. Between the latter a follower is caused to slide, to compress 
the material between it and the head-plate. These parts are like those of 
a hydraulic press. Between pairs of posts the inventor places a standing 
frame, which supports the several parts, the combined action of which 
operates the follower. The follower frame has grovved guides at each 
aide of the standing frame. 

920. A. C. Kirk, Glasgow, “ Cooling liquids.” — Dated 27th March, 1869. 

This consists in injecting the liquid to be cooled directly into the cold 
compartment of the apparatus, and in injecting the liquid used for remov- 
ing the heat produced during compression of the air directly into the hot 
compartment, by which means the extensive and elaborate surfaces 
hitherto used, interposed between the liquids and the air, are dispensed 
with. 

922. A. Downte and J. B. Harris, Edinburgh, “ Horseshoes.”—Dated 27th 
March, 1869. 

The metal portion of each shoe is made in one piece, and india-rubber 
or other elastic or flexible material is so fitted or combined therewith 
that it projects slightly beyond the metal or treading surface. 

924. G. Dymonp, Birmingham, “‘ Baking powder.”—Dated 27th March, 1869. 

The inventor takes acid or superphosphate of lime, together with bicar- 
bonate of soda or potash. In order to neutralise the deliquescent pro- 
—_ of the acid phosphate of lime he mixes it with starch or other 
‘arinaceous matter. One part of the said phosphate of lime to two parts 
of starch or farina answers well in practice. He mixes the starch or 
farina and phosphate of lime with carbonate of soda or potash in the pro- 
portion of two parts of the mixture to one part of carbonate of soda or 
potash.—Not proceeded with 
925. L. Hannart, Charles-stvect, Clerkenwell, “ 

Dated 27th March, 1869. 

The muzzle is composed of a head-dress made partly of an elastic tissue 
or flexible material, and partly of « non-elastic tissue or material, elastic 
transversely, and non-elastic lengthwise. A piece of steel proceeding from 
the end of the head-dress, and extending along the upper part of the 
animal's head, is bent at the extremity of the nose, and ends under the 
lower jaw, intersecting the front of the animal’s snout in two equal parts. 
Two other pieces of steel proceed also from the end of the head-dress and 
are fastened to it, and extend along each side of the animal’s head under 
the ears, ending with two small balls placed in a line with the animal's 
teeth.—Not proceeded with. 

933. B. J. B. Mitts, Southampton-buildings, * Extraction 
matter."—A communication.—Dated 27th March, 1869. 

The apparatus in its most approved form consists of a high vat, to con- 
tain the meal or other material, through which bisulphate of carbon is 
caused to ascend, carrying the oil with it, a receiver located beneath or 
below the said vat communicating with the latter in such a manaer that 
the matter divested of its oil may be readily and instantanecon 
charged to leave the vat ready for a new charge and ap} ; 
the vaporisation and complete removal of any bisulphide 
maining in the meal after the latter has been divested of oil. 

E. H. Hircn, Brunswick, “ Preserving provisions on s 
27th March, 1869. 

This invention has for its object an adaptation of the cooling machine 
described in the specification of a patent granted to F. Windhausen on 
the 5th March, 1869, No. 669. Windhausen’s air cooling machine is erected 
on board the ship, and so arranged that it may be driven from the ship’s 
engines. Loading or storing rooms for the meat or other articles of food 
are also constructed on board the ship; they are made with double walls 
or sides, which should be air-tight, and the spaces between the double 
sides may be filled with non-conducting material or left vacant. Pipes 
are led from the air cooling apparatus into the loading or storing rooms, 
to convey into the rooms the cold air from the cooling machine, and also 
to draw out of the rooms the air which has become partially warmed by 
absorbtion of heat from the contents of the rooms. In this way the meat 
or other articles of food may be kept at so low a temperature as to remain 
unchanged during a voyage of any length. 

937. F. B. Tayton, Glasgow, “ Counting machine.” —Dated 29th March, 
1869. 

The improved machine or apparatus which constitutes this invention is 
intended for counting and recording or registering numbers. It operates, 
or is operated, in a peculiar manner, and is formed and constructed as de- 
scribed in a provisional specification thereof, dated 29th March, 1869, 
No. 937. 

940. W. R. Lake, Southampton-buildings, ‘* Blowing apparatus.”—A com- 
munication.—Dated 29th March, 1869. 

In the invention the periphery of the blower case, instead ef being 
made integral with the side plates, is made of separate sections, which 
at their sides are fitted between the side plates, and are bolted thereunto, 
and abut with their ends against each other. 
941. W. R. Lake, Southampton-buildings, 

munication.—Dated 29th March, 1869. 

The process consists, First, in reducing in grooved rolls soft, tough, 
wrought iron from the form of bars into strips of any desired length or 
width. Next the inventor submits the material, formed as shown in the 
figures, to the action of punching dies. The blanks are then submitted 
to the action of a rolling machine, which forms part of this invention, by 
which machine the shanks of the blanks are elongated. Then the 
elongated blanks are compressed at the point by a punch or plunger acting 
against a solid bed, so as to bevel the point ends across. 

942. E. Morewoop, Rock Cottage, Glamorganshire, “‘ Coating metals.”— 
Dated 29th March, 1869. 

When coating sheets of iron or other metal with tin or terne metal, or 
other readily fusible metal, the inventor removes the plates from a bath 
of the coating metal through a pair of rollers placed in contact with the 
molten coating metal, but with Yheir nip or line of contact above it. On 
the outer sides of the rollers, and resting on the molten metal, grease or 
flux is placed, so as to rise, by preference, nearly to the top of the rollers; 
but the grease or flux is not allowed to pass between the rollers, the 
rollers themselves stopping it back, and there are suitable guards or 
partitions at their ends. 

943. S. Firtn, Leeds, ‘* Cutting coal.”—Dated 29th March, 1869. 

This consists in making a boss on that part of the pick nearest the 

int. In this boss is a socket of any suitable shape. By preference, the 
nventor uses a circular taper socket, the loose point being cottered into 
the socket against a piece of india-rubber or vther suitable substance at 
the bottom of the socket, or around the outer edge of the socket, so that 
when the blow is given some part of the strain is taken off the point. 
The edge of the socket is brought as close as possible to the point, for, as 
the socket must enter the groove made in the coal, and must be clear of 
the top and bottom of the groove, and as in some cases the groove is not 
more than one and three-quarter inches in height, it will be readily seen 
that the closer the socket is to the point the greater resisting strength of 
the point. 

956. T. E. Wiruiams, Newport, “ Distilling hydrocarbon oils.”"—A com- 
munication.— Dated 30th March, 1869. 

This consists chiefly in providing the still with means for alternately 
supplying and exhausting the oil, so that when the still is heated to the 
temperature required to vaporise all the distilled products, or so much 
thereof as may be desired, a succession of charges of cold oils may 
be admitted, each of such charges being suddenly vaporised and the 
evolved products successively removed; alsu in making provision for a 
ay ee condensation of the evolved products, or so much thereof as may 

desired, and in the means for producing a distillate which may have 
in combinution as many of the different chemical purposes resulting from 
the distillation as may be practicable or desirable. 
959. T. G. Wess, Manchester, ‘Glass furnaces.” —Dated 30th March, 1869. 

The melting pots are placed upon the stage, and the fire-bars may be 
radial if desired. The walking stage may be opened or closed by a door, 
and there isan air trunk, which may be regulated by a damper, An 
extension of the walking stage and a wall support aslab on which is 
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placed a plate, which, in its turn, supports a plate provided with a | 


circular opening on which is placed a pipe, the lower portion fitting 

loosely on to the former. 

960. H. Y. D. Scorr, Buling, “ Lime and other kilns.”—Dated 30th March, 
1869. 

The inventor arranges any convenient number of vompartments in a 
series, side by side. Each compartment consists of three divisions situated 
vertically over the other, and comprises, firstly, a cooling chamber at the 
bottom, into which the substances operated upon descend after their cal- 
cination, and whence they are finally withdrawn; secondly, a middle 
chamber, in which the substances to be operated upon are subjected to 
the degree of heat necessary for their calcination; and, thirdly, a 
chamber in which these substances are subjected to a preparatory heating, 
to expel moisture and raise them to a fitting temperature before they 
descend to the central chamber for calcination. 

970. J. H. Luoyp, M.D., Liangefia, Anglesey, “ Working cutting 
shaping tools.”—A communication.—Dated 3lat March, 1869. 

In sawing small or large stones, either in one block or several together, 
the inventor employs endless metallic bands without teeth and moved 
by revolving wheels or drums of any diameter required, us hereinafter 
described. The chiselling or dressing of the stones is performed by a 
tool or tools in a heavy hammer block or toolholder, the weight and fall 
of which is regulated as required, the stone or stones being held on a 
movable platform and moved by mechanical arrangements in all direc- 
tions to meet the blows of the hammer. 

972. W. Lancer, Whitechapel-road, *‘ Manufacture of cigars.”- 
March, 1869. 

This consists in forming or shaping the inside or “‘ bunches” of cigars by 

acing them in moulds or shapes of the size or sizes of the cigars to be 
, and in filling or building up the tobacco in the moulds.—Not pro- 
ceeded with. 

J. Livesey, Victoria-chambera, “ Permanent way.”—Date 
1869. 

This consists in making the fish-plates of greater vertical depth from 
simple rolled bars, for the purpose of increasing the strength and power of 
resistance to vertical deflection in the joint. The fish-plates are made to 
project downwards to any required extent below the bottom of the rail, 
and are rolled into a suitable form at the lower part. A cottar may be 
driven through both plates immediately underneath the joint if required 
The invention consists, Secondly, in the construction of wrought iron 
sleepers formed by bending plates into the form of saddles, with tie bars 
passing through euch side. 
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BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

TuHE Brassmasters’ Association held the usual quarterly meeting 
of the trade here the other day, and after a short consultation 
decided that the demand, although somewhat improved during 
the last few weeks, is scarcely sufficient yet to justify an advance, 
and existing rates were confirmed accordingly. It is generally 
believed that the great perfection which has been attained in 
coating iron with more precious metals, as well as by pure and 
delicate enamel, will, in course of time, supersede the use of brass 
and copper as raw material in many branches of Birmingham and 
Midland industry. The new patent method of coating iron with 
brass and copper by immersion, the modus operandi of which 
process has already been noticed in THE ENGINEER, is being 
employed with encouraging success by Messrs. Baldwin, Stour- 
port, Mr. Fred. Walton, Old Hall Works, and other district 
makers, while the patent enamel of Messrs. Clarke, Wolverhamp- 
ton, and Mr. Archibald Kenrick, Westbromwich, continues to 
improve in demand from year to year. 

An improvement in the edge-tool trade of Birmingham is at 
length perceptible, the demand being principally on account of 
export. In Birmingham and the district there are about thirty 
edge-tool works, affording employment to 3500 workpeople. For 
some time the demand has been under the average in several lead- 
ing departments of the trade, but at length there seems to be 
some prospect of permanent improvement. 

In the fire-iron trade there are, on the whole, more orders than 
recently described. The German market is a larger buyer of these 
articles than any other on the Continent. The descriptions 
mostly in demand for German trade are smaller and lighter than 
those ordinarily made, a fact which is all the more singular 
because in other branches of Midland hardware—currycombs for 
example—the patterns most in demand for Germany are stronger 
and larger than those made for any other market. The trade in 
Birmingham is largely in the hands of small masters, but there is 
a tendency towards absorbing the little workshops into large fac- 
tories. At present there are forty-seven fire-iron factaries—large 
and small—in Birmingham, and almost an equal number in the 
Black Country district, of which Dudley is the centre. Sheffield 
has become a formidable rival to the district in this department of 
industrial enterprise. 

A kindred industry to fire-irons is that of fenders, the demand 
for which has experienced a proportionate improvement. Cast 
iron fenders were first made in Birmingham about the year 1825, 
when they began to supersede the more elaborate articles of steel, 
rolled brass, or pierced sheet iron. A local manufacturer informs 
us that the steel fender is still met with occasionally, their great 
cost being almost compensated by their extraordinary wearing 
qualities. The brass fender has all but, if not quite, died out, and 
of pierced iron fenders there are now only two makers left in 
Birmingham. The last ten or fifteen years have witnessed a mar- 
vellouschange in the economy of production, and cast iron, against 
which there was at first a deeply rooted prejudice, has now come 
to be regarded as the best material for fenders, combining, as it 
does, asolid stability with inexpensive but adequate ornamentation. 

Birmingham hardware is at adiscount in Australia, judging from 
the advices just to hand from a local shipper. Hollow-ware is 
quoted 25 per cent. off list; Muntz’s metal is slow of sale at 8#d.; 
tin plates are quoted 15 per cent. off list, but there is nothing 
doing ; shot is neglected at £30; Carpenter's locks are steady, but 
not so buoyant as recently described. Imitations of the latter are 
being sent out, fraudulently labelled ‘‘ No. 60,” are in less demand, 
and consumers are beginning to distinguish the genuine article, 
bearing Carpenter’s name, from the spurious imitation; and 
although the latter are temptingly offered at lower prices, respect- 
able builders and contractors prefer the real thing. It is to be 
regretted that the Australian trade with Birmingham and the 
Black Country is so much in the hands of mere speculators, whose 
hazardous consignments interfere with the legitimate demand to a 
considerable extent. 

The makers of metallic bedsteads are doing a steadily improving 
trade, and the present rate of production is probably 6000 per 
week, by some twenty firms. Three-fifths of this extensive pro- 
duct are absorbed by the home trade. The trade at present affords 
steady employment in Birmingham to about 2500 workpeople. 
Birmingham is decidedly the chief centre of the metallic bedsteads 
in England, but on the Continent, France, Germany, and Spain 
are formidable rivals to this country. 

Wrought iron hinges are improving in demand, and there is 
little doubt that in the course of time these articles will supersede 
those of cast iron. The consumption of wrought iron in this 
branch was in 1849 about 700 tons per annum ; in 1865 it had in 
creased to 2500 tons, and the present rate is not far short of 3000 
Wrought hinges are mostly made of South Staffordshire 





tons, 


n. 

The steel pen makers are getting busy, and some descriptions of 
fancy goods in the jewellery branch are commanding more inquiry 
here. The gun trade is without change since our last notice. Mr. 
C. G. Bonehill has invented a new breech-loader, introducing an 
improved arrang t for effecting the falling down of the closing 
block by the fall of the hammer to discharge the gun. 











New Work oN THE Link Motton.—We have received the first 
part of a new treatise on the link motion, by Mr N. P. Burgh. 
It is of convenient size, and the type and paper are excellent. 
It contains no fewer than eight full page lithographs, illustrating 
the latest designs in marine engine valve gear. We shall notice 
this work more fully hereafter. For the present it must suffice 
to say, that we have formed a very favo impression concern- 
ing it. The drawings are irable. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED IRONWORKS FAIRLY OCCUPIED—CONSUMERS DISPOSED 
TO PURCHASE: Why—THE WAGES MOVEMENT: Where the notices 
have been given—INTERVIEW BETWEEN MEN AND THE PaTENT 
SHart Company: The puddlers offered 6d. a ton: Are they likely 
to get it: The conditions unlikely of realisation--THE WAGES OF 
PUDDLERS AND MILLMEN: Their disproportion STRUGGLE 
IMPENDING: The fears expressed —P1G IRON: Sales checked ; 
Deliveries good IRONSTONE: U//verstone and Northampton : 
Prices going up: The result—THE COAL TRADE: Tinprove ment— 
WEIGHING COAL: The point discussed—MEETING OF COLLIERY 
PROPRIETORS: Their MEETINGS OF COLLIERS— 
Harpwares: The heavy branches and the railway companies— 


resolutions 





THE RAILWAY FIRMS — THE MISCELLANEOUS WARES THE 
EASTERN MARKET: Jts demand and its peculiarities—THeE HOME 
MARKETS: Where dull and where active — A FATAL BOILER 
EXPLOSION AT AN IRON AND STEEL WORKS. 


Tue works in this district continue fairly occupied. The orders 
come in for small quantities, and here and there a disposition is 
shown on the part of the purchasers to get makers to accept speci- 
fications. 

This arises not because of increased consumption, but because 
of the expectation that prices must go up as a result of the agita- 
tion of the men for an advance of wages. Masters, however, are 
indisposed to commit themselves, and they are taking this course 
as much for their customers’ as their own interests, for it is not 
generally believed that the masters, as a body, will concede the 
advance which is being asked for, in which case, if they should 
have accepted specifications, and thus induced their customers to 
expect them executed, the consumers would be disappointed in 
getting the required supply. 

The men who have given notice request, it will be remembered, 
a rise of 1s. per ton to puddlers and 10 per cent. advance in the 
remuneration paid to millmen. Their notices re not been 
generally distributed. The strength of the movement lies, as I 
have intimated in previous letters, in and about Wednesbury, 
where the works are very busy upon railway orders. 

The chief delegates have had a meeting with Mr. Williams, the 
manager of the Patent Shaft and Axletree Company, and he has 
offered the puddlers 6d. a ton rise if the millmen should be 
satisfied without the advance of 5 per cent. which usually follows 
the rise of 6d. in the wages of puddlers. That the millmen will 
accede to such a proposal is very doubtful. If they should, it is 
not at all unlikely that the puddlers would be content with 61. 

But if such an arrangement should be come to there, it does not 
follow that the men in the localities where the masters are not 
supplying the railway market have an equal right to the advance. 
Good profits may be detained in respect of railway orders—and 
the company named having at its last meeting divided 15 per cent. 
and carried over a heavy bonus to next account, is pretty indicative 
of this—but there are thousands of tons of iron now being made in 
different parts of South Staffordshire and East Worcestershire 
upon which a profit of hardly a shilling per ton is going to the 
masters. The men are not altogether ignorant of this, and they 
are not generally displaying unreasonableness, but they y that 
they are getting tired of their present very low scale of remuneration. 
It is undoubtedly correct that the puddlers are an underpaid class, 
and that they well deserve what they ask. But the difficulty is 
how to give it to them. If millmen too are to have thecustomary 
rise then iron must go up; and to put up prices just now would 
be effectually to check the improvement which has begun. 

Last Saturday night was “draw” and not ‘*‘ pay” day in the 
Wolverhampton district, and it is not usual for notices to be given 
on other than “pay” days. What the men alike in the last- 
named district, and throughout South Staffordshire and East 
Worcestershire, surrounding Wednesbury, may «lo remains to be 
seen. The course which they may pursue is occasioning much 
anxiety, not only to consumers of the iron made in this part of the 
kingdom, but also to the tradespeople—for there is no concealing 
the probability that a serious labour struggle may be impending. 

The sale of pigs has been checked by the condition of affairs we 
have described, but the deliveries keep up. 

Ironstone is coming into this district in increasing quantities, as 
well the Ulverstone as the Northampton kinds, and the prices 
tend upwards. The best hematite is now at a higher range of 
quotations than it has occupied for three years, and Northampton 
is being booked in large quantities at an advance of from 2d. 
to 4d. per ton. The consumers of the first-named are reluctant to 
give the advance required by its proprietors, and, as a result, other 
kinds are being ordered in trial lots, which promises an increase in 
the varieties—already considerable—now used inthe blast furnaces 
of this district. The best hematites are quoted 18s, at Ellesmere, 
and 17s. 6d. at Saltney. Northampton is fetching from 6s, 8d. to 
7s. 6d. delivered. 

Coal is in better demand. 











The works are consuming larger 
quantities, and the domestic markets are displaying the satisfactory 
features customary at this period of the year. On the Dudley 
side, where the thick coal is almost exclusively in the hands of the 
Earl of Dudley, the altered conditions of sale by which the chief 
agent of that nobleman requires all the minerals to be bought by 
weight—and that short weight—is being carried out to the satisfac- 
tion of the originator of the change; but where, as in the Lipton 
district, the thick coal is owned by other proprietors as well, the 
change is perhaps attended with scarcely so satisfactory conse- 
quences to the chief proprietor. Consumers are declining to 
accept the alteration without some show of opposition. One cus- 
tomer whose weekly purchase has been, to my knowledge, exceed- 
ingly large, has withdrawn his boats and sent them to other 
collieries where the sales are still regulated by boat measurement. 
The complaint of this, one of the best customers which the whole 
district furnishes, is that with present arrangements it is impossible 
to check the weights supplied to him. 

If the alteration of weighing should be made imperative at every 
colliery the ironmasters must place implicit confidence in the 
sellers, It would be practically impossible for them to check the 
quantities. 

Whilst the coal proprietors do not see their way to go fully with 
the Earl of Dudley in the change he has inaugurated, they never- 
theless regard it as in the right direction. A meeting of th: 
liery owners in the Tipton district has been held, and it was re- 
solved—(1) That in the opinion of this meeting all boats trading on 
the canal should be indexed ; (2) that a committee, consisting of 
the following gentlemen, viz., Mr. Michael Grazebrook, Mr. W. 
Jones, Mr. R. Bagnall, Mr. E. T. Wright, and Mr. E. F. Smith, 
be requested to wait upon the committee of the Birmingham Canal 
Company, at their next meeting, to solicit their co-operation an 
carrying out the above proposition ; (3) that the above committee 
be requested to seek the co-operation of the coalmasters on the 
west of Dudley and of the Wolverhampton district. It is hardly 
likely that the Canal Company will object to take such a step. 
Even such a change as this, however, will not be carried out with- 
out considerable opposition by those buyers who have for years 
past largely profited by it. But every one who desires to see busi- 
ness conducted after a creditable fashion, either at the ironworks 
or at the collieries, may well wish success to these trade reformers. 

The colliers continue to hold meetings, prompted to it by Union 
agents, and they pass resolutions desiring a reduction in the hours 
of labour, and changes tending to lengthen the school period of 
their children. 

The general hardware traders continue steadily, though quietly 
occupied. Assisted by the continued disposition of the railway 
companies to help them in the matter of traffic rates, the heavy 
branches are still successful in getting orders in departments in 
respect of which there hes for some time been a painful languor. 


The leading firms engaged in the railway departments in and about 
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Birmingham are very active in completing export work, and whilst 
less will soon be done, still a fair trade is looked for right into the 
new year. 

In the miscellaneous wares there is a smaller total quantity 
leaving Birmingham and the surrounding towns than was the case 
last month, This is due to the pressure customary at the close of 
a quarter being over. The markets which are now most active for 
exports are the Eastern. The present time is really the Eastern 
season. We have before called attention to the great demand for 
railway accessories'for India. Now the markets of Bombay and 
Calcutta are demanding general goods, and one firm who have 
made it a point to cultivate only a first-class trade in the last- 
named city were never so busy as they are at this day. Simul- 
taneously the cheaper wares are selling actively. 

The home demand is sluggish in nearly all but the North of Eng- 
land, the Scottish, and the chief North and South Wales counties. 
From these last mentioned places travellers are sending home 
encouraging sheets, but the metropolis and the cotton trade 
centres are wretchedly dull. 

Satisfaction is experienced by the makers and the users of tin- 
plates at a drop in the price of £3 per ton: 

The chief occurence in the accidental line which has happened 
here since my last relates to a class of misfortunes from which this 
district has happily been comparatively free. A boiler exploded 
at the works of the Iron and Steel Company, Great Bridge, last 
Monday evening, killing a woman and severely injuring two men. 
This boiler, with four others, stood at the north side of the works, 
which at this part are close to the canal. One of the five boilers 
was empty, three were not at work, and a new vertical-shaped one 
was standing on brickwork close to the others. The boiler which 
exploded was moved considerably from its place, and one end of it, 
about 8ft. long, was blown away, and cannot be found. It 
is supposed that it must have fallen into one of the large pools 
which are near the Birmingham Canal at this point. The other 
end of the exploded boiler was shifted out of its place, and the 
emp'y boiler at the side of it, which was bedded in brickwork, 
was blown into the air, and fell a few yards distant. The 
boiler is 40ft. long, 6ft. in diameter, and of an egg-ended horizontal 
shape. It has been worked about fifteen years, and during that 
time has been several times repaired. It does not appear to be 
corroded, and the plates are apparently not thin at any point. 
The various boilers in the works communicated with each other, 
and the connections are all broken. It is stated that at the time 
of the explosion the boilers had only just been filled, and the 
engineer says that the steam was not fully up. The boilers were 
under inspection by the Manchester Boiler Insurance Company, an 
officer of which examined the one which was exploded only a few 
days ago. The whole of the works are now stopped, and about 
300 men thrown out of employment. It is expected that about a 
fortnight will elapse before work is resumed. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE : Order books well jilled : Demand usually slackens 
this quarter ; Indian contracts : Belgian and French works fully 
employed, and consequently coupetition will be reduced: Prices : 
Make can be largely increased : The wayes question: The Russian 
trade: High rates of tonnage paid: The home demand—THE 
TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES—SALE OF 
ABERTILLERY WorKS—A THIRD SCHEME FOR A TUNNEL UNDER 
THE S« VERN: Lstimated cost: Its importance for the development 
of the South Wales mineral traffic. 


Tuk quarterly meetings of the iron trade being now over, 
and quotations finally settled for the quarter, one is better able to 
form’an opinion as to the course it is desirable to take in reference 
to many circumstances connected with the trade. The order books 
of Welsh makers are well filled with engagements, taking into 
consideration that this is the la.t quarter of the year, when there 
is usually some slackening in the demand, owing to there being no 
shipments to Russia, Canada, and some parts of the United States. 
‘wo or three Indian contracts have recently been offered as well, 
and the fact that the Belgian and French works are fully employed 
sends orders to South Wales which otherwise would be executed at 
continental establishments. While, however, there is an increase 
here shown in the demand, it cannot be said that, as compared 
with three months ago, there is any improvement in prices. Many 
of the works are in a position to turn out a larger quantity of 
iron than they now do, and makers will not be slow in increasing 
their make, provided they can obtain a ready sale for it. When 
the works are fully employed to the extent of their capacity, then, 
and not before, a substantial rise in prices may be looked forward to, 
and then will be the proper time for the men to apply for an advance 
in their wages. Excepting the twoor three meetings which were held 
a few weeksago, when the proposition was affirmed that the men were 
now entitled to a higher rate of remuneration, no further action 
has been taken, and there are indications that wise counsels have 
so far prevailed as to determine to delay any further agitation 
until the commencement of next year. Unusually high rates con- 
tinue to be paid for steamers to carry iron to Cronstadt, which is 
a proof that there is great pressure exercised to complete the 
delivery of some contracts this year. The home demand for iron 
is showing signs of expansion, the railway companies and general 
buyers making more numerous inquiries than they have done for 
a long time past. It is not probable that the present quarter will 
witness any decided revival in the inquiry, but there are confident 
hopes that at the commencement of the new year requirements 
will show a considerable increase, more especially on account of 
the railway companies. 

Tin-plates are in limited demand, with no immediate prospect of 
an improvement, 

There is about the same inquiry for steam coal as reported last 
week. Larger quantities are being sent to several of the continental 
markets, but some of it ison consignment, which is an extremely 
speculative mode of conducting business. Two Cardiff firms have 
just failed, mainly in consequence of resorting to this mode of 
speculation. The mail packet companies are taking about the 
usual supplies, and the Government contracts secured by South 
Wales are rather more numerous and larger than usual. Quota- 
tions nay be said to range from 8s. to 9s. per ton free on board. 
The home consumption of house coals has increased considerably 
this week, which has imparted a slight degree of vitality to the 
trade. Coastwise there is scarcely any alteration to note. 

Abertillery Works were disposed of this week to Mr. Phillips, of 
Abercarn, the highest bidder at the sale last week. Previously to 
the re-starting of the works a considerable outlay will be necessary 
to place the machinery and plant in first-class order, and it is 
probable that this will occupy six weeks or two months. 

A third scheme has been brought forward for the construction 
of the proposed tunnel under the Severn, and a line of railway 
between Lydney and Stonehouse, in futherance of the original 
object of ooneinn the distance by rail from South Wales to 
London. Last week Mr. A. Bassett, C.E., of Cardiff, communi- 
cated with several of the coal and iron masters of the district, 
requesting their support of his scheme, which proposes a line of 
eleven and a-half miles in length, including the construction of a 
tunnel 1320 yards in length under the river Severn, at a point about 
a mile and a-quarter above Lyduvey; the line will then join the Mid- 
land Railway near the Berkeley-road station, and the Great Western 
Railway near Stonehouse. By this route the distance between the 
South Wales district and London will be shortened to the extent of 
seventeen and three-quarter miles, which will reduce the cost on coals 
alone to London upwards of 1s. per ton. Besides this there will be a 
saving of time in express trains of at least thirty minutes, and in 
ordinary trains about forty-eight minutes. Mr. tt’s com- 
munications were accompanied with copies of plan and estimate. 
The estimate of cost is signed by Mr. James Abernethy, the 
eminent hydraulic engineer of London, and by Mr, A. Bassett, who 





is a civil and mining engineer of some note, and who had con- 
siderable experience with the late Mr. Brunel in conducting 
tunnel operations. The cost of the works is estimated by 
Mr. Bassett and Mr. Abernethy at £300,000, including a 
double line with broad and narrow’ gauge. The great bulk 
of the South Wales steam coal now sent to London is 
conveyed by narrow gauge through Worcester and Didcot, 
which route is about thirty-eight miles in length more than the 
one proposed. The construction of a mixed gauge over a line of 
this length will materially assist in securing the extension of the 
narrow gauge of the Great Western main line into South Wales, 
which is universally admitted to be of such vital importance to 
the development of the minerals of this district. Various schemes 
—already referred to in previous reports—have been proposed for 
crossing the Severn by tunnel or by means of a high-level bridge, 
the estimates of which varied from £700,000 to a million and 
a-half. By the high-level bridge the distance proposed to be saved 
is twenty miles. It is understood that Mr. Fowler, the consulting 
engineer of the Great Western Railway, has promised to lay the 
scheme before that company; but before doing so he wishes to 
receive an expression of opinion as to the desirability of the pro- 
_— frou. those interested in the development of the South Wales 
istrict. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LiverPooL: Mersey Docks and Harbour Board; Liverpool Cor- 
poration Waterworks—FLOATING STRANDED SHIPS—THETFORD 
AND Watton RAILwAY— TELEGRAPHY AT MANCHESTER— 
HALIFAX CORPORATION GASWORKS—STATE OF TRADE IN SOUTH 
YoRKSHIRE—NORTH-EASTERN TOPICS —- THE CLEVELAND IRON 
TRADE. 

AT the last meeting of ‘the Mersey Docks and Harbour Board a 
letter was read from a number of steamship owners engaged in the 
coasting trade and occupying berths in the Clarence and Trafalgar 
docks. The writers stated that they suffer great inconvenience 
owing to the Clarence graving docks being worked from the 
Clarence half-tide basin, which frequently obliges the dock-master 
to close the outer gates at high water; and they respectfully sub- 
mitted that such regulations should be made for the present, 
respecting the size and draught of water of vessels to be admitted to 
the Clarence graving docks, as might not necessitate the closing of 
the outward gates at high water, but make the basin what it was 
intended to be, a half-tide dock. The matter was referred to the 
docks and quays committee. 

The Liverpool Town Council hasagreed, on the recommendation of 
the watercommittee, that, pending a permanent arrangement now re- 
maining in abeyance during the progress of new works on hand at 
Rivington, the position and title of Mr. Alexander Duncanson should 
be that of acting engineer, and that his duties should comprise the 
superintendence of all the departments connected with the water 
engineer’s office and the local staff from Prescot to Liverpool and the 
surrounding districts, including all the necessary supervision of the 
baths and wash-houses, and that duplicates of all reports from Riving- 
ton and along the entire length of the pipe-line should be sent to him 
in order that he may act thereon, either under the advice of Mr. 
Jackson, in cases where such advice is necessary, or upon his own 
responsibility. The salary of Mr. Duncanson is to remain at £350 
per annum, but £150 is to be allowed to Mr. Duncanson as re- 
muneration for his extra services during the three years for which 
Mr. Jackson’s services have been engaged, commencing December 
3rd, 1868. At the last meeting of the council a long discussion 
ensued with reference to reports on the supply of water through 
the Hilton-house tunnel. These reports were from Mr. Councillor 
Williams, Mr. Duncanson, and J. Jackson, C.E. A certificate 
was also presented from Mr. Newton, C.E., Manchester, as to the 
practicability of placing pipes fitted with a flexible joint in the 
tunnel. After a long discussion it was agreed that power should 
be sought to place a line of pipes through the Hilton-house tunnel 
if deemed advisable, and that the whole subject be referred back 
to the water committee for their consideration, with authority to 
obtain a report thereon from Mr. C. E. Cawley, C.E., and Mr. 
Edwin Clarke, C.E., and any further engineering advice which 
they thought desirable. 

Mr. T. B. Carr, of Hull, who was successful in getting the 
steamship Lady Flora off the beach at Caistor, Norfolk, and 
recovering the wreck of the steamship Resolute from the bed of 
the Humber, haa.just succeeded in saving the steamer Viking, of 
Dundee, and her cargo. The Viking ran on the rocks near 
Kinnaird’s Head,\a dangerous part of the coast of Scotland, and 
she was fixed so fast that the neighbourhood thought it impossible 
that she could be got off. However, Mr. Carr has again achieved 
a striking and noteworthy success. 

The Thetford and Watton Railway —a short Norfolk line—was 
opened for traffic on Monday. 

It is understood that Mr. J. Thompson Bidder, of the Electric and 
International Telegraph Company, has been appointed chief of the 
telegraph department at Manchester under the new postal tele- 
graph system. 

Mr. J. D, Hutchinson, mayor of Halifax, has cut the first sod of 
the Castle Carr extension of the Halifax Waterworks scheme. 
The ceremony was performea in Deemon Dale on Wadsworth 
Moor, about eight miles from Halifax, and at an elevation of about 
1400ft. above the level of the sea. The Hebden branch of the 
waterworks will consist of two schemes, by which the waters 
which at _—- run down the Widdop and Walthaw Dean 
valleys will be impounded for the use of the town and district. 
Large reservoirs will be constructed in each of these valleys, and 
the waters will be conveyed by means of aqueducts and tunnels 
to the existing conduits of the Luddenden scheme at 
Castle Carr. The Castle Carr tunnel will be 2500 yards 
long, 3ft. Qin. wide, and 4ft. 6in. high, and it will 
have a fall of about 5ft. to the mile. The contract for the 
construction of this tunnel has been let to Mr. Parkinson for 
£17,000, and the work is to be completed in four years. The 
existing waterworks of Halifax give a daily supply of 3,750,000 
gallons, and the new scheme will give an additional supp)y of 
about 5,000,000 gallons per day. In 1864, a season of great 
drought, in which the corporation failed to supply the comrensa- 
tion water to millowners on the stream, Halitax was using daily 
2,200,000 gallons. Since 1864, Brighouse, Elland, West Vale, 
Hipperholme, and other places have been supplied, and although 
there is now little surplus, it will al’ be needed, it is expected, 
before the new works are completed. 

The iron trade of Soutia Yorkshire continues tolerably active. 
There is a good demand for rails as well as for locomotive axles 
and wheels ; a large order for the latter has just been completed 
at the Elsecar Works on Russian account. Messrs. Dawes have 
made arrangements for largely increasing their rail production. 
The production of Bessemer steel rails is expected to experience a 

increase next year, in consequence of the small royalty which 

ill then be iy makers. The tonnage of house coal going to 
London is now moderately good. To Grimsby the trade has been 
rather quiet for this advanced period of the season. About an 
average business is being done with Hull, but no great advantage 
has yet been taken of the new north-eastern route. A good de- 
mand is still experienced for coke. 

With regard to the North-Eastern district, we may note that on 
Friday two convictions for non-consumption of smoke were decreed 
by the Newcastle ‘eo Fines of 40s. (with costs) were im- 
posed in each case. It is stated that the Blythe and e Railwa 
Company will carry its passenger line into North Shields, and wi 
commence with the extension in the spring. Mr. Elliott, contractor, 
is pushing forward, with certain alterations and improvements, at 
the North Shields station of the North-Eastern Railway C 5 
The River Tyne commissioners have decided by a majority of two 
toask Parliament togive them that portion of the dues on coals 





which is now taken by the corporation of Newcastle. Iron ship- 
building on the Tyne continues active; but the chain, cable, and 
anchor business, especially in the lowerreaches of the river, is not 
quite so animated. ae 
Pig iron displays an upward tendency in the Cleveland district. 
Large quantities of pig are being sent to France, Belgium, Hol- 
a and Scotland he d d for rails is not so pressing, but 
still there is plenty of work in this department. 
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Other brands ....ceccce--0+| 18 
Sheet, milled ....+-. eo | 20 
Shot, patent.....e+0. 
Red or minium ..... 
White, dry .....ee0. 
ground in Oil sesccececeee 
Litharge, W.B. ..+ sescsese| 24 
QUICKSILVER, per bot. se..eeee| 6 
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1869. 1 
Correr—British—cakeand tile; £ 8. d. ad/£ead.££ad 
POr tON ccccccccccserses| 71 O O.. 73 0 0/78 O 0. 0 
Best selected ...++0- | 74 0 0..75 0 0'75 0 0.. 76 0 
Sheet .ccccseccecee 7710 0.. 7810 0| 78 0 0.. 80 0 
Bottoms ....+-. ccccce 81 0 0.. 8110 0) 81 0 0, 82 0 
Australian, per ton ... |74 0 0.. 765 0 0| 77 O O.. 79:10 
Spanish Cake ..+++ee0+ /70 0 0.. 0 0 0} 70 0 0.. 71 0 
Chili Bars.......- veonseucee] Oe ae Be 0| 69 0 0. 0 0 
Do. refined ingot ....00.| 7010 0. 72 | 7110 0.. 73 0 
Yettow Merat, per lb. ......| 0 0 64 0 6 00 6 O00 
Iron, pig in Scotland, ton 213 3 cash 2133 cash 
Bar, Welsh, in London. 615 7.. 7 610 0.. 15 
Wa ee 60 0. 6 515 0.. 0 
759%. 7 7 7 6.6 10 
Rail, in Wales © 615 0.. 7 515 0.. 0 
Sheets, single in London 9 0.. 0 9 5 0.. 0 
Hoops, first quality ..... 8 0 8 8 5 0 
Nailrods ....ceee- 7 0 71 7% 10 
Swedish.... «+--+ 915 0.. lv 10 0 lo 5 
Leap, Pig, Foreign, per ton ..| 18 6.. 18 1 18 7 1 
English, W.B, .e.cccsssccoce| 20 5 Oo. 0 21 s 
0 
0 
0 
0 
0 
0 
7 
0 
5 
0 
0 
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Specter, Silesian, per ton ....| 20 20 20 e 201 
English V& S ...-secceseees| 0 0 20 - 201 
Zinc, ditto sheet....-+.0+ 25 o (+O 27 - O 
Sree., Swedish faggot ... 0 0 0 - 0 
KeOG.0..cccccece vs cove 15 0 1415 15 
Tin, Banca, per cwt. ..... 6 6 1 417 - 41 
Straits, fine—cash ..... 6 6 418 - O 
For arrival ....... 0 0 418 - 4181 
English blocks . 6 0.. O 5 0 - O 
Bars ..ccccccces 6 0.. 0 6 1 - O 
Refined, in blocks .......- 610 0.. 0 5 3 0.. 0 
Trvp.ates, per bx of 225 sheets 
IC COKE .ccccccece: oe 1 0. 1 6 116. 2 
1X ditto... 1 0.. 112 17 6. 1 
IC charcoal . 1 0.. 110 180.19 
IX ditto...ccccsree 114 0. 116 114 0.. 114 
Coa.s, best, per ton ..+.. 018 6.. 019 019 0.. 019 
Other sorts .ccccccsscceccce| 016 3.- 0 18 015 0.. 018 
O1xs, per tun, Seal, pale......, 39 0 0.. 0 0 36 0 0.. 0 0 
BOWE cccccccccccscccece | 6 6.0 38 8 31 0 O.. 32 0 
Sperm, body .....ece-ceeee, 92 0 Ov 0 0 0100 0 0.. 0 0 
Whale, South Sea, pale......| 39 0 0.. 0 0 0, 38 0 0.. 40 0 
YOIOW coccceccceccscccce | 86 0 Geo © O 0] SF 6 0. © 
Brown .eee-- 34 0 0.. 35 0 0| 33 0 0.. 34 0 
E.I. Fish .... 82 0 0.. 0 0 0) 32 0 0... 0 0 
Olive, Gallipoli .. |; 58 0 0.. 0 0 0) 68 O O.. 69 0 
Spanish...... 5510 0.. 5610 0| 66 0 0 67 0 
Palm cccovccoccces 4210 0.. 0 0 0145 0 0.. 0 0 
Linseed ........ ee eece eovsee| 30 0 0.. 0 0 0/30 0 0.1. O O 
Rapeseed, English pale .... 4010 0.. 0 0 0/33 0 0.. 0 0 
MEE, «csecsessiccsscese| EO Oe OS OI S oe 2% 0 
Foreign puale..... 44 0 0.. 0 O 0| 34 0 0O.. 3410 
Brown .. 38 10 0.. 39 0 0| 3110 0.. 32 0 
Eel csoes 72 0 0.. 73 0 0| 67 0 0.. 70 0 
BOE desvvesose 35 0 0.. 0 0 0|37 0 0. 0 0 
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1869. | 1868. 1869. | 1868. 
Per load £s£ 8 4s. £ 8 Per load— £2s,£8644£% 
Teak ....+++++++++-10 10 11 (4 10 1012 10 | Yel. pine, per reduced C. 
Quebec, redpine .. 15 415| 3 4 8 | Canada, Ist quality 18 10 19 19) 17 0 18 10 
yellow pine... 4 0 5 1! 213 415 Qnddo. .. 13 01310 111012 10 
St. Johu’s N.B. yel 0 0 0 0! O © O O| Archangel, yellow.. 101/13 0 11 013 0 
Quebec, oak, white... 51) 517/ 5 5 6 US burg, ye 1t 012 0 10 012 © 
birch ...... 4.5 5 0| 315 415/| Finland .,........ 6 0 610 6 57 5 
elm ......4 5.5 10| 4 0 417 | Memel............ 0 0 @ 0) 12 013 0 
Memel ...... -0 © 0 0} © O O O | Gothenburg, yel. .. 8 0 915 8 0 9i0 
Dantzic, oak 456 5) 45 51ly/ whie 719 810 8 OU» O 
fir. -210 4 0! *1 4 0 | Gefle,yellow...... 9 01010 9 010 0 
Memel, fir +210 *10) 215 8 0 | Soderhamn........ 81010 0) 9 01010 
Riga . +215 3 0| 215 8 O/ Christiana, per C. | 
Swedish wee 2 5 211] 2 29 5) 1d. bys by9$10 01210 10 10 1210 
Masts, Que! pine4 0 60'4060 in. yellow .... 
yl. pine 410 6 O| 410 6 O Deck plank, ‘ nt, 
bined 0.0 0/0000 veranda! gia diy (iadiiadtnslled 
Lathwood, Dantz fm. 4 « 0) 510 6 10 | Staves. per standard M. 
St Peter's 6 0 610) 710 810 | Quebecpipe ...... 65 06710 6710 0 © 
Deals, per C., 12ft. by 3ft. Yin, = ae ae puncheon .. 19 020 0 2210 0 « 
Quebec, wht. spruce 12 017 © 01 tic, crown... 50 
Se Jobmwhussrace 18 015 0118 025 0: Pipe coco.ce 200 02000185 0.1000 





A New Cartripce.—The Director-General of the Ordnance and 
the Committee of Inventions at Woolwich have under trial a new 
cartridge, designed by Colone] Boxer, Superintendent of the 
Royal Laboratories, and called the ‘‘bottle cartridge.” Itisintended, 
if successful, to supersede the ordinary cartridge in use for small- 
bore breechloading rifles, which cartridge, being several inches in 
length, is very liable to injury. The main principle of the new 
invention is to enlarge the chamber of the rifle without interfering 
with the diameter of the barrel. The cartridge is, therefore, in 
the shape of a bottle, the apex or neck containing the bullet, while 
the base consists of the powder, which, being concentrated more 
than in the elongated cartridge, is theoretically supposed to possess 
the property of raore rapid ignition and consequent increase of 
force. All the advantages which attach to a “‘low trajectory” are, 
therefore, claimed for the new invention. 


DEATH OF Mr. THOMAS WINGATE, ENGINEER AND SHIPBUILDER.— 
The above announcement will cause more regret than surprise. 
Mr. Wingate had for many months been suffering from an inter- 
nal complaint, and it became more and more painfully evident to 
his friends and acquaintances that his days were numbered, and that 
he had notlong tolive. Until recently, however, he was able to walk 
about; but for the last three weeks he was confined to his chamber, 
and on Saturday 9th inst. he quietly expired at his residence, 
Broomhall, Partick, in the sixty-ninth year of his age, leaving 
behind him to lament his irreparable loss a large family of sons 
daughters, and grandchildren. Mr. Wingate was closely associated 
with the rise and progress of marine and engineering iron ship- 
building, Nearly half a century ago he commenced business as 
an engineer in the Adelphi Foundry afterwards, in 1832, he added 
iron shipbuilding to his business at Springfield; andthere he con- 
pret: many successful iron steamers and engined the “Sirius,” a 
wooden paddle steamer of 700 tons, built at Leith, the first steamer 
that ever crossed the Atlantic, thus solving the problem of ocean 
navigation by steam. This vessel he also fitted with Hall’s patent 
surface condensers, inaugurating, thirty-two ogg ago the system 
of surface condensation which is now so popular. He also, in con- 
junction with Mr. David Napier, the eminent engineer, introduced 
and matured many important improvements in marine engineer- 
ing ; among others we believe, the four piston rod steam engines 
and feathering paddle-wheels, &c. In 1840 he constru the 
“ Henrietta,” the first iron ag Mere constructed in Scotland for 
seagoing purposes. Almost the last work of engineering in which 
he was engaged was the construction of three large steam dredgers, 
anda fleet of steam hopper barges for the Tyne Improvement 
Commissioners. Twenty years ago he opened his yard at White- 
inch; latterly associating with him his sons, in whose favour he 
retired about five years ago. Mr. Wingate was held in very 





general respect andesteem for his professional abilities and success, 
and for his genial, unostentatious, and hospitable disposition. 
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CIVIL ENGINEERS AND THE GOVERNMENT 
OF INDIA. 

Tue position which the Government of India has 
recently placed itself in with regard to the profession of 
civil engineers generally is not one calculated to assist it 
in obtaining the services of gentlemen for carrying out its 
proposed railways and contemplated new irrigation works, 
Owing, however, to a very considerable deficit in the Indian 
accounts, which has recently been discovered, it may be 
found convenient to delay the execution of many pro- 
jected new works for the present, and thus the inconve- 
nience of want of engineers may for a time longer not be 
so seriously felt. It is generally understood by engineers 
in India how that the gradually increasing strength of the 
civil branch of the Public Works Department has been 
long looked upon with anxiety, not unmixed with a sort of 
envy, by its military members, as being calculated to loosen 
the supreme authority which they had formerly possessed 
regarding all matters connected with public works in India. 
It has been impossible to keep up the relative proportions 
of military to civil officers that once existed in the depart- 
ment; poe | as civil engineers, in process of time, have now 
come to hold some of the highest appointments in the 
service, the day of military rule seems to be on the decline. 
With a view, therefore, of checking the supply of civil 
engineers for India, and so once again giving the military 
elements another short chance of regaining its ascendancy, 
the following notification has receutly been issued, bearing 
the signature of Colonel Strachey :— 

“ Whereas the Governor-General in Council is given to 
understand that in the civil engineering profession in Eng- 
land it is a recognised practice for civil engineers employed 
by public companies and otherwise to receive, in addition 
to their salaries paid them by their employers, commission 
on contracts given out, or stores or materials ordered or 
inspected by them, and other like pecuniary considerations 
for services done, or intended to be done, which are con- 
sidered legitimate sources of emolument ; and whereas 
a considerable number of civil engineers who have prac- 
tised in England have lately been employed by the Govern- 
ment of India, and the number of such engineers is likely 
to increase : 

“(1). It is hereby notified, for general information, that 
every person in the service of the Government in the 
Public Works Department, in any part of British India, 
whether civil or military, must consider his salary or pay, 
as regulated by the rules of the department for the time 
being, or defined in any agreement with the Secretary of 
State for India in Council, and whether it is drawn wholly 
or in part in the Public Works Department or the Military 
Department, to be his sole legal remuneration; and that 
the receipt of commission, or any other consideration what- 
ever, directly or indirectly, on account of any business or 
transaction in which he shall be concerned on behalf of the 
Government, whether in India or elsewhere, is prohibited. 

“ (2). Every officer of the Government is bound to 
report to his departmental superior every infringement of 
the above rule which may come to his knowledge.” 

Weare glad to be able to announce that this unwarranted 
and gross insult to the profession of civil engineers 
generally, has been at once taken up by the council of the 
Institution, who, at a meeting held in Great George-street 
last week, passed a series of resolutions upon the subject 
of the above notification, a copy of which, together with a 
letter from Mr. Charles Hutton Gregory as president of 
the Institution, and a second letter from him in his private 
capacity, were forwarded to the Duke of Argyll last 
Saturday. Of course the terms of the resolutions passed 
by the council are for the present kept private; but we 
are in a position to state that in their letter the council 
requested to be favoured with an early interview with his 
Grace. This request was complied with. The Duke of 
Argyll received at the India-office, on Wednesday, the 
27th inst., a deputation of the Council of the Institution 
of Civil Engineers. The deputation consisted of Mr. 
Charles Hutton Gregory, president; Mr. Bidder and Mr. 
Fowler, past-presidents; Mr. Cubitt and Mr. Hawksley, 
vice-presidents; Mr. Abernethy, Mr. Bramwell, Mr 
Hemans, Mr. Murray, and Mr. Stephenson, members of 
council; Mr. Manby, honorary secretary; and Mr. 
Forrest, the secretary. Nothing could be more satisfactory 
than the manner in which the deputation was received by 
the Duke of Argyll, who, promised that their representa- 
tions should be at once forwarded to the Government of 
India. 

So long as the objectionable document remains in force, 
and is not withdrawn or so amended as to satisfy 
justice and truth, it will be impossible for any engineer 
possessing the least particle of self-respect to accept 
service under the Indian Government. 

It cannot, of course, be denied that there are members 
of the profession who are so wanting in a sense of what is 
honourable and right that they do not resist the tempta- 
tion to accept bribes, and thus help to bring discredit 
upon others who are free from such a taint. These, how- 
ever, we are happy to say, by no means form any consider- 
able portion of, nor are they in any way representative 
members of, the profession; and it is a gross injustice that 
their shortcomings should be represented to be the recog- 
nised practice of civil engineers in England. 

With regard to engineers in India the charge is not a bit 
more justifiable. There, it may be presumed, the actions 
of subordinates are known to the heads of its Public 
Works Department; and if any corruption is believed to 
exist it is the positive duty of the advisers of Government 
to trace it to its source and to deal with offenders in an 
impartial manner. If it be merely the desire of Govern- 
ment to check a dishonest practice prevailing in its Public 
Works Department, let increased activity be exercised with 
a view to its discovery; but nothing could be more ill- 
advised than to cast an unmerited slur upon the whole 
profession of civil engineers in England, as well as in 
India, without the foundation of a reason for so doing, and 
merely, so far as it appears upon the face of the notifica- 
tion, for the purpose of directing that commissions are 


not henceforth to be taken by officers of the department | transfer of the public works of Indiafrom military control 
“whose salary, or pay, is to be his sole legal remune- | to that of civil engineers. 

ration.” It is the total absence of any necessity| There is at the present time no wider field for engineer- 
for the terms adopted in the preamble, that chiefly leads to | ing enterprise than India, and we should truly regret to see 
the persuasion that ulterior motives were at the bottom of | any circumstances arise that might tend to prevent our en- 
the whole matter. We do not presume that the officer by | gineers from enteringfreely uponit. This, however,cannot be 
whom the notification is signed, or the Government in whose | so long as they remain under the ban of such a Government 
name it is issued, are the actual authors of its objectionable | notification. In justice to an honourable body of a 
terms, although they must be held responsible for its issue; | scientific and hard-working profession, we trust that the 
but we have good reason for stating that a certain clique of | representations recently made by the president and council 
military engineers, who are opposed to the increased numbers | of the Institution may lead to the libel cast upon it being 
and power of the civil element in the Public Works Depart- | unhesitatingly recalled ; and then, but not till then, shall 
ment, have adopted this as a means of checking, as far as | we hope to see further demands made by the Government 





possible, what is gradually but surely taking place, viz., the 


upon their services for employment in India, 
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THE blast furnace which we illustrate in the annexedjjengraving 
was built from the designs and according to the instructions of the 
manager of one of the most important ironworks in Belgium. 
This gentleman has pretty closely followed the principles generally 
adopted in the construction of blast furnaces in the Charleroi 
Basin, and we may, therefore, regard the Elchirchen furnace as 
es the system of construction generally employed in 


um. 

It will be seen that the shape of this furnace differs in several re- 
spects from English furnaces. The throat of the furnace is made as 
wide as possible, in order that the largest possible quantity of air may 
be blown in with the least possible resistance. The boshes are | 
carried to a greater height than is usual, and united to the upper | 
portion of the furnace by a curve of five metres radius, in such a 
way that the charges may descend easily. In Belgium a height of | 
13 to 14 metres, or 42ft. Tin. to 46ft., is generally given to blast | 
furnaces, but in'that which we illustrate the height is 17 metres, 
or 55ft. 9°3in., a dimension adopted principally to enable a large | 
proportion of ores very difficult of reduction to be used, as well | 
as a cinder which is very rich, very fusible, but very difficult of re- | 
duction. The hearths usually have a diameter of one-fourth of | 
that of the boshes. 
_ The waste gases are taken off by four openings, a practice usual 
in Belgium. Four openings are held to be better than two, because 
the multiplication as apertures of escape facilitates the equable | 





| and regular passage of the air and products of combustion through 


every portion of the furnace, and, as a consequence, the descent of 
the materials is facilitated and the chances of scaffolding reduced. 
The lower edge of the openings is placed 0°10 metres, or 4in., below 
the lower rim of the charging tunnel in the annular space 
between the tunnel and the masonry. It is found that with this 
arrangement, when working with a free throat, about four-fifths 
of the gas are taken off, which is sufficient to raise steam for the 
blowing engines and for heating the blast. ; 

The tuyeres are of copper, and constructed with the utmost 
care. Their water cistern is placed 10 metres, or 32ft. 9°7in., above 
them. The wind trunks, of wrought iron, have a diameter of 
0°012 metres, or 4°724in., and terminate in a species of knee joint, 


| which permits the tuyere to be pointed up or down within certain 


limits. The opposite tuyeres throw their jets of airalittle diagonally, 
so that they may not meet and interfere with each other. One 


| valve is employed to shut off all communication between the wind 


trunks and ihe blast main ; but in order to prevent the chance of 
explosion by the return of gas into the mains when the engine is 
standing during tapping, a safety valve is so fixed and arranged 
that when the stop valve is closed this opens, and permits the 
passage of a current of air from the engine, which is kept slowly at 
work. Matters are so arranged that when the heating stoves are 
under repair cold blast can be used without trouble. 

Our engraving gives a section of the Elchirchen furnace. In 
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order to simplify it, the down tubes from the waste gas apertures 
are not shown ‘The engraving shows on the left and the right two 
different methods of construction. That to the left has been 
employed by preference for the upp portion of the furnace, 
because it permits of the disposition of the interior being in two 
parts, one of which outside is supported by the large bricks of the 
stages, and remains in place during the reconstruction of the 
interior wall. The arrangement to the right has been adopted for 
the embrasures, because, although more expensive than thaton the 
left, it gives greater solidity. In the left embrasure we have not 
shown the block which supports the tuyere. Its position is 
settled after the furnace is completed, and it is not built in 
with the rest of the work. The interior lining is con- 
structed of fire-brick, the outer walls of ordinary masonry, 
the space left between being filled with sand. In some cases 
the sand is omitted, and air allowed to circulate in the space to 
keep the interior lining cool. The outer walls are, in the furnace 
illustrated, only two rings thick, and it is ¢ 1ed as a consequent 
advantage that the upper portion of the furnace is kept cool. Any 
increase of temperature high up in the furnace being accompanied 
by an auzmentation in the consumption of fuel, without any corre- 
sponding advantage, every effort is made to drive the point of 
maximum temperature as far down as possible. The charging 
platform is of wrought iron, supported on eight columns. In 
Germany such columns are often made hollow, and used for taking 
down the waste gas. This arrangement has been rejected by the 
designer of the Elchirchen furnace for fear of explosions, which 
sometimes burst the columns and overset the platforms, The 
platform is provided with a fire-guard in plate iron, 6ft. 6in, high, 
which is preferred to a grating, because the latter will not protect 
the workmen from flame acted on by the wind. The throat is sur- 
mounted by a tunnel of plate iron 3°9 metres, or 12ft. 10in., in 
diameter, and 3 5 metres, or 11ft. 6in., high, fitted with six charging 
apertures, 

The lifts consist of two cages worked by wire ropes as in mines, 
one ascending and the other descending, an arrangement preferred 
by the designer to the hydraulic lift, which is sometimes rendered 
useless by frost. 

The engraving is so complete that we have little more to add, 
except that the foregoing particulars have been condensed from a 
long payer in our able contemporary, Annales Industrial, to 
which we are also indebted for the sections from which our 
engraving has been prepared. As the dimensions required are in 
French it may be well to remind our readers that a metre is 
3°28ft., a decimetre is 3°937in., and a centimetre is 0°393in. 




















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


NARROW GAUGE RAILWAY. 

Srr,—As my communication of the 12th inst. has elicited a 
leading article in your last number of THE ENGINEER on the com- 
parison between a 5ft. Jin., a 4ft. Shin., and a 3ft. Gin. gauge for 
railways, I feel bound to reply to some of your strictures on my 
observations. . 

You assume that I appear as a sort of champion for all situations 
of the Irish gauge, with which, no doubt, n very intimately 
acquainted, both a constructor and a worker of it for many 
years. The contrary, however, is the case. My experience of the 
Irish gauge of 5ft. 3in. soon led me to the conclusion that I have 
often expressed, that it was a mistake to enlarge the gauge from 
that of England and the Continent. There is no differ ce of 
material consequence in first cost of construction on ac: ount of 
widening the gauge from 4ft. Shin. to 5ft. 3in., but, as you cor- 
rectly point out, there is an increa eof dead weight in rolling stock to 
the proportion of paying load, which it is needless here to describe 
in detail, simply because I azree in condemning the gauze on that 
ground, except where its use is justified by special circumstances. 
I think my first letter, indeed, already expresses that view. 

You may assume from the above that were I in a position to 
commence making, now, the 2000 miles of opened railway which 
exist in Ireland I should choose, of the two gauges, the narrower 
one which exists in England. 

But I could not go so far as, perbaps, you would be ready to do, 
as to say that with Ireland a clear field I should feel justified, with 
our present experience, in recommencing its railway construction 
on a gauge of 3ft. bin. 

I say this notwithstanding that no one is more alive than I am 
to the loss of dividends occa-ioned by dead weight on railways, 
and notwithstanding, moreover, that I do not dispute to a great 
extent your illustration, which I consider very fairly pui, of the 
probable 1eduction of tractive power for a paying load of, say 
200 tons, as an example, by adoption of the narrower gauge fi 

To your renewed assertion that a saving of about £3000 per 
mile by the narrow gauge maybe expected I still demur, notwith- 
standing your explanation. ‘The saving in ordinary ground will, I 
repeat, be on an average under £1000 per mile, and it is only in 
the exceptional and usually short portions of bad country that 
you can take credit for saving by steeper gradients and sharper 
curves. 

I shall be very glad to gain increased experience of the 3ft. Gin. 
gauge, and I think it is a pity it was not tried in the Isle of Wight, 
where there is very steep ground. For the Isle of Man I strongly 
recommend it, and it was only from financial difficulties, owing to 












the late panic, that I failedinearrying it out there, after obtaining 


the parliamentary powers for the line from Douglas to Peel. 

But with regard to Tasmania the case is different, in my opinion, 
and I think you are mistaken in assuming, as you appear to do, 
that an extensive ramification of lines is likely to be carried 
out in that colony on an extravagant gauge. The portion 
of that island accessible to railways, and consisting of fertile lands, 
is not extensive. Its form may be roughly squared with a side of 
about 150 miles, or nearly 23,000 square miles, But an immense 
portion of the country consists of wild and barren snow-capped 
mountain ridges jof primary rocks, where no railway will ever 
penetrate; indeed, about two-fifths of the whole area only are 
estimated to be available for pasture and tillage. From Laun- 
ceston, on the river Tamar, near the north coast, first south, and then 
westward towards Deloraine, the line of the railway about to be 
opened, and from the same ;oint across the i land due south, in a 
tolerably central course, to the port of Hobart Town, are 
probably the only lines of country imperatively demanding rail- 
way construction for along time to come, with the exception, 
perhaps of a further extension westward of the line to Deloraine. 
The summit level between Launceston and Hobart Town is far 
below the mountain ridges, and does not appear to possess 
features showing that great expense would be saved by making a 
railway with very sharp curves. - 

I believe, therefore, with Mr. Doyne, that £100,000 would fully 
cover the difference in first cost between the 3ft. Gin. and 5ft. 3in. 
gauges between Longford and Hobart Town. 

The introduction at this period of a 3ft. Gin. gauge would, 
unless a break of gauge were contemplated, involve at least forty- 
five miles of third rail on the existing line, double points 
rl nen a double platform arrangements for goods, and double 
rolling stock. The outlay for these would run away with a great 
deal of the £100,000 that might be saved by the narrow gauge; 
at the same time the working would be disadvantageously com- 
plicated by having two gauges and two sizes of rolling stock. In 
short, the proposition would, in my opinion, be absolutely un- 
tenable, but for the hope—and on this point I admit there is great 
temptation—that waste of tractive power might be considerably 
reduced by changing the gauge. This, I fully admit, is a very 


great temptation; but, on further consideration, and, as I have 
already said, in the absence of longer experience and full and 
conclusive statistics as to the comparative results of haulage on 
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the 3ft. Gin. gauge, I still think Mr. Doyne was right in now 
adhering in his report to the 5ft. 3in. gauge. 

It must not be lost sight cf that. the reduced gauge, with its 
concomitant advantages claimed of cheapened works, by reason of 
very sharp curves is toa certain extent an inferior tool as com- 
pared with the wider gauge. If an equal rate of speed is obtained 
with equal safety upon it as regards the permanent way, which I 
doubt, I think the sharp curves proposed, if extensively intro- 
duced, must of themselves prevent first-class speed. Low sized 
wheels must have the same effect. The trains on a narrow gauge 
must also be longer with equal loads than on a wider gauge, and 
this is notan advantage either for curves or for shunting. Are we 
quite sure that the locomotive will work as cheaply on the narrow 
gauge as on the widerone? It is true that an inferior tool may be 
quite good enough for a given purpose, and for that reason I think 
thereare many places where this narrow gauge may be advantageously 
employed, or even a 5ft. gauge; but the line from Launceston to 
Hobart Town is the main line across Tasmania, leading to the 
communication with Melbourne. and first-class coaches, carriages, 
and mails have been on it, I believe, for years. It is not easy to 
satisfy a country about to be taxed for a railway, but there is 
evidence enough from Canada of the extreme repugnance felt by 
large numbers to the inauguration of a national system of rail- 
ways which is considered in any respect of an inferior quality. It 
is nota shareholding question in such cases; it is a question of 
what will be in the long run the best for the count 

As to the selection of the 5ft. 3in. gauge in the first instance by 
Mr. Doyne and the local authorities of Tasmania, which occurred 
nearly seven years ago, the reason given was because it was the 
gauge of the Bost gamed of Victoria, as I now find I was right 
in supposing (see my last letter), and it was at that time intended 
to obtain rolling stock from thence on the existing patterns, rather 
than to set up new workshops in Tasmania. 

It is easy to make light of such a purely technical argument, but, 
nevertheless, it has its real weight to those who have to stirta 
railway at such a distance from home, and when freight from 
England is a most serious consideration. 

No doubt this difficulty was ignored, or rather surmounted, in 
Queensland by the bold introduction of the 3ft. Gin. gauge by Mr. 
Fitzgibbon. This was probably justified by the difficult nature of 
the ground admitting of such important savings by the use of 
very sharp curves, as described by Mr. Fox in his paper ‘‘On the 
Queensland Railways.’ 

I have now exhausted all the pros and cons of the 3ft. Gin. gauge, 
as far as I can see, but one, and that is that we need not look 
solely to alteration of gauge for the reduction of dead weight in 
rolling stock. I think the inventions in locomotive engines and 
steam carriages patented by Mr. Fairlie and Mr Samuel present 
very hopeful features-as to the probability, with more careful 
management, of great improvements taking place in this respect. 
Our railway service in England is the most lavish in the world as 
regards space and number of trains. We keep hauling what look 
like moving streets all day long up and down many of our lines, 
apparently regardless whether only population enough appears to 
come to them for one house. Very frequently the population of 
these moving streets consists of about one person to each large 
house on wheels. Unless we can condense our trains in a better 
proportion to what they carry it is idle to look for dividends 















it is sufficient answer to say that the fares are too high 
country, and that the traffic averages in consequence only 
£20 per mile per week, as against the £60 per mile per week 
England. 
1, Westminster-chambers, Victoria-street, 
London, October 25th, 1869. 
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G. W. HEMANs, 


Srr,—In the leading article of last week 
temperate remonstrance from Mr. Heman q 
overbearing style of advocating your pet opinions, you rat 
in adopting a oft. 3in. gauge the inhabitants of Tasmania are in- 
troducing into their railway property one element of fin«ncial 
ruin which has led directly or indirectly to a woeful depreciation 
in the value of British railways as an investment for capital.” 
Would you kindly particularise a few of the lines to which you 
refer? A thorough investigation might possibly show that the 
width of gauge had no more to do with their financial condition 
than Tenterden steeple with the Goodwin Sands. The financial 
condition of the Irish railways is chiefly owing to the slow deve- 
lopment of the resources of the country, and may be much more 
justly attributed to the preponderance of radicals and priests than 
to the 5ft. Sin. gauge. 

By adopting the plan, you recommend, Mr. Doyne might have 
mace the field clear for the introduction of the 3ft. Gin. gauge, if, 
in hi om, that gauge was suitable for main lines in a country 
> requirements are rapidly increasing. The cost of 
ird rail over the existing forty-five miles might so nearly 
2 ng to be effected as to make the adoption of a 3ft. Gin. 
gauge unadvisable even on the narrow grounds of first cost. 

In estimating the first cost of a 3ft. Gin. gauge, compared with 

that of a 5ft. 3in., you take into consideration only one view of 
the question, viz., the cost per mile. Between your estimate of 
the saving to be effected and that of Mr. Hemans there is 
practically no difference so long as the same plan and section are 
adhered to in each case. According to you, twenty miles of an 
ge road 3ft, Gin. gauge would cost £152,000, with a gauge of 
the same road would cost £176,000. Whatis the difference 
st? Not more than the premium a body of sensible directors 
would pay to a contractor of known reputation for sound work 
i sooner than let the contract to an untried man at 
ver amount. 
But, say you, this is not the proper light in which to view the 
question. A 5ft. Gin. gauge admits of sharper curves and steeper 
gradients. Granting both, to what do your arguments and figures 
lead you? Instead of a railway between two given places, with 
good curves and good gradients twenty miles long, costing £176,000, 
we have another up hill and down dale, twisting about in all 
directions, perhaps thirty miles long, and costing £180,000. 

Although your opinion is not very clearly expressed, one would 
imagine from the tone of your leader that not only is the first cost 
of construction less, but that the 3ft. Gin. gauge is absolutely 
better for the conveyance of traffic than the ordinary British 
narrow gauge. In support of this opinion you institute a com- 
parison between the relative weights of loads and wagons on the 
Festiniog Railway with those in ordinary use. Do any data exist 
for comparing the cost of maintenance of the 17 ewt. wagon with 
that of an ordinary three ton wagon per ton per mile of goods 
conveyed ? 

You state that, ceteris paribus, the resistance will vary as the 
yauge, or, in other words, that it will take twice as much force to 
haul a given load over a 7ft. gauge road as it would to haul the 
same overa 3ft. Gin. gauge road. Have you arrived at this conclusion 
from experiment, or (to use your own expression) have you proved 
by rat-tail calculations so clear to the new illuminate. The nearer 
the horse is to the cart the more easily will the load be drawn. 
As everything is to be proportionately reduced, the sectional area 
of a 3ft. Gin. gauge wagon will be to that of a 5ft. Sin. in the 
proportion of 4 to 9 nearly; or « three ton wagon of the 
former class will be louger than a six ton wagon of the latter. 
As the spaces between the wagons will be about the same, a train 
conveying a given weight on a dit. Gin. guage will be 
twice as long as a train conveying the same weight on 
a 5ft. 3in. gauge. Does it not follow that if the same work be 
done, the sidings with a 3ft. Gin. gauge must be twice as long as 
those with a 5ft. 3in., or the cost of making them nearly double, 
and that a wagon must be exposed to double the wear and tear in 
order to do the same amount of work? 

If it be granted that the power of an engine varies as its weight, 
it follows that as much traffic may be carried over one 5ft. din. 
| gauge road as over two 3ft. 6in. roads, when the capacity of each 
' class of road is fully tried. 
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You say you find it difficult to discuss the matter with perfect 
sang froid. The fact that men still breathe who think toy- 
gauge railways adapted only to special cases cannot therefore 
have excited your contempt. That is achilling sentiment. Which 
of the two, then, stirs you—pity or anger? You will not listen to 
Mr. Hemans’ suggestion about suaviter in modo; do reflect on the 
true meaning of fortitcr in re. 

27th Oct., 1869. ConTRractor’s ENGINEER. 

INCRUSTATION NOT PREVENTED BY THE BLOW-OFF COCK. 

Sir,-—A curious case of boilerincrustationand rupture came under 
my notice a few weeks back, showing positively that boilers cannot 
always be kept clean by the blow-cock alone. Certainly the caseI 
allude to was an exceptional one, for the boiler had not been cleaned 
for years. Yet itis very common about this neighbourhood to trust 
entirely to the blow-off to prevent deposit; therefore it may not 
be useless to allude to the occurrence I am about to describe. 

One of my men left me and went to work for a firm in Birming- 
ham, where a small cylindrical egg-ended bviler had been at work 
many years without being cleaned. After he had been there a few 
weeks it was discovered the boiler was in a filthy state, and it was 
decided toempty it. This was done on a Saturday, and on Monday 
the business of cleaning began. When the mud and scale were 
removed from the bottom a large rent was found in one of the 
plates. The fissure was of considerable length, and above an inch 
wide —in fact, it was wide enough to put one’s hand through. The 
scale was so thick that it withstood the pressure of steam; perhaps 
it had done so for many many months. How the rupture was 
caused is of course an open question. I imagine the incrustation 
was so thick that it kept the water so far from the plates that 
they became red-hot, and that ou opening the furnace door the 
rush of cold air caused them to contract, and thus rupture the one 
alluded to. Ido not think the rent would be very wide at first, 
perhaps scarcely perceptible. The constant, or, rather alternate, 
heating and cooling of the plate, would in a short time gradually 
develope the crevice, while the direct action of the fire on the 
edges of the ruptured plate would soon burn away the metal and 
widen the crack. The way in which the stram was sustained by 
the incrustation is very remarkable. It seems very strangevt 
explosion did not take place. 

Cases are frequently coming under my notice showing the 
necessity of compulsory inspection of steam boilers. In small shops 
in towns cylindrical egg-ended boilers are generally used, set m 
cellars. Owing to this class of builer being used, fewer accidents 
occur than might be expected, considering the ignorance, and often 
carelessness, evinced by their small manufacturers. Frequently 
men supply and fix engines and boilers who are quite incompetent 
to do sv. I knewa man who actually put the top of the water gauge 
just level with the upper part of the flue. An egg-ended boiler 
may often get hot frou shortness of water without anything serious 
happening; with a flued boiler the case is very different. 

A few years ago some men were at work over a boiler of the 
they were attracted to it by the smell of 
burning tar. On examination it was found to be nearly empty and 
red hot. Next day the riveting was discovered to be strained and 
the plates loose. This boiler had not any water gauge, but only a 
float. The cellar in which it was set was too dark for one to see 











| the float, so the lad who tended the engine had to feel the float 


You ask me to explain why the Irish lines do not pay. Perhaps | 





lever in order to tell the height of the water, a ta-k requiring too 

constant attention to be likely to be well performed. Surely no 

one will deny that such boilers ought not to be allowed by law. 
Handsworth, 22nd October, 1869. 2 We 


ANENT ANOTHER ANALOGY. 

Sm,—Almost a month has passed since your correspondent 
““G. C,H.” asked a question to which he still waits answer : ‘* Where 
is the difference between a man who spends £600 in time and 
money upon discovering a valuable diamond, and another who 
expends a similar amount upon increasing his knowledge of manu- 
facturing—an inventor in fact ?” 

Having a good front view of this difference, I shall spend an idle 
hour pleasantly in drawing “*G. C. H.” a rough sketch of it. 

In case of robbery, the legal remedy of a diamond owner - short, 
sharp, cheap, and yet decisive—lies at the police-court. That of 
an injured inventor is in Chancery--another way of saying that it 
is tedious, expensive, and shillyshallying. While the diamond 
owner has his enemy sent to prison at the public expense, the 


patentee possesses the privilege of bringing civil actions for 


damages, and winning them if he can. Though more may be 
hoped for and paid for, he has no other right against unauthorised 
infringers. 

Why this should be so, why plagiarism—if it is to be put down 
at all—cannot be suppressed with a strong hand, like poaching, 
garotting, or say wife-beating, I am_not concerned to examine. 
But the fact is as I state it: the legal security of an inventwr’s 
property is strictly proportional to the length of his purse. Having 
paid for protection once, it is his proud privilege to pay for it 
again as often as he may stand in need of it. If he lacks the means 
to do so—point @argent, point de suisse. 

The undeniable fact is, if a patentee does not possess capital or 
credit to engage a troop of lawyers forhis own especial body-guard, 
any wealthy rogue may in the present state of the law rob him 
with practical impunity. And the law will even do this for the 
thief—he need not prowl about the inventor’s premises or bribe 
the inven'or’s servants to get at the coveted property, but he may 
at once set about breaking the la. by copying the inventor's 
method with proper conifort to himself. Drawings, specifications, 
and a museum of models are furnished by the law itself, much as 
if the police provided the fraternity of housebreakers with imple- 
ments, and then referred their victims for redress to the county- 
court, where they might spend from £100 to £10,000 upon recovering 
their lost own. This being so, it will be conceded that inventors 
are not nearly so well protected as other producers, and I may 
proceed to show further that they also are not nearly so free as 
ordinary traders. ; > 

A third contrast, equally striking, might be pointed out in the 
quantity and quality of litigation, of which there is comparatively 
little concerning diamonds, but much, and of a very unsatisfactory 
kind, relating to inventions. But this I pass over, because ‘‘Jarn- 
dyce v. Jarndyce,” and similar Chancery cases too numerous to 
mention, have lost their novelty, and I am not ambitious to weary 
your readers. What little space I have left must be given to the 
fact that inventors are not nearly so free as other producers, and, 
therefore, not so prosperous. . 

Excepting a French prisoner before his juge d’instruction, and 
Artemus Ward telling his life insurence agent ‘‘ whether he 
had the measles, and if so, how many?” I do not think three 
other persons have to answer so many impertinent questions as a 
modern inventor desirous of entering the so-called open market, 
[This invention of yoursis unique ? You are sure there is no other 
like it anywhere? Nor anyoue colourably resembling it? Oh, 
there is one ; how long has it been? Is it new or o.d? You are 
not afraid of getting into trouble ; you have got the needful funds 
to fight it out, have you?] Nor is there present to my memory 
another class of men who have to ask so many questionsas inventors, 
[I tind Mr. So-and-so has a previous patent somewhat resembling 
mine; I really did not know ; I spent a fortnight at the patent 
library before I found it out. Do you think him a likely 
man to oppose me? Do you think my patent would stand good? 
Which side do you think might win? What is your opinion of 
Dodson and Fogg, who took Mrs. Bardell’s case on speculation? 
Or do you know of any other lawyer who might cover my risk in 
this affair for a thousand pounds cash down ?} 

From beginning to end our mutual friend, the inventor, is thus 
legally hampered in his movements. Hundreds of lawyers and 
others are continually engaged in spending their valuable lives and 
his good money in tracing out hidden consanguinity between 
different pateuts. Heraldry has become a perfect science, and at 
the slightest approach to illegal similarity good-bye to theinventor’s 
property if he happens to be poor. 
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By virtue of the legal rule that no two inventions can be allowed 
to resemble each other, the public must not be supplied with 
useful novelties by more than one benefactor at a time; the fruits 
of his labour and outlay are liable to confiscation at any moment. 
The security of his property, as well as the freedom of his move- 
ments, depend upon accident. x1 protection isa great 
sham. 

Simple things being always difficult to expluin—sometimes even 
difficult to see—I write at considerable length. An ad litional reason 
for breadth of treatment rT find in your correspondent’s concluding 
sentence, where “G. C. H.” reveals hi spointof veiw at an altitude not 
favourable to miniature painting, but calling for broad scenic effect. 

My object is to point out that the present system of protecting 
inventors is not so much protective as rather obstructive and 
destructive. Inventors would be fewer and afer if placed upon 
the footing of ordinary traders and property owners. 

A. has some money for which he would tik ke to have 10 per cent. 
interest, but, fearing that. by lending he might lose it, he calls upon 
the law to protect him. The law an: , ‘You must either keep 
your property locked up and have it, or r pi ace it out upon interest 











and risk its total or partial loss; we will guarantee you safe 
possession on condition that you second our endeavours, but we 
cannot lend our aid to procure you good interest or to save you 





from the ordinary risks of trade. Take your choice; you cannat 
have both.” B. owns some houses fetching at presenta very high 
rent, because house accommodation in the neighbourhood is scarce. 
C. offers to build additional houses. Ought B. to have legal power 
to prevent C. depressing his rents thr ough undue competition $ 
D. having enjoyed a university education, for which his father paid 
£2000, enters the cotton trade, where he finds himself opposed by 
E. formerly an errand boy and warehouse porter, whose education, 
obtained at a night-school, never cost him as muchas £50. Both 
buy from the same houses, call upon the same customers, and con- 
duct their business upon ide sntical principles, the educated man 
being at a disadvantage of £1950 as compared with the preliminary 
outlay of his ignorant rival; yet both are legally fre« S cut cash 
other's throat as they please, metaphorically speaking. 
*“*G C. H.” will perceive the wondrous freedom, the downright 
anarchy, and the subsequent prosperity of ordinary traders. No 
stamp duties, no searches, no lawsuits—as in the Code Napoleon, 























la récherche de la paicrnité est interdite. Mere possession entitles 
the holder to take his go ids into the market with as little 
ceremony as showing his passport. Any inquiry into the pedigree 
of his merchandise would be considered absurd, perhaps even 
resented as an insult, 

Does a manufacturer pay workpeople just and proper wages? 





e, he holds their labour in trust 
sell the goods without 
It does not matter. 


It does not matter. Pri 
for all whom it may concern, and he ma 
question. Has he paid for the raw material? 
In an open market he is not bound to answer intrusive questions, 
It is part of his civil liberty to » his stand upon the generous 
assumption that his good: most likely as honest as those of his 
neighbours. One might as s k an inventor where he got his 
knowledge from, and whether | id his teachers, as hinder un 
ordinary trader from competi st all and sundry in any way 

































not involving fraud, \ or breach of private contract. Com- 
merce is free. 

To refer « 1 cut or uncut, new or old, 
similar or diss tralian, Cape, or Golconda—-in 





If too large a supply of these 
market so much the worse for 
o much the better for the buying public 
To attempt protection in these matters 
would require one-half of mankind to |} be turne linto idle policemen, 
and the other half into slav Even though a whole cargo of 
diamonds were suddenly imported, neither our regard for Messrs. 
Streeter and Emanuel, nor our gallant sympathy with her lady- 
ship the Countess of Dudley and other diamond owners, could pre- 
vent its being landed and throwing market values from 1000 to 10. 
centuries », when the old Dutch trading companies 
desired to keep up prices, they coolly burnt every ounce of pepper 
and spice which appearé i to them superfluous. It is suggestive to 





7 are welcome. 
overstock the 


an open market the 
lustrous strangers 
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No law interf< re. 
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compare this with our modern system of annihilating every 
invention but first original ones. The end in view and the 
Vandalism of these transactions appear to me identical; but 





writing against analogies, I cannot very well resort to analogies 





i=] a " 
myself. I had better conclude, thanking you for your valuable 
space. ASBESTOS. 
THE LE CHATE sR APPARATUS. 
Sir,—I beg to inquire if the Le C hi itelier Bs paratus is in use on 
the Metropolitan or any other English On the former 





, unless lam : wabeilly mistaken, .A 
vast amount of power must be lost in bringing up and starting the 
trains, and the greater part of that power could be restored 
M. Le Chatelier’s inventions, if I understand it, in the form of heat. 
London, 25th O i869, Lb. O. W. 
[The apparatus in England so far as we are aware, 





especi lly it would be > very us f 








not in us¢ 








We have already suggested its employment on the Metropolitan 
Railway.—Eb. E.] — 
THE FLOW OF GASES. 
Sir,—In my letters in Tue ENGINEER of October Ist it is 
asserted that all the published formule for the discharge of gases 


through orifices, oe those by myself, are c: alculated on the 
assumption that the sectional area of the stream of gas in its fully 
expanded state never exceeds the area of the orifice through 
which it escapes, that this assumption is very far ‘rom correspond- 
ing with facts, and that it so vitiates the le founded upon 
it as to render them totally useless for the discharg 

when the ratio between the t two to 
Baldwin, 
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one. As these statements were made in ri 
who thought the formule referred to infallible Professor 
Rankine, who considered one of them to be such as very one 








must necessarily be led to who investigates the problem agree ibly 
to the principles of the mechanical action of heat,” which I 
admit are infallible, L think if discussions in a scientific journal 
are intended for the benefi® of all who take an interest in the par- 
ticular question, that these gentlemen should inform your re ade 
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whether they can refer to any formulz on the subject which are 
not calculated on the above assumption, and also whether they 
consider that I have satisfac torily shown that it is false as a uni- 





versal premise, a 1d have indicated the approximate limits within 
which it is true or nearly so. 

At the same time, I tl hink that I have hardly put in a sufficiently 
clear light the bear my experiments on the density of 
effluent steam, as corroborative of those for ascertaining and of 
the formule for calculating the weight discharged under given 
circumstances. These formulz, as has been already stated more 
than once, were purely theoretical deductions ; but on the supposi- 
tion that they represented facts, and that the reasoning by which 
they were obtained was correct, then acertain singular law, which 
had not been anticipated, l be proved to be inevitable, and 
one of the results of that law would be as follows : 

If steam were to flow from a boiler into the atmosphere, through 
an orifice of the best form for discharge, while the pressure in the 
boiler was being gradually got up, then the pressure in the orifice 
would remain equal to that of the atmosphere, til that in the 
boiler exceeded two atmospheres, after which every addition of 
one pound to the pressure in the boiler would add half a pound to 
the Pegeaure in the orifice; so that if the pressure in the boiler 
were 45 lb. above the atmosphere, that in the orifice would be 

45 - 1 

2 
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= 15 Ib. above the atmospheric pressure. 





Seeing considerable difficulty in experimenting on the pressure 
actually i in the orifice, the following was tried to obtain an ap- 
proximate result. A tube ;%in. « iameter, bell-mouthed next the 
boiler, and 4in. long in the parallel part, as shown in the 
accompanying section, had a small tube G screwed into the 








upper side of it for receiving a pressure gauge, and the wi pipe being 
open while the steam was ‘being got up, it was found that when 
the pressure was 12Ib. and 13 1b. above the atmosphere the gauge 
at G stood at zero ; at 14 lb. on the boiler the gauge at G showed 
2 Ib., and then rose 7; lb. for every additional pound on the boil : 

till at 45 lb. on the boiler the ga at G showed 18 Ib., being 3 Ib. 
above what would exactly tally wit! This, as ex- 








with my 
plained, was in the middle of : a short tube, 
led me to the conclusion that the presstire would be rather mor 
there than actually in the orifice if there was no tube etd le it 
and it is quite clear that if. no ¢ xpansion ts kes place outside of an 
orifice a tube less than one diameter long could make no appreci 
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able increase of the pressure in the orific » and much less c uld 
the quarter-inch or half diameter outside of G increase the pres 


there. ut 


is no tube 


sure that would otherwise exist supposing that the 
yressure in the orifice, when there outside of it, would 
not, as I believe, beless than in the middle of the short experimental 
tube, the ext ra 3 Ib. would, according t r the only reduce 
the discharge about one-half per cent.; and Iam c ily not pr 
pared to say that my theory agrees so rigi 
admit of greater discrepancies than this. 
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Ih ive not been dealing 














hitherto with questions of a half or even one per cent., but with 
those ranging between fifty and a thousand per cent, 
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The same tube as that referred to above, with an addition of 2in. 
to the outer end, showed a pressure of 151b, at jin. from the ex- 
treme end when the pre-sure in the boiler was 45 lb. above 
atmosphere, and a tube gin. diameter, and 30in., or 674 diameters, 
showed under similar conditions a pressure of 8 |b. at jin. from 
the opte rend, and about 28 Ib. at lin. from the boiler end. These 
experiments all go to show that the pressurein the orifice is at least 
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as great, and is probably greater, than that on which my theory is 
based ; and if the pressure in the boiler is 45 Ib. above the atmo- 


re, the pressure 


sphere, and the steam is flowing into the atmosph: 
that assumed by 


in the orifice, by my theory, would be 15 Ib. above 
Mr. Baldwin and Professor Rankine. 

On one point i have lately changed my views considerably, 
knowing, as I did, that if a liquid is discharged through a simple 
orifice only alee per cent. of the work of “producing velocity is 
accomplis shed inside the orifice, and no less than seventy per cent. 
outside, and that this has the effect of reducing the dischar 
about thirty-five per cent. from what it would otherwise be. 
was under the impre ssion th: at the longitudinal e xpansion of ¢ 
outside an o » might have a ve ry lai ge effect in decreasin 
discharge ; but looking at the short dis tance in which such expan 



















































sion could affect the discharge, and the immense velocity of the 
escaping gas—which in the case of steam of more than two atmo 
spheres into one is over one-third of a mile per second—I now se 
that the reaction caused by expansion outside the orifice must bi 
very limited ; but this in no way affects my theory or experi 
ments. 
Glasgow, Oct. 16th, 1869. —-- R. D. Nap 
-The velocity of flow of a gas or of steam is obtained from 
data as follows, and may serve to illustrate why the expe nt 
of Mr. Napier are not tv be relied on : 
A Ee 
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To simplify the matter, let us deal with the weight of 1 lb. of 
steam, the absolute pressure of ag is represented by A F 


aid its volume.in cubic fect by F L; and if this steam be allowed 
to expund until its pressure is reduced to CE=p,, its volume 
re be increased to F E: Also let the back pressure, if any, be 
DE 


= ps. 


Let the yolume corresponding to p, be represented by s,, anc 
that of fy be s,, and n be the index of some power of p, then the 
work the steani is capable of performing when expanded to p, 
against the back pressure p,, is represented by the area A BC DG, 


which can be shown to be— 


; 1 
W=144s 3(, 
AG; - 
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and when the steam is saturated, s = 330°36, and n = “941. 

The weight of the steam may be represented by wv, and its velo- 
city by v, the force of gravity by y=32; and it is well known 
that 
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The free flow of steam of pressure p, into steam of pressure 7 
may have its velocity ascertained from the above equations, 
the work performed by this ey flow is represented by the area 
ABC! 4 BCEF-HCEF, which gives the work 


“a 7 i 
W, =1445 vas 
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therefore 
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By substituting this value for W in equation (3), and giving the 
constants their numerical valueg. 48 get the velocity as given by 
me in THE ENGINEER of July soth 


3) v Pi 09 _ pW . s+ » 


Now this velocity is on the supposition that the steam is allowed 
to flow freely and without any obstruction (friction being neglected), 
= cannot be verified by such experiments as those given by Mr. 
Napier, because the steam in his experiments flows into a variable 
and increasing pressure, and is being rapidly condensed by finally 
flowing into water, and the steam; whose pressure is p,, is also in 
rapid motion; wheres as, in my inivestigation, it is supposed in a 
quiescent state, excepting so far as the agitation given by the flow, 
and p, is not variable, 

It is, therefore, clear that Mr. Napier’s experiments cannot be 
considered as a test of the value of v as given by equation (5). 

If, however, during the flow of the steam such obstructions to 
free expansion as the use of a condenser before the steam has 
expanded freely to pressure p,, and the contraction of the passage 
or aperture, with the uncertain effects produced by bends and 
elbows are used, we must have the work done by the steam repre- 
sented by the area ABIKH or ABIK NG, and p, by the ordi- 
nate I P corresponding to the point I, where contrary flexure takes 
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v = 739: 
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| If we then substitute the value of W from (1) ) we shall 
get a val for the velocit 
4 os f l 1- 1 l ( 

v= of/290 {( 1 41)(p, 2 py +2 (m-r)} 
Ps 
| where t ] Pp, and re to be d 1ined | i 
| Napier order to ify t} ilue of v, 

For the expr 1 fo value of r, we must not mak t 
same as p, in equation (5 t may be the p wn i 
Mr. Napier’s condensing tube, but p2 must | rrived at by exp 
! it, when a cl proximation to the velocity of flow will be 
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It x y littl nsid to iv t the « ] n 
tl a greater eight of st wi ) mndense n en 
ti than i nt st W t ensed, 
but simply I es in vol gi in 
Mr. Nar A ‘ ner ‘ ¢ 
lensed i ive ! ul wat by in THE } I 
NEER in rd 1 Ay l 1867 yt 5 the e 
volume 

In answer to the inquiries ° .” in your last number, I 
may state that he is mistaken, or } t my letter of August 
9th, which appeared in THE Enci> f Sey ¢ Mt 

The weight delivered into 4 m by the formula given in 
Rankine’s works, and thro of one square inch, i 

w=0 8360 
' 144 v2 
hy ) 
and 2 depends on the limit of gaseous tension, which “‘ D. 7 
fix Tor i 

The given in Rankine’s ‘‘ Manual of the 
Stear t, where yo 'r correspondent will be 
able to s¢ flowin. i ‘ iving out 
heat, s ] 22, section 253. I have 
now fini r. THOMAS BaLpy 

|} Bury l 
| ENGLISH AND CONTINENTAL INTERCOM 
| MUNK ATIO) 
By Mr. Perry I NUE 
ting of the Society of Eng . ” Monday even- 
ing, the 18th of October, the President ‘Mr F i nt, in the 
chair, the following paper was read 
| One of the most proming nt and in rtant que stions of the 
present day, and or t i 
being given, is th 
intercommunicatior 
present posses 
hicl xicte f 
be 
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to tl t h ] to 
he Cl crossing, r r from 
Phere are now, exclusive of t outes 
310,000 1 sengers per annum iD 
000 travel by (¢ s the 1 1 
tedly capable of great augmei i 
re: comfort being afforded. 1] if 
tri 1 to their demensio1 I it 
modation, are disproporti 
vessel ith 1 I ement ! h 
i} accor lation generally, ld 
ise forts of the i passa i g 
her more extensive and mor I it 
ll if these improvements w ef 1. 
be employed for a fixed i until 
for embarking and disen aa a 
neers, I Y h « past, rl Sock Vv of eT 
on the al ! the social position of mankind, has offered 
its ign for a steamer which shal! afford 
th und accommodation to pass ngers on 
t! g between I und England. The 
atter e case, howev oblige the s ty 
to sp not to exceed in tor lraught 
the 1 I ween Folkestone I 
Th ré h ve Iso bh I 1 oth . che nes pre , ed ty ¢ 
for vessels of special build suit: 1 to the harbour accommo- 
Into the propositions, hows ep, is 1 our present 
| pur toenter. The growing necessity for a radical improve- 
} sauih tonthes us that thay oan only be regarded : temporary exX- 
pedients which must give way in course of time to mors pe nent 
works. We will therefore proceed to th ration of th 
more important and extensive projects wl é —_ laced 
| bef re the public during the last few 3 e cons of 
| tunnels driven beneath the bed of the I lr ways 
and tubes, large ferryboats carrying the trains on board, bridges 
| aero the Chan snd embankments 
If we glance at the history of the quest hall fi to 
extend f her | into the t is ge lly 1 
Nx ¢ ore of pi rj 1¢ ig au col 
tion between the two countries have been proposed from 
last Up tothe close of thx year ict three French } ectors 
| ad pocgened tannelling wntes' the Channel, five English and two 
| French inventors had proposed i l tub one Frenchman 
| proposed an arched rowlway or tunnel, l Englis! v 
| bridge. Since that time there have beer ne seven or eight pro- 
| posals for etfecting that object ; to these attention will pres be 
specially directed. The idea of tunnelling is much the oldest; a 
French engineer, M. Mathieu, nearly seventy years since, con- 
sidered the scheme practicable. He worked out the details of his 
plan and laid them before N poleon, then First Consul. In 1856 
M. Tho Ke 4 Gamond propose la tunnel sche which 1 ed 
more than ordinary notice. The plan was to form in the Channel 
thirteen islands by c: urrying materials out to sea, to sink shafts 
through them into the earth below the bed of the Channel, and 
then tunnel from one to the other. A commission of «¢ rs 
was appointed, and they carefully examined M. i lata 
and conclusions, and particularly his geolo as, 
which were the steps taken to demon the 
nature of the strata beneath the Channel. investigations 
supported the theory that the Straits of Dover were not opened 
by a sudden disruption of the earth at that point, but had been 
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= per chalk ; that the geological f tions beneath the Straits 
remained in the original order of their deposit, and were identical 
with the formations of the two shores, being, in fact, the continua- 
tion of those formations. Acka elaine 2 ‘the scientific accuracy 


the com sion recommended an 
preliminary examinations. 


of M. de Gar 
ap propri: ation of 





101K l’s conclusions, 
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plan, however, was finally rejected on account of its interference 
with the navigation of the Straits. The submerged tube pro- 
jectors of that time, with one or two exceptions, appear to have 
given the subject less study than the advocates of the tunnel. It 


was a work very easily effected: you only have to construct your 
tube in sections, float them over the proposed line of route, sink 
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them and connect their ends, pump the water out, and the thing 
isdone. Hear how one of these facile gentlemen describes his 
project :— 

“My plan is simply to construct wrought iron tunnels in sepa- 
rate divisions, to sink them on the bed of the water, and then to 
connect them. It will be admitted that to construct such a tunnel 
would be an easier matter than to build iron vessels, as it would 
be the same shape the whole length. Then to sink it on the bed 
of the water would be the work of a few hours for each division of 
400ft. in length.” A momentary fit of reflection, however, seizes 
him when he has sunk his length of tube, for he says :—‘‘ Perhaps 
the part of the work which will appear the most complicated will 
be to connect the divisions under water,” But quickly recovering 
himself, he adds :—‘‘The operation will be prow with no extra- 
ordinary difficulty to those who can remain during half an hour 
in deep water.” Turning to the shore ends he observes :—‘“‘ As 
regards that part of the tunnel which would be near the shore, it 
would be sunk under ground, and covered with stones fastened 
together, so as to render them immovable. . . . . Then the 
railway will be formed in forming the tube; there will be no hills 
to cut through, valleys to fill up, nor arches to build; in short, 
the sum total of the work is comprised in the tunnel itself.’ 
Warming with his subject, he grows bolder and says :—‘‘ Supposing 
the divisions to be 1000ft. in length; in that case, only 104 divi- 
sions would be required to join the rails of the South-Eastern 
Railway with those of the Calais and Paris. Now, supposing 
each of these divisions would cost £40,000, the cost of the whole 
would be £4,160,000; and if we allow for the expense of throwing 
them in deep water, of connecting them, of building stations, &c., 
on a magnificent scale, it will, I believe, be found that the sum of 
£8,000,000 sterling would be quite sufficient to complete the sub- 
marine railway.” Really the manner in which this gentleman 
speaks of throwing into deep water iron tubes a thousand feet in 
length, and capable of containing a railway, is most refreshing, 
and must have been very encouraging to the sea-sick continental 
traveller. 

Turning to another project, we find it to consist in crossing the 
English Channel by means of a tube made of strong plate iron or 
cast iron, lined and prepared for that purpose, and which, placed 
at the bottom of the sea, should contain the two lines for the 
trains which would run within it. The slope given to the submarine 
railway would admit of a motion sufficiently powerful to enable the 
carriages to cross the Channel without a steam engine. The 
greatest depth of the sea at the middle of the Channel will admit 
of the construction of inclined planes, by means of which the 
train would be enabled to reach a point where a stationary engine, 
or atmospheric pressure, might be employed in propelling the train 
to the level of the land railways of France and England. 

Another visionary does not place his tube on the bottom, but 
proposes to situate it at a uniform depth from the surface, by 
means of ties below (and buoys above, if necessary), at suitable 
intervals. He says: —‘‘The continuation of the tunnel into the 
shore on either coast I should dispense with; and, in order that it 
should have a partial freedom of motion, it should terminate with 
solid ends before reaching the shores. To these points chain piers 
should extend ; or, if strict economy were aimed at in this item, 
the communication might be by small steamers.” As the tunnel 
or tube in question contains only a single line, the projector pro- 
poses pushing one way and pulling the other ; or, he says, electri- 
city should, if atall practicable, be the motive power. After pro- 
posing, as the principle of construction, something analogous to 
the cooper’s craft, he continues :—‘‘ When the tube was comp'eted 
from end to end favourable weather would be waited for, and the 
work of lowering would then be accomplished, nearly as follows:—The 
air-tight interior of each pontoon would be connected by an ample 
length of flexible pipe to an air pump of adequate power, on board a 
vessel anchored at a distance corresponding to that intended for 
the mooring weights. The two lines of vessels should be u.. nned 
by steady men, each crew under a trustworthy kader. Ati. art 
the vessels would be laid from the shore the wires of an electric 
telegraph, communicating with an apparatus on board of each, 
so that at a preconcerted signal the abstraction of the air from 
the pontoons should be commenced simultaneously at a given time 
and carried on at a given rate. By this means the pontoons, 
gradually deprived of their buoyancy, would yield to the pressure 
of their burden, the buoyancy acquired by whichas it entered its 
future element would be overcome by the weights with which 
throughout its length it was loaded, and which would speedily 
sink it toits prescribed depth. It would be when the tube reached 
the water that the mooring weights, having been preparatorily slung 
under the vessels above mentioned, would, at another signal by 
the electric telegraph, be simultaneously let drop into the sea, and 
drag down their charge along with them.” 

We will only briefly notice two more of these easy-going gentle- 
men whose ideas slip out so glibly that practical men fail to grasp 
them, and these are the proposer of the arched roadway or tunnel 
on the bottom and the proposer of the bridge. The former with 
forty subaqueous boats, of which he was the inventor, 1500 sailors 
and navvies, 4,340,000 cubic yards of material, and £10,000,000, 
undertook to construct a tunnel by means of which the Straits 
could be crossed in thirty-three minutes. The mammoth bridge 
projector would make in the Channel 190 pedestals, 300ft. square 
at the bottom, consisting of rocks bolted and lashed together, 
gradually rising at an angle of 75 deg., till they formed each an 
insular plain, 150ft. square, 40ft. above the level of the sea. On 
these he would build towers 100ft. diameter, 260ft. high; 
gu the whole with a tubular bridge 50ft. deep and 30ft. 
wide. 

CHALMERS. 

We will now turn to the more practical projects which have 
since been advanced, noting them somewhat in the order of their 
appearance before the public. First, then, comes the proposition 
for a Channel railway by the late Mr. James Chalmers, whose 
name is connected with some very valuable improvements in the 
construction of armour-plated ships and forts, but which his pre- 
mature death prevented him perfectly developing. Mr. Chalmers’ 

lan was to have a tube of boiler-plate iron, lined with 
rickwork, laid on the bed of the sea, and having ven- 
tilating towers at intervals. 
(To be continued). 





50-INCH PUMPING ENGINES—HULL WATER- 
WORKS. 


For centuries past the citizens of Hull have been in possession 
of natural springs of heaven’s greatest blessing—pure water. 
These springs are situated at Springhead, near Hull, and in 
olden times were all that the people could desire, not only as 
being pure, but abundant. Trade and commerce, however, wi!l 
increase a population, as we all know, and hence Hull was not 
anexception, On the contrary, we find that city at this moment 
one of the most densely populated in the empire. To meet the 
demand, supply was to be increased, and as far back as 
twenty-five years the corporation of Hull expended a e 
sum in an attempt to supply the city with water from the 
navigable river on which the city stands. This was a failure, 
the water ag found quite impure, even after filtration. 
A short time back another, and, we are happy to add, a 
most successful effort, has been made for supplying good water, 
but this time the old springs at Springhead had to be again 
resorted to, Mr. Thomas Dale, M. Inst. C.E., the engineer to 
the corporation, has at length made glad the hearts of the 
people by giving them a splendid supply of pure water from the 
spring by an artesian well, which will cost a large sum, however; 
which matters little, as the Hull Waterworks are a success. There 
is an adage, ‘‘ Nothing is like 54 

Our double-page cut shows the arrangements of the ma- 
chinery employed so clearly that it seems almost needless to 








26-INCH PUMPS, HULL WATERWORKS. 


DESIGNED BY MR. THOS, DALE, M.I.C.E.; CONSTRUCTED BY THE KIRKSTALL FORGE,COMPANY, LEEDS. 


enter into details, but that the 
subject is worthy of our best cnoin 
attention. The engines, boilers, <3 
pump work, and all the works 
connected therewith, including 
the extra castings for the shaft 
and the girders, were all con- 
structed by the Kirkstall Forge 
Company, and we have Mr. 
Dale’s authority for stating 
that nothing could be more 
satisfactory. The pumping 
shaft, sunk in the centre of the 
engine-house, is 14ft. internal 
diameter, and 71ft. 6in. in 
depth. The shaft is lined with 
cast iron cylinders to a depth of 
38ft. below the working floor of 
the engine house, and the 
remainder with 9in. brickwork 
in t. The bottom of the 
shaft is covered with cast 
metal plates 14in. thick, with 
flanged joints, which are bolted 
together and made water-tight, 
resting on flanged cross girders, 
the plates and girders passing 
underneath the linings of the 
shaft. In the centre of the 
shaft a bore hole, 18in. dia- 
meter, penetrates the chalk toa 
further depth of 210ft. At the 
top of the bore hole a guide “” 
pipe is inserted and bevelled off = 77 
to receive a conical iron plug 7/ 
weighted to five tons, so as to “7% 
“ 

Y 

WY 





shut off the water from the 
shaft when repairs are requi- 
site to the pumps. Outside 
the engine-house are two bore 
holes, one of 400ft. in depth, 
and the second of 250ft., each 
l6in. in diameter. Before the 7 
construction of the pumping 
shaft these two bores uttered 
spontaneously about twenty 
million gallons of water daily. 
These bores are connected with 
the pumping shaft by a 12in. 
ae. The water is pumped 
t 


rough a main 25in, diameter 7 
for a length of 4} miles, and is 4 
then discharged into reservoirs “7 
at Stone Ferry, from whence Z 
it is again pumped into the 77 
town mains. The yield of water Y) 
ranges from four million gallons UY) 
in the winter season to five and Yi; 
a-half million gallons in the 77% 
summer. Mr. Dale proposesto 77 


pump into the town mains from 


Springhead, and by so doing Y 
effect a saving of £2000 per 7 Y 
aunum, besides the great advan- “7 
tage of supplying the water %7 
fresh from thesprings. Another, WY 
and no doubt adecided improve- Uy, 


NS 


ment, proposed by Mr. Dale, 
is to make a direct communi- 
cation from the bottom of 
the pumping shaft to the 
two bore holes instead of the 
syphon, as at present used, 
and, by reducing the head of 
water in the two break holes, 
obtain an additional million and 
a-half gallons of water daily, 
which yield will be, he hopes, ; 
sufficient to meet even the in- Vy 
creasing demands of the popula- (7 " | 


IN 


tion for at least ten or twelve A | 
years to come. If, however, ‘7; iil | 

the trade of England increases y re — 
—as we feel assured it must 
before half the time named by 


| 
| 


calculates that by sinking a 
shaft 150ft. in depth on the site 

of the old springs, and a bore 
hole of 3ft. diameter, com- - 
mencing at that level, and / 
being driven 350ft. lower, no / 
less than from fifteen to twenty 
million gallons can be readily 
obtained. 

The engines, which are con- 
densing, single-acting beam, y | Ml | 
together are capable of lifting 1 MM | 
six million aime of water ! 
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work under a pressure of lt 


30 lb. to the square inch, the 





cc ead it 


the Hull engineer—then he Yi = 
4 1) 






















soul ome __ 


i 


Sy 


ly 


WW Aaes 
\ WS WY WS 


\ WOoey 


SS 
Z 
y 
Y, 


IW 


SS 


N 


AC@DWSK 


SY 
NS 


_ 


\ 


GQ QA 
WW Fe 





SSG 


SN 








SS 


WM 


X 
SS 


ch’ 
i Ng 


HAAN HM | 4 


J 
Z 
Uj, 





-* 


To 


A\ 
Et 


1 
———{ 


| 








il 


steam being cut off at half-stroke. Each engine when work- | length”of!the {stroke is 10ft. The plungers are 26in. diameter, 


ing alone is capable of performing one-half the work of both, 
while the arrangement of valves and connections between the 
pumps and stand-pipes, enables the engines to pump separately or 





together into the stand pipes. The steam cylinders are each 
50in. in diameter, jacketed. The pistons, which are metallic 
packed, are made with unusual accuracy and finish, The 





and the gearing is manceuvred by cataract. The beams are 
each 30ft. in length, and are provided with proper — 
pins, blocks, and pins. The air pumps have a stroke of 5ft., o! 
suitable capacity, with cast iron condensing cisterns to each. 
The main pumps are 26in. diameter, and the valves, which 
are double headed, work metal on metal. The stand 
pipes are composed of an ascending and descending main, 
30ft. above the floor of the engine-house to the bend, with 
an air vessel at the top 9ft. higher. The water used for condensin, 

purposes does not run to waste, but passes into the old springs an 

percolates through the chalk to the underground fissures from 
whence the water is obtained, thereby preventing a great loss of 
water. 

There are five tubular boilers, each 30ft. in length by 7ft. 
diameter, with two internal flues, each flue being 2ft. in 
diameter, parallel throughout. The boilers are fitted with safety 
valves, dampers, feed a) ae, blow-off, &. Two —s 
cranes, each capable of lifting twelve tons, are rovid 
traverse on rails which are fixed on wrought iron ers, and run 
the whole length of.the engine-house, above the main beams of 
the engines, so that any part of the machinery or pump-work can 
be fitted with ease. 

The entire of these extensive works, designed and carried out 
by Mr. Dale, at a cost of a little over £50,000, including £8432 
paid to the Kirkstall Forge Company for machinery, have given 
such satisfaction to the corporation of Hull, that they unani- 
mously agreed to present their engineer with a vote of thanks 
and 300 sovereigns. We have much pleasure in recording the 
fact. 
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REVERSING ROLLING MILL ENGINES—LANDORE STEEL WORKS.—MESSRS. THWAITES AND CARBUTT, ENGINEERS. 
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RAILWAY MATTERS. 


Art the Lancaster county police-court, on Saturday, Richard 
Hargreaves, a commercial traveller, of Liverpool, was charged with 
travelling on the Lancaster and Carlisle Railway without paying 
his fare. He showed a ticket to the guard, which was found to 
be dated ‘* 28th March, 1868.” He was fined 40s, and 20s. costs. 

A “ RatLway RerorMER” states in the Times of Tuesday that 
along experience has taught him railway officials will not intro- 
duce improvements unless they have an interest in them, and that 
the only remedy is for shareholders to appoint an engineer of their 
own, whose special business it shall be to find and introduce im- 
provements. 





Tue Pacific railroads are now carrying emigrants to California 
for 70 dois. from Philadelphia, or 42 dols. from Omaha, The number 
of emigrants since the Ist of September has averaged 100 per day. 
They are carried on the express freight train, and make the trip 
in less than ten days. A large increase of business is expected on 
this train next year. 

Tue famous Biesegal suit against the New York Central Rail- 
road was concluded in Rochester, N.Y., on the 8th iast., the jury 
bringing in a verdict of 12,000 dols, for the plaintiff, who was run 



























over by an engine en years ago while crossing a street in 
tochester. The ea been in the courts since that time, and 
the costs amount to over 3000 dols. 
Tuk Times states that the Tram-Railway Company (Limited) 
re completed thei ition, and are now taking into con- 


t parts of the country where 
» the best local support seems 
» most promising will, it is said, 
h at once. 
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the from Mohileff to Neschin, 
as 5 wy, 340 versts; (4) from 
Mohileff to Bre ki, by Minsk and Sinavka, 530 versts; (5) 
Borissoglebsk 0 versts; (6) Voronesh-Gruscheffkaya, 
503 versts; (7) n Busuluk, 150 versts; (8) from Brest 





1 ; 
Litevski to a point on the line, 500 versts; total 


versts, 3236. 





TuE island of Jersey is in a fair way of shortly possessing its 
first railway—a means of locomotion never yet witnessed by a 
large portion of the inhabitants. The States on Friday met 
specially for the consideration of the bill, and unanimously agreed 





to it. The line is to run between St. Helier and St. Aubin 
(formerly the chief and port of the island, but now com- 
pletely shorn of glory). The line is to run round St. 
Aubin s Bay, near d (a distance of four miles), with 






intermediate line is to be formed by a limited 
liability company, composed, it is understood, of a small number 
of English tlemen, who have in view the contemplated 













harbo Noirmont, near to St. Aubin, where it has been for 
past proposed to establish a harbour which will be 
to the mail packets at all states of the tide. An appli- 


he 
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ion was made to 
close to whose hous 





tes by Mr. Jewell, an hotel proprietor, 
the line is to pass, for permission to be heard 
by counsel in opposition to the bill. The application, however, 
was sent in only a few minutes before the sitting of the States, and 
Mr. Jewell had not then engaged anyone to represent him. The 
States consequently refused to entertain his request. The com- 
pany is bound to commence the undertaking within three months 
after the bill has received the sanction of the home Government, 
and to complete it within twelve months. The line will be a 
single an admirable opportunity fot using the 3ft. 
or dit. Gin. gauge. 
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THe following details relative to the 
settled in the final protocol of the International Conference, are 
taken from a Swiss paper, the Tagespost :— ‘*The St. Gothard 
lines will start, one from Lucerne, the other from Zoug, for 
Goldau, where there will be a junction. The first passes through 
Kussnacht and Immensée, the second through St. Adrian. From 
Goldau the line is conti 1 through Fluellen and Biasca to 
Bellinzona, Fro e there are two branches, one 


St. Gothard Railway, as 


ne ¢ 

















to Chiasso, passing rano, the other to Magadino, 
and thence to fronticr near Luino, with a 
further extension The total length of these 
lines is 3 kilometres. The greatest elevation of the line is 


in the tunnel of Gischemen at Airola, where it attains a height of 
1162 metres and 50 centimetres (3875it.); the gradients are not to 
exceed one in four, While the adjoining states will facilitate the 
junctions on their respective territories, the Confederation will 
exert itself to unite station of Central Switzerland at Bale by 
a bridge across the Rhine to the Baden system of railways. The 
cing of vonsequently the construction of the 
With the view of 
s, it has been con- 
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sidered necessary d he granted by 
the States interested 1e iount of 85,000.000'. Italy 
undertakes 45,000,000f,; Switzerland, 20,000,008; the Ger- 
man States, the remainder —the Grand Duchy of Baden 


will have to furnish at leas 


not give 7 per cent. to 
granted the subvention 







5,000,000f. So long as the line does 
» shareholders thé states who have 
I have no right to any share of the 
profits, but if the un ives more than 7 per ecent., half 
the profit realised et rate will be divided among the 
states according to the proportions of their subventions. The 
chief superintendence, both for the construction and the work- 
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ing of the lin confided to the I’ 11 Council. The com- 
pany which under 5 tl l to deposit the neces- 
sary canti n i ti ernment. The latter has 
reserve: ’ th 3 for sec 1g the neutrality 
and the safety he count The states which have granted 
the subs t to satisfy themselves by local 
inspection as to tl 1e works, naming delegates for the 
purp Moreov sspection will annually take place to 
veri y the state of orks inthe St. Gothard and Monte 





Cenere tunnels. Should a canton situated on the line oppose the 
construction or working thereof, the Confederation will undertake 





its rights and duties. If any question should arise between the 
Confederation or the cantons and the company, it will be settled 


by the Federal courts. Provisions are also made for the scale of 
charges to be established by the St. Gothard company. It is 
needless to say that all these arrangements are subject to ratifica- 
tion by the several Governments interested, 





| heat. 





NOTES AND MEMORANDA. 


PEOPLE prefer to make black smoke when they want a violent 
and sudden heat. The amount of carbonic acid inthe black smoke 
is greater thanincommon smoke, and somore coalisactually burned 
in a given time, and therefore more heat is given. At the same 
time the amount of waste is greater, and the gases are more 
hurtful. 

ABUNDANT seams of coal of good quality have been discovered 
on the eastern shores of the Caspian Sea. Humboldt was of 
opinion that coal would be found there at no great depth, since 
the entire district abounds in naphtha, The steamships of that sea 
have hitherto employed wood as fuel, which had to be conveyed, 
at great cost, from the Ural mountains, 

M. ReGNAULT thinks it is impossible to lay down rules for the 
registration of mercurial thermometers ; the only exact instru- 
ment suited for experiments requiring precision is the air thermo- 
meter. This is, however, an inconvenient instrument, and there- 
fore M. Regnault recommends that it be used only as a standard 
with which to compare the mercurial instruments. 

A paTEnT has recently been granted in America for a method of 
refreshing horses while in harness, which consists in making the 
bit hollow, and having perforations in it. A rubber tube extends 
from one side of the bit to the carriage, and by pressing a rubber 
bag which contains water, the driver is enabled to refresh his 
horse whenever he chooses without stopping. For saddle horses 
the water bag is suspended from the horse’s neck, or upon the 
pommel of the saddle. 

Ir appears from this year’s consular reports from China that the 

consumption of opium in that empire is increasing, and that there 
is an increased growth of opium in China itself. In quality some 
of the Chinese opium is not much below Malwa; but it is inferior 
in strength and flavour, and smokers prefer the Indian drug, 
although its price may be double that of the native ; and, in fact, 
the latter is chiefly used for mixing with the former—seven- 
tenths foreign to three-tenths native. 
AN oilcloth should never be scrubbed with a brush, but, after 
being first swept, should be cleaned by washing with a soft flannel 
and lukewarm ‘or cold water. On no account use soap or water 
that is hot, as either would have a bad effect on the paint. When 
the oilcloth is dry, rub it well with a small portion of a mixture 
of beeswax softened with a minute quantity of turpentine, using 
for this purpose a soft furniture polishing brush. Oilcloth cared 
for in this way will last twice the time than with ordinary treat- 
ment, 

THE depth of the November meteor bed has been calculated 
to be but a hundred thousand miles or so. The earth takes 
nearly three days in passing through the August meteor system, 
although the passage is much more direct. The August 
meteors come pouring down upon our earth almost from above, 
insomuch that the radiant point on the heavens whence the 
shower seems to proceed is not very far from the North Pole ; 
whereas the November meteors meet the earth almost full front, 
as arain storm blown by a head wind drifts in the face of the 
traveller. Thus the depth of the August system has been esti- 
mated at three millions of miles; and this depth seems tolerably 
uniform, so that along the whole of that enormous range (to be 
counted, as we have said, by ,hundreds of millions of miles), 
through which the August ringfextends, the system has a depth 
exceeding some four hundred times the diameter of the earth 
on which we live. 

Tue conclusions suggested as to the density of hydrogenium, by 
the compound with palladium alone and by the compounds with 
palladium alloys, are as follows:— 











Density of 
Hydrogenium observed. 
e+. 0854 to 0°S72 







When united with palladium .....esece.s+e- 
When united with palladium and platinum.... 0°7401 to 07545 
When united with palladium and gold........ 0711 to0715 
When united with palladium and silver....+- 0°727 to 0742 
The results, it will be observed, are most uniform with the com- 
ound alloys, in which retraction is avoided, and they lie between 
at and 0°7545. It may be argued that hydrogenium is likely 
to be condensed somewhat in combination, and that consequently 
the smallest number (0°711) is likely to be the nearest to the truth. 
But the mean of the two extreme numbers will probably be ad- 
mitted as a more legitimate deduction from the experiments on 
the compound alloys, and 0°733 be accepted provisionally as the 
approximate density of hydrogenium. 
A LETTER from Calabria to the ‘“‘ Ravennate” contains the 
following curious statement of an industry unknown to us :—‘“‘I read 
in a Florence paper an account of the manufacture of linen from 














the broom plant, as if it were a Tuscan invention, or rather came ; 


from the Tuscan marshes (Maremme). In Calabria, in some 
districts, especially in the Albanian ones, no linen is made except 
from the broom plant. Hemp we hardly cultivate, and flax is only 
used by people in easy circumstances. The poor, therefore, are 
glad to make use of the broom, which abounds on our mountains. 
The following process is employed to render the broom ft for 
spinning. In the month of August, when the young plant has 
attained its full consistency, it is gathered point by point, and 
bound in bundles of a diameter of about five centimetres each ; 
then boiled for several hours in a large caldron. When the fibrous 
part only remains the bundles are removed from the caldron, and 
carried to some stream or torrent, where they are allowed to 
macerate sufficiently, after which they are withdrawn from the 
water, and undergo the necessary preparations. The linen which 
is made from the broom is white, strong, and lasting.” 

THE spectroscope has taught us something of the constitution 
of the August meteors, though they never reach the earth’s sur- 
face. Professor Herschel, third in that line of astronomers 
which has done so much for science, has employed an August 
night or two in trying to find out what the August meteors 
are made of. With a spectroscope of ingenious device, con- 
structed by Mr. Browning, F.R.A.S., for the special purpose 
of seizing the light of these swiftly moving bodies, Professor 
Herschel was successful in analysing seventeen meteors. The 
most interesting of his results is his discovery that the 
yellow light of the August meteors is due to the presence of metal 
sodium in combustion. This metal has a very striking and 
characteristic spectrum, consisting of two bright orange yellow lines 
very close together ; and this double line was unmistake ably recog- 
nised in the spectrum of the August meteors. To use the words of 
the observer, ‘‘ their condition (when rendered visible to us by their 
combustion) is exactly that of a flame of gas in a Bunsen’s burner, 
freely charged with the vapour of burning sodium; or of the 
flame of a spirit lamp newly trimmed, and largely dosed with a 
supply of moistened salt. 

WHENEVER there is black smoke there is water in the smoke, 
because the black carbon is deposited from hydrogen compounds, 
which burn readily. Pure hydrogen uncombined was not found. 
Sulphuretted hydrogen also seems to be always absent. Sulphur 
does certainly come from coals in combination with hydrogen, but 
it is so easily separated that it never reaches the flues. There are 
several attacks on the hydrogen and sulphur compound, fortunately 
for us, as otherwise our towns would really be uninhabitable when 
fires were smoking. Sulphuretted hydrogen is decomposed by 
When this occurs in the absence of oxygen the solid sulphur 
is deposited; but, as we see, there is always air enough in the 
smoke for this event, and so the sulphur burns; this is the chief 
source, if not the only source, of the sulphurous gases arising from 
smoke. If any of the sulphuretted hydrogen remained unburnt 
the sulphurous acid would itself decompose it, forming a deposit 
of readily combustible sulphur, and increasing the amount of the 
sulphurous acid. Then the gas itself is readily combustible, and 
forms sulphurous acid and water by burning. For these reasons 
that dangerous gas, sul: em is not allowed to pass 
up qur chimneys when burning 3 








MISCELLANEA. 

AFTER endless delays and mistakes, the final preparations have 
at length been made for providing the whole of the Russian army 
with breech-loaders. 

THE state of the Belgian coal trade is favourable, especially in 
the Liege district, in which producers are scarcely able to keep 
pace with the orders received by them. 

On Thursday, last week, considerable damage was done to the 
rail mill connected with the Parkgate Ironworks, in consequence 
of a fire that occurred. The roof was almost completely destroyed. 

THE progress of Prussian coal-mining industry is forcibly reflected 
in the fact that, while the previous production of the Ruhr basin 
gunounted to only 8,124,882 tons, it has increased to 21,032,025 

ons. 

Tr is announced that the manufacture of the cable for the West 
India and Panama Telegraph Company is making rapid progress, a 
sufficient quantity having been already made to connect Jamaica 
with Cuba, 

THE Great Eastern steamship left Sheerness for Bombay on the 
23rd inst. with upwards of 2200 miles of cable on board, and the 
remainder will follow very shortly in two other steamships. The 
laying is expected to be finished in March next. 

THE report of the Falmouth, Gibraltar, and Malta Telegraph 
Company, to be presented on the 2nd of November, states that the 
manufacture of their cable has commenced, and also that the 
cable for the British Indian Company is rapidly approaching 
completion. 

Mr. ButrerFIELD’s design for the cathedral at Adelaide, South 
Australia, the erection of which will cost about £25,000, has been 
put in hand, with certain modifications, which, as it is reported, a 
colonial architectural firm has introduced. No doubt there is a 
mistake in the statement which describes these modifications as 
considerable. 

THREE iron steam vessels have just been commenced at the 
works of Messrs. Maudslay, East Greenwich. A co-operative 
company at Millwall have received orders to build a wooden and a 
composite vessel. A vessel has just been commenced at Messrs. 
Rennie’s yard. Itis stated that Messrs. Dudgeon, at Millwall, 
has several orders in hand, and there are other indications that an 
improvement is about to take place with regard to shipbuilding on 
the Thames. 

TuHE Duke of Argyll received at the India Office on Wednesday last, 
the 27th of October, a deputation of the council of the Institution 
of Civil Engineers on the subject of a notification lately issued by 
the Public Works Department of the Government of India. The 
deputation consisted of Mr. Charles Hutton Gregory, president; 
Mr. Bidder and Mr. Fowler, past presidents; Mr. Cubitt and Mr. 
Hawksley, vice-presidents; Mr. Abernethy, Mr. Bramwell, Mr. 
Hemans, Mr. Murray, and Mr. Stephenson, members of council; 
Mr. Manley, honorary secretary; and Mr. Forrest, the secretary. 








ANOTHER cathedral has passed through the ‘hands of Mr. G. G. 
Scott in the process of restoration. This is the little cathedral of 
St. Asaph. The chancel of this work has received the benefit of 
Mr. Scott’s care and unparalleled experience; also the crossing, 
which has been groined with oak, which contains the stalls, throne, 
and choir seats. The original style, decorated, has been kept in 
view in the restorations, which comprised, in detail, six chancel 
windows, one of which is appropriated to a memorial in stained 
glass of Mrs. Hemans. The stalls have been cleaned and replaced, 
as of old, and a new pavement of Minton’s tiles laid down. 

FirMness still characterises prices in the Haute-Marne (France), 
considerable orders being on hand for merchants’ and machine iron, 
The rolling mills of the department of the Nord are working with 

reat activity, and two-thirds of their production is engaged before- 
hand up to |February, 1870. The metallurgical interest of the 
centre and south of France is still well employed, and the same 
may be said of the Loire group. The Moselle district, which has 
German and Swiss orders on hand, is making efforts to increase its 
production. The forges, foundries, &c., of the Ardennes are, 
actively employedat remunerative rates. There are still complaints 
of depression, however, from the Franche-Comté district. 

THE men about Wolverhampton are taking the steps necessary 
to the starting of an ironworks upon the co-operative principle. 
It is announced that the erection of works is now being proceeded 
with, and that one of the mills will be got ready as early as possi- 
ble. The capital of the company is set down at £5000, and the 
shares have been made £1 each, ‘* thus giving every workman the 
opportunity of getting the full protit of his own labour.” What 
ironworks costing but £5,000 will be like we are unable to say. 
The sum will suffice for putting down a single bar train, boilers, 
engine, two heating and a couple of puddling furnaces, a Helve 
hammer, and a shed to cover the whole; but it will not leave 
anything for working capital, the purchase of land, &c. 

Tne Americans say that they had Lieutenant Saxby’s storm. 
The night of the 4th of October will not soon be forgotten. Two 
residents of Newcastle, New Hampshire, report that they were on 
the beach at 10 p.m., when the tidal wave, 18ft. high, rolled in. 
As they saw it coming they fled, but one fell among the rocks, 
and clung to them, the wave going over him. It ran 125ft. above 
high-water mark. In three minutes afterwards there was no trace 
of it. The tide in the Bay of Fundy, and at and near St. John, 
New Brunswick, rose toa height never before known. Thousands 
of cattle and sheep were drowned, bridges were swept away, and 
miles of railway track destroyed. United States’ papers have given 
lamentable accounts of the disastrous effects of the floods. 

By the statement of the Central Jury of the Netherland Exhi- 
bition, just published, we find that there are 1317 awards. The 
diplomes @honneur have been distributed somewhat proportion- 
ately to the number of exhibitors from each country, France 
receiving 19, Great Britain 14, Belgium 13, North Germany 6, and 
Austria 4, out of a total of 68. This is not the case with regard 
to the gold medals, of which there are altogether 142, for France 
takes 49, Belgium receives 32, Austria 19, North Germany 15, 
whilst the United Kingdom has but 9, and of these only 5 are 
awarded in respect of actual manufactures exhibited, the remain- 
ing 4 being of a public character. Our manufacturers cannot be 
congratulated upon this result, and some explanation is due, for 
the articles shown from this country came more strictly within the 
programme of the exhibition than did those in most of the other 
foreign departments. 

Every effort is being made at Chatham to have the new powers 
ful ironclad ship Sultan, the last of the broadside vessels designed 
by Mr. Reed, completed in readiness for launching by as early a 
period as possible in the ensuing year. In designing the Sultan 
the Constructor of the Navy has effected an important improvement 
over the ordinary type of broadside ironclads, as represented by 
the Hercules, and has decided on rendering her a far more power- 
ful vessel for offensive purposes than either of her predecessors, 
This Mr. Reed effects by giving the Sultan, in addition to the 
powerful main-deck shot-proof central battery, which is the 
distinguishing principle of all the broadside iron ships designed by 
him, a formidable armour-plated battery high up on the 
upper deck. The advantage of the battery in this position will 
be that it will prove a powerful auxiliary to the main-deck battery, 
while it will possess the further advantage of enabling the guns it 
will mount to command a nearly all-round fire. The position of 
the upper deck battery will be as nearly as possible amidships. 
While the broadside guns of the Sultan will be protected in a 
battery coated with armour plates of nine inches and eight inches 
in thickness, the upper deck battery twelve and a-half ton guns 
will be placed behind armour plating of five inches in thickness in 
the most exposed parts, laid on the usual thickness of teak and 
inner iron backing. In length, breadth of beam, engine power, 
and offensive and defensive power, the Sultan will be in all haiieg 
features similar to the Hercules, 





























f 
| 
fi 


_ 


ae 


et 


= 


Mp OSS 











50-INCH PUMPING ENGINES—E 


DESIGNED BY MR. THOMAS DALE, M.LC.E., ENGINEER TO THE HULL CORPORATION; ‘ 
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PORATION ; CONSTRUCTED BY THE KIRKSTALL FORGE COMPANY, LEEDS, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. XAvrER and Boyveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co,, 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPuHONS Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Woxrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 





; PUBLISHER’S NOTICE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

a’ All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

S. M.—We regret that we are unable to settle the question fi 


M. R. T. (Paris.}—Mr. W. . 


Lyall’s address ig 16, St: Mary’s 
Manchester. 


‘ 
y's Parsonage, 








O. K.—There are al such works, among others, “ Villa Architecture.” 
If you will s. Spon, of Charing Cross, they will supply you 
with what you 

B. P.--Clark’ e on Railway Machinery” still remains without a 
rival, but it wouli improved by revisions and additions, bringing it 
down to the present day. Our own illustrations of locomotives published 
in our portfolio of working drawings are, so far us we know, unique, and 





represent the best modern practice 


G. J. B. (Rotterdam).— We have much plee 
We shall publish in a fi ks work 
engines of the very b id ~most 
We have in handas 


a ace ding to your reque st 
ngs of @ pair of oscillating 
Will this suit you? 
ing drawings, which will show 

















you that we have antic you in at least o 
ANXIOUS. You) piston because they ex a the eyli er. 
Make both pist der of t not do ground 





in, they are r Pp tpi be Sound too 
troublesome and expe ve for wo "ou ought, how- 
ever, to be able to get them up stea alone, but in 
order to do 80 you must tui ves round the 
pei e, and half as 
dee} he the pistons 


tight enough for all practical purposes. 





BREAD-MAKING MACHINERY. 
(To the or of The Engineer.) 
Sm,—Will any correspondent favour me with the address of the 
manufacturer of Stephens’ (or Stevens’) patent bread-making apparatus ? 
W.N. J. 





SHAW’S AIR ENGINES 
(To 7 Editor of the En eer.) 

Sir,—Can any of your readers favour me with the address of the 
London agent for Shaw’s atmospheric engine? I have looked through 
several numbers of Tue ENGINEER and can find no advertisement. 

October 27th, 1869. P. O. W. 








WHITWORTH’S ROAD-CLEANING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your renders inf 
cleaning machines (described in 
Inst. C.E.,” vol. vi., p. 451) : 
for what reason they wer 
October 25th, 1869. 


vm me whether Whitworth’s road 
“Minutes of Proceedings of the 
se in any large towns, and, if not, 
i A STUDENT 











CENTRIFUGAL PUMPS AT SEA. 





(70 the Editor of The Engineer.) 

Srr,—Will any correspondent kindly say where I can obtain sound 
information as to the best means of fitting centrifugal safety pumps to 
steamers, and also to sailing vessels, in such a way that they can be used 
for propulsion in a calm ? J. D. 

London, October 28th, 1869. 





Tur ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the opice on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and si rpence per annum 

THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 

to be addressed to the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of THE ENGINEER, 163, Strand. 
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TASMANIAN RAILWAYS. 


THE moment we read Mr. Hemans’ first letter on Tas- 
manian railways, we arrived at the conclusion that our 
correspondent did not believe that the 5ft. 3in. gauge is 
especially suitable for railways in Tasmania or anywhere 
else. The letter which we publish this week in another 
place, strengthens our faith on this point. Mr. Hemans, 
indeed, speaks so strongly against the gauge in question, 
that there is really hardly anything of importance left 
between us to discuss. Our correspondent expressly states 
that so far from advocating the extended adoption of the 
5ft. 3in. gauge, his experience has led him to conclude that 
it was a mistake to enlarge upon the normal gauge of 
Great Britain; and he freely admits the general accuracy 
of our conclusions regarding the amount of dead weight 
to be hauled in the conveyance of a given weight of goods 
respectively on broad and narrow gauge lines. So far Mr. 
Hemans’ letter is perfectly satisfactory. He goes on to 
state that were he called upon to construct ab ovo the 2000 
miles of railway which now exist in Ireland, he would 
hesitate before he adopted the 3ft. Gin. gauge for that coun- 
try. Mr. Hemans would perhaps be justified in hesitating; 
and we willingly admit that were we placed in the sup- 
posed position, we also should hesitate about adopting any 
other gauge but that normal to England. Not because 
we doubt the power of the 3ft. 6in. gauge to supply all 
that Ireland can want, but because a good deal of English 
high speed traffic is thrown upon Irish lines as a conse- 
quence of the calling in of American liners at Cork and 
Londonderry. Nevertheless, if the reconstruction of the 





Irish railways devolved upon ourselves, we should intro- 
duce very considerable modifications in route, of course 
as a result of the experience gained through not a few 
years’ acquaintance with the working of the existing 
system, which modifications would provide for what we 
may term a first-class American and inter-Irish traffic 
where required, while rendering the extended use of the 
3f‘. 6in. gauge quite admissible. From Dublin to Cork, 
Belfast, and, perhaps to Galway—though the grass grows 
at the terminus door in the latter town—it was indispen- 
sable that first-class lines adapted to high velocities, and 
the conduct of a large traffic, should be constructed. Eng- 
land’s commercial relations with America, the position of 
Ireland in the Atlantic, and the importance of Belfast 
as a really great manufacturing city, rendered these 
necessary; but with the construction of these three 
great trunk lines all necessity for wide gauge rail- 
ways in the sister isle ceased; and we hold that more 
advantage would have been gained by shareholders, and 
greater enefits conferred on Ireland asa whole, by putting 
down a skilfully arranged network of feeders laid to a 
gauge of 3ft. Gin., or possibly 3ft., than have been derived 
from the universal adoption throughout the country of the 
5ft. Bin. gauge. Of course Mr. Hemans, and with him 
many other engineers, will argue that, by adopting such a 
system, we should introduce all the evils of a break of gauge. 
To this we reply by asking, firstly, what are the evils of break 
of gauge in a pastoral country like Lreland ? and, secondly, 
would not the condition of railway property in Ireland, and 
the facility for transit, be on the whole increased by adopting 
the system we have sketched, instead of that magnificent 
—and no one has done more to render Irish railway engineer- 
ing magnificent than Mr. Hemans—system actually in use. 
Besides the three routes we have named as being suitable for 
the 4ft. 84in. gauge, there are other routes of secondary im- 
portance which the 3ft. 6in. gauge could have suited ad- 
mirably. Take, for example, the lines from Waterford to 
Limerick; from Mallow to Dungarvin; from Cork to 
Skibbereen; from Limerick to Athenry; from Oldcastle to 
Drogheda, and Dublin, and many other lines which might 
be made with advantage to the country, if only they could 
be made cheaply. Looking, indeed, at the question from 
one point of view, we see lreland intersected by a network 
of small and cheaply constructed railways, all converging 
to the metropolis, while three laid to the broad—that is to 
say, to the 4ft. 84in. gauge—carry a third rail as well. The 
wide gauge would provide for fast mail traffic, very heavy 
goods, and express trains at high fares; while the smaller 
lines would do the work which is really not done now in 
Treland at all, much as it is wanted. We have, we trust, 
now made it clear to Mr. Hemans that we are by no 
means rabid advocates of the narrow gauge under all 
circumstances and conditions. There is no special advan- 
tage in any gauge except in so far as a given dimension 
best suits an intended purpose. For first-class traflic we 
should be slow to advise any departure from the English 
gauge. But we should be still more slow to adopt it for 
any but first-class traffic. 

Our readers must not think that all this while we 
have forgotten Tasmania and its railway system. There isa 
sufficient amount of analogy between Tasmania and Ireland 
to render something of what we have said of the first appli- 
cable to the latter. We repeat our assertion, that a gauge 
of 3ft. 6in. was wide enough for Tasmania, and Mr. 
Hemans has not advanced a single argument to prove that 
it isnot. To all intents and purposes he admits that we 
are right. His arguments in favour of Mr. Doyne’s scheme, 
briefly summed up, come to this: Mr. Doyne, when he 
sketched out his railway system, did not know anything 
about 3ft. Gin. railways. He thought he could get rolling 
stock more cheaply if made to 5ft. 3in. gauge than to any 
other, because of certain local conditions specified by Mr. 
Hemans. At most only £100,000 could be saved by 
adopting the narrow gauge, and £100,000 is not worth 
thinking about.—Mr. Doyne certainly deals right royally 
with the funds of the colony.--The country is so difficult 
that it is not likely any branch lines will be made; and, 
finally, first-class stage coaches have been at work on the 
route to be traversed by the railway, and no such one- 
horse affair as a 3ft. Gin. gauge is to be tolerated after the 
many excellent coaches! Now we ask any impartial 
judge if a more unsatisfactory set of arguments in favour 
of repeating a blunder which has proved fatal to nearly 
all Irish railways was ever brought forward? We have 
here an eminent engineer in one breath declining the 
responsibility of adopting a certain gauge, and stating 
specifically that he would not have used it himself; and, 
in another justifying its adoption by another engineer. 
We are lost in admiration of Mr. Hemans’ chivalry and 
esprit de corps, but we also remain unshaken in the con- 
viction that Mr. Doyne has already made forty-five 
miles of railway a great deal too big for the coyntry; 
and that he now proposes to make over a hundred miles 
more to the same exceptionally unsuitable gauge. If the 
inhabitants of Tasmania think this is all right, well and 
good; but we fancy that if they knew as much as we do 
in the old country of the evils entailed by the use of too 
wide a railway, they would not be slow to reject Mr. 
Doyne’s scheme, unsupported as it is by a single reason 
which unprejudiced men in this country will consider to 
possess any weight. 

Not the least remarkable feature in Mr. Hemans’ letter 
is the expression of a wish that he knew more about 
narrow gauge railways. If only it could be proved to him 
that they were cheaper and better and nicer things in 
every way than the wide gauge, then he would believe in 
them; if only some one else would make a 3ft. Gin. line, 
and then tell Mr. Hemans all about it, Mr. Hemans would 
in all probability make another. In hunting parlance, our 
correspondent needs a lead over. Mr. FitzGibbon gave 
him one in Queensland, but he wants another. Now, Mr. 
Hemans would do well to bear in mind that it is not to 
young men or colonial engineers the profession should look 
for the advancement of the science of construction. 
Mr. Hemans should be in the van to lead and direct, to 
hold back the rash, and urge on the laggards. If men of 
his position and stamp refuse to adopt any improvement 


until it has been tried and tested by others, it is very 
certain that there will be little or no real improvement at 
all; and this we think forms no part of our correspon- 
dent’s purpose. 

One or two points raised by Mr. Hemans remain for 
consideration. As they have also been raised by a “ Con- 
tractor’s Engineer,” in a letter which will be' found very 
different in other respects from Mr. Hemans’ communica- 
tion, we shall deal with them in replying to our last 
correspondent’s contribution to the discussion. “ Con- 
tractor’s Engineer” first criticises our style, and then our 
opinions. He does the first in an uncourteous sentence, 
the last by a question very easily answered, provided we 
are not asked to explain that answer. We have a faint 
hope that “Contractor’s Engineer” may be able to do 
without the explanation, so we “ particularise a few of the 
lines to which we refer” in one sentence—nearly every 
branch or “feeder” railway in England. Putting a 
question in our turn, we beg to ask “Contractor's 
Engineer” if he does not think that the absence of a proper 
railway system suitable to the requirements of the country 
has done more to keep back the development of 
Ireland than either “ radicals or priests?’ Is he not, we 
venture to ask, confounding cause with effect? Is it not 
just possible that an extended system of cheaply made and 
cheaply worked railways, on which men, women, cattle, and 
goods would be carried cheaply, while fair dividends were 
paid to the shareholders, would do a great deal to develope 
the resources of the country! We fancy “ Contractor’s 
Engineer” has made a trifling mistake here, but a know- 
ledge of political economy is not hecessary to contractors’ 
engineers. The third paragraph of his letter is delicious. 
With a gauge of 3ft. Gin. twenty miles of road would cost 
£152,000; with a 5ft. 3in. gauge, twenty miles would cost 
£176,000. The difference is only £24,000. “ Not more,” 
as our friend adds with charming naivete, “than a sensible 
board of directors would give as a premium to a contractor 
of known reputation for sound work and dispatch.” 
Bravo ! “Contractor's Engineer;” you deserve a share of 
the first premium your employers get for that sound work 
and dispatch which cannot be obtained from untried men, 
and we trust you will get it. 

Paragraph four is nearly as amusing. Our correspondent 
graciously grants that sharper curves and sharper gradients 
are admissible on the narrow gauge than can be used on 
the broad gauge. But these things it seems are not worth 
having, because sharp curves and sharp inclines only lead 
us to twist up hill and down dale in all directions, and our 
narrow gauge line will be one half longer than a line laid 
to the easier curves and better slopes of a wide gauge. If 
our correspondent had devoted two minutes’ thought to 
the subject, it is just barely possible that he might have 
discovered that, as the public is charged by the mile for the 
conveyance of itself and its goods, the profits to be earned 
would remain absolutely unatlected by the twisting up hill 
and down dale so objectionable to our correspondent. It 
is probably impossible, however, that he could, without 
assistance, discover that engineers constantly adopt steep 
inclines and sharp curves to shorten the length of road con- 
necting two given points. While “Contractor’s Engineer “4 
would have to wander over the face of a given country of 
moderate difficulty, in search of the easy curves and gra- 
dients in which the soul of the broad gauge engineer takes 
delight, the narrow gauge line would take something 
much more like a bee line. The relative lengths and costs of 
the two lines would probably be—broad gauge, twenty-five 
miles, at £9000 per mile, £225,000 ; narrow gauge, twenty 
miles, at £8000 per mile—we accept our correspondents 
figures for the moment— £160,000, Saving—or, shall we say 
premium for contractors !/—£65,000. We have purposely 
avoided calling attention to the saving which may be 
effected by thus shorteningaline, because, although itreduces 
capital it also reduces profits, and although under certain 
conditions—as in localities where capital is scarce—it 
constitutes an important advantage of the narrow gauge 
system, it would be unfair to claim it under all cireum- 
stances, 

Little more deserving our attention remains in our corre- 
spondent’s letter; he falls into the funny mistake of assuming 
that as great a weight of goods and as many passengers 
must be carried over the narrow as over the wide gauge. 
The fact being thatthe narrow, or 3ft. 6in. gauge, is adopted 
only because there is not traffic enough to work up a wider 
gauge to its full capacity. On the narrow gauge the trains 
would hold, say, half the number of passengers and half 
the weight of goods, and would move at a slower speed, 
and the cost of working would be very much smaller, and 
fares and freights would also be very much smaller, and 
the dividends would in all human probability be much 
higher than on wide gauge lines. These things should be 
clear to most engineers, and we think they will also be clear 
to “Contractor’s Engineer,” if he will only give himself 
the trouble to cogitate over the whole subject for a little 
while. 





THE COUNTY SURVEYORSHIPS OF IRELAND. 


In every profession there is a certain number of posts or 
situations for the ultimate attainment of which, it is beyond 
the ken of mortal man to suggest any particular course or 
line of action. Doubtless many an aspiring young diplo- 
matist often exclaims, “I wonder how a fellow gets to be 
Prime Minister or Chancellor of the Exchequer?” and we 
may be sure that those who do not aim so high, quite as 
frequently indulge in similar lucubrations respecting ap- 
pointments belonging to their own sphere. Nevertheless, 
whenever a vacancy does occur—when one of these unattain- 
able posts is to be disposed of—it is filled up, and generally 
with considerable rapidity, sometimes with sufficient 
celerity to give rise to the surmise that the vacancy was 
anticipated, and with that admirable foresight and fore- 
thought which distinguishes the administration—provided 
for. Coming no one knows whence, possessed of qualifica- 
tions no one knows what, suitable or unsuitable, good, bad, 
or indifferent, the occupant glides quietly and somewhat 
mysteriously into his new berth, and, if he be wise, loses 
no time in establishing and making himself comfortable. 





There are still many important offices to which the holders 
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are nominated in this silent, unsatisfactory manner; but a 
at change for the better has taken place in this respect 
uring the last fifteen years, and the ameliorated system is 
being extended to other branches than those which it 
originally included. If not the absolute test, merit, and 
merit alone, is at least the groundwork for the competitions 
or examinations which are now the indispensable prelimi- 
naries to the obtaining of numerous situations which were 
formerly bestowed upon persons who were about as much 
fitted to occupy them as the Cham of Tartary to fill the 
primacy. ; , 

By an advertisement in our columns it will be perceived 
that a competitive examination will be shortly held in 
Dublin for the purposes of appointing two candidates to 
the rather important situation of county surveyor. 
County surveyorships formed until very recently a 
class of appointments bearing a strong analogy to 
those alluded to at the commencement of our article. 
A list was kept, on which were inscribed the names 
of those willing to accept the posts, and whenever a 
vacancy occurred the first man on the list was offered the 
choice of it. Upon his declining it, the next in rotation 
might avail himself of it, and soon. A nominee was not 
permitted to decline the appointment and retain his name 
on the list. If he did not take advantage of his turn he 
lost all subsequent claim to any vacancy that might take 
lace. When his turn came, to use a common phrase, 
e must either “take it or leave it.” The only difficulty 
in obtaining one of these desirable public offices was in 
getting one’s name upon the list. That done, the rest was 
a necessary sequence, always provided that the nominee 
lived until his turn arrived. So much for the ancien 
régime; now for the new. Some time ago an Act of Parlia- 
ment decreed that so soon as the old list should be ex- 
hausted, open competitive examinations should furnish the 
basis of the new; and the former event having occurred, 
the latter follows close upon its heels. Having accounted 
for the existence of the new and improved system, let us 
now investigate alittle the nature of the appomtments, the 
conditions of the ‘examination, and the general bearing of 
the principles adopted upon the profession and its educa- 
tional status. First for the salaries attached to the office. 
We direct particular attention to the word “maximum,” or 
otherwise intending candidates might fancy that they 
would receive the emoluments specified immediately after, or 
not long subsequent to, their entering upon their duties. This 
would result in a sad disappointment, as many years might 
elapse before they would be in the receipt of the income 
stated in the advertisement. For want of precise informa- 
tion on the subject we cannot speak definitely, but we 
should think that the commencing salaries of the two ap- 
pointments mentioned in the advertisement to which allu- 
sion is made, would not exceed £250 and £350 per annum. 
This is a very different affair from £400 and £500 per 
annum, and the statement of the larger sum is certainly 
calculated to impart, at first sight, a slightly delusive ap- 
pearance to theannouncement. There is also another point 
derserving consideration. Is this maximum salary a cer- 
tainty, or only a contingency? If the former, how many 
_ service will entitle the surveyor to claim it? If the 
atter, upon whom does the granting of it depend? For- 
merly, if we do not mistake, it rested with the grand jury 
of the county to increase the salary of their surveyor to 
any sum not exceeding a certain maximum, and it is very 
possible that the same regulation is still in force. Under 
these circumstances the “maximum” salary is an unsub- 
stantial contingency. Both the time and the rate of an 
increase beyond the commencing stipend are indefinite. It 
might please the grand jury, were it seized with an econo- 
mical “cutting down” fit, to keep their officer's salary 
stationary for almost any leugth of time, and he might 
never live to see the promised “maximum.” Although 
these remarks are made in the interest of our readers, as in 
all probability some of them will “go in” for the competi- 
tion, yet it must not be supposed there is no bright side to 
the picture. On the contrary, the appointments are 
valuable ones. In the first place, they are for life, only 
terminable through the wilful misconduct or physical in- 
capacity of the holder. Moreover, in addition to the actual 
stipend, there is a fair allowance for travelling and personal 
expenses, There would probably also be no objection to 
the surveyor doing a little private practice on the quiet, 
taking care to avoid entering into anything that would 
necessarily entail public notice, and which his superior 
officers could not help seeing. Discretion and tact upon 
his part would steer him clear of many things that might 
otherwise prove serious stumbling blocks in his path. 

The examination may be viewed with reference to two 
points. One is the time allotted to it, and the other the 
subjects it includes. The former of these may also be 
divided into two separate heads, the first being the actual 
amount of time, or number of days appropriated to the 
ordeal, and the second the manner in which those days are 
arranged. So far as the actual number of days is con- 
cerned, there is not much to be said in the matter. 
Certainly nine days do appear rather a protracted term for 
an examination; but, nevertheless, if the Civil Service 
Commissioners consider so many necessary to enable them to 
arrive at a proper estimate of the abilities of the candi- 
dates, they are the best judges. It is true that three days 
are regarded as sufficient for the majority of university 
examinations; but it must be borne in mind that they are 
educational, and that under consideration professional. 
The extraordinary part of the arrangements, and that to 
which objection may be fairly taken, is the interval or 
great gap that intervenes between the first and second part 
of the examination. The advertisement runs The 
examination will extend over the four days commencing with 
November 2nd, and thetivedayscommencing with November 
16th.” There is, therefore, an hiatus of clear ten days 
occurring in the very middle of the examination. It would 
be difficult to fina a reason for a proceeding so extra- 
ordinary, and one so embarrassing to candidates, We are 
inclined to think that the serious manner in which this 
disposition of time will affect anyone going from England 
has never struck the commissioners. Unless a candidate 
is willing to travel twice backwards and forwards to 





Dublin he is compelled to stay in that city from the Ist to 
the 2lst of November, a period that is quite incompatible 
with attention to other duties. It onl seem from this as 
if the commissioners expected the candidates to be men 
who had really nothing to do with their time, whereas, 
from the nature of the examination, they are looking for 
men who have had, and are in practice at the present 
moment. We would beg to remind the commissioners 
that as the conditions now stand it would be nearly 
impossible for any engineer in London who is in actual 
practice, and not a mere amateur, however eligible he 
might be for the situation, to leave his office and attend the 
examination. However protracted the latter may be, it 
should at least be continuous, for the sake of those who 
come from a distance. 

A glance at the subjects selected is sufficient to indicate 
that a great stride has been made since the constitution of 
the “old list” already mentioned. The object is evidently 
to test the theoretical and practical ability, training, and 
experience of the candidates. The first part includes 
mathematics generally, pure and applied; mechanical and 
experimental science, chemistry, geology, and mineralogy. 








rescribed for the students in the engineering school of 
inity College, Dublin. In fact, it appears to have been 
taken from the college calendar. The contents of Part 
IT. are intended to test the practical ability and professional 
experience of the candidate, which can be better done by a 
statement of his practice and employment, and a 
reference to his certificates, than by questions on paper. At 
the same time it is necessary that he should be able to prove 
that he has benefited by the works he has witnessed and 
carried out himself, which can only be ascertained by test- 
ing his ability to describe them. In the abstract, it is a 
subject of great and cordial congratulation to the 
members of the profession to witness these appointments 
thrown - in this manner, and so severe a criterion 
demanded of professional ability, and moral worth, and 
integrity. The commissioners reserve to themselves, and 
justly, too, the right of inquiring into the health and moral 
character of all candidates. In the appointment of a public 
officer the latter qualifications are of equal importance with 
the former. It is to be hoped before long that the entrée 
to similar situations in England will be procurable by the 
same means and under the same conditions that have just 





The whole is very similar to the scientific curriculum 


obtained in the sister country. 








8-TON STEAM HAMMER—LANDORE STEEL WORKS. 


MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 
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THE fine engines illustrated on page 289 have recently 
been constructed by Messrs. Thwaites and Carbutt, of the 
Vulcan Ironworks, Bradford, and are at present in successful opera- 
tion at the Landore Siemens Steel Company’s Works; Swansea, 
South Wales. The engines, which embody Mr. Ramsbottom’s patent 
system of reversing, are of 140 nomimal horse-power (collectively), 
the cylinders are 35in. diameter and 4ft. stroke, and are fitted with 
relief slide valves. The valve gear of both engines is reversed by 
means of a small steam cylinder operating upon a weigh-bar shaft ; 
this cylinder, which is 8in. diameter and 10in. stroke, is kept in 
perfect control by asmaller cataract cylinder 3in. diameter, which 
can be adjusted to admit of the reversals of the engine being 
either quick or slow as desired. From centre to centre of the 
engines is 10ft., and the area occupied by both represents a space 
of 15ft. by 32ft. At present the ine are driving a large rail 
mill (with rolls 24in. diameter, and 6ft. 6in. long) which is worked 
from the second motion shaft, the engines making three and a- 
guarter revolutions to one made by the rolls; provision has also 
been made for driving a mill from the opposite end of this shaft, 
as also a smaller mill intended to be driven from the main shaft 
by suitable gearing. To those familiar with rolling mill engines 
the advantages of the present system over the old one will be at 
once apparent. To obtain a reverse movement it has hitherto been 
the custom to adopt clutches and gearing, which are generally of a 
very massive c’ ter, to resist the sudden strains so frequently 
thrown upon them while reversing the mill, whilst in such cases a 
ponderous fiy-wheel becomes a necessity. In properly constructed 
engines like those at Landore the engines themselves are made to 
reverse, and with them the mill, the boiler being relied on as the 
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reservoir for power; and it is no uncommon thing to obtain one 
reversal for every second of time, or sixty reversals per minute, the 
movements of the engine being perfectly easy the while. The fly- 
wheel (and the gearing to a great extent) is dispensed with on this 
principle, thus less foundations are required, while the engines 
occupy much less space than ordinary rolling mill engines and 
gearing. Inthepresent engines the starting and reversing handles 
are conveniently arranged to enable the engineman to watch the 
operations in the mill, and regulate the engines accordingly. The 
steam can be cut off either inside or outside of the engine shed, 
and the moving being all well balanced, they are under the 
perfect command of the man in attendance. With these engines 
and mill ten steel rails have been rolled down from a square ingot 
in sixteen minutes, which is considerably quicker work than has 
been accomplished by any other a of engine and mill. 
A large steam hammer above hasalso been erected by the same firm 
for the purpose of Spr eye ingots before entering the rolls; 
this hammer, which is of the single-ac type, fhas a cylinder 
30in. diameter and admits of a stroke of 7ft. e hammer head 
in this case weighs eight tons. The cylinder is fitted with Messrs. 
Thwaites and Carbutt’s cylindrical equilibrium valve, which is 
very simple and effective. The standards, which are H section, are 
e straight in form, and securely bolted to a massive bed- 
plate, and afford a base for the hammer tostand upon. The 


anvil block for this er, which is cast in one solid piece, weighs 

ih sah sercigitening end punthing meshing of the box putte 
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has also been su} puiothe tonne. Thwaites and Carbutt forpunchin 


the rails and fish-plates. This machine, which has been specially de- 
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MESSRS. WILKIN AND CLARK’S BALLAST BRAKE, MIDLAND RAILWAY. 
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signed for punching bars, rails, angle irons, &c., of every description, 
is a really useful machine. It is capable of punching four holes 
Shin to fish plates or two holes through rails of any pitch from 
34in. to 7in., and will punch plates up to 12in. from the edge of 
the late to the centre of the punch. At the opposite end of the 
ine rails are straightened, and the slides are so arranged 
that the tools can be changed for the several purposes of straight- 
ening, punching, shearing, and snipping out the sides of rails. It 
is fitted with an engine 12in. cylinder, 14in. stroke, which is 
bolted to the side of the machine, is double geared, and fitted with 
a stop motion to render the punches inactive while arranging the 
work to be punched. 





WILKIN AND CLARK’S CONTINUOUS RAILWAY 
BRAKE.—MIDLAND RAILWAY. 


In the accompanying engraving we give an elevation of the self- 
acting brake inven by Messrs. Wilkin and Clark, just now 
introduced on the Midland Railway. It is fitted to a train of 
eight carriages, and may be worked from either end by the guard. 
This arrangement is only temporary, as it is intended to be worked 
by the driver. The principle of the brake differs from others in so 
far as the guard has to keep it from working till he requires the 
brake, when he slackens the operating chain, and the brake is then 
allowed to act of itself ; and one important point of this positive 
or self-acting arrangement is that so long as the train is coupled 
together, and the guard with it, he can keep it out of gear; but if 
by accident the train breaks away on an incline he has no longer 
power to keep the traffic off, and it then b self-applied, 
without any direct human agency whatever. This point was very 
efficiently tested before the train was put on the passenger service. 
The driver was ordered to run down a gradient of 1 in 90, and 
after attaining a speed of thirty miles per hour the train was 
parted from the engine precisely as if by accident, and the train 
came to rest on the bank in 200 yards, or fifteen seconds of time. A 
similar experiment, but at fifty-five miles per hour, was next tried. 
Another train stopped in 330 yards, or twenty-seven seconds. As 
a further test of its power, the driver was ordered to get up full 
speed and keep on full steam; the brake was then applied, and, 
without shutting off steam, the train was ‘stopped in 1220 yards, 
The engine was a four-wheeled coupled engine, with 16in. cylinder, 
working up to 1401b. The train has since been working regularly 
for the last five weeks between Leeds and Bradford, and is giving 
very favourable results. 

We subjoin a description as furnished by the patentees, Messrs. 
Wilkin and Clark, of 10, South-street, Finsbury 

A small (three-sixteenth) inch chain is asian on sheaves fixed to 
the carriage framing. It is placed in the centre line of the train, 
so that the carriages may be turned end to end without affecting 
its operation. The chain is simply hooked together on making up 
the train. The chain is carried under a pulley in a weighted ope- 
rating lever A, and while the train is running the chain is kept 
taut by a counterbalance weight in the van, | keeps the several 
levers suspended. When the guard wishes to apply the brake he 
turns a small hand drum and overcomes the frictional resistance of 
the chain (for both weights act as a counterpoise), and the chain is 
slackened throughout the train. On the hen raming a spindle 2}in. 
in diameter, carrying a ratchet wheel, Bis fixed. The ratchet 
wheel is not fast upon the spindle, but is carried in frictional 
clutches. When the operating lever, which is loaded to 35 Ib. 
weight, is dropped, these clutches bind the ratchet wheel ; motion 
is given to the ratchet wheel by the revolutions of an eccentric 
wheel running upon the revolving axle. Attached to the spindle 
is a half-inch chain, which being wound up operates the levers and 
blocks in the usual way. » The brake levers are carried by a sling, 
C, to equalise the pressure of all the blocks. The wheels are, as a 
rule, not skidded, but nearly so, which is the best result both for 
practice and tear and wear of stock. When the brake is out of 
gear the eccentric wheel is held clear of the axle, so that there is 
nothing in operation till the brake is wanted. 

The action of the brake is so uniform and steady that no one can 
tell when the brake begins to bite. At a speed of forty miles per 
hour the — is stopped in twenty-five seconds, or 280 yards in 


regular work. 
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or improvements in lock-fast breech-loading fire-arms.”—15th October, 
1869. 

3006. Witu1amM Rospert Lake, Southampton-buildings, London, ‘ Im- 
provements in chain cable stoppers.”"—A communication from John 
Emery, South Thomaston, Maine, U.S., and Philo Thurston, Rockland, 
Maine, U.S.—15th October, 1869. 

3025. Jorn Prayer, Philadelphia, U.S., “‘Improvements in the manu- 
facture of iron and steel.”—16th October, 1869. 

3028. Jonn Matrnias Avucustus Strou, Tolmers-square, Hampstead-road, 
London, “ Improvements on electro-magnetic clocks, purts of which 
improvements are applicable to mechanical clocks.” — 18th October, 
1869. 

$042. Joun Kippax and James Krrpax, Bolton-le-Moors, Lancashire, 
“Improvements in the method of weaving coun or quilts, 
—sL in part to the weaving of some other goods or articles.” —19th 

tober, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 

2410. Georce AsHworTH, Manchester, and Etwan Ashworth, 
Droylsden, Lancashire, ‘‘ Portfolios or cases for holding musical publi- 
cations, &c.”—20th September, 1866. 

2726. ALFRED VINCENT NEWTON, irre London, ‘“ Fastening for 
baling bands.”—22nd October, 1 

2740. Georor Hasecrtine, Settemnten! caine, Chancery-lane, London, 
“Sewing machinery.”—23rd October, 1866. 

a BenJaMIN JosepH Barnarp Miu.is, South 

cery-lane, London, “ Ploughs.”—25th October, 1866. 

767. Georce Frepericok Lee MEAKIN, Martin’s-lane, Cannon-street, 
London, ‘‘ Capping old and new rails used on railways.”—26th October, 
866. 


“Improvements in 


+ hnildi 





1866. 

2763. Jonn Storer, Dudley, Worcestershire, ‘‘ Lubricators.”—26th October, 
1866. 

2796. Patrick Apre, Strand, London, “Clipping horses, &c.”—30th October, 
1866 


2856. Joun Cuvuss, St. Paul’s-churchyard, London, aud Witit1am Henry 
oa Alpha-street, Peckham, Surrey, “‘ Iron safes, &c.”—3rd November, 


1866. 
3022. Toomas WiLL1AM WEBLEY, Derive, Birmingham, “ Breech- 
loading fire-arms.”—17th November, 


Patents on which the Stamp Duty of £100 has been Paid. 
2824. Joun BELLamy Payne, Chard, Somersetshire, ‘‘ Spinning, twisting, 
and doubling and laying of hemp, flax, ool "20th October, 1862. 
2821. Joun CLark, Buchanan-street, G , Lanarkshire, N.B., “‘ Rail- 

way es.” —20th October, 1862. 

2842. JAMES ae Portsmouth, * Non for 
preventing the radiation or transmission of best or cold, &c.”—22nd 
October, 1862. 

2853. ALEXANDER CHAPLIN and GEORGE Russet, Glasgow, Lanarkshire, 
— g “Obtaining fresh water by evaporation, &c.”—23rd October, 

2891. JoHN JAMES Ww Thomas-street, St. John’s, grey = Surrey, 


wy Bey certain o infants’ or 

invalids’ food, &c. ”_97th October, 1862. 

2877. WittiaM CLarK, Chancery- lane, London, “Joints of cast iron gas 
and water mains and other pipes.” —25th October, 1862. 


Notices of Intention to Proceed with Patents. 
1916. Joun Henry Jonnson, Lincoln’s-inn-fields, ,London, “*Improve- 
ments in a for feeding steam generators.”—A communication 


= Henry G: Paris. 
1. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 


a aiti 








vP 


proved anti- explosive or safety-lamp, applicable for mining and general 
purposes.” —A communics ation from Nicolas Louis Beaufils and Jacques 

* “Rexroth, Paris. —23rd June, 1869. 

1926. Seta Joy, Manchester, ‘‘ Improvements in apparatus for removing 
the dust from rag machines and other snachines of a similar descrip- 
tion.” —24th June, 1869. 

1957. Witt1aM Ropert Lake, Southampton-buildings, London, “An 

improved method of and apparatus for rendering and refining lard, 
tallow and other fatty and oleaginous matter.”—A communication 

ro Charles James Everett, Highwood Park, New Jersey, U.S.—28th 

June, 1869. 


2624. Wittiam Epwarp Gepce, Wellington-street, Strand, Lon 
——— in apparatus for rectifying alcohols."—A communication 
rom Léon Victor Jacquemard, Caen (Calvados), France.—6th September, 


1869, 

2666. STEPHEN Simpson, Preston, Lancashire, ‘‘Improvements in ma- 
chinery for drawing fine wire.”—Ulth September, 1869. 

2697. WiLt1am Epwarp NewTown, Chancery-lane, London, ‘Improvements 
in machinery for the manufacture of felt and other cloths.”—A com- 
munication from James Thompson, Sanford, New York, U.8.—15ths 
September, 1869. 
2719. Nicno.as Josepu Dor, Ampsin, Liége, Belgium, ‘“‘A new method 
of and apparatus for manufacturing crucibles, muffles, gas retorts, 
melting pots, and other analogous vessels, through the agency of 
hydraulic presses.”—18th September, 1869. 





Improved non-oleaginous printing inks and non-oleaginous 








2731. ALFRED TyLor, Newgate-street, London, “‘ Improvements in water 
taps and ciste:n apparatus for preventing the waste of water and for 
cleanliness.” —20th September, 1869. 

2807. GeorGe TomLinson BovusFIevp, Loughborough Park, Brixton, 

“Improvements in the manufacture of sized paper.” —A communication 
from Henry Carelton Hulbert and Zenas Crane Warren, Brooklyn, New 
York, U.S 

2813. FRANK ArMsTRONG, Southampton-buildings, London, “ Improve- 
ments in knitting machines, and in the production of selvedges 
thereby.”—A communication from Henry A. House, Bridgeport, Con- 
necticut, U.S.— 27th September, 1869. 

2819. Jonn Bucnanay, Hebburn, Durham, “ Improvements in obtaining 
and applying a substitute for soda crystals, soda ash, or refined ash.’ 
28th September, 1869. 

2859. ALpHoNnseE Bopart, Huye, Belgium, ‘‘An improved balance for 
ascertaining the specific gravity of lhquids, also applicable for other 
purposes.”—2nd October, 1569. 

2894. JosepH CLayTOon, Preston, Lancashire, “Improvements in the con- 
struction of boilers for generating steam.”—5th October, 1869. 











2917. WasHINGTON PaRKER Greco, Boston, Massachusetts, U.S., “‘Inven- 
tion having reterence to parlour or roller skates.” —7th October, 1869. 
2948. Jonn Howarp WortHincton Bicos, Manchester, “ Improvements 
in machinery for joining warp ends.”—9th October, 1869. 
“ A float- 


1818. Joun TayLor, Russell-street, Bermondsey-street, Surrey, 

ing and sliding top for wells, tanks, cisterns, or any other kind of 
vessel for keeping or holding water, fermented or unfermented or any 
other kind of liquor.”—14th June, 1869. 

1834. Jonn Linp.ey, Clifton, Lancashire, ‘Improved apparatus for oiling 
the axles of trucks or wagons used in collieries and for other similar 
purposes.” 

1842. Henry TyLor, Queen-street, London, “ Improvements in the con- 
struction of spring mattresses and in bedsteads.”—15th June, 1869. 

1860. WILLIAM Deoiae Lake, Southampton-buildings, London, ‘‘A new 
method of and apparatus for counting stitches made by a sewing 

”"—A com ication from Gordon McKay, Boston, Massachu- 





setts, U.S.—16th June, 1869. 

1863. Joun Harpino, Warrington, Lancashire, “‘ Improvements in mail or 
cash and other bags or portable receptacles, and in fastenings to be 
used for the same, and appliances for the working thereof.”—17th June, 
1869. 

1875. Jonn Napier, Glasgow, Lanarkshire, N.B., “Improvements in the 
construction of cooking ranges, stoves, and grates.” 

1876. GeorGe MoLLaND, Southampton, ‘ Improvements in axle-boxes for 
the wheels of carriages.” 

1879. Wit.iam Rosert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in the permanent way of railways.”—A communication from 
Benjamin Robinson, Boston, Massachusetts, U.S.—18th June, 1869. 

1888. Joun Bouttsee Brooks and Grorce Picken, Birmingham, “Im- 
a ne in the sticks of umbrellas, and in walking-sticks and 
whips. 

1891. Siras Nicnoris, Plymouth, Devonshire, “‘ Improvements in ma- 

chinery for tilling or cultivating land, also applicable for draining 
purposes.” —19th June, 1869. 

1893. Martin Oxsson, Richmond-road, Barnsbury, London, “ Improve- 
ments in preserving animal and vegetable substances.” —A communica- 
tion from Henrik Gahn and Elof Esaias Edgvish, Upsala, Sweden. 

1895. Anton Josern Gias, Bedford-street, Westminster, ‘‘ A new mode of 
and apparatus for decorticating, separating the germ, and drying wheat 
or other grain. 

1898. Percy GRAHAM BUCHANAN Westmacott, Newcastle-upon-Tyne, 
“ Improvements in hydraulic or steam cranes, or other similar hoisting 
or hauling machinery.”—-2lst June, 1869. 

1902. CHaRLes DENTON ABEL, South 
London, *‘ Improvements in apparatus < or v 
closing "gates, doors, or barriers, and for actuating cemaahane signals 
by means of electricity. "A communication from Adolphe de rg- 
miller and Wilhelm Wolters, Vi ienna, Austria. 

1911. WILuAM | Rosser LakE, 8 London, “ An 

Joseph 


rov . m 

Philipps, Louis ‘Kiesling. and Ferdinand Kohleeedt, jun., Cologne, 
Germany.—22nd June, 1869. 

1915. WitL1aM Spence, Quality-court, Chancery-lane, London, “ Improve- 
ments in the method of extracting the — of beet-root, applicable to 
the manufacture of sugar and to distilling purposes, and in apparatus 
for the purpose.”—A communication from Augustie Collette, Paris. 

Fives-les-Lille, Le Nord, France, 
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1918. Antone JuLIEN DEBLON, 
provements in machines for calendering stuffs.” —23rd June, 1869. 
1927. Jouw Macintosu, North Bank, Regent's Park, London, “ Improve- 


ments in waterproof varnishes and paints.” 24th June, 1869. 

1936. Herricn Caro, Mannheim, Grand Duchy of Baden, and Cuarves 
GRaEBE and CHARLES LIEBERMANN, Berlin, Prussia, “ Improvements in 
preparing colouring matters.”—25th June, 1869. 

2002. Wittiam Ropert Lake, Southampton- buildings, London, “ An im- 
— combined travelling and chair.”—A communication from 

dre Quetineau, Emmanuel Adolphe Halphen, Charles Jacob 
Halphen, and Ernest Halphen, Paris. 

2007. Jonw Stewarp, Wolverhampton, Staffordshire, ‘‘ Improvements in 

pianofortes.”—2nd July, 1869. 








j 
ay 
we 


THE ENGINEER. 








Oct. 29, 1869. 








294 

2026. WittiaM Epwarp Newron, Chancery-lane, London, “ Improvements 
in the manufacture of bar iron, and in the machinery for rolling the 
same into various furms.”—A communication from James Montgomery, 
New York, U.S. - 5th July, 1869. 

2050. WittiamM Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in converting or puddling furnaces for decarbonising iron.”—-A com- 
munication from James Montgom New York, U.S. 

2053. WituiaM Ropert Lake, Southampton buildings, London, ‘* An im- 
proved method of and apparatus for removing artificial coatings from 
metallic surfaces.”—A communication from Byron Horatio Harmon, 
Clifton Springs, U.S., and Philip Henry Rose, Canandaigua, New York, 
U.S.—7th July, 1869. 

BensamMin JoskpH BARNARD MILLS, Southampton-buildings, London, 
An improved process and apparatus for annealing metals.”—A com- 
munication from James Morgan Bottum, New York, U.S. 

JuLes THeopore ANATOLE MALLeE?t, Boulevart St. Martin, Paris, “A 

new or improved mode of and apparatus for charging atmospheric air 

with oxygen.”—L5th July, 1869, 

2215. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in carding engines.”—A communication from Paul Jaecquel, 
Boulevart St. Martin, Paris.--21st July, 1869. 

2232. Ropert Boyp, Strand, Westininster, ‘‘ Improvements in boilers and 
furnaces for producing steam.”—A communication from 
Alexander Gemmell, Croix, 

Madelene, near Lille, France. 

| Winwiam Lincouns, John-strect, Glasgow, Lanarkshire, N.B., and 

Epwin Cuarer, Thistle-stieet, Glasgow, Lanarkshire, N.B., ‘* Improve- 

ments in the manufacture of artificial marble or stone, which improve- 

ments are also applicabl 

and bayatelle tables.” 
2280. ALEXANDER MELVILLE 

ments in the manufacture 

from Louis Joseph Frédéric 

27th July, 1869, 

2354. WittiaAM Ropert Lake, Southampton-buildings, London, “ Im- 

provements in devices for holding the chimneys of gas burners and 
ether lighting apparatus.”—A communication from Elliott Perry 

Gleason, New York, U.S. 

2355. WitniamM Ropert Laker, Southampton-buildings, London, “ Im- 
provements in expanding drills for boring rocks.”—A communication 
from Elliott Pe leason, New York, U.S8.—6/h August, 1869. 

2458. Joun Her oHNsON, Lincoln nn-fields, London, ‘ Improve- 
ments in the manufacture of iron and in the apparatus employed 
therein.” —A communication from David Stewart, Kittanning, Arin- 
strong, Pennsylvania, U.S.—17th August, 1809, 

2504. Roperr Jekyii Westiey, Camden-road, Camden Town, London, 
“ Tmproved methods of constructing, converting, and using billiard and 
other tables.”—39th August, 1869. 

2656. Wiiniam Taomas Litiicrap, Stonehouse, Devonshire, ‘ Certain im- 
provements in carts and other vehicles, and in apparatus connected 
therewith.” —O91h Seplember, 1869, 

2083. Micn Grbuse, Southampton-row, London, ‘ Improvements in 
envelopes,” —14th s tender, 1860, 

2705. Joun Hexry Jonsson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in correcting the deviations of the mariners’ compass and dipping 
needle, and in apparatus employed therein.”-——-A communication from 

Louis Francois Alexandre Arson, Paris.—1lth September, 1869, 

3. Roper’ Crawrorp WaLtace and Davip CrawrorbD, Ardrossan, 

Ayrshire, N.B., ‘‘ Improvements in pumps and mechanism connected 

therewith, applicable to ships and other purposes.”—23rd September, 

1st, 



















































in the manufacture of the beds of billiards 
t July, 1869. 
Ciark, Chancery-lane, London, “ Improve- 
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and refining of sugar.”—A communication 
Margueritte, Boulevart St. Martin, Paris. 









































2806. Evcene O’Brien, Liverpool, ‘‘ An improved self-feeding, discharging, 
and r ering beam balance for weighing grain and other substances.” 


27th ptember, 1869, 

2888. Hernert Howarp-Keeninc, King and Queen Ironworks, Rother- 
hithe, Surrey, “Improvements in manufacturing bars or links of 
wrought iron or other metal used in the construction of suspension or 

irder bridges, and for other purposes. 

Tuomas Apams, Laurel-grove, Penge, Surrey, “ Improvements in 


slide valves and pistons of steam and other engines.”—5th October, 






2807. Sourre Farron, Ashton-under-Lyne, Lancashire, ‘‘ Improvements 
in the construction of cocks or taps.” 

2902. Herserr Hoimes and Arruur Hotmes, Derby, “ Improvements in 
axle-trees for carriages and other vehicles.” 

2908. Wituiam Henry Horsrey, Waltham-:treet, Hull, Yorkshire, ‘‘ Im- 
provements in washing machine A communication from William 
Hewes, Toronto, Canada.— th Or , 1869. 

2914. Joun Carrer Ramsven, Bradfi Yorkshire, ‘‘ Improvements in 
looms for weaving.”-—7tk October, 1869. 

2922. Grorer WiLuiAM Hawkstey and Matrnew WILD, Brightside Boiler 
Works, Sheffield, ‘‘Improvements in the construction of steam 
boilers.” 

2924. Tomas Rice, 
fixing door knobs 
October, 1889. 

2 Epwarp Hexry Crapock Monckton, Oriental Bank Corporation, 
Threadneedle-street, London, “Improvements in railways, in motive 








Sath-street, City-road, London, “ Improvements in 
r handles on to the spindles of door locks.”—8¢th 











and locomotive power.” 
2944. E 
Thi 







vanb Henry Crapock Monckton, Oriental Bank Corporation, 
Ineedle-street, London, ‘* aprovements in guns, cartridges, and 








1AM Cnapirs May, Sanders-terrace, Chobham-road, Stratford, 

I <, “Improved non-cleaginons printing inks and non-oleaginous 

priuting varnishes.”—0th Ovtoh i 

2007. NatTaan WasHBURN, Massac “Having reference to 
railway carriage wheels.” A communication from Zadock Washburn, 
Massachusetts, U.S.—14th October, 1869. 















ts, U.S., 








025, ¢ Peaver, Philadelphia, Pennsylvania, U.S., ‘* Improvements 
in th nufacture of iron and steel.” 16th October, 1869, 
3028, J Maraias Aveustus Stron, Toliers-square, Hampstead-road, 


metic clocks, parts of which 
18th October, 1869, 






London, * improvements in ele 


improvements are applicable to mechanical clocks.” 





All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
at the oflice of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
23rd October, 1869. 

528, 101.; 619, 28.3 620, 104.; 626, 2s. 6d.; 629, 28. 44.; 

Sd. 645, -d.; 646, 8 ‘ 

: 680, 8d; ©84, 










1.; 644, 
8 870 


675, 












+> 724, Is, 21.5 
$d ; 767, 8d.; 
. 4d; 785, 4d.; 
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4d.; 


IS, 41s 810, 4d.; Hy », n. 
, 4d.; 830, 4d.; 


d.,; 
; 819, 6d., 874, 4d; 





*,” Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and post: Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Wooderoft, her Majesty’s Patent-office, South- 


ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS, 
The following descriptions ave made fre 
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» Abstracts prepared express 








ujesty’s Connissioners of Patents 


Class i.i- PRIME MOVERS. 
Tacluding Fixed Steam and other Engines, Horse, Wind, and 
Vater Mi Gearing, Boilers, Vittings, &e. 
935. G. Honcrorr aad W. N. Dack, Maneci “Steam engines.” —Duted 









“ry 






This consists in the application of a balance valve, with the back 
ate placed on a te or facing behind the ordinary slide valve. Secondly, 
in connecting the differential stop to the eccentric rod, or its equivalent. 
Thirdly, in making the governor rod in two parts, each with a head acted 
s contained ina box. Fourthly, in working the valves of 
linary stexm engines by applying a catch to the slide worked to 
the eccentric, 
ALLAN, Sunderland, “Marine steam engines,”-—Doted 1st April, 1869- 
1 lac ‘condenser below the crank shaft, and makes it 
The two ends of the bed plate rest on and 
lers which run athwart the ship, whilst the 
ng of the condenser is carried down between these beams or girders 
until it rests on the centre keelson. The tubes of the condenser are placed 
athwart the ship, so that the condenser doors or covers, by which the 
tubes are got at, are at the two sides of the condenser. The end bearings 
ofthe crank t can either be carried in separate castings, which castings 
contain the air and circulating pump chambers, and may be bolted or 
otherwise secured to the sides of the condenser casing, or the whole bed- 
plate may be in one casting. 
998. H. A. Frercurr, Whitehaven, ‘ Steam generators.”—Dated 2nd Aprii, 








004. W 
The i 


to form part 






















1869. ‘ 3 
This consists in attaching round the sides of the fire-box or tube a series 





of conical water pockets crthimbles, closed at their inner converging ends, 

and opening at their outer or expanded ends through apertures made in 

the fire-bux into the water space surrounding the same. 

1011. J. Howpen, Glasgow, “Preventing escape of heat from boilers.” —Dated 
3rd April, 1869, 

This consists in applying plaster of Paris by surrounding the vessel or 
surface to be Rete g in some cases wholly, or in part, by an envelope 
of sheet iron, lead, wood, or other suitable material, placiug the envelope 
at a distance apart from the surface equal to the thickness required for 
the non-conducting material. The plaster of Paris is then made up in its 
liquid state and run or poured into the space between the envelope and 
the surface of the vessel until the space is filled. The plaster of Paris in 
a few minutes solidifies, without the application of heat, and the envelope 
may cither remain permanently or be removed after the space is filled. 
1024. J. FLrercuer, Heywood, “ Fire-bars for Surnaces.”—Dated 5th April, 

1869. 

The inventor prefers to use one central raised bar of the form of an 
ordinary ridging tile of an inverted V shape, perforated on both its sloping 
sides, either with or without a similar bar at each side of the furnace, per- 
forated on the inner sloping side only, or, if preferred, the transverse 
section of the central perforated fire-bar may be a semicircle, and that of 
the side bars a quadrant or are of ninety degrees. 

1025. F. Commast, Rue du Colysée, Paria, “‘ Motive power from flow of sea.” 
—Dated 5th April, 1869. 

The ay 
reservoirs, culverts, or conducting passages, and of machinery, the action 
of which varies according as the tide is ebbing or flowing, and the de- 
scription of which cannot here be attempted. 

1027. W. Jones and T. SHEFFIELD, Manchester, “Steam boilers.” —Dated 
5th April, 1869. 

This consists in constructing and arranging within the shell of a boiler 
a continuous spiral or curvilinear or other formed pipe that will be con- 
tained within a space of the boiler covered by the water. One end of this 
pipe has an opening in the back plate of a furnace, which may be con- 
tained within the boiler. The beat of the furnace and products of com- 
bustion enter the opening in the back plate formed by one end of the 
pipe, from whence they pass in a course through such pipe, until what 
remains of the heat thus circulated through the water space of the boiler 
becomes finally ejected at the opposite extremity.—Not proceeded with. 









Class 2.-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

1004. 8. K. Hoxsir, Philadelphia, U.S., “ Boat elevators.”—Dated 2nd 

April, 1869. 
This consists in the combination and arrangement of an elevated plat- 


form with reservoirs and altitudinally movable tanks, which receive a | 


supply of water therefrom which causes them to descend. The tanks 
are connected with the platform by means of chains or wire ropes, which 
are supported by means of sheaves, which are elevated in order to raise 
a boat or other vessel. The latter is supported by the platform when at 
a proper height and angle for discharging its contents into another vessel 
or other receptacles. 

1009. E. Witson, Peckham, ‘* Velocipedes.”—Dated 3rd April, 1869. 

On the main or driving axle of the velocipede the inventor fixes, by 
keys or other fastenings, two ratchet-wheels, and side by side therewith, 
but loose on the axle, are two pulleys. Each of these pulleys carries a 
pawl or catch which is formed and arranged to take into the teeth of the 
adjacent ratchet-wheel. Over each of the pulleys an endless belt, strap, or 
band is passed, which also proceeds over a small pulley at the front of the 
vehicle. To these straps are attached the stirrups in which the feet of the 
operator are inserted to propel the velocipede.—Not proceeded with. 

1012. U. Scorr, North-street, Fitzroy-square, *‘ Railway and other carriages. 
Dated 3rd April, 1869. 

First, the improvements consist in anew method of opening and closing 
the covered heads of carriages and the covered trucks for railways ; 
Secondly, in making railway doors to slide in slots made in the pulleys 
of the carriage ; Thirdly, in making carriage locks ; Fourthly, in making 
lamp sockets for candles for keeping the vandle in position. 

1013. W. E. Broan, Wychdon, “ Railway wheels.”—Dated 3rd April, 1869. 

This consists in an arrangement of a loose sheath or elongated bearing 
and axle, whereby each wheel is allowed to rotate independently of its 
fellow.—Not proceeded with. 

1014. G. F. Grirrrs, Great George-strect, Westininster, “ Permanent way.”— 
Dated 3rd April, 1869. 

When using wooden sleepers the inventor makes them with one or 
more deep grooves cut longitudinally to receive the rails, and with suitable 
holes to receive bolts, which he terms Griffin’s regulating bolts. In some 
cases he fastens thin hoop or angle iron upon the face or upper side on 
either side of the longitudinal groove or grooves, and recesses thin iron 
supports in the grooves at the joints and in other places. 

1015. D. J. Hoare, Princes-terrace, Bayswater, ‘‘ Atmospheric railways.” — 
Dated 3rd April, 186: 

The inventor employs a slot along the top of the tube, as has before 
been done, and forms the tube with a vertical flange on each side of the 
slot. In order to close over the slot air-tight he employs a continuous 
length of vuleanised india-rubber, strengthened, if desired, with canvas 
or other material, and on the upper surface of the strip of india-rubber 
he fixes plates of metal in short lengths. A recess or groove is also made 
along the top of the inner side of each of the vertical flanges at the sides 
of the slot, which recess is deep enough for the india-rubber band and the 
metal plate fixed above it to lie in, so that the top of the metal plates may 
be level with or below the top of the flanges, whilst the hand of india- 
rubber rests at its sides on the bottom of the recess. A thin band of iron 
or other metal, not quite the width of the open part of the slot, may run 
along under or over the india-rubber to take the strain or drag off it. To 
raise the band to allow air to pass into the tube immediately behind the 
piston he passes the band over a pulley, and to again close down the valve 
in rear of the piston he employs another pulley connected to or carried by 
the carriage; by this means a free supply of air is admitted directly on to 
the back of the piston, and the tube in rear of the piston is filled with air, 
afterwards the valve is pressed down on to its seat, and so a perfectly air- 
tight joint may be secured. 





















Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &e. 

1007. R. ALLAN, Kelvindale, “ Paper machinery.” —Dated 3rd April, 1869. 
This consists essentially in dispensing with the woollen or felt jacket 

which is at present employed on the lower crutch roll of paper making 

machinery, thus using the upper crutch roll only covered. The rolls or 
rollers are preferably ground together so as to insure a practically perfect 
contact or complete joint throughout their length. 


Class 4.—AGRICULTURE.—None. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
995. W. Bayne and O, E. McGrecor, Wolverhampton, ‘* Carpenters’ 
planes.” —Dated 1st April, 1869. 

The inventor makes the face of the head of the plane movable, so that 
it can be pushed nearer tothe back edge of the mouth or withdrawn from 
it according to the extent to which it is worn, or the nature of the work 
tou be done. A portion of the head of the plane, carrying with it the 
whole of the head-face, about half an inch deep, is advanced and with- 
drawn by means of a screw which enters the remaining portion of the 
head. The head-face is kept true with the tail-face by sliding in a dove- 
tailed groove, and by a stud in the movable portion of the head, which 
enters a hole to correspond in the fixed portion thereof. 

1003. D. Osporn, Great Berkhampstead, “ Building with concrete.” —Dated 
2nd April, 1869. 

To avoid the necessity of having to wait until the concrete is set before 
the building can be continued (after a height of wall equal to the depth 
of a panel has been set up), the inventor so constructs and arranges the 
fastenings which secure the panels to the uprights that he can set one 
panel above the other and secure it in position as shown without first 
removing the lower panel. 
down from time to time (during the process of eens | all the uprights 
or vertical supports, the inventor makes them of a moderate length ; Le 
adds length to length, relying on the attaching of the panels thereto to 
secure these lengths of uprights in position. 


joint with one another. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
984. H. Carter and G. H. Epwarps, Bow, “* Breech-loaders.”—Dated 1st 
-Apvil, 1869. 
In y aad to adapt the Chassepot rifle for the Boxer or Daw .central-fire 
cartridge, the inventors first alter the bore of the breech and of the barrel, 
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in so far as the reception of the cartridge is concerned. They take an 
exact model of the original form of breech in rear of the rifling, that is to 
say, so much of the bore and cavity of the breech behind it as is necessary 
to constitute the receptacle or space for the cartridge when the arm is 
loaded, and from this model they form a corresponding metallic plug or 
stopper of similar shape and dimensions ; this they subject to a red hea 
po insert it firmly in the breech and rear of the cavity or shoe close to 
the breech, so as to close or plug the same. They then bore or drill 
through the body or sides of the barrel two apertures a short distance 
apart and at right angles to each other, passing completely through the 
sides of the barrel and plug, and they then insert two screws (forming 
screw rivets by hammering), which serve to secure the plug in position.— 
Not proceeded with, 

992. W. Ginson, Birminoham, “ Cramp keys.”—Dated 1st April, 1869. 

The inventor makes the cramp key or implement of the same genera 
form as that in ordinary use, that is to say, the implement consists essen- 
tially of a cramp and screw with the following additions or modifications. 
Instead of maxing the thumb bit or thumb plate of the screw of the ordi- 
nary form, the inventor makes the thumb bit in the shape of a square, 
hollow key at right angles to the axis of the screw, the key serving to 
screw and unscrew such parts as have square heads which will engage in 
the hollow key.—Not proceeded with. 
1017. F. Boyp, Boston, U.S., ‘‘ Brecch-loaders.” — A communication.— 

Dated 3rd April, 1869. 

First, the patentee claimsa breech-piece having lips upon its upper part, in 
combination with clamps attached to the barrels and projecting back- 
wards over the breech-piece ; Secondly, two clamps, whether attached to 
the barrels or breech-piece, in combination with two cam projections on 
which they clamp, and with two barrels arranged to turn upon a suitable 
opine, the whole arranged so that the barrels can be thrown to either 
the right or to the left; Thirdly, the plate or washer attached to the 
spindle, in combination with the raised or cam-shaped surfaces of the 
bearing plate; and, Fourthly, the barrels with metal plates at their rear 
ends, in combination with the clamps when the latter are inserted and 
suitably secured in grooves in the former. 

1020. G. A, Ermen, Eccles, “‘Breech-loaders and cartridges.”—Dated 5th 
April, 1869. 

This consists in constructing the cartridge chamber of a box slightly 
tapered, and of larger diameter than the remaining bore of the gun barrel. 
The difference in their diameters at their point of junction forms an 
angular shoulder of about 45 deg., and against this the front part of the 
cartridge wbuts when inserted therein preparatory to firing. A second 
improvement relating to the breech mechanism consists of a sliding 
wedge-shape block inserted in a slot formed by two plates or arms pro- 
jecting from the rear of the gun barrel, their extremities being connected 
to the gun-stock. 

1043. J. Mason, Birmingham, “ Breech-loaders.”—Dated 7th April, 1869. 
The breech-block, according to this invention, is caused to work upon a 
pin and open in a lateral direction. There is affixed to the pin a short 
ever, which acts upon a prong which is immediately connected with the 
extractor and forms part of it.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &e. 

983. C. Lance, Strand, * Clock and watch winding.” —Dated 1st April, 1869. 

The wheel which is geared into and worked by the pinion, on which 
the knob at the pendant is fixed, and which the inventor calls the first 
wheel, is fixed on to one end of an axle, while the other end of this axle 
is formed square for the purpose of winding by a key fitted thereto. This 
first wheel gears into a second wheel, and the two are kept in constant 
connection, asd gear by means of a piece of steel or other metal fitted 
under or over them, and on which the centre or stud carrying the second 
wheel is fixed. This piece of steel has its turning centre in common with 
the first wheel, and hasan arm to be acted upon for the purpose of setting 
the hands. On the barrel arbor is fitted a third wheel, and the second 
wheel is kept in gear with it by the pressure of a spring. By turning the 
knob at the pendant, or a key fitted on the above-named square one way 
the watch is wound up, by turning it the reverse way the piece of steel 
on which the stud of the second wheel is fixed moves concentrically with 
the first wheel, and the second wheel is lifted out of gear with the third 
wheel. 

989. C. D. Norton, Old-street-road, “ Revolving heels and tips.” —Dated 1st 
April, 1869. 

The inventor makes a dise of metal having a rabbet on its inside lower 
edge, the purpose of which is to permit a reeper, made of a circular piece 
of metal of a corresponding size, to pass the upper orifice of the disc and 
bear upon the rabbet, for the purpose of attaching the dise to its base 
upon the boot or shoe. Being thus placed, and the reeper having screw 
holes perforating its surface, it is firmly attached to the boot or shoe by 
means of screws or nails driven through the holes into that part of the 
heel formed upon the sole of the boot, at the same time permitting the 
revolving part of the heel to be easily turned by the hand at the pleasure 
of the wearer. 

990. T. Hiceins, Warrington-garden, “ Hats.”—A communication.—Dated 
Ist April, 1869. 

This consists in constructing hats with a clip or holder on their interior 
ya small bat brush. For this purpose the inventor employs a 
stnall spring clip of metal, secured to a card, which is glued or fastened 
in the crown of the hat. The jaws of the clip are formed to embrace the 
brush and nip against the sides of its back or handle.—Not proceeded with. 
991. J. Capuin, Pentonville-road, “ Umbrellas and parasols.”—Dated 1st 

April, 1869. 

Instead of affixing the notch to a piece of tubing or runner, cylindrical 
throughout its entire length, with the edge of the notch projecting con- 
siderably beyond it, the inventor forms that part of the tubing or runner 
situate immediately under the notch with a swell, the larger diameter of 
which is greater than that of the notch. 

996. G. H. Smrrnu, Colchester, “Cooking indicators.” 
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Dated 2nd April, 


For cooking eggs the inventor constructs a pan with a perforated bottom 
working on a hinge, so as to open and shut with a clasp, and to the top of 
the pan he fixes a whistle or other alarum capable of being operated upon 
by the pressure of steam. This alarum has a piece of wire gauze placed 
over its mouth, to prevent pinioning or choking. 

1006 M. Woxtrsky, Pilgrim-street, ‘‘ Locks for bags.”—Dated 3rd April, 
1869. 

The plate is provided with a long slot down the centre, and is attached 
te the metal frame, which is to be fixed to the bag or other receptacle. 
The plate has a key-bolt working in the slot on its underside, in connection 
with a catch-bolt, against which it works. 

1008. D. Nicou., Caledonian-road. ‘ Safe for food.” —Dated 3rd April, 1869. 

In constructing the sufe the inventor prefers to line it with prepared 
bitumenised paper slabs or boards, whereby it is rendered perfectly air, 
gas, and water-tight. These chambers may also be made with enamelled 
sheet iron, or any other clean and impervious substance. The opening or 
door is made to close up to an india-rubber washer. The exhauater, 
which is placed under the safe, is composed of a board having the same 
dimensions as the bottom of the safe. To the edges of this the inventor 
nails or attaches a piece of india-rubber or elastic cloth having a depth 
equal to the height of the preserving chamber or cupboard, and also nailed 
or otherwise fastened round the edges of the floor of the safe, and in this 
floor he has an opening communicating with the gas bag or exhauster.— 
Not proceeded with, 

1018. F. W. H. Mepuurst, Chancery-lane, “ Lamps.”—A communication.— 
Dated 3rd April, 1869. 

The inventor encloses the wick in a tube of suitable length, the lower 

end of which screws into the usual reservoir containing the liquid to be 


| consumed, and into which the lower end of the wick is to be immersed. 





The junctions of the panels | 
and the vertical supports are arranged at different levels, so as to break | 





The upper end of the wick is flush with the top of the tube, which is 
enclosed in a second tube capable of sliding thereon, The upper end of 
this outer tube rises above the wick tube, and at its upper end is placed a 
plug or nipple of copper or other suitable material, which may be solid, 
but is preferably made hollow, and closed at the top, the plug being filled 
with cotton. 

1019. J. G. Tonaur, Southampton-buildings, “ Parasols.”"—A communica 

tion. --Dated 3rd April, 1869. 

The stick of the parasol or umbrella is of solid steel, and tempered, so 
as to be strong and light. The stopping springs or catches are not set in 
a groove on the stick, and new arrangements of slides are employed, so 
formed that the lining of a parasol can be attached thereto without the 
stopping catches or springs being cramped in their action.—Not proceeded 
with, 

1036. A. Hetwic, Old Kent-road, ‘Sewing machines.”—Dated 6th April 
869. 

This consists chiefly in giving to the needle of a single-thread machine 
a lateral to-and-fro mation transversely to the direction of the sewing, so 
that the needle ascends alternately on the inside and outside of the edge 
of the hole; also in peculiar means employed for effecting this transverse 
to-and-fro movement of the needle, and in the combination of such means 
with the mechanism, for giving to the needle the ordinary vertical recipro- 
cating motion, whereby the thread is carried through the work. 

1040. A. V. Newton, Chancery-lane, ‘ Baking oven.”—A communication.— 
Dated 6th April, 1869. 

The inventor claims the rotating disc or hearth, mounted and operated 
in the peculiar manner described; also the crown plate, in combination 
with the fire-grates, covers, flues, regulating damper, flue, or chimney, 
and. ash-boxes, the whole constructed and arranged substantially as set 
forth in his specification, 
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1047. E. Cottarp, Southampton-row, ‘‘ Dress improvers.”—A communica- 
tion.—Dated 7th April, 1869. 

The object is to improve ladies’ dresses by a bustle or dress improver, 
which can be expanded or made narrower, according to the size required, 
by means of steel springs or whalebones fastened at the right and left 
angles, an opening being left in the centre of the tube in which the 
springs are moving. 

1049. H. B. Bartow, Manchester, “* Expanding caskets.” —A communication. 
—Dated 7th April, 1869. 

To the base plate are attached two side compartments, between which 
is.a drawer opening from both sides, and secured by a spring and pin. 
Above these are four small inner compartments hinged to the partition, 
which supports an upper central compartment, to which two other side 
compartments are hinged. There are also two more side compartments 
hinged outside the four smaller inner compartments. The whole is sur- 
mounted by a cover, which can be closed, so as to secure all the compart- 
ments by oue lock or key or a padlock.—Not proceeded with. 

1056. W. H. Douaas, High-street, Stourbridge, ** Glove fasteners.” 
7th April, 1869. 

In the centre of the underside of a stud or button the inventor mal 1 
screw-hole for receiving the eye or fastener, which consists of a screw with 
a small plate of a circular or other suitable form at the bottom, provided 
with a buss or projection in the centre, in which is an undercut, hollow or 
sunk, forming the eye of the fustener.—Not proceeded with. 
1057. W. H. Dovctas, High-street, Stourbridge, ** Sleeve link 

April, 1869. 

This consists of the ordinary flat button, on the back of which the 
inventor fixes a plate furnished with a sort of double hook; one end of 
the double hook is attached to the plate, and the other end is free. 
Instead of the double hook forming part of or being attached toa plate, 
as above described, it may, in some cases, be fixed direct to the solitaire 
itself.—Not proceeded with. 

1064. J. W. Warman, Farringdon, 
1869. 

This consists in giving the key a bayonet-like form, the finger portion 
being the higher; the thumper bar thus resting on the body portion just 
behind the finger portion will rise no higher than the latter, and, conse- 
quently, be clear of the pin-rail of the next manual above. The keys of 
the topmost manual of a set may be of the usual straight form.—Not pro- 
ceeded with. 

1067. H, Parstow, Glasgow, “ Shaping apparel.”—Dated 8th April, 1869. 

This relates to the form and arrangement of models or “ templates,” 
which are so shaped that on applying them to the cloth or fabric from 
which the article of apparel is to be made, and by drawing the outline 
formed by the edges of the model upon the cloth or fabric (the body of the 
person being befurehand measured), the shape of the various parts is at 
once obtained, which insures a perfect fit of the articles of apparel when 
the parts of which it is to be compused are put together.—Not proceeded 
with. 
1069. R. 

April, 1869. 

The whist marker is a suitable dial, on which are printed, engraved, or 
otherwise indicated, any given number of figures or signs according to the 
requirements of the game for which it is to be used, and the marker is so 
arranged that only one number or other sign shall be caused to appear 
through a hole formed in a suitable case at any given time.—Not proceeded 
with. 
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* Organ key-bourds.”—Dated 8th April, 


W. Munro, Clerkenwell-green, ‘‘ Whist warkers.”—Dated 8th 


Class 8.-CHEMICAL., 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

1059. W. H. Batmary, St. Helen’s, “ Oxidising agents.”—Dated Tth April, 

1869. 

The inventor avails himself of the fact that manganic acid, whether in 
combination with a base in the form of a manganate or just set free, wiil 
rapidly and readily absorb oxygen, whether alone or as it exists in the 
air, or as it might be mixed with other gases and produce permanganic 
acid, or a permanganate, which will yield up readily to any substance 
capable of combining with it ¢. portion of its dxygen and return to the 
state of manganate, which again, on its part, is ready to reabsorb oxygen 
and reproduce permanganate.—Not proceeded with. 

1060, L. Monn, Farnworth, “ Utilising waste soda.”—Dated Tth April, 
This relates to the utilisation of the residue which is obtained froin soda 

and potash wastes, after these substances have been oxidised and lixi- 
viated for the separation of sulphur and sulphur compounds, as now com- 
monly practised. For this purpose it is proposed to use the residue in 
the manufacture of soda and potash in the process called balling, by sub- 
stituting it for a purtion of the limestone or other such substance usually 
employed. 

1070. J. PAatrinson, 

Dated 8th April, 

The inventor reduc the waste or skimmings to powder, and mixes 
with it sufficient powdered lime, or other suitable alkaline earth, to decom- 
pose the chloride of zinc, oxichloride of zinc, and chloride of ammonia 
existing in the “‘skimmings.” As the “skimmings” are of variable com- 
position it is necessary first to ascertain the amount of chlorine contained 
in that to be brought under treatment, in order to determine what pro- 
portion of lime or other alkaline earth is required for the decomposition 
of the chlorides and oxichloride. For every thirty-five parts of chlorine 
contained therein about twenty-eight parts of unslaked lime, or about 
thirty-seven parts of slaked lime, or an equivalent quantity of other 
alkaline earth, should be provided and mixed withthe “skimming.” A 
suitable charge of this mixture is put into a retort or into a furnace, and 
heat applied thereto, so as to decompose the chloride of zinc, oxichloride 
of zinc, and chloride of ammonium before mentioned. 





1869. 


yewcastle-on-Tyne, “‘ Utilising ammonia wastes.”. - 









Class 9.—ELECTRICITY.— None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 

C. WEEKES, Great George-street, ‘Combustion of wood.”—Dated 30th 
March, 18 

This consists, First, in passing a wire or small piece of wood through 
holes at or about the centres of any convenient number of sticks or pieces 
of wood of equal or unequal section, such as are commonly sold in bundles 
for fire-wood, cut into suitable lengths. Secondly, in turning the ends of 
such pieces (thus fixed upon the wire or other centre) so as to produce an 
arrangement similar to that known as a cheraux de frise, in which state 
the wood is placed in the grate or fireplace where it is intended for com- 
bustion. Pieces of coal or other fuel are then to be placed in the spaces 
round the ends of the wood, and a light applied at the bottom, sides, or 
front.—Not proceeded with. 

931. T. Lippiatt, Orange, New Jersey, U.S., “ Engraving and chasing.”— 
Dated 31st March, 1869. 

The main bed of the machine supports the heads and extends forwards 
in the form of slides for receiving the main sliding rest or bed-plate, which 
carries the parts operating upon the tool. This plate may be moved 
nearer to or farther from the ma?dril, as required hy the article operated 
upon, and for this purpose a screw is employed. The mandril carries a 
face-plate ; upon this face-plate the article to be engraved is attached, or 
in place of a face-plate a chuck or other holder may be substituted. 

982. J. C. Leg, Ashton, Chester, “‘ Collecting excreta.”—Dated 1st April, 1869. 

The inventor employs boxes, cases, or receptacles, preferably formed of 
metal, und fitted witb lids, doors, or covers, so fitted or arranged as thut 
when the receptacles are closed by means of the lids, doors, or covers, 
the receptacles may be air-tight or nearly so. For the purpose of making 
the joint between each receptacle and its lid or cover air-tight, caoutchouc 
or any other suitable elastic material may be employed, or a channel may 
be formed in or on the receptacle which is to be filled or nearly filled with 
water or with « deodorising fluid or material, or with any suitable sub- 
stance or fluid, into which a flange formed on the lid or cover dips suffi- 
ciently to seal the receptacle; that is to say, to prevent wholly or partially 
the emission of noxious emanations from within the receptacle. 

987. E. O'CONNELL, Greenwich, “ Infant feeders.”—Dated 1st April, 1869. 

The inventor provides a cap or cover for the neck of the bottle made of 
porcelain or other suitable material which is not of a corrosive or delete- 
rious nature, and having « central aperture for the elastic or feeding tube 
to pass through, Near to or surrounding this aperture he makes one or 
more holes for the admissi atmospheric air to the inside of the bottle, 
by the aid of which hole or holes the fluid or other nourishment in the 
bottle is easily obtained by suction. 

988. J. B. Rawciirre, Manchester, “ Wire cloth for paper machines.” —Dated 
1st April, 1869. 

This consists in weaving wire cloth of a twilled, fancy, or basket pattern 
in an ordinary wire loom, to which two, three, or more triggers or healds 
are applied for raising and low the warp in the succession required. 
by the particular pattern to be uced. In weaving twills the inventor 
reverses the direction of the twill or diagonal in the warp at intervals, as 
often as may be required tu keep the wire cloth even on the rollers of the 
paper-making machine. 

997. J. Baru, King A ge pesge “ Printing and copying machine.”— 
. Ie 
suitable ng the invetitor arranges the following 


parts. At 
the front part of the framing he arranges a set of keys horizontally, 
somewhat similar to the key-board of a musical stringed instrument, a 
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forty-eight keys. Each of these keys corresponds to a letter of the 
alphabet, beginning at the left-hand of the key-board. The first key 
corresponds to the capital A, the second key toa small, and so on in 
regular order of succession throughout the entire number of keys, every 
other key corresponding to a capital letter, and the other keys to small 
let In connection with the aforesaid keys the inventur employs a 
series of levers, all radiating from the key-board or converging to a centre 
at any given distance from the key-board, Each of the levers is mounted 
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| on an independent fulcrum suitably placed, and a apring is adapted to 








each for keeping them raised when out of use, and to the converging 
ends of each of the aforesaid levers, the inventor affixes large and small 
letters or characters or types, in accordance with the letters on the keys, 
the types occupying a very small space when arranged side by side, say 
about 2in. for the fort ght letters. In a line with the key-board 
he adapts a flat table or tray fitted with a pad covering its surface, 
upon which is to be placed the blank sheet of paper that is to be printed 
upon, and upon this blank shect he places and secures in position « sheet 
of black, blue, or other coloured transfer paper capable of giving off the 
colouring matter with which it is prepared upon pressure being exerted 
on any part of its surface.— Not proceeded with. 

999. W. Marston, Lovahkborough, ‘* Bolts.”—Dated 2nd April, 1869 

This consists, in the First place, in forming that end of the bolt which 
usually slides into a staple or hole, or past a stop or check plate, of a cir- 
cular or inclined shape upon one side thereof; and, Secondly, in forming 
acircular or inclined shaped stud on a plate in which a number of holes 
have been made, through which screws are passed to secure the plate to 
the sill or shelf.—Not proceeded with. 

1000. F. Scnarer, Goldcn-square, “ Covers aud clips Jor bottles,’ 
April, 1869. 

A ring and a cup or cone of india-rubber, sponge, or grown material is 
fitted between rings secured to the top of a vessel or wine-cooler ; the cup 
has a series of radial cuts in it. When a bottle is inserted into the vessel 
it extends the opening in the rubber ring and forces down the flaps of the 
cone, thus preventing any escape of cooling properties. As the bottle is 
lifted the sponge removes the water from the outside, and the flaps pass 
under the bottom to remove any drops which escape the ring. A ring of 
sponge is also placed on the outer rings, on which the bottom of the bottle 
can be drawn. A spring clip is placed over the neck of the bottle to pre- 
vent soiling the bands ; it is composed of a ring and a series of tongues, 
1001. J. Curtrenpren and T. Weis, Maidstone, ** Mechanism for ballot 

voting.” — Dated 2nd April, 1869. 

This relates to certain arrangements and combinations of apparatus for 
receiving and registering votes by ballot, whereby only the number of 
balls corresponding to the number of persons to be elected may be em- 
ployed. The apparatus consists of one set or sets of revolving doors or 
turnstiles, through which the voter passes into a portable chamber to 
record his vote, and then passes through another set or sets of revolving 
doors or turnstiles out of the chamber. These doors are connected by 
mechanism either under the flooring or enclosed in suitable casing above, 
or by both means, so that the opening of one entrance door secures the 
closing of the exit door, and when the voter has passed into the chamber 
the door by which he entered also becomes secured, and prevents his re 
turn except by the exit duor. This is accomplished by fitting to the axles 
on which the doors revolve a plate or disc. Each of these plates or dises 
has studs or projections on it preferably on the periphery) which come 
against the end of aswivel plate forked at each end, and placed under the 
floor, or cased above, or both. As the entrance door is rotated the forked 
end prevents its being opened beyond the required distance; at the 
same time the stud on the opposite side of the disc pushes the correspond- 
ing end of the plate to one side by acting on the other end of the fork, 
the swivel plate moving on its centre. This movement causes the fork 
on the other end of the plate to engage and hold fast the disc of the other 
or exit door. 

1002. W. Y. CraiG, Harecastle, Stoke-on-Trent, and 8. 
Mitcham, ** Safety lomps.”—Dated 2nd April, 1869. 

This consists in securing the wire gauze or other casing of the lamp by 
means of a bolt, catch, pawl, or other similar fastening of iron or steel, 
situated inside the lamp and held in its place by means of a spring. This 
bolt or catch, on the application of a magnet to the outside of the lamp, 
will be withdrawn by the attractive power of the magnet, so as to allow 
of the wire gauze or other casing being removed. 

1005. G. H. Exvuis, New Barnet, “ Cleaning boots.”—Dated 3rd April, 1869. 

The inventor provides a neat base and pedestal or pillar, suitable for 
standing upon a table, and into this pillar he disposes a vertical shaft 
having a pulley keyed thereon, with a groove which receives a cord or belt 
of india-rubber. He then places a horizontal shaft in a suitable bearing 
through the centre of the pillar, with a driving wheel and handle at the 
end, made to act against the pulley and to drive it noiselessly by friction 
Upon the other end of this shaft he disposes a brush, slightly concave upon 
its surface, and having a sponge or other pad fixed thereto to receive and 
apply blacking to a boot held against it. This brush and pad are arranged 
to be easily taken on and off the shaft.— Not proceeded with. 

1010. W. H. DovG.as, Stourbridge, “‘ Jet ornaments.” —Dated 3rd April, 1869. 

This consists in ornamenting articles made of jet and vuleanite by 
sinking the surface to be ornamented and securing gold leaf and enamel 
(such as lavender and white) thereto as required.—Not proceeded with 
Dated 
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1021. W. Jonson, Swansea, “ Compressing combustible substances.” 
5th April, 1869. 

The machinery consists of a double-acting steam cylinder placed 
horizontally on a firm bed. The piston-rod, which projects on both sides, 
carries at either end a plunger fitting and working accurately in a long 
bottomless tube, the upper part or cover of which is made movable, and 
is so fitted that by means of a self-adjusting weighed lever the outer or 
delivery aperture of the tube can be either reduced or enlarged, so as to 
regulate the resisting power of the tube to the compressing power of the 
plunger. 

1023. J. U. Askuam, Shepiicld, “ Anvils.” — Dated 5th April, 1869. 

The inventor first prepares a model of the size and shape of the anvil 
to be produced. He then places it in a box formed of two or more parts, 
and covers it with composition. He then fills up the box with sand in 
the ordinary manner. After the model is removed and the sand perfectly 
dry—this being dune in the usual way—he first pours in through a suit- 
able opening the molten steel to form the face or table; then, through the 
same or other convenient aperture, after the steel on the table is suffi- 
ciently cool, he pours in a very mild molten steel, which flows over the 
table, and gives the requisite toughness and solidity to the steel ‘‘ beck.” 
After a proper time bas elapsed the inventor then pours in through 
another opening formed for the purpose the iron or metal, which also 
runs upon the steel, and forms the lower part or butt of the anvil, and a 
perfect amalgamation takes place between the iron and steel. The casting 
being complete, it is then finished in the ordinary manner for castings 
1026. W. G. Wnirte, Laurence Pountuey-lane, “* Safes.” —Dated 5th April, 

1869. 

In constructing the outer shell of a case or strong room the inventor 
forms it of 4 single piece of iron or steel, rolled or otherwise made into a 
continuous hoop or circle, or other convenient form, of any required 
thickness and size, in a similar manner to that in which the tires of rail 
way wheels are formed. The piece of iron is then by means of hydraulic 
or other pressure, caused to take the required shape, and so form a 
depository or safe, with the top, bottom, and two sides in one piece, 
without any seam or joint; and the back end or part is closed by means 
of a piece of iron or steel, riveted or otherwise attached to the back by 
means of angle iron or steel, or else to the edges of the body of the sufe, 
which may be turned or flanged over for the purpose. 

1028. J. Winter, jun., Wardour-street, Soho, *‘ Filling and corking bottles. 
Dated 5th April, 1869. 

The bottle or jar holder is formed hollow and steam-tight, with hollow 
recesses therein, say six, for example, of the same diameter and depth as 
the bodies of the bottles or jars which they are intended to receive. On 
the axis of this holder the inventor fixes a steam chamber open at the 
bottom and permanently closed at its top and sides, its ends being closed 
by spring doors, which vpen to allow the necks of the bottles to enter the 
steam chamber at one end and to pass out at the other end. These doors 
close immediately after each bottle or jar has entered and passed out of 
the steam chamber.— Not proceeded with. 

1032. J. STeRRIKER, Great Dujpield, “* Expressing oils.”—Dated 5th April, 
1869, 

This refers to letters putent dated Ist April, 1867. The inventor 
i ge pressing plates having grooved surfaces, and pressing boxes 
such as those described in the specification of the above-mentioned 
patent; and in order to provide for the plates being firmly held rela- 
tively to each other during the pressing operation, and for obviating the 
tendency to lateral und Jongitudinal movement, he connects the plates by 
a . form of metallic hinge, made by preference wholly or partly of 
steel. 

1035. F. F. Vittipicne, Northumberland-street, “ Piercing rock.”—Dated 6th 
April, 1869. 

These perforators or piercing machines are based upon the principle of 
a constant equilibrium between the motive force and the resistance offered, 
that is to say, that a self-acting and incessant equilibrium is established 
between the resisting forces and a regular and constant motive force, 
— by means of the handle or crank of the machine.—Not proceeded 
wi . 












1038. E. O’Brien, Liverpool, “ Beam dalance.”—Dated 6th April, 1869. 
This consists of 2 balance beam with arms of equal length, tu one end of 
which is suspended, the usual scale for carrying the ordi weights, 
or arod on which the weights are suspended, and on. the ethen.a box 
scale divided into two equal parts by a vertical dia) . The bottom 
of each compartment is hopper-shaped, having, by preference, three in- 
clined sides and one vertical side, which latter is Lemed by the side of 
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the diaphragm which divides the scale into two chambers.—Not proceeded 

with. 

1041. A. K. B. Granvitie, Seadsford-Th« s, ** Beating engines.”"—Dated 
6th A 1869 


The inventor substitutes a second roller for the stationary plate ; this 
roller revolves whilst at work, and the reduction of the rag or material is 
effected by the opposing blades of the two rollers. He sets the cutting 
blades spirally around the roller, by which means the action of the ma- 

} y J 








chine is improved.—Not proceeded wit 
1045. R. Norroik, Beverley, “Casting screw t Dated 7th April, 
1869. 


The inventor prefers to make use of a core-box of the shape ‘equired to 
form one-half of the screw. The core-box consists of a bed-pie ‘e in which 
a loose rim fits. A screw thread corresponding to that to be produced on 
the casting is cut on a piece of brass or other metal forming che centre of 
the core-box, and the sand is rammed in the space between the screw 





piece and the loose rim. The parts of the core-box are secured together 

by pins and cotters or other equivalents; and when the core is removed 

from the core-box it is dried previously to being placed in the moulding- 

box. 

1046. D. 8S. Cuase, Belfast, “ Combustion of gas.”—Dated 7th April, 1869. 
This consists in the use of a thin vertical bur or plate of solid or hollow 








steel or other metallic substance placed on edge across the upper surface 
of the burner, and at right_angles to a line intersecting the perforations of 
the burner. The vertical bar or plate may b to above the 
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mad 





burner in « rectangular, circular, semicircular, tapering, or other form, 
and it y be perforated. 
1048. W. E. Gepcr, Wellingtou-street, Strand i A co wni- 





cation.—Dated 7th April, 
This apparatus is usually composed by means of tubes joined at a right 
angle, and communicating with ea ther by the opening In the thick- 
ness of one of the pipes, which is horizontal, and towards the joint is a third 
conduit, placed horizontally, shaped like a truncated cone, and the large 
vpening of which is set and riveted to the edge of one end of the hori 
zontal tube The opposite opening is of about one-third the diameter of 
the other. Another tube fitting to the lower part of the second tube 
supports the pivot and permits the rest of the apparatus to revolve on its 
axis us a Weathercock or to stop according to the direction given to it by 
the crest, that i ys presenting to the wind the large opening 


if, 1869. 
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that is to say, alwa 


| of the conical tube. 











1052. J. H. Leaue, Leeds, “ Putting on boots.”—Dated 7th April, 1869 

This consists in constructing an apparatus having a metallic or wooden 
foundation or bottom of any suitable form or dimensions. On this foun 
dation or bottom two upright standards or brackets of metal are fixed, 








the hinder one of which has a forked lever attached to it for the purpose 
of holding the boot or shoe in position for putting on ortaking off. From 
these brackets or standards two or more pegs protrude for the purpose of 
























being inserted into the ups at the back and front of the boot or shoe, 
to hold the boot or shoe in a position for being put on or taken off.—Not 
proceeded th. 
1053. B. McEvoy, B gham, “ New 9 "Dated TH _ 1869, 
This new game is played principally by means of an appliance which 
consists of a frame upon which two arches are supporte nd which is 
fixed into the turf or ground by means of spikes which are attached 
thereto. Not proceeded wit 
1071. D. aad G. Hauias, Le ‘R t ly 7 ga Dated 
Sth April, 1869 
The inventors use a tap or cock of peculiar construction. On the face 


of the centre part (within which the cock turns) they place an index, 
I the handle of the cock is 


marked at given interals, to denote that when 
severally opposite to them, gas for the various numbers of lights which 
they denote is being passed through. The rotating part of the cock itself 
is made hollow, and pierced at its circumference with holes of varying 
size, so regulated that each is capable of supplying a given number of 
lights and no more, and the gas is emitted into the supplying pipe 


DEATH OF Mr. T. M‘ArTHUR.—Mr. Thomas M‘Arthur died at 
Ashfield, New South Wales, August 8th. Mr. M‘Arthur was for 
many y chief engineer of the Australasian Steam Navigation 
Company, and more recently he was managing partner in the 
Waterview Kay dock and works. 

SovTH KENSINGTON MuSEUM. 
trd October, 1869:—On Mond iy, Tuesd: 
from 10 a.m. to 10 p.m., Museum, 11,26: 
galleries, 1423; on Wedne 
Gd.), from 10 a.m. till 5 
galleries, 126; total, 14 
former years, 9951 ; total from 
8,901,179. 

TRADE IN THE NORTH-EASTERN District.—We learn that Mr. C. 
M. Palmer has fitted out anew steamer, on board of which he is going, 
in company witha number of friends, to witness the opening of the 
Suez Canal. The directors of the North-Eastern Railway Com- 
pany let two contracts of some importance on Friday. The first 
was for the Gilling and Helmsley line, which was let to Mr. 
Walker Stead, of Southport, for £21,400, and the second was 
for making an alteration at Bishopton-lane, Stockton, let for 
£7682. It is expected that the Northumberland Central Rail- 
way will be opened to Rothbury in the latter part of next spring. 
Mr. Vaughan, who may be described as the largest pig-iron maker 
in the world, is expected to be the new Mayor of Middlesbrough. 
The ironworks about Hartlepool appear to be going on pros- 
perously. 

CLEANING THE Grrat Eastern.—The Great Eastern steam- 
ship had her bottom cleaned preparatory to sailing with the Anglo- 
Indian cable. The great size of this vessel renders the docking 
and cleaning of her a heavy expense. Capt. Sherard Osborne, 
C.B., and Capt. Halpin, therefore, decided to clean the ship's 
bottom as she lay in the Medway by means of divers; the con- 
tract was given to Mr. Pearce, of Whitstable, who, with eight 
divers, completed their task in six weeks, using the patent diving 
apparatus of Mr. Siebe, of London. The ag be bottom was sur- 
veyed personally by Mr. Gorman Siebe to see thatthe contract was 
properly carried out. Theaccumulation of mussels was more than 
one foot thick in some places, so the men had nolight task. Messrs. 
Siebe Brothers have fitted up on board one of their patent ice 
making machines, to make two tons of ice per day, which will 
prove a great boon to the expedition. ‘The surplus ice will be 
thrown into the tanks for the purpose of keeping the cable as cool 
as possible. ‘ 

fsronvanr DECISION ON THE Truck Act.—At the petty sessions 
on the 25th of Octob«r, before a full bench of magistrates, Charles 
Morgan sued Thomas Middleton, the manager, under Mr. Scott, 
the contractor for the Saltburn Extension Railway, for 14s. 6d., 
wages alleged to be due and unpaid. Mr. Fawcett, jun., of Yarm, 
appeared for the complainant. and Mr. J. H. Draper, of Stockton, 
for the defendant. The complainant had received tickets for the 
amount claimed to what is known as a “‘ Tommy shop,” and had 
received goods to the extent of 12s., but retained a ticket for the 
remaining 2s 6d. Under the Truck Act (1 & 2 Will. IV., cap. 37, 
sec. 19) labourers employed in tae working or getting of stone, 
slate, or clay are entitled to be paid in coin only. It was proved 
the complainant, in his ordinary work as a navvy, had occasionally 
dug portions of clay with the other soil he was required to exca- 
vate. The defence was that as the complainant simply removed 
any clay as he would any other substance, and did not dig clay to 
be used as such, the case did not come within the Truck Act. It 
was also shown that the wages were payable fortnightly, and that 
then coin was invariably paid, but if an advance were desired 
tickets were then given. The employer had no interest in the 
shop, and goods were supplied at a fair and reasonable price. The 
magistrates, after much Seiten and consideration of the ques- 
tion, decided that the case did not come under the Truck Act, and 
dismissed it. 

MoveErn Inventions.—That great invention the “ Chronograph,” 
which times all the principal events of the day, and has revolu- 
tionised aud superseded the clumsy old-fashioned ‘‘ Stop-watch,” 
seems likely to be eclipsed in fame by that still greater and more 
useful invention the ** Keyless Watch.” The fact of no key being 
re juired renders these watches indispensable to the traveller, the 
nervous, and invalids. The enormous number sent even by post to 
all parts of the world is a convincing proof of their great utility. 
The prices at which they are sold range from 5 to 100 guineas. 
Thotsahds of them are manufactured by Mr, J.. W. PRs of 
Old Bond street, and of the Steam Factory, Ludgate-hifl, London, 
who sends post free for 2d. a most interesting historical pamphlet 
upon watch-making.—[ADVT. ] 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FINISHED IRON: Less doing: Orders completed: Home require- 
ments : Indian and Government orders—THE KINDS IN DEMAND : 
Sheets, strips, latens, heavy sheets for stamping, boiler plates for 
shipbuilding, best bars—A SPLENDID RAIL TRAIN FOR STEEL 
RAILS: The dimensions : The market-—REMARKS ON HEAVY AND 
LIGHT RAILS—THE PUDDLERS’ MOVEMENT FOR A RISE OF 
WAGES: Remarks—SPECIAL MEETING OF IRONMASTERS YESTER- 
DAY: The decision—IS THERE TO BE AN ARBITRATION BOARD IN 
THE IRON AND COAL TRADES IN THIS DISTRICT?—Mr. Kettle 
upon Middlesbrough sustem and the workmen’s rules—P1G IRON : 
Quiet--COAL TRADE: Steady — ANOTHER MEETING OF COAL- 
MASTERS: Further approval of indexed boats — HARDWARE 
ESTABLISHMENTS : Less doing than last month—THE MARKETS 
REVIEWED: India and its future necessities: China, Japan, 
North of Europe, Mediterranean and Continent, United States, 
Canada, Australia and New Zealand, South America. 

THERE is less doing now in the iron trade of this district than 

was observed even a week ago. Between those two dates the 

difference is not a but it is conspicuous if nowand a 

fortnight ago should be compared. 

All the export orders for the North of Europe have been got out 
of hand; the difference in the extent of the demand is having the 
aang of occasioning quietude in departments previously quite 

usy. 

The home requirements, and those likewise having reference to 
ports not closed in winter, are, however, sufficient to keep the 
works generally in steady occupation throughout the greater part 
of the week. 

At those establishments where there is a good Indian trade being 
done, and where also some good Government orders are in hand, 
the whole of the week can be profitably utilised. 

There is still an encouraging consumption of sheet iron, galva- 
nised and black, alike corrugated and plain, for our Antipodean 
dossessions and for Canada. Strips are active for gas tubing, and 
80 too are hoops for baling and for coopers’ uses. Latens, too, are 
selling, both at Rome and in a few continental directions. The 
coarser kind of sheets, but which must bear the stamp, are in 
demand for those uses to which they are usually put at this time 
of the year by the makers of season ewe goods. Boiler plates 
are going away to be used up by shipbuilding firms who, some 
time ago, were sending some satisfactory specifications into this 
district. Best bars are hardly in so good request as they were ; 
still a fair amount of business is being done in that denomination 
on account of the first-class merchants. 

Not enly is South Staffordshire now producing considerable 
quantities of rails, but in this district too the means are being pro- 
viced for the manipulation elsewhere of steel into rails. Messrs. 
T. Perry and Sons, of the Highfields Works, Bilston, have now in 
hanc a spendid train of 24in. three-high rolls for a North of 
England firm wh are increasing their make of steel rails upon 
the Bessemer principle. The train, as the trade will perceive, 
is of more powerful dimensions than is customary. In this part of 
the kingdoi the maximum size is usually 20in., but the preference 
which is being shown by some engineers for heavy rails is leading 
makers to lsy down machinery capable of supplying the request of 
the markets in this direction. In another respect this train is an 
exception to the rule. By the use of three rolls the heavy rails 
can be finished with a rapidity not practicable when only a pair of 
rolls can be used. Thus it will be seen that, though the most 
recent investigations of railway engineers would seem to point in 
the direction of light plant, yet the makers of rails are prepared 
at present to invest capital in supplying rails of the maximum 
massiveness, as well in steel asin iron. 

The puddlers are less ready to work full time where they are 
required than they were last week. This is understood to be 
strategy, having in view a rise of wages for which they are asking. 
In the Wolverhampton district the puddlers are willing to accept 
a rise of 6d. a ton, but about Brierley Hill efforts have 
been made by men of strong unionist tendencies to 
induce a shoulder-to-shoulder demand for 1s. a ton to 
puddlers and 10 per cent. to millmen. The course which the 
masters will pursue was amply debated yesterday (Thursday) in 
Birmingham at a special meeting of the trade called for the pur- 
pose, when it was resolved:—‘‘ That there should be no rise in 
iron, but sixpence be given to puddlers only.” 

It is believed by many hereabouts that we shall have in this 
district to form a board of arbitration and conciliation for the 
settlement of disputes in the iron and coal trades, even as such a 
board has been founded in the north. Of the state of things exist- 
ing in the Cleveland district a very pleasing picture was drawn by 
the arbitrator himself a few nights ago when addressing in 
Wolverhampton representative builders and those of their 
workpeople in that borough who, too, adopt this method, 
under the same arbitrator, of settling any differences which arise 
between them. Mr. Kettle said that when he was last at Middles- 
brough, under circumstances so pleasing to himself (the presen- 
tation to him, by the ironmasters and their men, of a despatch- 
box), he was sent for by the working men in the iron trade of the 
north. The men were meeting in Middlesbrough to revise the 
rules of their trades unions ; they wanted, they said, nothing that 

was illegal, and they wanted security for their funds, which they 
did not mean again to spend in wrangling and strikes, but to hus- 
band, with the hope of ultimately using them for their own inte- 
rests without detriment to their employers. They said: ‘‘ We feel 
that, as a body of men earning a high rate of wages, we ought to 
lay something by against the time, which we believe is coming, 
when working men may share some of the profits of trade when 
they are able and willing to share some of the risk. We are satis- 
fied with the board of arbitration we have established, and we 
want it to continue. If, therefore, there are any rules that are 
illegal in our union strike them out, and add anything that you think 
will conduce to a better understanding with the masters, while 
promoting the object we seek.” He revised the rules for them, 
and found that they provided for the formation of union funds 
upon an arbitration basis, and made it obligatory on the men to 
submit all points of difference with their masters to boards of 
arbitration. The plan of making a union a great joint-stocklabour 
fund, to be ultimately used for the extension of trade, was a g:eat 
step in advance, and it was no less a step in advance that each 
side had to deal with the other in the aggregate. Both sides 
knew this, and both sides wished it to be so. The masters had 
their union and the men theirs ; each compact and well organised, 
but not antagonistic. Each knew what they were about, that 
their busi was tor ile differences, while the men collected 
money to enable them, without interfering with trade, to take 
advantage of any change that might take place in the relation of 
labour to capital, of employer to employed, or the organisation of 
industry in that part of the world. 

Pig iron remains quiet. For best qualities the demand is, how- 
ever, equal to the output, and some consumers are complaining of 
the slowness with which deliveries are being made. 

The coal trade remains steady, though proprietors are unable to 
get hardly any better prices than have ruled for some time past. 

The coal masters on the western side of Dudley held a meeting 
on Tuesday at Brierley Hill, under the presidency of Mr. E. F. 
Smith, and determined in accordance with the resolution of the 
recent meeting at Dudley Port on the eastern side, mentioned last 
week, that a deputation should wait upon the directors of the 
Canal Company, with a view of inducing them to compel owners of 
boats to index them, thus showing the weight at different depths. 
In the meantime it was resolved to keep Mee ary into boats. 

There has been less work done at the different ware maki 
establishments in the month now terminating than in the mon’ 








begun a quarter, and a quarter during which, in all but excep- 
tional descriptions, the consumption is not heavy. The closing of 
the northern of Europe shipping season has likewise had a quiet- 
ing influence ; and the season trades which usually come in to 
make up for the loss in that departniént of the export business is 
not equal to the expectation, whilst the home trade in what has 
hitherto been the best markets keeps even more unsatisfactory 
than is comprised in the term quiet. 

We have before intimated that the Bombay and Calcutta 
markets are paying well for attention given to them years ago ; 
and the experience of men hereabouts is confirmatory of the views 
just recently expressed by Mr. Grant Duff, M.P., that India should 
be cultivated as a market with much more enterprise than has 
hitherto marked our business relations with the inhabitants of that 
vast dependency. A hint, too, has been thrown out by the same 
gentleman which will soon be acted upon equally to our advan- 
tage in relation to that market. ee will be started for the 
selling in this country of native made goods. In return we shall 
be sending out our wares, the ability of the Indians to buy having 
arisen from the purchases we have made from them. 

ina is a good customer just now for most descriptions of 
goods which that market has generally bought, and the prospects 
are reported as increasingly satisfactory. 

Japan is not what it had been anticipated it would prove. There 
is need for very great caution in the business done with that part 
of the world. But merchants who have turned their attention to 
that empire still entertain the belief that even yet large trans- 
actions may be looked for if native requirements are carefully 
studied. 

The trade in railway accessories keeps brisk. "Whoever has been 
active in these northern markets keeps well engaged, notwith- 
standing the closing of the season, the wants being such as to 
justify storing to a reasonable extent. 

The Mediterranean and continental markets generally are quiet, 
but without marks of depression. Both Spain and also Italy, with 
Austria, it is believed, will develope requirements, to satisfy which 
| give rise to a considerable amount of activity at no distant 

ate. 

The United States are good for the South, so far as it possible 
for them to be in the present condition of the money market there, 
and only a few months, comparatively, is expected to elapse before 
the necessities of that part of the world are enunciated with a 
distinctness that shall be in every way satisfactory. 

Trade might still be done with Canada, but shippers are reluc- 
tant to accept the conditions which the Canadians desire to impose 
in respect of payment. 

Australia is no great things yet, but the demand both from that 
country and likewise from New Zealand is steady in many 
instances. 

It is too early since recent warlike successes for those South 
American markets which have lately been so much disorganised to 
settle down into a healthy state; yet confidence is still strong as 
to the amount of business which must at no distant date be done 
with that part of the globe. As to Valparaiso, complaint is made 
in the latest advices that business had been interfered with there 
by the prediction of the renewal of earthquakes on the west coast 
of South America. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The home demand : Encouraging prospects : The 
purchases of the railway companies : Relaying requirements : The 
inquiry for miscellaneous descriptions : Foreign business tolerably 
buoyant : American rail contracts on the books : Makers declining 
to accept fresh orders at current quotations : An advance in prices 
looked forward to: The wages question in abeyance: Increased 
Jirmness in the pig tron market—TIN-PLATES: Few purchases 
on American account—STEAM AND HOUSE COAL TRADES. 

THE home demand for Welsh iron has shown some signs of 

movement since last report, buyers being perhaps fully convinced 

that they will derive no benefit by further waiting, for the pro- 
spects of the trade generally are of that fairly encouraging character 
thatadeclinein quotations is not at all — South Wales being 
peculiarly a rail district, the principal home buyers are, as might be 
imagined, the great railway companies, and since the great panic of 

1866 they have not been able to enter the market with that freedom 

which formerly characterised their engagements. For new lines 

the demand has long ago been reduced to the lowest possible mini- 
mum, the extensions carried out during the last two years being 

of unusually small length, and it cannot be said that there is a 

likelihood of much improvement under this head. 

On relaying account, however, considerable supplies will be re- 
quired, and it is to this source that ironmasters look for an in- 
creasing demand. In the miscellaneous descriptions there is also 
a probability of the home inquiry showing a gradual improvement. 
Foreign business continues tolerably buoyant, the rail mills being 
well employed on American and continental rail orders. Several 
of the works have American rail contracts on the books that will 
give them regular employment for from two to four months, and 
more orders could now be secured if makers were disposed to accept 
current quotations for forward delivery. Proprietors prefer waiting 
to accepting fresh contracts under the conditions named, being, 
no doubt, of opinion that the commencement of the year 
will witness a rise in prices. The wages question lies in abeyance 
in this district, and the hands could not adopt a wiser course, for 
as soon as employers can afford to give a 5 per cent. or 10 per cent. 
rise, previous experience shows that they will readily, and 
unasked, grant it. In pig iron the market shows rather more 
firmness, the stocks held in other districts being reported to be 
considerably larger than what they were at the corresponding 
period of last year. 

In the tin-plate trade there is not as — any change for the 
better. American houses are making but few purchases, and 
these are for quantities that have no appreciable influence upon 
the market. 

There is a fair amount of business doing in steam coal, and had 
it not been for several failures during the last four or five weeks 
there would be still greater vitality evinced. The leading conti- 
nental markets are taking average quantities, and from several 
of the mail packet stations there is a better inquiry. Altogether 
the prospects of the trade may be considered hopeful. House quali- 
ties command a larger local and inland sale, consequent upon the 
cold weather which has set in, while coastwise the shipments 
show some slight increase. Cokes suitable for Staffordshire iron- 
making continue in good demand. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIvERPOOL: Revenue of the Mersey Docks and Harbour Board : 
New Market HALL FoR ACCRINGTON—HIGHLAND RAILWAY— 
RAILWAY REVENUE THIS HALF-YEAR—THE CLEVELAND IRON 
TRADE—THE WALTER STANHOPE (S.S.)—NORTH-EASTERN AND 
MIDLAND RaILWAYs—STATE OF TRADE IN SOUTH YORKSHIRE— 
SmMoKE aT Braprorp — NortH-EASsTERN Topics: Mr. C. M. 
Palmer and the Suez Canal: North-Eastern Railway : North- 
umberland Central Railway : Hartlepool, &c.—STaATE OF TRADE 
AT SHEFFIELD. 

TuHE Mersey Docks and Harbour Board has run its finances very 


close. In the year ending June 24, 1869, the revenue collected 
was ,132, while the expenditure in the same period was 
£839,368. Interest on the bonded debt absorbed no less than 


£636,025. The revenue of the board is understood, however, to 
have sensibly increased in the current financial year. 
On Sa y a new market hall, recently erected in Accrington, 


of September. Then the month closed the quarter; now we have { was publicly opened by Mr. Dugdale, chairman of the local hoard. 





ae ns is 107ft. long by 120ft. wide, and the centre roof is 
48ft. high. 

The Highland Railway was worked during the half 
Aug. 31 at the extremely low rate of 35°04 per cent. o' 
receipts. 

Only four of the great railways have made much ape with 
their revenue returns during the current half year. ese are the 
Great Eastern, which has earned £938,455, against £910,555 in the 
corresponding period of 1868; the London and North-Western, 
£2,168,652, against £2,128,072; the Midland, £1,132,829, agai 
£1,039,530; and the North-Eastern, £1,266,522, against £1,181,965. 
All these systems have been extended this year, with the exception 
of the Great Western, which is not working any extra mileage. 
The Great Northern has slipped back to £699,795, as compared 
with £720,269 in the corresponding period of 1868. The Lanca- 
shire and Yorkshire has remained nearly stationary, its receipts 
having been £826,472 and £824,044 respectively. 

An advance of 6d. per ton, which took place recently in pig, in 
the Cleveland district, is ex to be maintained. The chief 
makers of pig are well sold in advance, and are consequently not 
at all eager to enter upon fresh transactions. <A good deal of pig 
is being sent from Cleveland to Belgium, France, and Newcastle ; 
and large quantities of rails, fish-plates, bars, and bolts are being 
exported to Cronstadt, Antwerp, and other places. The mines at 
Eston, Guisborough, Marske, and Brotton are working well, and 
the blast furnaces and finished ironworks are also assured employ- 
ment for a considerable time in advance. The various branches of 
local engineering industry are tolerably brisk ; the foundries are 
also somewhat more active. 

The Walter Stanhope screw steamer, the property of the Goole 
Steam Shipping Company, which has been for some time under- 
going several alterations in the yard of Mr. Samuelson, of Hull, 
made a trial trip on Monday. The trip was attended with satis- 
factory results. 

The North-Eastern Railway Company will apply to Parliament 
next session for powers to extend its Northallerton branch through 
Wensleydale to Hawes, there to join the Settle and Carlisle line of 
the Midland Railway Company. This new project will involve the 
abandonment of the authorised Hawes and Melmerby Railway, 
to which the North-Eastern Railway Company has permissive 
powers to subscribe £175,000. 

There is little change to report in the South Yorkshire iron 
trade; at nearly all the works arather active business is being done 
in rails, plates, bars, and some descriptions of castings. The coal 
trade of South Yorkshire is moderately active. A rather larger 
amount of house coal is being forwarded to London. In the trade 
in steam coal to Hull and Grimsby there is little or no change to 
report; the exports of coai from Grimsby increased in September 
as compared with September, 1868, but those from Hull declined. 
There is not so much engine coal being sent into Lancashire. 

Several persons were proceeded against at the Bradford police- 
court on Friday for non-consumption of smoke. In almost every 
case fines were imposed. 

The railway trade at Sheffield is less active; the heavy orders 
from Russian and other foreign markets have been executed for 
the most part, and fresh orders have not come to hand. There is 
some little inquiry for steel rails. The heavy branches of the 
iron trade are generally moderately active, and prospects are more 
encouraging than they were twelve months since. The armour 
plate mills arein full work, and a fair trade is being done in heavy 
castings. 


ad ending 
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PRICES CURRENT OF METALS AND OILS. 















































1 1 . 
Coprer—British—cakeandtile) £ 5s.d. £ 8. a.| £8.da..£8. d. 
Per ton .cccccccccccccce| TL O O.. 73 0 0/73 0 0.. 75 0 O 
Best selected ..sssecesecoee| 73 0 0.. 74 0 0/75 0 0..77 0 0 
Sheet .ccccccccccece 7710 0.. 78 0 0|78 0 0..80 0 0 
Bottoms .cccccscccccccccce| 81 0 0.1. Uv O 0 81 0 O.. 8 0 O 
Australian, per ton ........| 7310 0.. 75 0 0|77 0 0.. 80 0 0 
Spanish Cake seteeeeseeeees | 70 0 0.. 0 0 0'70 0 0.71 0 0 
Chili BArS..seeeseeeeeeesees | 67 O O.. 0060 00.000 
Do. refined ingot |} 7010 0.. 72 0 0; 7110 0.. 7310 0 
YEtLow MerAL, per Ib. 0 0 6 O 063) 0 0 6 007 
Iron, pig in Scotland, to 213 3 cash | 213 0 cash 0 
Bar, Welsh, in London 615 0.. 7 0 4 610 0.. 615 0 
Wales .. 600. 65 0| 51450. 600 
7S OO. FF 8 FY Ge Te 
Rail, in Wales..... ies 615 0. 7 0 0| 515 0.. 6 00 
Sheets, single in London 950.000 950.000 
Hoops, first quality .... 850.876 850.000 
Nailrods ...ee.- ssesgueeece! FO Be TW OT F Oe TRS 
Swedish.....coc--ccccssoooe| 915 0.0.10 5 0] 9 7 6.10 5 O 
Leap, Pig, Foreign, perton ..| 18 7 6..1810 0|18 7 6..1810 0 
English, W.B. ...ece.ssceeee| 20 5 01. O 0 0/21 5 0.4. 00 0 
Other brands ....ccccce--ee| 1817 6..19 2 6/19 2 6.19 5 6 
Sheet, milled ........ 20 0 0. 0 0 0} 20 00., 000 
Shot, patent. .cecccees 22 0 0.. 0 O 0} 22 O 0.. 22 5 0 
Red or minium ...... 2010 0.. 2010 0| 2010 0 000 
White, dry ..... eeeee 26 0 0.. 28 0 0| 27 0 0.. 28 0 0 
ground in Oil .e.eee 26 0 0.. 29 0 0/26 0 0.. 29 0 0 
Litharge, W.B. ..+ 24 00.. 0 0 0/24 00.. 000 
QUICKSILVER, per bot. ....000.| 617 0.. 618 0| 617 0.. 000 
SpPELTER, Silesian, per ton....| 1¢ 5 0.. 1910 0/2010 0.. 2012 6 
English V&S.....escece0--| 19 5 0.. 1910 0) 20 5 0.. 2010 0 
Zinc, ditto sheet.....+.. 2410 0.. 25 0 0/27 0 0.4. 000 
STEEL, Swedish faggot 000. 000) 000. 000 
Keg .e--scce eoee 1 0 0.. 0 0 0/1415 0..15 0 0 
Tix, Banca, per cwt. 660.000); 000. 000 
Straits, fine—cash 65 0.. 0 0 0} 500.000 
For arrival .. 63 0.. 6 4 0) 50 0.. 510 0 
English blocks 63 0. 00 0) 530. 000 
Bare ..ccccce -| 640. 000 540.000 
Refined, in block: -| 610 0.. 0 00); 560.000 
TrvpaTEs, per bx of 225 sheets 
BO GED cccccccccesscoesvcess $3 Oc THEOL EB 1 8 
BE Beic ccscceccceccsevers! § OB OH. EM CTT Bae 3 OO 
IC charcoal ...cccces. 18eo. 1130 0180. 1 9 6 
IX ditto...cccccrsoecs 114 0. 116 O}| 114 0... 114 6 
Coa.s, best, per ton .... 019 6.. 020 6) 018 9. 019 6 
Other sorts .....-cesccosese| 016 9.. 019 0] 015 6. O17 9 
O1Ls, per tun, Seal, pale ......| 39 0 0.. 0 0 0/ 36 0 0.. 3610 0 
Brown ..ccccccscccccsccese| 33 O 0.. 34 0 0} 31 0 O.. 32 0 O 
Sperm, body .se-.ese.seeee| 91 0 Ove 0 0 01100 0 0. 0 0 0 
Whale, South Sea, pale......| 39 0 0.. 0 0 0) 38 0 0..40 0 0 
Yellow seccccsserccsescee| 38 0 01. 0 0 0) 37 0 0.. 39 0 0 
Brown sees 34 0 0.. 35 0 0) 33 0 0.. 34 0 0 
Fish 32 0 0.. 0 0 0/32 00.000 
Olive, Gallipoli 58 0 0.. 0 0 0) 68 0 0.. 69 0 0 
8) ish.... 56 0 0... 0 0 0} 66 0 0 67 0 0 
Palm eee 4210 0.. 0 0 0/45 0 0.. 000 
Linseed .....0.+--cecee 2910 0.. 2915 0/30 0 0. 000 
Rapeseed, English pale 4010 0.. 41 0 0/33 0 0. 0 0 0 
DOU. sccdcodescens 38 0 0.. 38 5 0)/3010 0.. 0 00 
Foreign pale 4310 0.. 44 0 0) 34 0 0.. 3410 0 
rown .. 39 0 0.. 0 0 0) 81 0 0.. 3110 0 
H Prrerer rity) 72 0 0.. 73 0 0) 67 0 0..70 0 0 
Tallow cecccccccccecscccccccce| 85 0 Oo 0 O 0] 87 0 0.1. 380 0 
PRICES CURRENT OF TIMBER. 
1869. : 1869. | 1868. 
Per load a2 8 4s £ & | Per load— £020 4264256, 
Teak ....+e++++++++10 10 11 10 | 10 10 12 10 | Yel. e, per reduced C. 
Quebec, red pine .. © 15 415| 3 > 4 8 ja, Ist quality 18 (0 1910 17 01810 
yellow pine... 4 0 5 1| 213 315 Qnd do. .. 13 01310, 11 10 1210 
0 0 0 0] © © O O} Archangel, yellow.. 101013 0 1 13 0 
é 517| 5 5 6 | St, Petersburg, yel. ll 012 0) 1) O12 0 
5 0| 315 415| Finland .......... 6 0 610 575 
5 510| 4 O 417 | Memel..... 0 0 vo 12 013 0 
v 0 0| © O O O| Gothenburg, yel. 8 0 915) 8 0 9i0 
5 6 5) 45 Sly te 710 81 1 0 
0 4 0} i 4 O| Gefle, yellow ...... 9 01010; 9 0:0 0 
0 #10] 215 3 0 | Soderhamn........ 81010 ©} 9 01010 
5 3 0] 215 4 O| Christians, per C. 
5 211 2239) 190. by 8 by 9410 0 12 10] 10 10 12 10 
0 6 ; oe . 4 in, — van 
0 jank, 1 
SSO AEE 5 I Dl 
0 ves. stal le 
peat 520 0610) 7 8 10|| Quebec pipe a 0 67 10) 67 10 0 O 
Deals, per ©., 12ft. by 3ft. 9in, ln 6is | ane. 19 02 0} 2310 0 o 
So Feaawbcepruce 13 015 0118 015 O|| Pipe 1. J 2 © DOMES 0180 10 
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THE engine illustrated in the annexed engraving deserves atten- | 


tion principally because of the very ingenious axle-boxes fitted to 
the trailing wheels, which are perfectly novel. The action is not 
quite that of a radial axle-box, 
but it might easily be modified 

to secure that end, if deemed 
desirable. 

The inclined planes used in 
the ordinary bogie are done 
away. A massive girder spans 
the two trailing axle-boxes, as 
shown in the enlarged view. --’ 
The ends of the girder move 
up and down in ordinary 
iron plates, and take the 
spring thrust studs on the 
oon side; over each box is 
placed a heart-shaped piece 
of metal hinged on a 
pin. As the axle-boxes move 
to either side, the heart 
turns on the pin, but it 
cannot do so without raising the 
engine a little. The result is 
that the wheels always tend to 
go back to the cen’ sition, 
at which the centre of g gravity 
of the engine is lowest. The 
action is simi in effect to 
the inclined plane, but the 
motion is easier, steadier, and 
more satisfactory. The peculiar 
binding of the surfaces, common 
enough in the Bissell and other 
trucks, is entirely absent; while 
the engine is guided more cer- 
tainly by the trailing wheels 
than is the case when radial 
axle-boxes of the Adams pat- 
tern are used, for obvious reasons, 

The trailing wheels, it will be 
seen, are coupled to the others, 
notwithstanding that they move 
laterally about an inch from the 
centre oor yo No trouble is 
experienced, pring and pla 
of thegcoupling rods pom a 
sating for the displacement. 

Messrs. Black, Hawthorn, 
and Company are constructing 
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several on this principle, the late- 
ral movements being found to Lie 
answer all practical purposes, and very much facilitate the work- 


ing of the engine. 

As regards the general characteristics of the engine illustrated, 
we may notice that the load is distributed as equally as is possible 
in a six-wheeled tank engine with the trailing wheels behind the 
fire-box. This is attained by carrying part—about one-fourth—of 
the water behind the fire-box. This reserve tank is only resorted 
to when the saddle is “—. The inside bearings are very large, 
a condition secured by the use of outside cylinders. The engines 
are so carefully balanced ¢hat they run quite steadily at forty 
miles an hour. 

The following are some of the particulars and _ principal 
dimensions. The diameter of cylinders is 16in., stroke 24in., 
diameter of wheels 4ft. Gin., total wheel base 12ft. 9in., the 
weight of'engine in full working order, as taken from the North- 
Eastern Railway adjusting table. is leading wheels 114 tons, centre 
wheels 12 tons, trailing wheels 9 tons ; total 324 tons. 

v The quantity of water carried in tanks is about 950 gallons, and 
35 cwt. of fuel in coke box. The frame is built.of solid plate, 
1yzin. thick, being very strongly braced by cross and diagonal 
stays ; all working parts and tyres are steel, and the slide valves 
are balanced by the introduction of Young’s patent. The boiler 
is double riveted in longitudinal seams, the holes for rivets in 
all flanged plates being drilled instead of punched ; the whele of 
the boiler plates are planed on all edges before being put toge- 
ther. Messrs. Black, Hawthorn, and Co. are now Bos com- 
mencing to rivet these boilers by hydraulic pressure, the rivets 
being found to much better fill the holes than by hand work. 
These engines are worked at a pressure of 140 lb. per square inch. 
The cylinders are secured to each other by a strong box girder, 
thus being, as it were, self-contained, and preventing a separate 
and independent strain on the frames. During experiments with 
these engines, a train weighing 330 tons was st on a gradient 
of 1 in 150, corresponding to a tractive power of 9693 lb. The 
engine in full working order will exert a tractive power equal to 
10,240 Ib., the adhesive power being a little in excess of this, viz., 
11,946 Ib. This engine also takes a load of 120 tons up a gradient 
of 1 in 40, provided the rails are in average order. 

As regards workmanship, these engines leave little or nothing to 
be desired, and there is no room to doubt that the design gives a 
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very efficient and powerful machine, running easily round sharp 
curves, and light on coal. It will be seen that the stack is of the 
Great Northern pattern. 
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Messrs Black, Hawthorn, and Co. are constructing passenger 
engines very similar to that illustrated, only differing inasmuch 
as that four wheels are coupled instead of six. 





THE SUEZ CANAL. 
No. 1. 

Wirurn the next fortnight the Suez Canal will be opened 
for general traffic with immense pomp and ceremony. His 
highness the Khedive has provided passageaccommodation to 
convey to the Isthmus of Suez a large number of Euro- 

guests. He does things right royally, as may be 
gathered from the fact that the visit of these guests 
to Suez and their return to Southampton will cost £240 
per man. Our special commissioner at Suez will supply 
our readers in due time with an account of one of the 
most imposing ceremonies ever witnessed in the East—a 
land where ceremonies have always been invested with a 
peculiar importance, and carried out on a scale of magni- 
ficence unknown in the less sentimental, less poetical 
regions of the West. Nor is the occasion one unworthy 
of a display of Oriental magnificence. The completion of 
the Suez Canal converts at one stroke the greatest engineer- 
ing achievement of recent—perhaps of any—years into a 
mighty fact. Mind once more asserts not only its domi- 
nion over matter, but over opinion. M. Lesseps not only 
has made a great ship canal, but he has fairly defeated an 
opposition tf ohio an obstacle of sentiment, an army of 
theories and assumptions, all battling against him with a 
force which can only be estimated by those who have care- 
fully watched the progress of his enterprise from its initia- 
tion years ago. It was stated here in all circles, and by 
all journals except this, likely to be well informed, that the 
canal could not be made at all, and that even if made it 


could not pay. The third proposition, that if made it could 
not be kept open, has entire the present at least—into 
oblivion. If the canal can be made at all, a repetition of 
the processes of construction must suffice to keep it open. 
To how great or how small an extent dredging may be re- 
quired in subsequent years to maintain the great ship canal 
in perfect working order, we are unable to say precisely; 
the probability is that no very large annual expenditure 
will be necessary. As to the commercial aspect of the un- 
dertaking we do not now propose to say anything; in 
due time we shall deal with this question. It is our 
purpose here to review the history of the undertaking 
at such length as shall lead us up gradually to the 
account of the opening from the pen of our special com- 
missioner, a gentleman whose long residence in the East and 
familiarity with the country will enable him to speak with 
authority. 

With the general characteristics of the canal, the nature 
of the ground traversed, and the modes of excavation 
adopted, our readers must be tolerably familiar. We shall 
refer more particularly tothese things in subsequent articles; 
at this moment it is of more importancethat weshould show 
to our readers how the enterprise was initiated, the rather 
that that initiation took place so long ago that many of the 
most important facts are known to a comparatively few 
individuals. 

The idea of traversing the Isthmus of Suez, or a great 
portion of it, with a canal is very ancient, so ancient that 
the name of the first proposer is absolutely lost in the 
historical mists of antiquity. There is evidence to show 
that a canal was constructed from the Nile to the Red Sea 
at a very remote period. As far as can be ascertained, it 
was undertaken by Nechoabout six centuries before the Chris- 
tian era, and subsequently completed by Darius. It was 
filled with water from that branch of the Nile which dis- 
charged itself at Pelusium, and it terminated in the 
Red Sea near Patmos.* It seems, also, that a branch ex- 
tended to a point on the shore of the Mediterranean near 
Tineh; or more properly that the canal was virtually ex- 
tended to the Mediterranean through the branch of the 
Nile from which it was filled—a branch long since choked 
up by deposit. As may be expected, there is some differ- 
ence of opinion among ancient writers as to the precise 
character of this canal and the exact route which it fol- 
lowed. But it may be taken as proved, that a canal was 
once made—and probably many times re-made with certain 
modifications—which extended from the Nile to the Bitter 
Lakes, a distance of about thirty-four miles, that this 
canal was filled with fresh water by the rising of the Nile, 
and that the canal was navigable for such craft as 
were then known during about two months of the year 
while the Nile was high. The fresh water contained in 
this canal ministered to the wants of several important 
towns. It is also certain that a smaller canal was con- 
tinued from the Bitter Lakes to the Red Sea near Suez. 
Here, then, was the first canal across Suez. In a sense, 
water communication existed during two months of the 
year across great part of the narrow neck of land sepa- 
rating the Red Sea from the Mediterranean. These works, 
after centuries of neglect, were restored about A.D. 649, 
by the Caliph Omar. Instead of the restored canal join- 
ing the Nile near Bubastis, it curved southward to Cairo, 
and was named the “Canal of Cairo.” As the Nile here 
rose 6ft. higher than at Bubastis, it is possible that the 
canal could be kept open for a longer period. Until .p. 
767, this canal appears to have remained navigable to a 
greater or lesser extent, establishing water communication 
between the Nile and the Red Sea. After this time, the 
precise history of the canal becomes obscure ; neglect and 
time did their work,t and we jump at one spring over some 
eleven centuries. At one end of the leap is the Caliph 
Omar, at the other is the Emperor Napoleon Buonaparte. 
During the time of the Egyptian expedition, the Emperor 
caused a complete survey of the old canal and its route to 


* “Transactions of the Institution of Civil Engineers,” 1851. Page 370. 





+ Captain Clerk states that it was fitted up by Caliph Abool Kadur to 
starve the people of Mecca and Medina, 
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be made by M. Lepére. His report and survey, with a lin 
of levels, from the Red Sea to the Mediterranean, will be 
found by those who wish to know more of his labours, in 
Denon’s “ Description de Egypte.” Mr. Glynn, in a paper 
read before the Institution of Civil Engineers in 185]— 
curiously enough not priuted till 1857—so ably con- 
denses Lepére’s scheiie that we cannot do better 
than reproduce the folléwing extract from the paper in 
question :— 

It was proposed to followjthe old line of the canal from the Nile 
to the Red Sea, and to divide the work into four sections, forming 
three levels. 

_The first section was froti Bubastis to Seneka (or Abaceh), a 
distance of about twelve mileg, The bottom was proposed to be 
on a level with the low-water line of the Nile, or about 10ft. 
above the Medite:ranean ; the depth was to be sufficient to receive 
the full rise of the Nile, which, at this point, is 18ft., the walls 
being carried up 4ft. higher than the water. 

The second section, on the same level as the first, includes the 
whole line of the ‘* ouadee,” or valley, about thirty-eight miles in 
length, to Serapium. It was also intetded to receive 18ft. of 
water, but as it was to be supplied from the Canal of Cairo, it was 
proposed to connect it with the first section bya lock. Both these 
sections were to be opened for navigation when the Nile had risen 
6ft.. and to remain open from August to March, being from seven 
to eight ionths, or as long as the navigation of the Nile itself 
continued good. 

The third section was about twenty-seveit miles long, through 
the basin of the Bitter Lakes. It was to be filled, in the fitst 
instance, with the fresh water of the Nile, but was to be after- 
wards supplied from the Red Sea. The water in this section being 
kept at the level of low water at Suez, would be 2ft. or 3ft. 
below the level of the Nile during the height of the intindation. 
but at other times thé water would be higher that ta the first two 
sections, 

The second and thittd sections were to be connected by a lock, in 
order to presefve the levels, and to prevent the mixtute of salt 
and fresh water in the canal, The impiire water in the lock, after 
a vessel had passed through, was to be discharged as waste into 
the Desert. 

The fourth séetion was 
ceeded from thé Bitter } It was to be cuit ta a depth of 10ft. 
below the level of luw water in the ited Sea, and was-to.commfit- 
nicate w ith the sea by one lock, anid with the lakes by another. | 
There were also to be sluices and flood-gates to scour the entrance 
into the Red Sea. 

The whole cost of the works here enumerated was estimated 
at 17,268, 000£., or £691,000 sterling. 

The cost of auxiliary works, including the re-establis 
the Canal of Cairo, the Canals of Farouneh and Chebn-el-Koum, 
the Canal of Alexandria, aud sundry works in the bed and mouths 
of the Nile, was estimated at 12,752,000i., or £500,000, making a 
total of £1,200,060 sterling. 

The length of line surveyed by M. Lepére was about | 
linety-three miles, the direct distance from the Red Sea to 
the Mediterranean being seventy-five miles or thereabouts. 
M. Lepére believed firmly in the p ability of making 
awship canal, and was joined in this behalf by M. Prony. 
The great danger apprehended then, as more recently, was 
the tilling up of the caual with sand. He, however, held 
oh erroneous grounds, that a current must exist in the 
canal which would keep it clear of deposit. We shall 
refer to this theory and its basis presently. M. Lepére’s 
report was prepared iu the year 1799; nothing came of it, 
the French withdrawing from Egypt. The next report of 
wy importance was drawn up by Captain Chesney, in 1830. 
The description of the country aud of the route is generally 















nbout thirteen milég in length, and pro- 
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applicable at the present moment. Captain (afterwards) 
Colonel Chesney writes : 
“Lake Menzaleh begins about one mile and a half from | 





Damietta, and is an irregular parallelogram, nearly forty-three 
miles long from ES.E. to W.N.W., and from eleven to twelve 
miles broad, N.E. te S.W., from the sea to the land side. The 
bottom is a mixture of mud and sand, generally covered with 
reeds, but quite level, so that the greatest depth of the lake does 
not vary more than 6in. or sin., being rarely much under 4ft., and 
seldom much above it, except where the sea enters.” 

After describing the boats and the fishermen who live about the 
lake, he says:—* Tineh opens towards the sea, and has the ad- 
vantage of anchorage, in good weather, a little wey frou: the 
shore, and the French made a cut for their army going against 
Syria, soas to prevent its passing from the lake to the sea-coast 
opposite Tineh, without being exposed to our ships. his passage 
is now closed, but were it reopened it would offer the shottest 
and easiest route to Suez.” 

Colonel Chesney sums up his report by stating: - ‘* As to the | 
executive part, tl is but one opinion. ‘there are no serious 
difficulties ; not a single mountain intervenes; ly what | 
deserves to be called a hillock ; and in a country where labour can | 
be had without limit, and at a rate infinitely below that of any | 
o ther part of the world, the expense would be a moderate one for | 
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a single nation, and scarcely worth dividing between the at | 
kingdoms of Europe, who would all be benctited by the measure.” 


We have now come to the proximate history of the canal, 
the consideration of which we must reserve for a future 
article ; but before entering on it, it is worth while to point 
out that M. Lepére’s calculations were completely wrong in 
the matter of levels, He assumed that there was a diifer- 
ence of level between the Red Sea end the Mediterranean 
of not less than 30ft., which would sutiice to prodiice a 

- current running at the rate of three or four miles an hour, 
which would, he very properly assumed, suftice to keep the 
channel clear, -Robert Stephenson, however, proved, under 
circumstances to be preseutly recorded, that no such dif- 
ference existed. He began at the Nileometer at Cairo, 
taking the zero as a datum. Thence he caused levels to be 
iaken to Suez. ‘These were checked by another set carried 
along the Indian route. é 
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The two sets extended over a 
distance of 150 miles, and agreed withiz half an inch. 
‘There were two levellers, each accompanied by two assistants. 
The levellers were not allowed to communicate orally with 
each other, but if a difference of even one-twelveth of an 
inch were found in ther results, the levels had to be re- 
peated. Another set of check levellers compared notes 
with the first at every three miles, and when discrepancies 
existed the ground was goue over once more. From Suez, 
levels were run to Tinen with not quite so much accuracy, 
as an error of ten inches existed somewhere. But the great 
fact was proved that there was no essential difference 
between the level of the two seas at low water; at high 
water the difference was about five feet, the tide rising about 
one foot in the Mediterranean, and six feet in the Red Sea. 














STEEL Rats in BeLorum.—(From our Correspondent.)—The 
Great Central Belgian Railway Company has just laid down some 
Bessemer steel rails on the Lodelinsart incline, near Charleroi. 
- This is the first epplication which has been made in Belgium of 








| to purclidse one section of train, and only the engines and couplings 
’ is 2 


| estimates can be only approximations to the real cost; but by 





Bessemer steel rails on an ordinary line away from a station, 
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SCHEME FOR A STEAM TRANSPORT TRAIN. | 


Tue following communication explains itself :— 


To supersede the Government ballock train at present 
running between Lahore and Ferozepore, I propose a 
steam train, to consist of four engines, twenty wagons, 


superintended by one European officer; and in order that the 
train may be organised in readiness for immediate military service, 
subdivided into four sections of train, each section to consist of 
one engine and five wagons, one European conductor or driver, 
one natiye mistree, four khalasis, and each and every seetion to 
be an exact counterpart of the others, and to be complete fh itself 
as regards cupability of effecting repairs with portable forge, tools, 
duplicate spare parts of engine and wagons. Engifties to bo of the 
newly invented kind—Thomson’s, of Edinburgh—the special fea- 
ture of which is the india-rubber wheel-tires. 

The objections which may be urged against this scheme are these 
—and I propose to answer them in detail. 

(1) General feasibility ; (2) difficulty in effecting repairs and 
liabilities to break down ; (3) difficulty in obtaining trustworthy 
drivers ; (4) difficulty in obtaining fuel and water ; (5) in crossing 
boat bridges; (6) liability to frighten horses and other cattle ; 
(7) to risking public money on mere experiments ; (8) relative cost, 
as compared with bullock power. 

As regards the first great question, as to whether it is possible to 
work a steam engine asa tractive agent alotig an ordinary public 
road, I cannot do better than attach to this document.— 

(1) Messrs. Thomson’s circular ; (2) Captain Tretich’s pamphiet ; 
(3) copies of Messrs. Thomson’s letters, Nos. 1 and 2. 

From these it will be seen that these engines have moved with 
ease fat greater weights under more disadvantageous circum- 
stances than they would ever encounter on the line of road along 
which I propose that they should work, and Iam quite willitig to 
abide by the decision of one or a body of Governitient engineers 
on this point, 

To incet this, which at first sight seems no sihall obstacle to the 
gliége&s of the schertie, F propose to attach to the bungalows, which 
mijst be built for the nsoosufodation of the drivers at Lahore and 
Ferozepore, two small tepairing shops; at thése shops new wheels, 
wagons, frames, tanks, &c,, could be fitted. Any parts worn or 
damaged could be replaced by their duplicates, which were origi- 
tially sent out with the ehgine; and if ahy very extraotdinary 
répairs were needed, stigh as new cylinders, or plates in the boiler, 
we should have the railwiy workshops at Lahore to fall back upon ; 
but this I hope would bé Véry seldoin fecessary. 

As regards breaksdown on the road, I propose that each engine 
and train should be accompanied by a skilful mistree, who should 
have been previously instructed at the Lahore Railway workshops, 
or elsewhere, and who would be capable of making considerable 
repairs on the spot, as No. 5 wagon of the train would contain a 
portable forge, tools, and duplicate spare parts of those most likely 
to need replacing. Plenty of such workmen are to be found near 
Sealkote, and I Believe that a permanent appointment and salary 
of Rs.25a mort would tempt the very best men to come forward. 

The constru¢#iéns of these engines has been so simplified to 
enable them 4, 66nform to the conditions of the existing traffic. 

That I cons the percentage I allow—twenty per cent.—to be 
ample to covet ll repairing bills. 

In every Etjfopean regiment men recruited from the mechanic 
class form a Kaffe body, and from the body available it would be 
easy enougli pick six thoroughly honest, sober, trustworthy 
men, whio had tearnied the trade of engine fitters, or turners, and 
whose trainifig for drivers could be completed in a couple of months. 
I proposé to givé them Rs.60 a month and house room. 

These engines dre specially designed to be lighted up to fourand 

ks and wood bunkers. am 

















a-balf tons by emptying the water tanks 
inforined that it would be safe to take this weight over most of 
the bridges; but in order that there may be no fear on this score, I 
propose that the several sections of trains be worked between each, 
the loaded , wagons solely being transferred from one section to 
arother. The engines then would never cross a bridge extept to 
go to a repairing shop, 

Of course there is the objection put forward most prominently 
by timid people. The owners of private carriages and horses are the 
only ones wé tieed consider; as the Dak horses, being accustomed to 
pass these engines fouf and five times a-day, at the end of a week 
would fig more mind them than they do the present bullock wagons. 








Now ate and horses ply on about one-twentieth 
of thé, line, and it Ould be easily managed that these portions 
showld always be traversed at early dawn or night time. Through 


bullock traffic could be so completely absorbed by the steam train 
that I do not consider it worth mentioning. To tratiic betwixt 
village and village the same argument will apply as that used about 
the Dak horses. 

A féw lines will suffice for this, as I must leave it entirely to his 
honout the Lieutenant-Governor to decide whether the great ad- 
vatitages likely to accrue by the substitution of steam train for 
bulloek§ will not largely over-balance the risk incurred; but to 
lesgon this risk to the greatest degree I only ask the Government 


of that. . With this engine and the bullock train wagons as a 
make-shift, I undertake to prove the success of my scheme. The 
sum reguired would be Rs 10,000, and it u.ust be borne in mind 
that this sum is not wholly risked, as the value of the engine if 
sold as a mere motive agent to a saw-mill &c., must be subtracted, 
leaving Rs.5000 (five thousand) as the sum actually risked. 

We now come to the greatest question as regards substitution of 
my train for the bullock train, its relative cost. Of course. all 





leaving ample margin in every item, I think my estimate is a 
tolerably safe one to go by. ican best show this estimate ina 
tabular form as a balance sheet. _ I wiil first explain the items as | 
noted alphabetically on the sheet. 

Thinking two hundred working days, or nights, as tlie safe limit 
to be depended on in this climate, I estimate my wages by the 
year, and work done by the 200 days, multiplied. 1 therefore con- 
sider that one section of train, with its staff or driver, mistree, and 
khalasis, could with certainty move a weight of 1600 tons paying 
load a distance of forty-eight miles within one year. 

And as this would allow ample time for effecting all ordinary 
repairs, and as I charge 10 per cent. on original cost against the 
engine to cover these repairs, and 10 per cent. ditto to cover wear 
and tear, it would be in as good condition and repair at the end 
of the year as at the beginning. 

The conditions under which balance sheet No. 1 is drawn out, 
are actually those under which the train would work, when 
employed purely on Government work, such as transit of Govern- 
ment stores from Ferozepore Arsenal to Lahore. Yor such excep- 
tional work sufficient bullock carriage is usually seized from natives 
by the civil pewer, and is charged in the district through which 
Lahore and Ferozepore road passes, at the rate of eight annas per 
bullock per stage of twelve miles. As it would require 1120 
hackeries of four bullocks each to carry 1600 tons, supposing that 
each hackery can carry forty maunds, the entire cost of renioving 
this weight by bullock power will be Rs.8960. 

With regard to item marked B in the balance sheet, the detail 
of wages would be as under :— 
nt, 1/12 t 











» be 





One officer superintende 





pay ee ++ 08 00 80 8 oe oe. a 500 
One driver at 60, oe oo ce co ce oe 720 
One mistree 1 25/ oe ee oe oe oo ce ce 300 
Three khalasis at 6/ 2. «+ «+ co co ce 216 

Total rupecs .. .- ee ee ee oe 1736 


Inem C. 
Fuel—Calculating 61>. per ton per mile, and three maynds to the rupee. 
tons. Ib. miles. ; 
1600 x 6 x 48 
~~ 80 Ib, x 3 


1920 








Irem D, 
Oil, &., at 12 annas per trip, 150 rupees. 


Nov. 5; 1869. 














Irem E. 


Taterest and Charges on Capital. 





Cost of one engine delivered at Calcutta... .2 «+ «+ «« 6000 
Prelatt to Laere <a <5 <0 se +s «6 cc 60 co 0s See 
Cost of building five wagons, forge, &c. .. .. « eo 3000 
Total rupees eo ce ce se ee 02 10,000 
ton this .. .. «. 6 
nd tear ee ee 10 26 per cent. 
Xe g bi oe ce oe 10 





Rs 2600 0 0 

Balance sheet No .2 shows the actual profit of working the line 

frat @rozZepore to Laliore, if steam be substituted for bullocks, a 
rain starting from one terfiiinus one day, and making the return 
during the next. 

Although 4500 maunds is pitit down as the actual up and down 
traffic, the carrying power of this train, if pressed to the utmost, 
would be upwards of 12,000 maunds, so that it would doubtless 
pay Governwent to reduce the present rate of bullock train hire, 

ni order to tempt an increase of traffic. 

I have now, I think, answered most of the objections which can 
be used against my scheme. One point, however, I would 
especially bring forward; it is this— 

That as the construction of the Peshawur and Lahore Railway 
has been determined on, the traffic on the trunk-road about 
Lahore will be enormously incteased ; this traffic also will be of a 
kind most injurious to the surfaces of metalled roads, as great 
numbers of heavy castings, pieces of machinery, Xc., of a size and 
weight almost unmanageable by bullock power will require to be 
dragged to their places. I would point out that this work can be 
done by steam train, and with by far the least amount of damage 
to the trunk road. 

I would also call attention to the fact that if specially designed 
wagons for the carriage of ere were built, my train of four 
engines and twenty wagons could within one week transport a 
battalion of one thousand men from Lahore to Peshawur, twenty- 
six marches. R. E. Crompton, Lieut. Rifle Brigade. 

8, Moray-place, Edinburgh, 3rd December, 1898. 

R. BE. Crompton, Esq., 3rd Battalion Rifle Brigade, 

inapore, India. 

Dear Sir,—The reply to your letter of the 18th October has been delayed 
in censequonce of my absence on the Continent. 

I have no doubt my patent india-rubber fires will enable you to run 
your small steam carriage over any kifid of road, and over many placer 
be ~ there are no reads at all, I enclose a slip cut from the Scoisman. 








The frontin ant trials of the tires have proved that they get over all the 
difficulties titherto retarding the use of stéam on common roads. 


The tires will not be effected by heat, wet, nor wear, nor time, if they 
are kept in use. Rubber rots if laid aside for many months, but retains 
all its elasticity and other qualities if it is kept in use or even oecasionally 
us 





There is no difficulty in fastening on the tires. They are made in one 
ring, and a little smaller than the wheel, and then stretched over two 
flanges one on each side of the felloe, or tread of the wheel 

The durability and efficient action of the tires depends on having them 
broad and thick enough to float their weight clear of the ground. 
In my road steamers weighing six tons the tires are 12in. width by 4}in. 


thick. For your small carriage I would recommend tires 6in. width by 
Sin. thick. “They are unfortunately excessively dear, and I would have 





to make special patterns for tires so small as yours, all my tires are 
much too large for your purpose. 

The four tires for, your carriage would weigh about 550 Ib., and they 
would cost including packing case, and all charges, including freight and 
insurance to Calcutta, or any Indian port, £100. I am sorry they are so 
dear, but they cannot be made for less. 

Do not be afraid of the additional weight of yours. 
easier on the rubber tites than in its present. 

I am now building @ number of road steamers for all parts of the world, 
they have all been ord@red by those who have seen numerous trials made 
here. 

I send you a copy dt a pamphlet I read a few days ago. 

Iam, yours very truly, 
R. W. W. Tomson. 

True copy, R. E. C&ompron, Lieut. Rifle Brigade. 





It will run much 


8, Moray-place, Edinburgh, 27th February, 1869. 

R. Eve yx Crompton, Esq., Lieut. 3rd Battalion 

Rifle Brigade, Dinapore, India. 

Dear Sir,—I have duly received your letter of the 25th January, and 
have read it with much interest. 

I can quite believe that the Lieut.-Governor hesitates to spend the 
public money on traction engines, seeing how unsatisfactory has been all 
past effurts to bring them into use. Boydel’s was a specially hideous 
thing, and was never accepted by engineers of any skill as of the least 


Fenise. 

4 T have o doubt whatever that an immense economy would result from 
the tise of my road steamers for military transport in India, I am eon- 
fiderit that every experise included, the work would be done at one-half 
what it costs by bullock carts. Nothing would please me better than to 
see a trial given to this new power under your superintendence ; for it is 
clear you are the right man to do it. 

The road steamer best suited for your trial would be that marked in 

printed list, sent by book post, and marked It is of six horse-power 
nominal and will work up to 25-horse power. 
The price of this road steamer is £600, and 5 per cent. for packing, and 
£30 and freight and i®suranice, &c., £70 in all, laid down in Calcutta, say 
£700. Now Lam so desiroug of seeing a start made, that I will deiiver 
this road steamer at Calcutta for £100 less than this amount, say for £600, 
provided the affair is to be carried out under your directions, the coup- 
lings fur the wagons you could easily make, any country blacksmith can 
do that. I would send you all the isite drawings, &c. I am building 
six road steamers of this particular some ordered for this country, 
and some forabroad. AsI shall have a succession of them always building 
1 could speedily ship one after receiving the order. 

The prices have been increased since the first list was sent you. I 
found that the very high class of work I put into them rendered an 
increase in the price nec y. They are all made in the very best 
locomotive style, and nothing is left undone to insure perfection. 

I am, yours very truly, 
R. W. Tomson. 






























R. E. Crompton, Licut., Rifle Brigade. 
ect No.1. Showing relative cost of moving 1600 tons of 
goods along an average metalled road, 


True c 


Balance 


py 





Forty-eight miles or 4 stages. 
By Steam Power. \ By Bullock Power. 

tupecs. Rupees, 
1736 1120 hackeries of four bullocks 











oo ce co co ce 1920 exch four stages at 8 annas 
es ee ce ec ce 150| per bullock per stage .. 8960 
t 6} | 
Wear and tear 10 7 26 percent. 2600 
Repairing bills 10§ | 
Balance in fuvour of steam oe + 
8960 | 8906 


Balance Sheet No.2. Showing probable cost and profits of workin 
the line from Ferozepore to Lahore by Steam. 





Rupees, 
One bungalow for two families, with shed at Lahore.. .. 4500 
Do..- 0. Ferozepore .,_ .. +s ee oe 4000 
Do. do. Gunda Singh Wallah es 6s cc oe 8500 
Total interest on cost of buildings at 8 per cent. per 

MeCNSCM «2 «se of - — oe o 60 
Cost of four engines delivered at Calcutta... .. oe «28,000 
Building twenty wagons at Lahore ec 00 ce co co 10,000 
Carriage of engines... .- «+ «+ ++ = . - ee 2000 
Total charges for wear and tear, and interest and rey ue 

bills at 2 per cent. per mensem chargeable on half capital, 

i.e., 20,000 rupees .. +. a ee a a ee 
One superintendent... +. «+ e+ -+ e+ *# «0 of of 500 
Six drivers at 60 rupees «- «+ +e +e oe se oe oe oe §=6(360 
Four mistrees at 2h rupees «2 «+ «+ of +e oe of oe 100 
Twelve khalassis at 6 rupees is 66 46 os 66 Ge 72 
Six guards at Trupees 2. «+ +e +e oe oe oe oe oe 42 
Total Wages.ss .- se 06 s+ os «2 + oe 2 of of O74 
Fuel and water, 1606 maunds of wood at three maunds per 

TUPEG oe +e ee ce ce ee ee ee oe oe oe ee oe | 58H 
re pairs of bullocks at the Sutlej Ghat at 18 rupees .. 144 
OM, Be. cc se co ++ ce ce ce oe os ce 00 ee oo 60 
Contingencies 2. +2 se «+ se os of s+ of 8 oe 100 
Balance credit .. ss os oe of oe oe of + of of 21297 

To $s. oe: be 6c 60 ce co co so so GD 

Actual up and down traffic on this line at present date, 
4500 maunds per month at 1 rupee permaund .. .. .. 4500 
To oa 06 co oe 6s 66 ae ee 5s be SO 




















Nov. 5, 1869. 
——————————EESES 
RAILWAY MATTERS. 

THE railroad stock and registered bonds stolen recently from the 
insurance office in Poughkeepsi been returned to the com- 
pany by mail. 

A 1! L. 4 N foi us that two Government 
engineers act ve been captured by brigands in the 
province of Aqu 

THE car shops of the Lake Shore Rails lat B ) 
destroyed col 


by fire on the 17th ult. Loss, with other propert 
sumed, 300,000 dk Said i f ‘ 

A NEW station in 
London side of Sheph 
public. The Gre 
will call at the new st 

ASAD accident occurré 
night. The head port 
horse-box was kilk d, t 
press tra The 

THE French Cabinet 
abrog iting the decree by 
must be authorised by the 
age, and I 
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Ir is said that the North } rn Railway ¢ any have de 
termined t« ) introduc cé & new improvement in th orking 
of the points on their » Viz., the y hel h the 
poi = sman, on closins points ] handle from 
his cabin, will introduce a wedge it t} 1 thus 
effectually lock tl and prevent them tl 
trains pass, and in thi way probably preven ch as 


have more than once occ 
THe North-Eastern 
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railway facilities to the } W Kirby Moorside, 
and Pickering, on the Rye line. ion of the line 
from Gilling, on the W: nd Thir to Imsley, which the 
company have now cube about twelve mor to com y ete, 
been let to Mr. W. Stead, So rigs port, for upwards of £3 

equal to about £4000 pet mile f or he single line. J he com] 

has three years to extend to Ki irby, , and five years to Pickering. 








































Sir J. G. T. Sryciarr, M.P., in writing to the John O Groat 
Journal in favour of the proposal to proceed with She nstruction 
of a railway from Wick to Thurso, for which a company s been 
formed and powers obtained, s I am not only will to 
give gratuitously all the y te for t 
and station near Thurso, } ent my su tion 
make up with “tl ven l ), with t 
view of forming th ‘ to purchase such small } 
tion of the lan i y ve to be } for, and 
this I willi: ' : s es tever in 
return, t ie is ¢ ly 1 twelve 
months. 

At the Li rt on Wed lay har 
strong and Tl th v cl lony l wi 
spiring to defy iN Western Railw 

( : = | clerk at 
dy tion, iss hre¢ class tickets to Manchester 
were sl ter col xs 
The we I i nd in the cKet t A 

g been placed thex y Sixsmith in order t Armstz 
might re-i tl O r in the bowl used by the latter 
latter be W be Gd.—the price of the 
three ets wire pri rs were appr 1 
they admitted havi ivide tl much between t] i Ne 
were committed for trial. 

Ar about half-past fi n Satur I two g trains 
c.me into collision at ley P on Stou Vall 
branch of the Lo ni N estern R which « l 
a consider: of property. At the station named, 








which is mi 1 Wolverhampton and Birmi 
there is a | leads into Du ley, upon the hig 
A goods train lown the Dud branch 


ina king for a si just as the fast go 


il y Port 
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the } wi nd, 
eer i | 
latter becar ed 
1 eleven ¢ wer 
( the 1 Railway i 
Liver; h the manufact { 
4 shire ‘ lon nday f nerchaniise t ic, ancl by 
this additi l link L 01 will brought into closer con 
munic i i ] »b l industrial portion 
of the especial with iel n rtl 
eastern distr The 1 line jon tshir 
shire and also the London and N Rai 
Wigan stations respectively From Wigan the nev 1 
the direction of Chorley, whi ] hit to bee 
into imperfect coi ti with t Lat 
Tt thence travers ck ! t 
manufacturing locali ‘ t i <t ! 
the present, it wil h t 
ultimately ag > ext f I 
division of t] > coal and 
Lancashire \ wht i ‘ r di ice of Live 
py 01 by I tW t yst Vv iW 
line will be connect 
rth British ¢ pany have issued 
it Tere » 7 I 
intend to ul t I 
i ! ing of t compa! 
It ‘ 
4 
ght i 
é Ci . it re 
, ‘ i 
rl ‘ i 1 
. ) i ‘ ival « 
c p , % l Vv 
f c] 7 
could be sold or tran r ito the di th fe 7. n considera 
of the annual mini: ving of ve-mentioned 
directors proposed that the parties fi pital for the t 
and relative connections s ald | ent to receive out of the 
gross trafiic £18 rannum, bei dividend of 54 per 
cent. on the money snced | rth Briti 









pany would not require to provide the capital. To remove al 
doubt they state that the Tay Bridge could be completed for 
£350,000. A responsible contractor would also undertake tl 
construction of the c line from Di uchi 
and line al ng the quay whe estin 
and there was every reas 

south side of the Tay 
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directors unreservedly 3 ry 
the promotion of the T: Tay y Br h, 
while involving no burden on the ¢ “— 
the company a position in Dund of 
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THE ENGINEER. 


NOTES AND MEMORANDA. 
A FINLanp vessel has just conveyed to St. Petersburg two 


ous blocks of stone from the banks of Lake Ladoga, 
72,000 Ib, to be used for the pedestal of the statue 





1 knots before painting apply a paste of wet lime to them. 
1 the paste dries apply a hot iron to the knot, which will melt 
pitch, and the lime will absorb it. The spots may b 

down smooth and then ps int aj plied. 
“THE first ship built at Woolwich was the Her de Dic 
1amed after Henry VIII. Subsequently, in 1037, the Sovereign 
of the Seas, carrying 167 guns, po the largest ship of war then 
known, was built at this yard, and in 1751 the Royal George, 
which foundered at her anchorage at Spithead. 














THE most remarkable fact in connection with the mortality of 
Bombay is that more than one-half of the total casualties are cause¢ 
by zymotic diseases of the miasmatic order—that is to say, are 


e, impure water, absence of venti- 
f the community. 





consequent on defective drains 
lation, and the unclean habits of 

Mr. Ropert HUNT tes the annual production of the slate 
quarries at Delabole, melford, at about 17,050 tons a year, 
which, at, say, £3 4s. would realise over £55,000 annually. 
The Devonshire sla es he 
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estimates to produce 15,000 tons 
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a year, value, say, £48,000 annually. Most of the Cornish slab is | Work, and several houses have ! ‘ 
| shipped either at Boscastle or Port Gavern, in Endellion. makers of Mars illes hav lon 
Tue French are making arrangements in good time for observing | V®¥®TS i “ee till , 
| the transits of Venus, which will take place in the years 1874 and is lof Lieut. -( 1 : 
1882. The event is one of considerable interest and value to | his eigl ye entered the Royal Art i I 
scientific men, and it is therefore desirable that it should be viewed | served with the expedition to i < ‘ 
from those parts of the earth’s surface where it can be best 1815 , includin g the battle of Wat . 
observed. The stations fixed upon for 1874 are Oahu (one of the T nt accidents to workmen in wells, ifety lle, cor 
Sandwich Islands), Kerguelen Island (in the In lian Oce in), aon. sistin framework of wood with rope matti 1 
riguez (a dependency of the Mauritius), Auckland (New Zealand), | to bi t , is} oe ‘ 
and Alexandria. | le sug l l to 
A German photographer has invented a method of making seals On F d the ¢ it 
and stamps with the portraits of his customers. A thin layer of | the M-tro] s I y 
gelatine, sensitised with bichromate of potash, is expose to the | board to keep op Ss a gi pub f 
action of light under a positive photograph, by which the parts | gr i now v the west s | , 
acted on are rendered insoluble in water. The gelatine film is| Jy ay t it t ( i ¢ 
immersed in w: and the parts not act ted o on by the light swell | Lords o; \ . will } ‘ ‘ : = 
up, and we obtain Fp in relief of which a pl: aster cast can ry ; ve set : t 
be taken. A galvar astic. copy being taken of the cast, we in Cc] m divis of M 
have a metallic 0 n be « 
ployed as a seal. L ¢ ‘ of t y-five pi } . 
od : ] t L, t } , ter 
TH ive S I 1 ie of The l were 1 ] 
elect W of cuioride | years showing t the é 
la finely oda until | tj; 
i ) 1 t 118 solution 4 > " ‘ 
equal quantities lu st , until the coating of cabnseccget any. oe ~ tg i 5 : 
pla ttinum los 8 i ( t) nn” | oS. no. 5 nag - . ; 
of the metal. The ad that y be con- | Vere! tages ; 
| centrated to any de l i mg time. | $08 I ¥ . 
The articles to be ] le rr ; 
nd tl 7 ts the rt ¥ i , 
: ‘ F “ aa other iron and coal works wit t Lon nad NN We 
Dr. 8 ; aa. ae . system, and it w ord cons 
I I t 1 7 y of tra t } 
metals r y tiling them ju st previous t the hold rae ; : such : 
1 rv same blue colourati | A oom a 
lhorst is not at all inelined to ascribe this | lelphia. it is suid tof oe 
t of burning sulphur, which should be so ing. ie ss ee 
he shape of some sulphate as to produce d ant Al rh ¥ 
ng from stating any precise cause at all, | COMt@gion. the ¢ , 
the cooling effect of the cold body | * 44Y- 
hing to do with this phenomenon. bainae aw pr al Tra 1 
en, burning from a platintim burner, as well | successful experin . 
burners, exhibited the phenotnhenon, when | light on boartl its vessels, and has « 
ing been cleaned by s ping ¢ r filing, with M. Beflioz, director of t \lliar 
;- experiibtite Wott condnct lina | the establishment of the ne a 
a] hall, atid in a café, with tl ume | It is believed that the 1 of « t ity t - 
tate navig n, and to a ) sec 
hands the extensive I its of D I ‘a t 
ed, are how working vestries, ing 
. ; 1 the as a metropolit I 
¢ h 1 Suez ittle receiy and F 
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NEW BRIDGE, BLACKFRIARS. 
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To-morrow—should no unforeseen event interpose— | the further risk that where a certain amount of display | has authority fromthe upper regions of the river, 
Blackfriars Bridge and the Holborn Viaduct will be hon-| proves to be specially wanted, there no display at all will | down to the briny waters of thesea. On the up-river side 


oured with a royal inauguration. The prospect of a state | 


provided. However, the Lord Mayor and his confréres | the sculptured Portland exhibits the birds and plants of 


visit from the Queen has been sufficient to put the civic | have taken a hopeful view of things, cheered by the pros- 
authorities into a flutter of anticipation, intensified rather | pect that the Queen will really enter the City in some 


eal 


‘> ivA i 

ST OK! S 

aN WORMS 
ryvqvVvuVYyUeD 


(Vee 





} 


wry ey 


ul | 
“a i) 


rrrrrr rr ry 





HANA Ane je 


LANA A 


& ne ee, ee 
, yo Wh Sod f f 
AP vid Eee ss 
= seer WLU 


=| 
4 


UT 


i 
ii || ||)! 
i 


THM 
il I il 


i 


oll | 


i} i H 
a 





fashion orother. In this spirit 
the matter has been taken up 
by the citizens generally, and 
hence we find extensive pre- 
parations outside the official 
programme, in the shape of 
independent barriers and in- 
numerable benches, to say 
nothing of huge advertising 
boards from enterprising 
traders, desirous of engaging 
the popular eye during the 
intervals when the spectators 
have nothing particular to 
look at. In the midst of all, 
it is pleasant to reflect that 
the Queen comes not for the 
purpose of reviewing a mass 
of bristling bayonets and 
grim-looking guns, but the 
peaceful achievements of mo- 
dernengineering The occa- 
sion is one in which a civic 
pageant properly meets with 
reference in the columns of a 
scientific journal. We have, 
in fact, endeavoured to contri- 
bute our quota to the demon- 
stration by laying before our 
readers representations of the 
new Blackfriars Bridge, a 
structure which, as a work of 
art and a specimen of engi- 
neering, deserves more than 
ordinary praise, serving nobly 
as a highway by which the 
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than otherwise by the uncertainty of the circumstances. Queen of England may cross the Thames into the citadel 


Whether the Queen would come by a southerly or| of her empire. 
give a drawing of the old bridge, prepared from an 


excessively rare engraving. 


a westerly route, was, up to Wednesday night, a 
doubtful matter. Yet the Corporation were obliged to 
make their preparations, just as though they “knew al 
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about it.” 





Suspense of this sort is at least discourogiug, | in 


For the purpose of comparison we also 


In width, in gradients, and in style, as well as in 





the 


, sedes. 


strength, new Blackfriars Bridge is an immense 
advance on the structure which it super- 
Yet the old bridge, with all its ugliness, 


‘was an advance in one respect on anything 





| of the kind previously executed in England. 


It afforded the first instance in this country 
of a bridge built with elliptical instead of semi- 
circular arches. It is rather singular that 
with all the rage which now prevails for a flat 
ellipse, the arches of the new bridge are seg- 


; mental. But the segment is small compared with 


; of these arches. 


the entire circle, and hence the curve is mode- 
rate. There is something grand in the spring 
They have an air of freedom, 
specially lacking in the finely-contrived bridge 
at Westminster, which, in comparison with the 
structure at Blackfriars, looks like a West-end 
exquisite in contrast with a wealthy and some- 
what sumptuous citizen. The sturdy pillars on 
the piers of Blackfriars Bridge lend force to 
this idea, They look as if Gog and Magog had 
hewn them out of the quarries and put them 
there, fit types of aldermanic splendour and civic 
independence. Westminster Bridge seems as if 
it would fain skim across the river, and vanish 
away, while Blackfriars Bridge sits regally upon 
ithe stream. The bronze green of the ironwork, 
civic structure, decked out with bosses of 


and is not a little embarrassing. There is the chance of a/ gold, gives an air of richness to the general effect. The 
good deal of money and trouble being thrown away, and capitals of the columns seem to say that my Lord Mayor 





inland waters, while on the down-river aspect are the gulls 
| and sea-weed of the British coast. Massive pedes of 
| granite occupy the four angles of the bridge, each bearing 
a carved cornice of Portland stone. One of these 
| pedestals is as yet wanting, having been delayed by the 
| Thames Embankment, but it is rapidly rising in its place. 
| When all are finished, every sculptor that looks at them 
| must long for the commission to crown their summits with 
| works of art—groups to represent the four quarters of the 
globe, as at Kensington, or any other quaternion of 
| subjects, such as Gilbert Scott or Mr. William Haywood 
| might suggest. We might have Art, Science, Commerce, 
and Agriculture over again, as on the Holborn Viaduct; 
or we might takea higher flight, and personify the classical 
elements, Earth, Air, Fire, and Water. 

Substantially, the new bridge is finished; decoratively, 
it is incomplete. The gilding process is just now being 
applied to one arch as a specimen. The four other 
arches are simply green. But the glory of the red 
granite columns, with their gorgeous capitals surmounted 
by a granite _ is all ready for the eye. Yet to 
the Queen the bridge will be little else than a 
road, with an extraordinary number of well-dressed 
people arranged on one side of it. To the west will be a 
splendid view of the river and the northern embankment, 
with London rising gradually higher as it recedes from 
the stream. But there is to be a pavilion, and a grand 
ceremony, and the Queen will see more of the Lord Mayor 
than she will of the bridge. The deck of a penny steam- 
boat is the proper place to see the bridge, though not the 
proper place for the Queen. Could her Majesty have 
come by water in a state barge, the embankment would 
have been lined with applauding multitudes, and the 
Queen would have seen the bridge to perfection—except, 
as we have just stated, that the bridge is not yet perfect in 
its decorations. Neither is it yet clear of piling and booms. 
At present only three arches out of the five are open to 
navigation; neither can all the timber be removed until the 
temporary bridge (erected by Messrs. Rennie and Logan) is 
taken down. The removalof the wooden bridge—which has 
answered its purpose admirably—will commence as soon as 
the new bridge is open to the public. This event 
will come to pass early next week, the interval being 
occupied with the removal of the scaffolding and appurte- 
nances which have been erected on account of the approach- 
ing ceremonial, The eastern side of the bridge is just now 
occupied with tiers of raised seats, roofed in, while a 
spacious pavilion stretches across the roadway at the 
southern end. Accommodation is provided on the bridge 
for more than 3000 spectators. 

The building of the old bridge, commenced in 1760, and 
occupied ten years, The new bridge has taken four years 
and a few odd months, costing about £400,000. Its founda- 
tions are laid deep in the river bed, far into the hard 
London clay, which was by no means the case with the old 
structure. In length it is 920ft., with a gradient on either 
side of 1 in 40, Its roadway is 45ft. in width, and 
each pavement 15ft., making a total of 75ft. within the 
parapets, or 30ft. more than the old bridge, and 22ft. more 
than London Bridge. The centre arch has a span of 185ft., 
with its summit 25ft. above high-water mark. The archi- 
tectural style is Venetian-Gothic, well adapted, therefore, 
to a great commercial city. The engineers of the bridge 
are Messrs. Cubitt and Carr. The contractors are Messrs. 
P. and A. Thorn and Co., Mr. F. W. Bryant being their 
engineer. The greatest = of the granite used in this 
work was supplied by Chas. Goodyear, the sole quarrier 
and merchant of the De Lank Quarries, near Bodmin, 
Cornwall. About 150,000 cubic feet have been delivered 
in blocks of very great.size ; upwards of eighty of these 
stones have been of the enormous weight of from 12 to nearly 
20 tons each, and about 200 from six to ten tons, all of the 
finest grain grey granite, remarkable alike for its evenness 
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OLD BLACKFRIARS BRIDGE. 











of colour. An idea of the capabilities of Mr. Goodyear’s 
quarries for such great engineering works may be formed 
by the fact that as many as twenty of the larger sizes of 
from twelve to twenty tons each have been split off one 
block, which has previously been removed from the general 


mass by means of blasting and the powerful machinery he | 
has erected. The columns of red granite on the piers were | 


supplied, ready turned and polished, by the Scottish 
Granite Company, from the quarries in Mull. They are 
10ft. to 12ft. high, and from 6ft. 9in. to 7ft. 3in. in 
diameter. Each column cost upwards of £800, and 
each consists of no more than three stones. 
ironwork, weighing nearly 6000 tons in all, has been 
supplied by Messrs. Lloyds, Fosters, and Co., of 
Wednesbury. The sculptor is Mr. J. B. Philip, who is 
also extensively engaged on the National Memorial to the 
Prince Consort, in Hyde Park. 

After the ceremony on the bridge, it is expected that the 
Queen will proceed along Farringdon-street, passing under 
the Viaduct bridge, turning off to the right up Charter- 
house-street to the vicinity of the new Meat Market, thence 
along Giltspur-street down on to the Viaduct by St. Sepul- 
cheer’s Church. In the pavilion on the Viaduct Mr. 
Deputy Fry will have the honour of being presented to her 
Majesty, the public being especially indebted to this mem- 
ber of the Corporation for the zeal and pertinacity with which 
he has at all times advocated and seed + vere the bridging 
of the Holborn Valley. Whether he will be knighted, we 
know not. If he were, Mr. Deputy Fry might very pro- 
perly receive the honour on the spot, as warriors of old 
were knighted on the battle field. It is expected, however, 
that the Lord Mayor will receive a baronetcy. The 
sheriffs—one of whom is of French descent — will, 
doubtless, be knighted, her Majesty’s pleasure in these 
matters being announced after her return to Windsor. 

Since the above was written, we learn that the Queen 
arrives in London on Saturday morning by the Great 
Western Railway, and passes over Westminster Bridge, 
arriving at the southern extremity of Blackfriars Bridge at 
twelve o’clock. There is every prospect of the preparations 
being all complete by that time. The pavilion on the 
bridge is likely to present a very elegant appearance; but 
the locality is too exposed to admit of the profuse decora- 
tions which will characterise the Holborn Viaduct. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





RAILWAY*YCURVES AND CROSSINGS, 

Str,—An article appeared in your impression of Friday last on 
the subject of ne the proper angle of crossings of rails. 
I quite agree with the author in thinking that great inconvenience 
is often caused by the crossings being supplied of a wrong angle, 
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and many stations are more or less injured through want of atten- 
tion to this matter. It seems to me, however, that if any formula 
be given for ascertaining the proper angle of the crossing as for any 
other piece of work, it should of course be correct, or sufficiently 


correct for practice, It should also be in such a form as to facili- 


The | 


tate calculation by those who thoroughly understand the subject ; 
but above all, in order that it may be generally useful, it should be 
one that is capable of being made use of by those whose knowledge 
of the subject is limited. I believe that the formule referred to, 
involving, as they do, the use of tables of lines and tangents, are 
not so simple as they might be, and in one particular are not 
strictly correct. 

The author assumes that when one line leaves another by means 
| of points and crossing the two lines have a common tangent at 
| the point of junction. Thus in the figure he assumes that the line 

AE is a tangent to the circular curve AC. Suppose for the 
present that this be admitted. It is generally as necessary to 
| know the length from point to crossing as to know the angle of 
the crossing. Now if g be the gauge, r the radius, and L be the 
| length of the chord A C, all in feet, then 
| L= 297, 
| and the angle or load of the crossing is 
lin L : 
29 
I think this is much better than finding the sine of the angle; 
but there is something more than this in it. 
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In the case of both lines being curved the formula is necessarily 
a little more complicated. The author of the article assumes that 
the offsets of curves from the tangent vary as the squares of the 
tangents. In the same way I assumethat the chords AC and BCare 
equal. All these assumptions are practically correct, Now in 
the case of two curves, whose radii are respectively r and r', the 
length of the crossing from the tangent point is given by the ex- 


pression, 
ga 89.20. 
9 rtr 
the sign + being used ‘when the curves are in opposite 
directions, and the sign — when they are in the same direction, 
but the angle of the crossing is as before— 


1 in. 
From this it appears that the angle of the crossing 
depends of the crossing, and it matters 


upon the “~~. 


not whether one line straight or both lines be curved 
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So 
remains constant the angle of the crossing de 
length. So far, the formula I have given would give the same 


in the long as G 


nds only on the 


samé or opposite directions. 


results as Mr. Airy’s; but there is one important point to be 
attended to. At the heel of the point rail there must be room for 
the flange of a wheel to pass between the two rails. This requires 





about 2in., and allowing for the width of the rail, the distance from 
the inside of the rail of the main line to the inside of the rail of 





the branch is about 4iin., or ‘36ft. Now with a ten chain curve 
this distance between the rails is not obtained for more than 20ft., 
and a 20ft. point rail would be, to say the least of it, rather awkward. 
In fact, the point rail is always straight, and never more than 12ft. 
long, and no formula which does not in some way or other take 
this into account can be of any practical value. I think the 
simplest method is the following: 

Let A E be a rail of the main line and A K a point rail. 
The distance E K is, as stated above, “36ft.; the angle EA K 
depends only on the length of the point rail. For 12ft. it is 
1°72 deg.; 1lft., 1°87 deg.; l0ft., 2°06 deg.; 9ft., 2°30 deg.; 8ft., 
2°58 deg.; and 7ft., 2°95 deg. 

Now if KC be a circular curve, AK must be tangent to it at K. 
If this curve were continued back, as shown in dotted lines, there 
is a certain point, L, at which its tangent would be parallel 
to AE, or in certain cases the curve might touch AE, 


| The angle KOL is of course equal to the angle EAK. Now in 


all circles a length of the circumference equal to the radius 
corresponds with 57°3 deg.; and hence, by simple proportion, 
we can find what length of curve corresponds with 1°72 deg., or 
whatever may be the angle corresponding to the length of point 
rail in use. Let n be this angle measured in degrees and decimals, 
and d the distance from K to L, then 

a="? 


57°3° 
The distance LM is of course easily found by the formula LM = 
Ld If this be 4’3in., or ‘36 of a foot, then the curve touches 


2r 
the main line, and the formule given at the beginning 
of the letter suit, g being taken as the actual gauge, 
or 47ft. This, however, is seldom the case, but the 
formule may always be used, and will always give correct 
results if for the value of g the length BL be taken. MB is 
always 4°34ft., and hence g is always 4°34 + L M, and the distance 
from the heel of the point rail to the crossing is L-d, In the case 
of two curves there is a little complexity. 





In this case the distance E K is still “36ft., and if the chord A E be 
drawn the angle K AE is the angle of the point rail depending 
only on the length of that rail. But the chord AE is parallel to 
the curve half way between A E; hence, taking a length equal to 
the radius as giving 57°3 deg., it is easy to find how much the main 
line curves in a length equal to half the point rail. 

The inclination of the two rails to each other at E and K is thus 
obtained, and from this it is easy to find where the two curves 
will have a common or parallel tangents. 

These statements are embodied in the following formule :—Let 

L = length of the crossing measured from the point where the 
curves have a common or parallel tangent. 

d = distance of heel of point rail from the same point, 

g = distance B L. 

¢ = length of point rail. : 

n = number of degrees in the angle between the point rail and 
the chord of the main line. 

r = radius of main line. 

r! = radius of branch, 


sa al i ee » » (Ip 
d=rr'x 30 +n) 
a eh . 

g= (5% Fr tte. ® 

rr ; 

La f2ox 7F, a 

Angle or lead of crossing, 1 in Po a we 


In all cases where two signs are given + must be used where the 
curves are in opposite directions, and— when they are in the same 
direction. 

I have already trespassed too long on your valuable space, butI 
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think the question is worth writing about. It is a great pity 
when good arrangements are ruined by inattention to such details, 


Possibly no one may ever make use of the formule I have given, 





but at least attention has been drawn to the fact that the calcula- | 


tion of the angles of points and crossings is a matter of some 
difficulty to those who have no knowledge of mathematics, as Iam 
fident that no simpler formulz can be invented. 

Asa general rule, I believe the best system to be, to make a 
large scale drawing, and measure the angles on the plan, but if one 
happens to find oneself destitute of curves and ether necessary 
drawing materials it is advantageous to know bow to get on with- 
out them. G. JAMES MORRISON. 

Westminster, 13th October, 1869. 

TASMANIAN RAILWAYS, 

Srr,—Your very able article on this subject, in reply to the 
letters of Mr. Hemans and ‘‘Contractor’s Engineer,” is sufficient 
to show these gentlemen the errors into which they have fallen 
respecting gauges. _ : 

Having just returned from an inspection of the Festiniog Rail- 
way, I desire to correct these gentlemen with reference to the 
questions of the carrying capacity of narrow gauge railways as 
compared with 4ft. 84in. 

Mr. Hemans and ‘Contractor's Engineer” are alike in believing 
that a train on a 3ft. Gin. guage to carry the same number of tons, 
would be about double the length of that on the 4ft. Shin. gauge. 

What are the facts? 

First-class passenger carriages on the 4ft. 8in. gauge seat 1 25 
passengers per foot run of carriage—each foot of carriage weighing 
about 6 cwt. First-class passenger carriages on the 2ft. gauge seat 
1°24 passengers per foot run of carriage—each foot of carriage 
ling about 3 ewt. A coal wagon on the 4ft. Shin. gauge 
ies, when fully loaded, about 125 ewt. per foot run of wagon, 
each foot of wagon weighing about 7 cwt. A slate wagon on the 
2ft. carries, when full loaded, about 10 ewt. per foot run of 
h foot of wagon weighing only 2°83 cwt. 





co 
















en, you can go closely to the 4ft. 84in. gauge in carrying 
capacity with the 2ft. gauge, it is easy to conceive what could be 
alae art : ig - 
ck th a 3ft. Gin. gauge, especially when it is proved the dead 








vr ton hauled is double on the 4ft. 84in. gauge what it is 
gauge. Surely there cannot be two opinions as to which 
is the best gauge for a sparsely and not over wealthy populated 
country like Tasmania. It may be said that whatever you can do 
on the narrow gauge as to carrying capacity, although not ih dead 























weight, you can also do on the 4ft. 8hin. gauge; but there’s the 
rub— what is the use of saying it can be done when it is not done. 
On the narrow gauge t it not only can be do but 
from the very narrown >it must be done, and if 

no other reason than cor ople to take the 1 out of 
the gauge, the np most deci y be selected 
before all others for 

All that al ! 1 first-class main line is 
" 
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with Ww 1 what does it earn? 
£20 a mile per week, le 2ft. gauge siny/e line I have 
nentioned earns as much ¢ mile per week. This alone 
4 he capacity of the gauge beyond all cavil; and 
per cent. to the iders—why it makes one’s 
; it would be infinitely better for Tasmania to have 
200 miles of 3ft. gauge line than 100 miles of . din. The one 
would p would give every possible accommodation, would give 








peed of 30 miles an hoar, would give low rates and 
l le the mileage for the same cost— whilst the 
but the reverse of this, if not 
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say one word about the £1000 a mile 
gineer”’ would give as a premium in the 
(By the way, if one wanted to get a peep 

3, here’s a chance). I wonder if he has 
king the Tasmanian lines; one would 

so from the estimate. is well known that £1000 











lé 
more than sufficient to furnish the rolling stock re- 
any single line of 120 miles in length, whether 
in Tasmania or any re el znd I should think those in the 
ony s for the great privilege of the expensive lux 
iuge railway would take care to have a word to : 
: GEORGE Cook. 
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Myr. Hemans’ defence 

























Si uge ql vecially so where he says ** he is 

engi in I r the existing lines in Tasmani ) 
that he is *‘not responsible for the gauge;” yet a little further on 
he admits writing to Mr. Doyne—in his capacity of consulting 
engineer, of cours ving of his original selection of the 
’ vue 

THE E CHATELIER STEAM BRAKE, 
Sin,—With reference to the letter of “I. O. W.” in your last 

week's impression and your note appended thereto, beg to 
inform you, for your information and that of your readers, that we 





ave been entrusted by M. Le Chatelier with the manufacture of 





the ratus necessary for the application of his system of brake 
to ls of locomotive engines in the United Kingdom. 
Bei «i for some time past that the Fairlie engine, from 


ts enormous power for hauling heavy trains, was still to some 
xtent incompleie in the fulfilment of this most desirable object, 
wilhout at the same time having the power of completely con- 
trolling them when in motion, that the power necessary to haul 

ry trains, whether on level lines or on steep gradients in 
tain districts, being the great point to gain, the complete 
control over the same when in motion was almost equally important, 
yso as a doubt about being able to work heavy trains 


rt ly a deo ga 
with precision and safety g 











y gave a colour to the objection agains 
increasing the weight of merchandise and coal trains, therefore, 








under these circumstances and to perfect the Fairlie engines, 
jhe best method of controlling the motion of heavy trains was con- 


idered by us to be a very vital point. We have very carefully 
investigated every description of brake that has yet been proposed, 
ut last decided that the Le Chatelier brake was superior to all 

s, because of its great simplicity and its wonderful efficacy. 
e definitely deciding, however, we spent some time with M. 
Le Chatelier en some of the principal lines in France, inspecting 
und testing hi with long heavy trains on steep inclines 
ul heavy ous. In no case was there ever 
he least dif lating or stopping his train by 
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mply opening or shu all tap placed ready to his hand. 
in one case W ns, including the engine, we ran 
from Commentry to M s on the Paris and Orleans Railway, 








xm Commentry to Villafranca, there is an 
16 of 1 inGO for ten miles, down which 
ance of any b whatever, the little tap 
on the boiler doing all the work. We varied the speed at pleasure, 

-now fifteen miles an hour, no n, now twelve -~we no sooner 
tlest7ed an increa luction of speed than it was accomplished, 

» beautifully di paratus work, and all done by simply 


ing ‘he positi 





distance, 104 1 
average descendir 


e ran without th ists 




































Iter ‘am and water taps. We have now 
tted y » Vairlie engine Progress, which is 
L traffic on tl liand Railway between Hendon 

1 entish f'own, the engines doing the same wor fo i 
ver day that.v } y done by the ordinary engines in seven 
trains, thus reduc number of trains on a very busy portion 
of the Midland three each day, together with their 








attendant expenses, while the same amount of work is done. We 
need not point out that this arises from the fact that the Fairlie 
engine hauls nearly double the number of wagons of coal in each 
train that the ordinary engines did which were previously employed 
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in this work, and in consequence of thése heavier trains, and for 
greater security of working, we are applying the Le Chatelier brake 
to the Progress, and trust to have it completed by Wednesday 
next. The engine is stalled at Kentish Town locomotive shops, 
the hours of starting from the coal sidings there are seven and 
nine a.m. twelve noon and three p.m. Anyone interested may 
go and see for himself. The cost of supplying uhe apparatus, and 
fitting the same to any ordinary engine will not exceed £20. The 
whole arrangement is simple, although the steam and water taps 
require to be very carefully and nicely regulated, also the nozzles 
of the jets in the exhaust pipes require to be very carefully 
directed. 

The Fairlie double engines we are now completing 
Sweden will also be fitted with the Le Chatelier brake, the 
which will be thus effected in the wear and tear of the engine tires, 
axle boxes, and maintenance of brake screws and brake blocks will 
be very considerable. 

We noticed all the engines on the Continent fitted with the Le 
Chetelier brake still retained the old brake to be ready ix the 
event of any mishap, we think this a very proper precaution. 

THE FAIRLIE ENGINE AND STEAM CARRIAGE COMPANY. 
Hatcham Iron Works, New Cross-road, 
2nd November, 1869. 


PS.—Will you kindly allow us to add that we have just com- 
pleted a series of experiments made this day with the *‘ Progress,” 
with the counter pressure break, and the result has proved most 
satisfactory. With a train between Hendon and Kentish Town, 
the gross load of which was 650 tons, we stopped on a gradient 
(the rate of grade at this moment we do not know), in 300 yards, 
the speed being fully twenty miles an hour at the commencement 
of applying the back pressure. 

November 3rd, 1869, 

THE FLOW OF GASES, 

S1z,—Mr. Baldwin says he is finished with me; and, in so far as 
his last letter is concerned, he might as well have finished with 
me before writing it, for it amounts to little more than reiterating 
that my experiments are not to be trusted to, because they don’t 
agree with a theory which, as I have shown, has an element in its 
composition which is so totally at variance with facts as to com- 
pletely destroy its value. 

The sooner Mr. Baldwin recog 3 the truth that the formule 
to which he trusts have no practical value the sooner he will be 
in a position to form a correct estimate of what actually takes 
place in the flow of gases. 

On looking more carefully then I have hitherto done over the 
calculations on this subject in Rankine’s ‘* Applied Mechanics,” 














I find it is stated distinctly on page 582 what I had only gathered 
inferentially, that the theroctical velocity u is through the rena 


contracta, and the pressure is there assumed to be the same as 
that in the outer vessel into which the gas is ing. This 
reduces the whole question (or the greater part of it) to the point 
of ascertaining the pres n the rera contracta. 

In connection with this it is important to obse 
stated by Rankine, and I believe by every oth 
subject, that the flow through a short straight pip 
considerably more than through a plain orifice of equal size. 

Now I had ascertained, by experiments on the w its of steam 
discharged, that where the difference of ure was considerable 
the quantity was more through a i > than through any 
in straight pipe, and that bell-mout « tube or oritice in- 
sed the discharges very little as compared with its effect on the 
iarge of liquids. 
om these facts I drew the concl n that in the case of gases 
flowing from considerat into those proportionately 
much less, there was little to correspond with the contracted 
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vein, and that what there was, v properly s ‘,no con- 
tracted vein at all, except in the sense that that is a contraction 
which is not so large as it might have been. 

It is well known that in the case cf liquids the discharge 
through a short straight tube is iter than that through the 





same size of plain orifice, and it is also to some nt known that 
this increase is due to a vacuum in the tube could not exist 
if there was no contracted vein ; and I have never doubted that in 
the case of gases, when the differences of pressure were small, 
there would be a partial vena contracta with corresponding 
effects. 

If these cor 
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usions and experiments were correct it would fol- 
low that if steam were blowing into the air through a short 
ight pipe from a boiler in which the pressure was being 
creasesl from the atmospheric pressure upwards, there would 
arise a partial vacuum in the tube (near and about the position of 
the natural vena contracta) which would increase as the pressure 
in the boiler increased up toa limited extent, 2nd that any further 
increase to the pressure in the boiler would decrease the vacuum 
and ultimately convert it into a positive and increasing pressure. 
This is a state of things that has never been contemplated in any 
purely mathematical investigation, and in order to ascertain the 
pressure in the tube, under given circumstances, I have had an 
instrument made to try it accurately, and have to-day had a hur- 
ried trial with it in an unfinished state, and obtained the following 
approximate results :—The experimental tube is four diameters 
long, and the pressure was taken in the tube at three-quarters of 
a diameter from the boiler end. A vacuum created in the tube 
acquired a maximum of about 14 Ib. 1 the pressure in the 
boiler between 61b. and 71b., and then it reduced, and was 
ultimately destroyed, when the pressure in the boiler was between 
13lb, and 141b., and when the latter was increased to 25 1b. 
there was a pressure in the tube of about 44 tb. 
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These are not the pressures in the vena contracta, but in 
the outer edge of the tube surrounding the vena  con- 
iracta, and represent the effect of the tube on the discharge, 
for it is clear that if there isneither vacuum nor positive pressure in 


the the tube can have no 





the tube surroundin vena contracta 
effect on the discharge. 

When I have opportunity I shall try the vacuum in the same 
part of the same tube with water, which I have little doubt will be 
about seven-tenths of the head. 

Mr. Baldwin says, in his investigation, the steam whose pressure 
is P, is in a quiescent state, but when it is passing through the 
orifice at 7392 times the square root of the total pressure it cannot 
be in a very quiescent state, and if, as Mr. Baldwin supposes, there 
would be a great increase in the flow into water, as compared to 
that into a pressure of steam cqual to the pressure of water, he 
overlooks the fact that I got the same quantities, whether blowing 
directly into water or blowing into a chamber from which the 
steam was conveyed into the water. Besides, if we have a given 
back or resisting pressure, what can it matter what ultimately 
comes of the steam? For instance, when blowing into a con- 
denser it must pass the nozzle and proceed to the cold surfaces 
before it becomes condensed, or otherwise there would be no need 
of surface in a surface condenser, so that he might as well say that 
the fact of the condensed water being taken back to the boiler 
would materially affect the flow into the condenser, as that the 
fact of the steam being condensed on the surface, whether of water 
or iron, would affect the discharge. A pressure of a pound on the 























inch is just a pound on the inch, whether water, air, or steam is | 


that which causes the pressure, just as effectually as a pound of 
feathers is equalto apound of lead ; but when Mr. Baldwin says that 
periments cannot be considered as a test of the value of 7, 
as given in his equation. I quite admit it, and also admit 
that I have very little interest in that question, or in ascer- 
taining any other such imaginary quantity, or, at least, such 
“misty entity.” To solve the question of how many angels 
could dance on the point of a pin would have about as much 
practical use. My investigation had to do with such substantial 
realities as the weight and bulk of steam of a given density 
that would be discharged in given conditions. Anything that 
there is a possibility of proving I can take an interest in, and see 
some satisfaction in discussing, and I think I have proved that 
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the known formule for the discharge of steam are utterly worth- 
less for any considerable differences of pressure. 

Glasgow, 30th October, 1869. R. D. Napier, 

PS.—In writing rather hurriedly the last part of my letter to 
THE ENGINEERI stated that when a liquid was discharged through 
a plain orifice only 30 per cent. of the work of producing velocity 
was performed inside the orifice, when I ought to have said 40 per 
cent. was performed inside, and 60 per cent. outside. D. N. 

PSS.—I should very much like to see an epitome of the ex- 
periments on air by Wiesbach, or Joule and Thomson. Some of 
your readers must be in possession of an account of them, and I 
feel certain that many others would be glad to see one, and trust 
that some one will take the trouble to state them in a condensed 
form or otherwise. R D. N. 
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OVER HEATING BOILERS, 

S18,—The fact of my having read with much interest all the 
papers lately communicated to your valuable journal by Mr. 
Fletcher, relative to the overheating of furnace crowns, now in- 
duces me to take the liberty of addressing to you the following 
lines :—On careful perusal of the various cases mentioned in your 
issue of the 27th August last, I find that Mr. Fletcher, on several 
occasions, recommended that heating the feed water by the injec- 
tion of the exhaust steam should be discontinued; thereby showing 
that he considered the practice to be highly injurious to boilers. 
Now I have had a large share of experience in working boilers fed 
with water heated by the exhausted steam, and in one case in 
particular, in which the boilers were plain cylindrical and ex- 
ternally fired, found much trouble caused by the plates coming 
down over the furnace. Mr. Fletcher also states that much injury 
is done to the boilers by the mixing of the grease from the cylin- 
ders with the feed water, Formerly, I was accustomed to employ 
tallow for lubricating the cylinders of the engine above mentioned, 
but was compelled to discontinue using it owing to the trouble it 
gave by mixing with the sediment in the feed-water heater, and 
preventing the feed pump from working; but for nearly two years 
past I have been working the same engine without putting either 
oil or tallow in the cylinder ; but, in spite of this, I still find that 
the boilers have given the same trouble. 
in this case, the water was drawn from a well, and as clear 
erystal; but I invariably found a large amount of sediment in 
the feed-water heaters, and the feed pump and pipes were soon 
completely furred up as well as a great deal of iloury deposit 
found in the boilers when opened for examination after not more 
than three days’ work. The engine is by Hackworth, of Darling- 
ton, and the first heating system is tubular, the water passing 
inside the tubes, and the exhaust steam outside of them, then 
down two branch exhaust pipes containing a perforated cold water 
pipe, and thence to a cistern below the engine bed-plate, where the 
exhaust steam and water mix. Other engines of the same class and 
by the same maker, and heating the feed water in the same 
manner, but having their water supply fresh from the Nile, have 
never given any trouble save that given by the ordinary engines 
without feed-water heaters. 

Thus, you will observe, that on 
from a well has shown the mptoms detailed by Mr. 
Fletcher. I therefore cannot but come to the conclusion, that in 
the case of the engine fed with clear water, much more sediment 
would have gone to the boilers had there been no fced water 
heaters, as we always observed that there was quite as much sedi- 
ment in the feed-water heaters as in the boiler itself ; and I also 
think, that had I been enabled to pump the hot water from the feed- 
water heater under the bed plate into a reservoir where it should 
remain and settle before beiug pumped into the boiler, I should 
have got rid of the evil; but as it is my intenticn to try the ex- 
periment, it is not improbable thatI shall do myselfthe pleasure of 
informing you of the result. You cannot fail to observe, Sir, that 
the above is a mere statement of facts which occurred under my 
own personal observation; but the subject of overheating the 
boilers, &c., is one possessing no common interest for myself and, 
doubtless, many others. 

Alexandria, Sept. 24th, 1869. 
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GATACUMDAHEE, 
THE PATENT LA 
Srr,—I have been indulging the hope th: 
spondents more conversant than I am with the 
patent law would have so replied to Mr. Macfie’s last letter 
which appeared in your pages as to have induced an exhaustive dis- 
cussion as to the equity and expediency of such a law. To 
your readers, comprehending not only patentecs but also manu- 
facturers and workmen, the subject is nece y one of much 
interest, and I do not know where it could 


more propriety 
and more efficiency be discussed than in tl umns of a tech- 








xt some of your corre- 
subject of the 
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ical newspaper. Mr, Macfie has in his work lately published 
t arguments which have been propounded against the 
r1tent law, and he is necessarily familiar with 









ich appear to be most forcible and conclusive. He 
be considered to be a competent exponent of one 
»; andl am sure I speak the sentiments of most of 
when I say that he would render a useful 
and would aid in bringing men’s judgments 
conclusion, if in some letter to you he would under- 
e to give a brief resumé of the arguments in support of his views, 
which he considers to be most foreible and convincing. Should he 
consent to do this, I will undertake to reply to his arguments, 
though couscious of the disadvantage at which I stand in entering 
into controversy with one who has investigated this subject so 
fully, while I shall only be able to give it a cursory and incidental 
attention. If the patent law ought to be repealed, the onus of 
proving this rests with those who advocate that measure; nor can 
any such advocacy be rested upon the faults of the existing law, 
which nobody pretends to say might not be much amended. But 
it must be shown that the theory of a patent law is inequitable, 
and that the existence of any such law is practically inexpedient. 
Mr. Macfie can either show this or not. If he can, let him produce 
his proofsin your pages, and his case will be enormously advanced 
thereby. But if i declines this invitation, how can he hope to 
press his views upon the House of Commons, when the presumption 
will be that he was too doubtful of their soundness to subject them 
to the criticism of ordinary mechanics? JOHN Bourne, 
66, Mark-lane, London, October 27th, 1869. 
























SALE OF BomLers aT WooLWIcH DockyarD.—We are informed 
that five 30-horse double-flued Cornish boilers, which were only 
laid down about two years ago, have just been sold for £150. 
The boilers are in perfect condition, and thoroughly well made. 
Would it not be desirable to know how far this transaction has 
been carried out under the knowledge of the Lords of the Admi- 
ralty ? 

AUSTRALASIAN PROGRESS.—(From our Corrcspondent.)—Nego- 
tiations have been opened between the Government of New South 
Wales and the Government of Queensland for the establishment 
| of a fortnightly mail vid Torres Straits and Batavia. It is pro- 
posed that New South Wales, Queensland, and New Zealand shall 
bear the expenses of the line in the proportions of three-sixths, 
two-sixths, and one-sixth respectively. ‘The Queensland Govern- 
ment is also to complete a land line of telegraph to the Gulf of 
Carpentaria to meet a proposed submarine cable vid Java. The 
machinery for a Victorian mint, which has been purchased at a 
| cost of £15,000, has arrived out. Attention is again being directed 

to providing increased accommodation for shipping at port Ade- 
laide, South Australia. The inner bar, which runs for a distance 
of two miles along the stream, interposes serious obstacles to 
shipping at the port. A steam dredge has been at work four 
years removing the bar, which consists of limestone crust, but at 
| the present rate of progress it will take at least six years longer 
to clear a channel 200ft. wide along the whole length of the bar, 
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TRIAL OF ATMOSPHERIC STAMPS. 


On Friday last, at Hayle Foundry, some experiments were tried 
with the atmospheric stamps which we illustrated in THE Enat- 
NEER a few weeks since. About one hundred of the chief prac 
cal mining gentlemen of Cornwall were present. A complete 
description of the machine accompanied the illustration in a 
recent impression of THE ENGINEER, we will therefore, not repea 
it here. The machine is an American invention, and me for a 
considerable time been at work on the Pheenix min Lake 
Superior, where it has been found to stamp five tons a ore per 
head in twenty-four hours, with an expenditure of 2-horse power 
per head; and the machine has stood, satisfactorily, the test of 
eight months’ working. The experiments lasted over an hour. 
Thirty-nine hundredweight of the stuff was procured from Provi- 
dence Mine, and at 150 strokes per minute it passed through 
the machine—having six stamp heads--in eight minutes 
over the hour, making, in round numbers, 34 cwt. per hour, full 
40 tons in twenty-four hours, or 6% tons per head in twenty-four 
hours. At the conclusion of the experiments a large company of 
gentlemen were entertained at an excellent dinner, provided by 
Messrs. Harvey and Company, and presided over by Mr. W. 
Husband, who made a very able speech—after the usual after- 
dinner expressions of loyalty had been performed 
and the experiments which they had witnessed that day. In 
speaking of the experiment, Mr. Husband said, “The ore, it is 
true, was a little smaller than that which is generally passed 
through the stamps, and the reason of that is that the present 
stamps were intended for crushing quartz, which is generally 
broken to almost the size of the stuff used on our roails ; but in order 
that we may be able to draw a faircomparison between th 
had to-day and the stuff that is used upon the mines, I} 

Captain Hollow to give me his opinion of the « L 
that could pass through the stamps in hia four 
hours, provide d i is reduced to the same size as that with whi 
we have made our experiments this : fternoon, » aud he has 















































his opinicn that he reas he now stamps one ton per he: 

four hours, he could, if the stuff were reduced t » the ‘ 
which we have used to-di Ly, Star np from one ton an! quarter to 
one ton and lf in that time. In this ¢ aptain Hollow has been 
borne out by Captain Te 14 Captain Richards, and, there- 





information as being perfectly 
granted that we hav to-day 
two-thirds ton per head, as against 
in Providence Mine und viilax 
» denied that this is a very impor- 
“T should say that these stamps as 
about nine tons; there are six he 


fore, I tl 
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three times the we 






ds, and we 
yare equal to thirty heads of the ordinary Cornish 
1 estimated that thirty heads of Corr 1ish stamps, 
., would w about twenty-six tons, or nearly 
ight of the present invention.” The expressioz 
ractical gentlemen present appeared unanimous 
mosphe ric stamps. 
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INSTITUTION OF CIVIL ENGINEERS. 
PREMIUMS, SESSION 18 GY. 
Tue council of the Institution of Civil Engineers 
the following pr emiums: 


1. A Telford medal, and a Telford premium, in bo 
of a complete set of the pul _ itions of the Institution), to M 
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ve awarded 


ks (to consist 


Jules 












Gaudarid, ( usanne, for his paper ‘‘On the Present State of 
Knowledge as to the weet h and Resistance of Materials. 

2. A Tel lal, and a Telford pre mium, in books, to Will 
Shelfo: 1.5 for his paper “On the Outfall of tl 








R iver Hum 

A W ait medal, and a Telford premium, in books, to Zerah 
( hed M. t. C.ic., for his paper **On American Locomotives 
and Rolling Stock.’ 


4. A Te ford med 
Neshim Kirkh: 
the S:andard 
Powe: of Coal Gas. 
5. A Telford me 





, anda Telford premium, in books, to Thomas 
M. Inst. C.E., for his paper “‘Experiments on 
parison employed for Testing the Illuminating 















5 i Telford premium, in | o John 
Ellacott, “a Inst. ft his “Description of th: Water 
Basin at Birkenhead. 

6. A Telfold medal, and a Telford premium, in books, to Profess 








David Thomas F.R.S., for his paper *‘On the Lagoons an 
Marshes of certain parts of the Shores of the Mediterranean.” 
7. A Telford pre mium, in books, to William Henry Wheeler, } 
Inst. C.E., for his *‘Description of the River Witham and 
Estuary, and of the various Works carried out in connection 
therewith, he Drainage of the Fens, and the improvement of 
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Miah: and 


premium, in books, to James Robert 


for his paper on “*The Mauritius Railways 






A Telford prez 1, in books, to Imrie Bell, } 
for} his paper ‘*On Si Wells for the Foundations of 
of the Bridge over the ~ ae Jumna, paig = Rai 
10. A Telford premium, in books, John } 
.K., for his “* Descrip tion of Appar is for Exc: 
Water, and for Sinking Cylinders 

11. A Telford premium, in books, to Samuel Parker Bidd 
jun., Assoc. Inst. C.E., for his paper “On Machines employed i 
Woi king and Breaking-down Coal, so as toavoid the use of Gun- 
powder. 

12. A Telford premium, in books, to C 
his paper “On ¢ ‘oal-getting Machinery as asul 
Gunpowder.” 

13. The Manby a mium, in books, to David Marr 
Assoc. Inst. C.E., for his paper “On Lighthouse Appa 
Lanterns.” 

The council have likewise awarded the following prizes to 
students of the Institution :— 

A Miller prize to Edward Bazalgette, Stud. 
his paper ‘‘On the Use of Concrete in Building Ope 

2. A Mille r prize to Frederick Harry Mort, Stud. 

“An Inquiry igto the Nature , 
1s between Theory and Practice 
3 A Miller prize to Tristie James Ellis, St 
his paper ‘‘On the Artistic Design of Bridges.” 

4. A Miller prize to Thomas Robert Gainsford, Stud. Inst. C.B, 
for his paper “On the Construction of a Railway Tunnel, or 
Covered Way, at Bradford, Yorkshire, among abandoned Coyal "and 
Ironstone Workings. 

5. A Miller prize to Charles Henry Grey Jenkins 
C.E., for his paper ““On Wrought Iron Girder Bridge 

6. A Miller prize to George Henry Roberts, Stud. 
for his paper ‘On Reservoir Embankments.” 
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SuBJECTS FOR PREMIUMS, SESSION 1869—70. 

The council of the Institution of Civil Engincers invite eom 
munications on the subjects comprised in the following list, as well 
as upon others; such as (1) authentic details of the progress of 
any work in civil engineering, as far as absolute] uted 
(Smeaton’s Account of the Eddystone Lighth use may be taken as 
an examp le) (2) descriptions of cnzines and machines of various 
kinds, or (3) practical essays on subjects connected v ith engineer- 
ing, as, for instance, metallurgy. For approved « al communi- 
cations, the council will be prepared | to the premiums 
arising ‘out of special fands devoted for irpose, 

1. On steam and hydraulic cranes, on the application of 
steam power in the execution of public works 

2. On the different systems and the results 
traction engines. 
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on ore stamping, | 
| ing wi ater, the distribution to the 


| ment on Vellum, highly illuminated, w 
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| syth Black, pre 


| Roberts and Dawson its best thanks for 





3. On the theory and details of construction of metal and 
timber arches. 

4. On land-slips, with the best means 
, with examples, 
On the nciples to be observed in Ja out li ‘ 
gh mounti Linous countries 3, with exar nples of thei: app lic 

Al »8, the Indian Ghats, the Rocky 
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the transmission of railway trains entire 





us at present in use 
Description of a modern locomotive en 
y to cheapness of constr 


ilways. 
With a 





gine, desig i 
1, durability, and fi weility of repair. 
On the cost of 1 ince of railw: iy locomotives. 

1. Description of continuous brakes which have been extensively 
employed on railways, and the general results. 

12. On the most suitable materials for, and the best mode of 
forma'‘ion of, the st urfaces of the streets of large towns. 

13. On the construct ion of catch-water reservoirs in mountain 
districts, for the supply of towns for irrigation, or for mauufac- 
turing purposes. 

Accouts of existing waterworks; ineluding the sow 
supps YI y, a descrij tion of the different modes of colleeting and fi Te 
consumer, and the general pra 




































































































tical results. 
in pumpi ry for raising water, both for hi 
On the pr s applicable to the drainage of t l 
sal of ; 
1 the employmeut of steam power in i 
1 ntilation and warming of public } ing 
1‘), ul construction of gas view 
to the 1 tu 7as 0 ‘h illuminating pow l< ‘ 
vy wimical system of distribution of gas, and t! $ 
tion in nd buildings 
i sfully applic ls 
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ti | i tilt I I 
uced ther y 
1 of tidal or o } ( ( 
e! nd cons ‘ 
£ ; ‘ traf v 
On the « t sys of unit 
bri t 3 | 
or” 7) f : 
Gilil ah diferent velocitics, and Of fiuids passing throuch pines 
ana i cl ’ 
On f t} I & mouern ] tice < ? m 
I ’ " 1 larly to « ¥ 
! j ¢ ng, t i ngh 
( : lon tl } cost of 1 of i 
‘ 
oo % tl pl 1 employn < heated air 1 motive 
power. 
30. On ships of war, with ré l to thei mot rd 
mode of propulsion, an:! macl 
31. Ont I ) I " 1 
from <« 
2. One 
>, On a t 
modes of ** 
34. On the } ‘ 
ve moO ¢ t ‘ 
vile Fac 
1 nil ! 
>. On fo ‘ 
lar ctional area, an 
3. € teel, 1 al 
a nt bivl 
J Qn % fe v al stren c | 1 
| steel, inclu i lel sof « iments on ‘ 
7) 1 riont at dl i « wd 
under l ! strai 
in f lead or 
9, On the ju n yyRAr ne teleg ’ 1 th 
t i etect l ual cab 
i ( L will be gl ) ive, fon pur} g 
1 i to ft > ml 3 yi pro nz a 
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with ¢ i aii or} uw 7 
ri ? : ‘ ide lves nil l 
pr sl : the communication ‘ mich t 
they will an more li l 
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t I ers | 
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I i 
eet, Westminster, S.W., where copies of this pap i 
r information may be obtained. 
CuARLEs 3 3¥, Honorarv Secretary. 
JAMES FoRREST, Secretary. 
The Institution of Civil Engineers, 25 Great George-street, 
Westminster, S.W., October, 1869, 
C1 ‘b> MECHANICAL ENGINEERS’ SocigTy.—On § y, 
: he annual dinnér of this society was held at tly 
est ster-chambers, the president, W. Forsyth 


upported by Messrs. Dav 
Lavers, -J3fundell, 
: numerous other — 
ial loys - and other toasts had be 
Mes SSIS. Robs rts and Dawson was given by the pi 
passed a very high compliment to them for the materi: 
they had given in increasing the efficiency of the socie 
years in ‘and respective “positions as honorary y and 
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Dawson, Esg., That the societ 
the resignation i Jessrs. Roberts an 
offices of honorary secret 
its high appreciation of the very ef 
have discharged » duties of their off 
nine years. Th the society further 












waW 





























J. Crosbie 





y 
j 


Daw son of their re spective 
and desires to express 
unner in which they 
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next meeting of the society is “announced for W ednesday, the 10th 
inst., at 7.39 pam., when some of the topics referred to in the pre- 
sident’s addréss will form a subject for discussion, 
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BOLT AND NUT MAKING MACHINE, 
Fic. 1 represents in front elevation a machine to be used in the 


manufacture of screw nuts, bolts, and other similar articles, the 
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In making screw nuts by the use of the improved machinery, a 
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Socrery or Encrneers.--At the last ordinary ing of the 
Society of Engineers, held on Monday, the ist ins%,, in the Lowex 
hall, eter Hall, a discussion took “pl: uce On & Pi dl by Mr 








Perry F. Nursey, on the 18th of October, ** Ox h and Conti 
nent . Intercommunication.” The following candiuates for election 
were balloted for and duly elected, viz., as members, Messrs. John 
ag n a jun., prmnes to the Northampto ym Gas Company ; Edward 
. Haldane, late assistant engineer, Hyd cean ; John 
reen Haji, city surveyor, Canterbury ; ings, C.E.,. 
Durham lodge, New Cross; WilRaci Roebuck, | n-street, 
Arundel- -Square ; ; Thomas Sspall, M.E., Gloucester: 
consulting ¢hgipeer, 21, lamecnt-street ; s Warden, M.E.,, 
Birmingham ; Thomas Welkins, M.E., Orchard Works, Ipswich 
As a foreign member, Lient. oe Guers on, Bombay Stati Corps, 
later R.A. As an associate, Sc:inuel Catler, jun, Provi ve Iron- 
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BOLT AND NUT MAKING MACHINE 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPuHonNs Diizr, Bookseller. 

ST. PETERSBURG.—M. B. M. WourFr, Bookseller. 

MADRID.—D. JoszE ALcover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 y 51. 


PUBLISHER’S NOTIOE. 

There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess lusive and satisfactory 
evidence. 














TO CORRESPONDENTS 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

8. M. W.—Please send further particulars and drawings. 

X. X.—l. J. Burnett, Esq., Engineer's Office, Edgware-road Station, 
See Railway. 2. No. 3. None so long as the inclination is 
small, 

M. A. anv Co. (Nottingham).—Mr. 8. M. Saxby’s address is No. 7, Albion- 
terrace, Faversham, Kent. We believe that the method you allude to is, in 
skilful hands, a success. 

E. W. O.—There are situations in which your system of locking nuts might 
be used with advantage, but we do not think it suitable for railway work. 
It would be worth a trial on armour plate bolts. 

A SUBSCRIBER IN A DEAD K.— You cannot work to any advantage under 
the conditions you name. The total resistance to the engine will probably 
be 13 1b. or 141b. per square inch back pressure, and 40 lb. steam expanded 
Sour times will have a nominal pressure of but 10lb. You should either use 
a higher pressure or less expansion, Of course an engine can be made to 
work as you propose, but it will be a very bad job. 

Woop PaPer-MAKING.— We have received a second letter on this subject from 
Mr. Roeckner, in which he denies the correctness of most of the statements 
contained in our foot-note, He states, among other things, that the engine 
was not pulled up by the work, and in proof of this he points out that after 
the engine had been indicated it was established that 7-horse power was 
sufficient to drive the machine, and that in one case the machine only stopped 
with the pressure gauge at 0! and “‘had, therefore, been at work so long as 
there wos a pound of steam left!” We do not intend to insert Mr. 
Roeckner’s letter, for we should only have to append another note, and as he 
thinks it desirable to contradict points which, fromour knowledge, we cannot 
but believe to be true, we do not see that any good can come from @ prolon- 
gation of the discussion. 








AN INQUIRY. 
(To the Editor of The Engineer.) 

Sir,—A short time since, in your advertisement columns, it was stated 
asum of money had been deposited with the editor of the Jilustrated 
Midland News, 108, New-street, Birmingham, which would be given for 
the best design of a street railway carriage, and that unsuccessful com- 
petitors would have their drawings returned to them before the 15th of 


October. 

I should be glad to know if any of your readers have sent any drawings. 
I sent two, and cannot hear of either drawings or money, and all inquiries 
are treated with contempt. DECEIVED. 





THE LONDON PUMP. 
(To the Editor of The Engineer. 
Sir,—Can any correspondent favour us with the address of the makers 
of a small pump known as the “‘ London Pump ?” BENTLEY AnD Co. 


MEETING NEXT WEEK. 

Tue IxstiTuTION oF CiviL Encineers.—Tuesday, November 9th, at 
8p.m. 1. Discussion: ‘‘ Description of the Low Water Basin at Birken- 
head,” by Mr. John Ellacott, M. Inst. C.E. 2. “On the present state of 
knowledge = to the Strength and Resistance of Materials,” by M. Jules 
Gaudard, C.E. 





I's ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
JSrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 lds. 9d. 
fearly (including two double numbers) .. . £1 lls. 6d, 

[f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of THE ENGINEER, 163, Strand. 
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MECHANICO-CHEMICAL VENTILATION. 

To a certain extent, and within certain limits, a man may 
choose what he will eat, drink, or avoid; but with respect 
to what he breathes there can be no such election. A man 
is not always eating and drinking, but he is always breath- 
ing, inspiration and expiration know no rest. The ini- 
portance of pure air, then, as it is called—and as for prac- 
tical purposes it may be called : though really no natural 
atmosphere comes up to the chemical normal—is a matter 
too obvious for comment. By a practical logic of exclusion 
it follows that he who would give his labouring lungs this 
inestimable boon has two alternative resources : he must 
either bring the pure air to where he is, or he must go to 
where the pure air is to be found. Such is the theoretical al- 
ternative; but, practically, too often it does notexist. Mostof 
us know too well how many and how stringent are the bonds 
that tie us down to speaial localities. This is more especially 
the case with those who, being prostrate from illness or 
accident, are bound by some tie of especial stringency to 
some particular spot; yet to such is the need of pure air 
more especially great. 

Having thus stated the case, we will propose a question. 
Is it wholly within the competence of mere ventilation— 
natural or mechanical—to give a supply of pure air to indi- 
viduals restricted to localities where the atmosphere is, 
from whatever circumstances or combination of circum- 
stances, impure? Obviously it is not. All that mere ventila- 
tion in its most extreme development can effect is to give 
to the interior of a building a supply of air as pure as the 
air outside. Let us put an illustrative case. It is usual 
for coachmen, grooms, and their families to live in small 
apartments over stables, When the stables are centralised, 
as we find them in the mews of London and other cities, 
the circumstances to which we point attain their maximum, 
Could ventilation—however mechanically complete—could 
any amount of mere local airsupply, furnish the desideratum 
of pure air? Assume that human families, instead of living 
in small apartments over the stable, lived in the open air 
of the mews; and that adverse conditions of wind and 
weather, for the pu of argument, could be eliminated. 
What then—would the air be pure? The reply is obvious 
—it would not. No medical man, whose practice has called 











him much amongst patients of the mews community, will 
entertain the shadow of a doubt as to two conclusions. He 
will affirm that the mews atmosphere is not salubrious. 
He will also affirm it to be productive of weak eyes, of 
ulcerated legs, difficult to heal; of chronic, ulcerated sore 
throat. He will call to mind the fact that no case of ordi- 

illness ever, in his experience, passed satisfactorily to 
the end in the atmosphere of a mews. As a matter of 
course, he would recommend change of air. Every physi- 
cian does that when a case baffles him. We, for present 
purposes, have no concern with change of air, in the 
ordinary sense understood. It is not now the case of 
Mahomet going to the mountain, but the mountain coming 
to Mahomet. 

The question we have to resolve is this: whether one of 
those small human domiciles perched above a stable, and 
within the precincts of a mews, can or cannot be supplied 
with pure instead of impure air. We affirm this can be 
done, and easily. The first step towards the abatement of 
an evil is to acquire a precise knowledge of the nature of 
the evil. Random guesses are seldom of much avail in 
any case, least of all when an invisible evil like an impure 
atmosphere is concerned. Does a water pipe burst, and 
the water flow into an apartment, we see the water—we 
see the effects of it—and, tracing effect to cause, we mend 
the rupture. Air impurities cannot be seen, and therein 


the greater chance of going astray in remedial measures. | 


Nevertheless a chemist is aware what chief special impurity 
contaminates the atmosphere of a mews as well as if he 
saw it. He knows it to be ammonia, hence the purifying 
problem narrows itself to the withdrawal of ammonia. 

y an obvious combination of expedients this can readily 
be done. We do not inquire now at what expenditure it 
can be done, merely for the time regarding the science of 
the case. It could be done by the simple expedient of 
closing windows, doors,and otherartificial inlets, and inject- 
ing external air through a Woulfe’s bottle series containing 
oil of vitriol. No ammonia would then escape: it would 
be caught as in a trap, giving rise to sulphate of ammonia. 
It is well known that considerable difference of opinion 
exists between the advocates of natural and artificial ven- 
tilation. On the one hand the pumping or otherwise 
forcing of air by mechanical means is pronounced best; on 
the other a reliance upon natural aircommunications. We 
can see no advantage in mechanical appliances for the mere 
injection of air from without; but if the desideratum be 
to purify air in transitu, then obviously that cannot be 
achieved otherwise than by mechanical means. It will 
conduce to a better understanding of the case if we con- 
template the meaning of normal or chemically pure air. 
Such is regarded by chemists as a mechanical mixture of 
twenty volumes, in round numbers, of nitrogen, eighty 
of oxygen, plus about one part in a thousand of carbonic 
acid. Practically the atmosphere, even in regions where 
most pure, is never so simple as this. Aqueous vapour, 
more or less, for example, it always holds: generally, if 
not invariably, it shows slight traces of ammonia; perhaps, 
too, the odour of herbs and flowers. Still we will assume 
a chemically normal atmosphere as our first basis of inves- 
tigation. We have then to consider what effect is produced 
on a definite bulk of such normal atmosphere when a 
living animal is confined in it. The physiological result is 
well known; an animal so circumstanced dies more or less 
quickly as the bulk of air may be smaller or greater. In 
propounding the rationale of this effect, popular physiology 
may content itself with referring death of the animal to 
aerial impurity: a more precise science, however, will go 
on to scrutinise the nature of this impurity, and this needs 
more discriminating inquiry than it has yet received. 

The chemical consequences of respiration are chiefly two: 
a portion of the atmospheric oxygen is thereby changed into 
carbonic acid, and a proportionately higher percentage of 
nitrogen relative to the oxygen still existent is left. Thus 
an act of respiration vitiates the atmosphere positively and 
negatively, carbonic acid being a positive respiratory 

ison, whereas nitrogen is only injurious by negation; 

ing non-oxygenous, it cannot perform oxygenating func- 
tions. It would be an experiment of physiological interest 
to determine the coefficient of power of each of these 
agencies. When an animal, confined in a circumscribed 
atmosphere, dies from general vitiation of that atmo- 
sphere, the experiment only shows the sum of the two 
agencies, not their proportionate influence. There is much 
reason to believe that if, from such circumscribed atmo- 
sphere as we have been assuming to exist, carbonic acid 
could be eliminated, the mere excess of nitrogen would be 
productive of no worse result than the stimulation of in- 
creased activity of breathing. 

Can a circumscribed atmosphere, vitiated by the respira- 
tion of an animal confined in it, be rendered normally pure? 
Chemistry furnishes a certain reply—it can. That is to 
say, the generated carbonic acid being absorbed, and an 
amount of oxygen added proportionate to the quantity 
existing in the carbonic acid. 

We have no hope that the scheme of mechanico-che- 
mical ventilation here indicated can, or at least will, be 
applied to ordinary dwellings. Not only would the cost 
be too great, but the necessary mechanical and chemical 
conditions would be wanting. We can see no reason, how- 
ever, that should debar its application to hospitals and 
sanatoriums, and possibly to cks and prisons. To 
take an extreme case. Let the proposition to venti- 
late a fever ward, in a situation where fever is endemic, 
to ventilate it with pure normal air. Surely there should 
be no difficulty in pumping the necessary supply of air 
through cream of lime, to effect separation of carbonic acid, 
sulphurous acid, hydrosulphuric acid and aqueous vapour; 
then through oil of vitriol to effect separation of ammonia. 
The result would be air almost chemically pure, so far as 
the chemical agents specified are concerned; and probably 
the fever miasm would also have been eliminated. The 
advantages of the ventilating system we thus propose would 
not stop here. In certain cases, and for certain purposes, it 
might be thought desirable to medicate the injected air—to 
charge it with ozone, for example. This, again, could 
readily be done in a way we need not stop to particularise. 
We shall not, on the present occasion at least, further ex- 


tend these remarks. They bear on a general scheme which 
theory proclaims to be desirable. Our function is to affirm 
that, from an engineering point of view, we can recognise 
no difficulties in the way of its adoption. 


HOMOGENEOUS IRON. 

Tuis article, in spite of its head, will be found to have 
nothing to do with the very excellent material called indif- 
ferently “homogeneous iron” and “homogeneous metal.” 
The merits and demerits of the material with which the 
names of Messrs. Shortridge and Howell are identified, 
are too well known to require a word of comment at our 
hands. We propose to speak of a material still practi- 
cally unknown to engineers, that is to say, of homogeneous 
iron—bars, rails, plates, armour; iron in mass, small or 
large, said mass being homogeneous, or without lamine, 
though not necessarily without fibre, throughout. Such a 
condition of the metal iron in its “ wrought” or malleable 
form, is now almost unknown, although it is certain that 
the presence of this condition is one of the great wants of 
the age. Iron rails go to pieces because they are not homo- 
geneous. The first authorities of the day have declared 
that Bessemer rails are better than iron rails principally, 
if not altogether, because their structure is not lami- 
nated but homogeneous. Our armour plates go to bits 
| under the impact of shot, because each armour plate 
jis made up of a score of others the union between 
which is imperfect. We have in our possession specimens 
of boiler plate—some good, some bad—in which the lami- 





nated texture is as apparent as in a quire of note-paper. 
The thinnest sheets that can be rolled are laminated, and 
the utmost care in rolling barely suffices to lend this lami- 
| nated structure a semblance of homogeneity which suffices 
| to enable the sheets to comply with the exigencies of utili- 
| sation, as defined by the corrugator or the cask maker, An 
| examination of the products of the ironworks of the world 
would do much to convince any impartial observer that 
| want of homogeneity is a necessary condition of the exist- 
ence of wrought iron in mass, Yet it can, we think, be 
demonstrated that the lack of homogeneity is due solely to 
the system of manufacture adopted; that it is not at all 
peculiar to iron, and that slight modifications of the systems 
of manufacture now in use, would at once enable us to 
realise that desirable condition of affairs under which every 
bar, rail, plate, or sheet would be homogeneous in the 
strictest sense of the term. Let us see, first, why the 
wrought iron of commerce possesses a laminated structure ; 
and, secondly, how that lamination can be avoided. 

The first thing to be done with pig iron to convert it 
into wrought iron is to puddle it. From 3 cwt. to 5 cwt. 
are charged into the puddling furnace, melted, rabbled, and 
taken to the steam hammer. The cast iron as it went 
into the puddling furnace, was fairly homogeneous in tex- 
ture; the melting did not alter this condition, nor, in one 
sense, did the puddliug of the metal. When the puddling 
ne was finished, the iron was indeed full of cinder, 

ut the puddled balls were not laminated. The ground- 
work of the future lamination was laid when the charge 
was divided into some four, five, or six balls. Each of 
these, as turned out from the hammer, represents a mass 
or bloom of iron homogeneous throughout. The iron still 
contains cinder, indeed, but that cinder is as fairly 
diffused as the salt in a loaf of bread. Each 
bloom is rolled into a bar, and in that bar no trace of 
lamination will be found. Impurities are still there, but 
disposed equably through the mass; fibre also begins to 
develope itself. No system of cleavage is apparent. The 
next step is to cut up a lot of puddled bars, pile them on 
each other, heat them, and roll them off into a plate, rail, 
sheet, &c. It is at this stage of the process that lamination 
is introduced. No care can ensure the perfect welding 
together of the component parts of the mass; and when a 
pile is made, as for rails, with different qualities of iron in 
various proportions, hard in the table, soft in the flange, it 
is absolutely impossible to secure homogeneity, or even a 
tolerable approach to it. In making large shafts or armour 
plates, again, masses of iron already laminar are welded 
together, each weld constituting a plane of cleavage. These 
are facts so well known to ironmasters that we almost owe 
them an apology for dwelling on them for even a moment. 

Now, were it possible to charge a puddling furnace with 
say, 5 cwt. of iron, to puddle that charge, bring it out asa 
single ball, shingle it into a single bloom, and roll it off 
into a single bar, rail, or plate, that bar, rail, or 
plate would be homogeneous. If the plant were 
sufficiently powerful to express all the cinder it would 
be a very pure iron, other things being equal. If 
the plant were not powerful enough, it would not be pure ; 
but pure or impure, the mass, though fibrous, would not be 
laminated. If we wished to produce a shaft weighing ten 
tons, and could charge and puddle ten tons in one furnace, 
and draw the charge in a single ball, and shingle it under a 
sufficiently heavy hammer, and roll it in a sufficiently big 
mill, we would have a solid unlaminated mass, full 
of fibre, but immensely strong as compared with a 
shaft made in the ordinary way. But it is quite 
certain that it is all but impossible to improve on the exist- 
ing system of puddling, at least in the direction of bringing 
out very large balls. The masses of iron as they leave 
the puddler’s hand cannot very much exceed 1 ewt. each, 
and unless some means can be found of converting a lot of 
small puddled balls into a single large mass, adieu to homo- 
geneity. Of this fact many ironmasters have long been 
aware, and not a few attempts have been made to secure 
the desired end, either when the finished product was a 
small “use,” by, as far as possible, enlarging the dimen- 
sions of a single puddled ball in order to make it; or, more 
commonly, by knocking two or more puddled balls together 
under a heavy steam hammer. The latter process has been 
successful up to a certain point. From any year’s working, 
it may be safely assumed that a very large number of 
homogeneous bars, plates, &c., can be made in this way; 
but it is also certain that the number of “ wasters” 
be very large; so large that nearly all those who have tried 
the scheme—as, for example, the Ebbw Vale Company— 
gave it up in despair. Homogeneous iron could be made 
now and then, but it could not be made to pay. 
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The reason why is easily stated, at least in its broad 
facts. The surface of the mass under the hammer becomes 
oxidised, and the next superimposed puddled ball is welded 
imperfectly to it. We need not describe the details of a 
process with which, as practised at Consett and elsewhere, 
our readers are familiar enough, beyond doubt. That good 
iron may be made in this way is certain, but the making of 
it is not certain, The process, though a step in the right 
direction, does not go far enough. 

The true solution of the difficulty appears to be this :— 
A puddler, if possessed of gigantic strength, would have 
no difficulty in working his whole charge into one ball. 
The iron come to nature resembles loose snow more than 
anything else. But puddlers are not gigantic, and there 
are reasonable limits beyond which the size of a 
puddling furnace and its door cannot be extended; 
yet if the iron is not homogeneous as it leaves the puddling 
furnace it never can be made so afterwards in the ordinary 
way. The road out of the difficulty lies obviously in per- 
mitting the puddler to make his heat in the ordinary way, 
and then before the balls are withdrawn from the hearth 
bringing steam power to aid us in agglomerating all the 
balls into one, partially expelling the cinder from the mass, 
and then withdrawing the whole charge in one bloom and 
forging and rolling it as a whole. In this there is no diffi- 
culty. We only need a supplementary hearth attached to 
the puddling furnace, into which the balls may be drawn 
with a hook. At one side is an anvil working horizontally, 
so that it can be pushed into the furnace. At the other 
side is a steam hammer working horizontally. The balls 
drawn between the two can be welded, or squeezed, or incor 








; : ; : { 
porated as easily and certainly as any two fragments of the 


charge weighing a poundeachcan be worked into the ordinary 
ball by the puddler’s rabble. When finished, the anvil is 
withdrawn, and one push of the hammer head sends the 
whole charge in a single bloom on to a trolly, by which it 
is taken to a steam hammer to be dealt with. 

To this process, so far, though theoretically right, there 
are two principal objections. The first is, that each pud- 
dling furnace would require expensive plant standing idle 
most of its time; the second is, that the size of each homo- 
geneous bloom would not exceed that due to the weight of a 
single charge. To dispose of these objections a separate 
forging furnace, in connection, say, with twenty or thirty 
puddling furnaces, must be erected, and fitted with a mov- 
ableanvil and a suitable hammer as before. {nto this furnace 
each puddler will throw h isheat as he brings it out ball 
by ball, and within the furnace steam will do its work in 
converting any number of puddled balls intoa whole, That 
good heavy hammers will berequired to work this great bloom 
afterwards is obvious, but this is nothing as compared with 
the value of the resulting product. Blooming rolls, cropping 
shears, reheating furnaces, all the plant used in making 
puddled bars and puddled bar piles, &c., vanish at once. 
'The mass leaves the steam hammer ready, after moderate 
reheating, to pass through the rail mill, No oxidation 
ean take place in the welding or agglomerating furnace, 
because it can be kept full of reducing fame. ‘Che cinder 
cannot cool, but must remain fluid and lively to the last, 
and while easily expelled, will be collected in the fur- 
nace, instead of being scattered over the mill to the great 
discomfort of the men. 

We have said nothing as to the details of furnace and 
machinery, and the length to which this article has ex- 
tended warns us that we must not write anything now. 
We have said enough, however, to make our readers com- 
prehend the only solution, in our opinion, of the most 
important problem of the day as far as the manufacture of 
iron is concerned, Q 
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Military Breech-loading Rifles, with detailed Notes on the Snider 
and Martini-Henry Rifles and Boxer Aimmunition. By Capt. 
Vivian Dertnc MaJenpir, Assistant Superintendent, Royal 
Laboratory; and Capt. C. OrpE Bowne, Captain Instructor, 
Royal Laboratory. Woolwich: Printed and published for the 
Royal Artillery Institution by Boddy and Co. 1869. 

Tne literature of breech-loading small-arms is, as far as 
Before the 
committee, whose labours resulted in the production of the 
Martini-Heury, published the reports of their proceedings, 
there was very scanty information on the practical working 
of modern military breech-loaders generally available for 
the public. In France the state of this class of publications 
is little better. Beyond a considerable number of mono- 
graphs and diffuse historical accounts of early and corre- 
spondingly inefficient weapons, published in the untidy 
pamphlet form which obtains much on the Continent, 
there is little or nothing of interest. Under these 
circumstances, then, we welcome heartily the little book 
which has just been given to the world under the above 
title. 

Subsequently to the introduction of the Snider rifle and 
its ammunition, an order was issued directing musketry 
instructors to attend at Woolwich in order that they might 
become practically acquainted with the manufacture of the 
Boxer cartridge. The ground to be gone over in the 
course of instruction was so large that the Captain 
Instructor would have found it impossible to have confined 
it within reasonable limits, unless his labour were sup- 
plemented by printed notes. These did not at that 
time exist, but to meet the emergency a small text-book 
was speedily compiled and printed. There was a great 
demand for these “ Notes on Ammunition,” not only by 
officers under instruction, but also by ofticers and others 
at a distance ; and, consequently, the small edition wass 
oon exhausted, 

This probable contingency had not been lost sight of, 
and by the time it was needed a more perfect work—the 
one before us—had been prepared. The old “ Notes” had 
been carefully revised and corrected, the stock of informa- 
tion had been largely supplemented from returns and 
«tepartmental records of the experience of the previous 
years, and to make the work still more complete two intro- 
ductory chapters on military breech-loaders were added, 


this country is concerned, very imperfect. 





These two chapters were originally delivered as lectures 
by Captain Majendie at the Royal Institution and the 
Royal United Service Institution, and the two combined 
comprise within small compass the whole history of mili- 
tary breech-loaders down to the adoption of the Martini- 
Henry. 

The first chapter is a sketch of the history of military 
breech-loaders, and an account of the introduction of the 
Snider rifle, which arm is also treated of in detail in Chap- 
ter II. The second chapter relates entirely to the Martini- 
Henry rifle and the steps which led to its provisional 
adoption. It is to this chapter that the majority of 
readers will turn for information. We shall not attempt 
to reproduce the gist of Captain Majendie’s lecture; our 
space would not permit us to do so, for the subject, concisely 
and systematically treated as it is, would require more than 
we could afford for even a slender abridgment. 

Nevertheless, we cannot refrain from making one extract 
which fully corroborates all we have said on the one par- 
ticular point. It refers to the use of the spiral spring :- 

‘Some persons say that it is uncertain and liable to break, and 
will not efliciently replace the side lock. If this be true, it isa 
very substantial objection ; but there are as yet no grounds for 
believing it to be true. I cannot even discover upon what evidence 
it is supposed to rest. The spiral springs have throughout the 
competition shown no uncertainty or liability to fail; and the 
Snider rifle, which contains three of such springs, has not failed. 
The French and Prussians use spiral springs, apparently to their 
complete satisfaction, for, indeed, this appears to be about the 
only portion of the Chassepot and needle-guns which it has not 
been proposed to alter. And a spiral spring is a well-known 



























hanical application of power, and would hardly be so 
y used in delicate instruments if it furnished ictu- 
ating and uncertain results. However, the best r to 
this and the other criticisms is, that the 1 not be 










adopted for the service until these obje been 
proved not to exist. It is intended to issue some of thes 
for trial in us parts of the world, and un 
, If the tions exist, and if they cannot b 
come, then the contemplated adoption of the arm will of course be 
xbandoned. If, on the other hand, the rifle gives satisfactory re- 
sults in the hands of the soldier, its introduction will be’confirmed. 
And this last is the result which I venture to pre dict.”’ 
The remainderof the work for which Captain Browne isre- 
sponsible consists of detailed information concerning the 
, . te . : ne: 
snider rifle and the Boxerand Boxer-Henry ammunition, to- 
gether with whatisinteresting concerning the tests of powder, 
the trials of ammunition, and defective ammunition, &e. 
Among the notices of ammunition we find an illustration 
of the  buek-shot t which was i luced 
about the time of threatened TFeni 1 
has been issued convict 


in January, 186s. — It 
e very well used in cases of riot. 
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prisons, and might 1] 












Externally one of these cartridges much resembles 
an ordinary ball cartridge in but im place of 
the bullet there is placed a paper b ining on 
buck-shot, the interstices being filled wi wis 









The great advantage urg xd in favour of its use consists 
the fact that it would guard to some extent 
evil of persons, not rioters, being killed or wound 
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effects would be confined toa small area. Captain Browne 
thinks that at short ranges 1t would be very deadly, but 
that beyond eighty yards it would only cause loss of life 


under exceptional circumstances. 
The which have reached us from India and 
Canada, the two extremes of climate to which our ammuni- 


reports 


tion is exposed, are on the whole extremely satisfactory. | 


In India, we find, that occasionally the powder wasfound to 
exercise a corrosive influence on the metal case. The 
bullets themselves are also very prone to corrosion ; but it 
is well to observe that the heads may be “very badly 
corroded” without detriment to efficacy. If, however, that 
portion of the projectile which comes in contact with the 
bore be much corroded, the shooting will, in all probability, 
be atiected. These evils have now been entirely rectified, 
no doubt, by varnishing the bullets, and by the shellac 
lining which the cases now receive. In Canada, if we except 
a few cartridges of pattern I, the ammunition hasdone very 
well, and some have been returned iu excellent condition. 
All the Boxer ammunition since the supercession of pat- 
tern I has been made with safety anvils, or, in other words, 
with anvils having small shoulders, which keep them from 
touching the fulminate in the cap until the latter receives 
its impress from the striker. This form of anvil 
adopted because it was found that the previously existing 
pattern, in which the anvil was free to rest on the fulmi- 
nate, was not altogether free from the liability to accidental 
explosion. Many have considered that this change was 
unnecessary, because the possibility of accidental explosion 
from such a cause was so remote as to be scarcely within 
the bounds of theory. But a complete confirmation of 
the wisdom of the change is to be found in Appendix B, 
wherein are particulars of no less than eighteen cases 
of accidental explosion from this cause aloue. Six 
of these cases occurred while the barrels or boxes con- 
taining the ammunition were being headed or closed. 
Falls were also frequent causes, and in two instances 
at least cartridges exploded in the mere process of packing 
in bundles, 

The next appendix is also very interesting, though ina 
very different way. It contains particulars of an unofficial 
trial between the improved Chassepdt and the Martini- 
Henry, and in which the results were immensely in favour 
of the Martini-Henry in every point excepting as far as 
the weight of the ammunition was concerned.’ The book, 
as a whole, may safely be described as a success, and, 
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above all, it undoubtedly has the merit of conveying accu- | : é 
Se ble | are entirely exceptional, and amount to flagrant departures from 


rate information, based, as it is, upon materials gathered 
from official sources by ofticers whose sole duty it is to be- 
come acquainted with the subjects about which they write. 
Moreover, it is provided with a copious index, the value 
of which, in works of this nature, cannot be over-esti- 
mated. 





Tue Institution or Civil ENGINEERS —The meetings of this 
society will be resumed on Tuesday, the 9th inst., when the 
discussion will be continued upon Mr. Ellacott’s paper ‘‘ Description 
of the Low Water Basin at Birkenhead,” to be followed by the 
discussion of Mr. Gaudard’s paper ‘“‘On the present state of 
knowledge as to the Strength and Resistance of Materials,” both of 
which communications appear in vol. xxviii. of the “Minutes of 
Proceedings ” of the Institution. 
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PUBLIC WORKS, INDIA, AND CIVIL 

ENGINEERS. 

Tue secretary of the Institution of Civil Engineers 
presents his compliments to the editor of Tue ENGINEER, 
and will feel obliged by the publication of the enclosed 
documents relating to a branch of the public service in 
India. 

I. Extract from the minutes of the Council of the Institution of 
Civil Engineers, Thursday, October 21st, 1869: —‘‘The council 
proceeded to take into consideration the following extract from 
‘The Gazette of India,’ September 4, 1869 :— 


Pusiic Works DEPARTMENT NOTIFICATIONS, 

Establishment, Simla, 31st August, 1&6. 
‘No. 242.—Whereas the Governor General in Council is given to 
understand, that in the civil engineering profession in England it 
is a recognised practice for civil engineers employed by public 
companies and otherwise to receive, in addition to the salaries 
paid them by their employers, commission on contracts given out, 
or stores and materials ordered or inspected by them, and other 
like pecuniary considerations for services done, or intended to be 
' done, which are considered legitimate sources of emolument ; and 
| whereas a considerable number of civil engineers who have prac- 
tised in England have lately been employed by the Government 

of India, and the number of such engineers is likely to increase ; 

(1) ‘It is hereby notified for general information that every 
person in the service of the Government in the Public Works 
Department in any part of British India whether civil or military, 
must covsider his salary or pay, as regulated by the rules of the 
department for the time being, or defined in any agreement with 
the Secretary of State for Indiain Council, and whether it is drawn 
wholly or in part in the Public Works Department or the Military 
Department, to be his sole legal remuneration ; and that the 
receipt of commission, or any other consideration whatever, directly 
or indirectly, on account of any business or transaction in which he 
shall be concerned in behalf of the Government, whether in India 
or elsewhere, is prohibited. 

(2) ‘ Every officer of the Government is bound to report to his 
departmental superior every infringement of the above rule 
which may come tu his knowledge. 

‘(Signed) R. SrrAcHEY, Colonel, R.E., 
Offg. Secretary to the Govt. of India.’ 
“Tt was resolved unanimously: (1) that this Council, on be- 
half of the Institution of Civil Engineers, incorporated by the 
Royal Charter, and representing the profession generally, emphati- 
cally deny that in England it is a recognised practice for civil 
er gin ‘ers employed by public companies and otherwise to receive, 
in ad ition to the salaries paid them by their employers, com- 
Mission on contr given out, or stores and materials ordered or 
inspected by them, and other like pecuniary considerations for 
services done, or intended to be done, which are considered legiti- 
mate sources of emolument; (2) that the council assert that 
any civil engineer detected in such practices would be held by 
the profession to be guilty of disgraceful conduct, which would 
disqualify him from being a member of this institution ; (3) that 
it is deeply to be regretted that so grave a charge should have been 
received and published by the Government of India without 
proper inquiry, as such inquiry would have shown that the charge 
was absolut untrue; (4) that such an imputation, stamped 
as it is with h thority, is calculated to do grievous wrong to 
an honourable pr ion, and has created a deep and general feel- 
ing of indignation ; (5) that the council appeal with confidence to 
| the Government of India to cause the scandalous statement con- 
No. 242 to be with- 
| drawn ; (6G) that the council request the president on behalf of 
the Institution, as representing the professiun, to transmit copies 
| of these resolutions to the Secretary of State for india, and to the 
Governor General of India. 
Signed on behalf of the Council, 
Cuares Hutron Grecory, President. 
JAMES Forrest, Secretary. 
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| A true extract. 
| October 23rd, 1869. 
II. The Institution of Civil Engineers, established 1818,—Incor- 
porated by Royal Charter 1828, 
25, Great George-street, Westminster, 8. W., 
October 23rd, 1869, 
I have the honour to lay before your Grace 
from the minutes of the council of the Institu- 
in reference to notification No. 242 
of India, in which it is implied that 
y is a practice which is recognised as legiti- 


**My Lord Duke, 
the enclosed extract 
tion of Civil 
published in the 
professional dishones 
mate by the civil engineers of this country. 

**T hope that our profession is sutticiently known to your Grace 
to render any official contradiction unnecessary to exonerate us in 
your opinion from such a charge. But the public at large can 
hardly suppose that such a statement could have emanated from 
the Goverment of India without satisfactory proofs of its truth; 
and I cannot exaggerate the feeling of indignation which has been 
aroused by the notification among the civil engineers of this 
country, and those engaged in India. 

“*T have been requested by the council to ask your Grace to be 
so good as to give us an audience upon this subject at your earliest 
convenience. Meanwhile, I beg to assure your Grace that we feel 
the utmost contider that we shall not look to you in vain for 
such in es of justice as may authoritatively clear our profession 
from the « ‘aceful imputation which has been authoritatively 
fixed upon us. -I have the honour to be, my Lord Duke, your 
Grace’s most obedient servant, 

CHARLES Hutron GRreGcory, President. 
-@ the Duke of Argyll, K.T., &c. &e. &e., 
Secretary of State for India. 


























To his Gra 





III. The Institution of Civil Engineers, established 1818.—Incor- 
porated by Royal Charter 1828. 
25, Great George-street, Westminster, 8. W., 
27th Octuber, 1869. 

‘“*My Lord Duke,—Having reference to the interview your 
Grace was this day pleased to accord to the deputation of the 
Institution of Civil Engineers, I am desired by the council of the 
Iustitution to state in writing for your Grace’s more specific informa- 
tion :—(1) that the profession does not recognise the acceptance 


| by civil engineers of commissions, or other payments, except 


openly and directly from their immediate employers ; (2) that the 
profession distinctly discountenances, repudiates, and condemns 
the practice implied in the Notification No. 242, recently issued by 
the Public Works Department of the Government of India ; (3) 
that it is a rule of the Institution not to receive into membership 
any person tainted, or believed to be tainted, by any of the 
improper and corrupt practices alleged in such Notification ; (4) 
that if it be possible to cite instances of misconduct by persons 
calling themselves civil engineers, yet that any such instances 


the well understood and well recognised practice of the profession, 
and therefore cannot justify the broad accusation contained in the 
Notification in question.—I have the honour to be, my Lord Duke, 
your Grace’s most obedient servant, : 

CHARLES Hutton Grecory, President. 

To his Grace the Duke of Argyll, K.T., &c. X&c. &c., 
Secretary of State for India. 
IV. The Institution of Civil Engineers, established 1818.—Incor 
porated by Royal Charter 1828. 
25, Great George-street, Westminster, 
28th October, 1869. 

“‘ My Lord,—I have been 1equested by the council of the Insti- 
tution of Civil Engineers to transmit to your Excellency the en- 
closed copies of an extract from the minutes of the council, and 
of two letters written by me on their behalf to the Secretary of 





























Noy. 5, 1 869, 


State for India. = <a x to request your Excellency’s serious con- 
sideration of a question to req affecting the honour of our pro- 
fession, in the assurance that you will “be anxious to do us the 
justice which we respectfully ask from the Government of Indis. 

I have the honour to be, my Lord, your Exceilency’s most obedient 
servant, 








ory, President 
To his Excellency the K.P., & 
neral of India, 


India Office, 29th October, 1869. 
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services done, or intended to be gees which are c 
mate sources of emolument.” In reply I am directe 1 to state, 
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the issue of it 
almost sup vet Cl 
confidence the indignant repudiation by ! any 
recognition of the practice referred to in the ication.—I am, 
Sir, your obedient vant, 
CU. H. Gregory, Esq. M, E.G Di 
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Great George-street, Westminster, ‘‘ Im- 
provements in treating cas ron for the production of wr yught iron 
and stecl therefrom, and in apparatus employed for that purpose.” 

2955. THomas GREENWOOD, Leeds, Yorkshire, and Joun Keats, Leek, 

Tordshire, ‘‘ Impro ents in the manuf: ucture of boots and shoes, 
and in machinery to be ed therein.’ 

2957. WiLL1AM Ropsrt Laks, South unpton-buildings, London, ‘ Im- 
provements in the per ‘manent way of railways.”. 4 ¢ munication 
irom George P. Rose, Elmira, New York, U.S. 11th October, 1869. 

2058. AuGuUsTUs Bryant CuILps, Mark-lane, London, “ An improve: 1 pro- 
cess for reducing wood toa fibrous condit ion for the manufacture of 
paper stuff or pulp.” 

2959. Everett Austin Snvucas, Sheet-street, Windsor, Berkshire, “Im- 
provements in cocks, taps, an id vi ulve 

2900. Ricnarp LonGpeN Hat y 
shire, “‘ Improvements in looms for weaving.” 
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the mode of and appar utus for vapx rising and burning 

ydrovarbons for the production of heat in furnaces and for generatit 
steam.” 

3963. MatrHew ANDREW, Birmingham, ‘Improvements in locks and 
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2964. Wittiam Bennett, Aston, near Birmingham, and Jonny CurRRALL, 
Birmingham, *“ Improvements in kitchen r “4 
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breech-loading fire-arms.” ‘ 

2966. Epwarp Brown, Lyme Re 
panne of propelling carri: 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, d&c. 
1029. C. Camns, New York, U.S., “Heating by steam.”—Dated 5th April, 
1869. 


This consists in applying a pump, or two or more pumps, working one 
into the other, or separately, and introduced between the generation of 
the steam and the article to be heated, so that these pumps shall force the 
steam into a smaller space, and thereby increase the pressure and corre- 
spondingly elevate the temperature. 


1042. W.Gooprenps, Tipton, ‘‘Puddling furnace doors.”—Dated 7th April, 
1869. 


This consists substantially in introducing and preserving a current of 
water through the furnace door. The inlet of the water is at the top of 
the door, from whence it is carried round the stopper hole to the outlet. 
The water may be carried by any convenient means, but by preference 
gas tubing of a suitable size and kind is employed. 


1054. J. Roppins and J. Atieur, Tipton, ‘ Pumps.”—Dated 7th April, 
1869. 


The inventors use two vertical pump cylinders and solid plungers 
working through stuffing-boxes at the tops thereof. The lower ends of 
these pump cylindets are connected with the fore ends of two short 
horizontal cylinders respectively, the axes of the horizontal cylinders 
being in the same line. Pistons in the horizontal cylinders are connected 
to the opposite ends of the same piston-rod, so that when the piston in 
one of the horizontal cylinders is making its advance stroke the piston in 
the other horizontal cylinder is making its return stroke. The pistons 
have no valves, and the suction pipes having valves opening upwards, as 
usual, are connected to the rear ends of the horizontal cylinders 
respectively. 

1058. G. Asucrort, Alexundria, Egypt, ‘‘ Hydraulic presses.”—Dated 7th 

April, 1869, 

The inventor constructs a cylinder, and in that cylinder a piston made 
to work along its length water-tight under considerable pressure. 
Attached to this piston is a rod or plunger which fits the necks of a 
second smaller cylinder so placed on a common axis as that the ne 
with its rod moves up and down through their respective cylinders freely. 

-Not proceeded with. 

1075. G. D. Hueners and A. H. Severs, Nottingham, “‘ Safety valves.” — 
Dated 9th April, 1°69. 

The inventors make and attach to the boiler, externally or internally, 
an apparatus consisting of a casting forming a box, chamber, or hollow vessel 
containing one or more valves, one of which valves they propose to make 
of a spherical, conical, or other suitable form, to be fitted into and sup- 
ported upon a seating of similar form perfectly steam-tight when down 
upon the face. Tv this valve they attach a dead weight by means of a 
rod fixed to the centre of the valve, such dead weight to be so arranged 
that it will balance the pressure of steam upon the under surface of the 
valve to the pressure per square inch at which the boiler may safely be 
worked, or at any cther lower pressure that may be required. 

1079. J. A. Mitten, New York, U.S., “ Steam boilers.”—Dated 9th April, 

1869. 

The inventor constructs steam boilers with a number of units or cham- 
bers in the form of hollow slabs, having flat sides and cylindrical tops 
and bottoms. The sides of these hollow slabs are held together by tubes, 
either expanded into holes made in the sides of the hollow slabs or 
secured in them by ferrules, or by welding, or otherwise, and the ends of 
these hollow slabs are closed by plates. Any suitable number of these 
hollow slabs are set side by side, and both the water and the steam space 
of each of the hollow slabs is connected with the other. The frame and 
heat from the furnace is caused to pass around and between the hollow 
slabs as well as through the short tubes connecting their flat sides. By 
these means a large heating surface is obtained in a small space, and com- 
bustion is more complete, the gases from the furnace being continually 
mixed. 

1087. W. E. Newron, Chancery-lane, “‘ Obtaining motive power.”—A commu- 

nication.—Dated 9th April, 1869. 

The object of this invention is to dispense with the treadle and crank 
usually employed for driving light machinery, such, for instance, as 
sewing machines. In such an instance the sewing mach ne is secured, 
as usual, on an elevated table, and this is mounted on the upper end of a 
vibrating lever frame, which is capable of rocking on centres below, and 
ix connected with a system of parallel levers, which are also capable of 
rocking on centres. The seat of the operator is placed on the rocking 
levers, 80 that the whole machine may be vibrated or rocked to and fro 
like an ordinary rocking chair. The sewing machine is worked by the 
force of a coiled spring contained in a barrel, which is placed under the 
table, and is connected to the sewing machine above by suitable gearing, 
as in ordinary machines which are actuated by a treadle.—Not proceeded 
with, 

1088. A. V. Newton, Chancery-lane, ‘‘ Rotary engines and pumps.” —A com- 
munication.—Daled 9th April, 1869. 

This relates to engines or motors formed of two cylinders, one within 
and eccentric to the other, and provided with sliding pistons having a 
radial relationship to the inner unde, and working within and against 
the outer one, which is stationary while the inner eccentric revolves with 
the pistons. The invention consists in the combination with these parts 
of one or more loose rings arranged within the inner cylinder, and clipped 
by the inner ends or portions of the sliding pistons, which are thus con- 
nected in a free and independent manner to work in unison with each 
other, and in close but free contact with the stationary outer cylinder, 
the loose ring or rings being kept concentric with the outer cylinder by 
means of the pistons, and the latter being kept in contact with the outer 
cylinder by means of the ring or rings. This combination and arrange- 
ment of parts admits of the main shaft, which is connected with the 
inner cylinder and eccentric thereto, being extended if desired through 
both cylinders. 

1091. P. Jensen, Chiswell-street, Finsbury, “Pump and syphons.”—-A com- 
munication.—Dated 9th April, 1869. 

This consists in the application of a jet of steam for the purpose of 
exhausting the air contained or accumulating in syphons, and in the 
bodies and pipes of centrifugal or other pumps. 

1097. W. Asuton and J. H. Stoney, Manchester, ‘‘ Ascertuining duty of 
steam engine.” —Dated 10th April, 1869. 

A comparatively small cylinder is fitted with a piston, and is connected 
with the cylinder of the steam engine in such a manner as to allow the 
piston to be acted upon by the pressure of the steam or by the force due 
to the continued action of steam, and of a partial vacuum at the same 
time and to the same degree in ee gee to its area as the piston of the 
steamengine. The piston-rod of the indicator is connected with a spiral 
spring which controls the action of the indicator piston, the said spring 
resisting the movement of the said piston in either direction from the 
position of equilibrium, which is at about the centre of the cylinder, the 
spring being made about proportionate to the area of the piston and to the 
pressure acting thereon. On the piston rod is mounted a friction wheel 
or pinion, to which a variable rotary motion is imparted during the 
working of the engine by a disc, the surface of which is in contact with 
the circumference of the said friction wheel. The disc is caused to rotate 
alternately in opposite directions, the rotation being derived from the 
engine similarly as in the case of the barrel of the ordinary indicator or in 
any suitable manner, the disc rotating to a suitable extent in one direc- 
tion during the forward or upward stroke of the piston of the engine, and 
in the reverse direction during the return stroke thereof. 

1110. L. J. Crossiey and R. Hanson, Halifax, “‘ Steam and air valves.” — 
Dated 10th April, 1869. 

To an ordinary equilibrium valve the inventors preferably apply a 
cylindrical or other formed chamber, through which the valve-rod passes. 
This chamber is constructed so as to form an annular reservoir for contain- 
ing a column of mercury of suitable height, according to the amount of 
reduction required to be made in the pressure of the fluid to be dis- 
charged.—Not proceeded with. 

1128. W. Brock, Glasgow, “ Slide valves.” —Dated 13th April, 1869. 

This consists mainly in a peculiar form of slide-valve in combination 
with another valve or plate, so arranged that a very large area for steam 
admission is obtained with a very short travel of valve, whilst the plate is 
also made to answer the pu , amongst others, of a supplementary or 
starting valve, with the additional advantage that the attendant cannot 
through carelessness blow steam through into the exhaust-pipe, as with 
the ordinary arrangement of starting valves. 

1133. W. Gitiespiz, Coupland-terrace, Plumstead, “‘ Furnace bars.”—Dated 
13th April, 1869. 

This consists in causing the fire-bars to rotate on their respective axes 
all in one direction simultaneously, for the purpose of breaking up or 
disturbing the fuel thereon, and conducting it gradually from the mouth 
or entrance by which it is fed into the furnace, so that the green fuel 
shall be carried towards the bridge of the furnace, at which part the fuel, 
being in a highly incandescent state, the gases evolved from the green 
fuel near the mouth of the furnace as they over the incandescent 
portion of the fire shall be consumed, and smoke prevented or considerably 

d, and fuel ised 

1135. A. V. Newton, Chancery-lane, “ Fan blower.”—A communication.— 

Dated 13th April, 1869. ‘ 
This consists in arranging a series of diaphragms within a number of 





cases or shells, in which a series of fans, attached to a rotating shaft, are 
provided. 
1187. F. Erskine, Manchester, ‘‘ Fire-bars.”—Dated 13th April, 1869. 

This consists in forming the fire-bars with a vertical projection from 
that end of the fire-bar nearest the fire bridge, of such height as to come 
to a level with the top of the fire bridge. ese vertical projections are 
made so that there will be y my vertical spaces between them from the 
underside of the fire-bar to the top of the projections, through which air 
can descend and get heated, and in its progress meet the products of com- 
bustion at the fire bridge. 

1140. J. LercumMan, Hammersmith, “ Steam engines."—A communication.— 
Dated 13th April, 1869. 

This invention relates to means of transposing the motion of the piston 
from the rectilinear to the circular, whereby the ordinary disadvantages, 
such as the irregularity of motion of the piston in the cylinder, or of 
the revolving main shaft, are obviated. It is, however, impossible to 
describe the i ts without ref to ay and readers 
are referred to the final specification of this invention, filed by the inventor 
at the Great Seal Patent Office, for further information. 

1150. B. W. Farey, Bermondsey, ‘‘ Steam engines.”—Dated 14th April, 1869 

In steam engines in which the steam, after having been worked in one 
cylinder, is caused to pass into a second cylinder, as in what is known as 
Woolf’s engine, the inventor has found that a considerable economy re- 
sults from heating the steam as it passes from one cylinder to the other. 
This is done by causing the steam, as it is conveyed from one cylinder to 
the other, to be divided into numerous small streams, by heated metal 
surfaces. With this object, it is preferred to construct the conductor 
leading the steam from one cylinder to the other, of cast metal plates. 
The plates are cast with corrugations, except at their edges or margins, 
where they are thicker than elsewhere, the thickness exceeding the depth 
of the corrugations. Each plate is planed on both sides ; and in this way 
the edges or margins are trued, whilst on one side of the plate the tops of 
the corrugations are simultaneously levelled. The plates thus prepared 
are placed one over the other, so as to forma pile of numerous plates, and 
they are held together by screw bolts. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, &c. 

907. J. R. Battie, Walthamstow, *‘ Coal wagons.”—Dated 25th March, 1869 
This consists in the adaptation and application to such wagons of doors 

or flaps working ona shaft or pivot, and moved thereon as required by 
means of a worm-toothed quadrant and worm turned by a winch or by 
other means. The door or flap has its pivot nearer to one side than the 
other of the opening in the bottom or side of the wagon, thereby giving 
more weight on one side of the pivot than on the other, in order that the 
flap or door may have a tendency to fall open to its full extent when not 
controlled by the mechanical means employed for the purpose. 

986. J. Beckett and A. W. Fie.p, Llandudno, “ Railway brake.”—Dated 

lst April, 1869. 

To apply this invention to, say, an ordinary railway carriage, the hooks 
on the outer ends of the drawbacks are each constructed to receive and 
carry an antifriction roller or wheel, which, when the apparatus is in the 
act of being thrown out of gear, travels upon a double cam placed between 
the front and back drawhars of the carriage, and with a notch therein, or 
ratchet-tooth formed thereon, at a point slightly in front of the frame of 
the carriage (when drawn out by the power required to move the vehicle) 
when applied to the drawhook on the front or back of the carriage, as the 
case may be. Each drawbar is provided with a lateral stud springing at 
right angles therefrom, or with the requisite projections fashioned to 
joint a link rod thereto.—Not proceeded with. 

1031. J. GREENSLADE, Steeple, Essex, ‘* Traction engines.”—Dated 5th April, 

1869. 

These improvements are designed for rendering traction engines, more 
especially those travelling on common roads, well-suited for ascending or 
descending steep inclines, by mounting the boiler, together with the 
engine, so that it may be maintained in a horizontal position, and thus 
jer 4 the water always at the same level whatever may be the inclination 
of the framing, whereby the priming of the engine is prevented, as well as 
injury to the fire-box and tubes from excessive heat, such as is the case 
when the boiler is fixed to the framing in the usual manner. : 
1034. G. T. BousrieLp, Brirton, ‘ Shafts of earriages.”—A communication. 

— Dated 6th April, 1869. 

Tubes of metal, either rolled, drawn, or cast, are employed in the con- 
struction of shafts, poles, perches, and similar parts of carriages, and such 
shafts and other parts may be curved or made to any sha sired. The 
interior of the tubular shafts, or other such like parts of carri: 
be filled in with resin or with other light material, which may be run in 
a liquid state into the shaft, and which will afterwards solidify by 
cooling.—Not proceeded with. 

1039. R. B. Hoorek and T. and H. R. Nickson, Liverpool, “ Sheathing 

ships.” —Dated 6th April, 1869. 

This consists in fastening a wood sheathing to the sides and bottoms of 
iron and other ships or vessels, for the purpose of attaching copper, 
yellow metal, zinc, or other sheathing thereto, in such a manner as to 
prevent the latter from by any possibility coming into contact or connec- 
tion with the hull of the vessel, or the bolts which fasten the wood 
sheathing to which it is attached. The invention also relates to a peculiar 
form of rivet or bolt used for the purpose of attaching the wood sheathing 
to the bulls of vessels. 

1050. W. R. Lake, Southampton-buildings, ‘“‘ Permanent way.”—A commu- 

nication.—Duted 7th April, 1869. 

The inventor prefers to use a rail whose upper flange or bearing surface 
is of the ordinary width, or nearly so, while its lower flange is consider- 
ably smaller than the upper flange, being only of such di i as are 
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ing the shanks or stems of the tips and dri plates by which these are 
is placed. so an to fil them, thereby strengthening ‘ae suutte, against 

80 as em, thereby e shuttle 
splitting. In pirn shuttles, whether side-tipped or al a the part 
wherein the skewer or tongue is fixed is also strengthened by inserting a 
ring or loop of wire into a recess formed in the wood surrounding it. 


Class 4.—AGRICULTURE. 





neluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1078. T. CuLpin, Reading, “‘ Reaping and mowing machine.”—Dated 9th 
April, 1869. 


The beam is formed into a flat tube or hollow bar made of sheet steel or 
other metal, thereby forming a t beam, thus giving greater rigidity 
thereto with a given quantity of material.—Not proceeded with. 

132. R. E. and C. MarsHaLi, Cheltenham, ‘‘ Distributing fumigating 
matters.” —Dated 13th April, 1869. 

The apparatus consists of a frame mounted upon wheels. One of the 
wheels, is adjustable on the axle, for the purpose hereafter explained. 
This wheel can be put in communication with a toothed wheel on the axle, 
which wheel is made to gear with « pinion on a shaft or spindle ene 
in bearings attached to the frame. is spindle also carries a band wheel, 
over which a band is passed ; the band leads to a pulley or band wheel on 
the axle of a fan or blower fitted inside a casing attached to the frame. The 
frame is surmounted by a vessel, into which tobacco or other fumigating 
medium is placed ; the lower part of this vessel leads, by means of a tube, 
to the fan or blower. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
993. G. H. Witson and G. E. PULLEN, Commercial-road, 
sashes.” —Dated 1st April, 1869. 

This apparatus is constructed in order to be placed on either end of top 
bar of front or lower sash. It consists of two racks, of a box with two 
bolts, which takes into these racks, of a locking spring, of an adjusting 
spring, of a lever or arm, and of a drop-bolt.—Not proceeded with. 

1016. 8S. SHarrock, Liverpool, ‘‘ Roofs.”—Dated 3rd April, 1869. 

The beams rest upon the columns, and, supporting the roof, serve also 
as gutters. The covering for the roof is of corrugated iron, and forms an 
arch. It is fixed to angle irons on the upper flanges of the sides of the 
beams, which are suitably stiffened. The tie-rods pass from the spring of 
the arch on one side to a corresponding point on the other side. ey are 
attached to angle irons fixed to the sides of the beams, and bars connect 
the corrugated covering with the tie-rods. Two, three, or more of these 
bars may be employed in connection with each tie-rod. 

1044. W. T. Rickarb, Crown-court, Threadneedle-street, ‘‘ Cements.” —Dated 


7th April, 1869. 

Instead of using drying oil or oils, silicate of potash or soda, or other 
alkaline silicate,i ployedin bination with the usual solid ingredients. 
The aqueous portion of the silicate combines with those ingredients, which 
have a chemical affinity for water, and thereby solidifies them.—wot 
proceeded with, 

1037. J. M. Jonnson, Maida-hill, “ Lavatories.”—Dated 6th April, 1869. 

A shelf or slab holding one or more basins or vessels placed in one or 
more rows is mounted in a stand or framework in such manner that it is 
supported in a state of rest when the washing, drinking, or other opera- 
tion for which the apparatus is intended, is going on; and it is capable of 
being tilted or swung in such a manner as to disc the contents of 
all the vessels which it carries simultaneously.—Not proceeded with. 


1130. C. TuRNEx, Southampton, ‘‘ Cowls for chimneys.”—Dated 13th April, 
1869. 


“ Window 





The inventor mounts a cowl (preferably bell-shaped) so as to oscillate on 
a central pivot fixed inside the top of the cowl. This pivot is tapered to 
a point which is received in « conical socket placed above the centre of 
the chimney in suitable supports. The cowl in this manner is so nicely 
balanced that the slightest breeze will incline the windward side of the 
cow] against the chimney top and prevent all down draught, at the same 
time that the smoke is free to escape at the opposite direction. 
1153. J. G. Jenntnas, Lambeth, ‘‘ Building blocks.” —Dated 14th April, 1869. 

The inventor prepares light metal frames, which he places in suitable 
moulds and charges with slate powder and pitch or other resinous matters. 
He then applies heat and great pressure, and so forms a solid slab. In 
carrying into practical effect this part of his invention he prefers to pro- 
ceed as follows :—He prepares moulds of the size of the slabs he desires 
to produce, such moulds consisting of strong rectangular frames jointed 
together at the corners, and stout top and bottom plates of a size just to 
enter within the frame. The slabs may conveniently be of a length of 
3ft. or 4ft., of a width equal to the thickness of the wall in which they 
are to be used, and of a thickness of 2in. or 3in. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1055. W. PowE.1, Birmingham, ‘‘ Breech-loaders.”—Dated 7th April, 1869. 

This relates to that class of breech-loaders called drop-down guns. 
Underneath the lever by which the barrels are f d and unf d 
is a forked slide consisting of three perallel bars, a middle bar, and two 
outer bars, the three bars being connected together at their rear ends by 
@ cross The ends of the outer bars of the forked slide are turned out- 
wards at right angles, and engage in slots made in the sides of the strikers. 
The forked slide works in a recess in the rear of the body of the gun, and 
the top end of the «pring, which acts upon the opening and closing lever, 
in a slot in the middle bar of the said forked slide. When the 








necessary to give the required strength to the rail, whereas the metal in 
the flange of an ordinary double-headed rail is much more than is required 
merely for the purpose of strength.—Not proceeded with. 


1065. J. J. Strassen, Euston-road, ‘* Velocipedes.”—Dated 8th April, 1869. 

The inventor steers the velocipede by the hind or rear wheel or wheels. 
The front, or driving wheel, the shaft of which carries the ordinary 
cranks, is supported and free to revolve in bearings fermed in the apex 
of a frame, by preference somewhat of a bell-crank shape. The upright 
rods of this frame embrace the wheel, and are united at top by a pin and 
bolts. Through the pin uniting the frame a vertical rod passes, carrying 
the steering handle ; the lower end of this rod is joined to a yoke, to 
which rods extending to the forked frame carrying the rear wheel are 
attached.—Not proceeded with. 

1118. 8S. F. SHore, Uttoxeter, “* Moving railway carriages.”—Dated 12th 
April, 1869. 

This relates to an arrangement by which railway carriages may be 
moved short distances without the use of animal power; and the inven- 
tion consists in attaching to each carriage a toothed wheel provided with 
a handle or crank, such wheel taking into a pinion on a which works 
in suitable bearings beneath the carriage. This shaft is provided with a 
worm or screw gearing with a toothed wheel, usually horizontal, which 
gears with another toothed wheel on the axle of two of the wheels of the 
carriage, truck, or vehicle.—Not proceeded with. 


3.—FABRICS, 


lever is raised to unfasten the barrel it forces the spring and forked slide 
back, the latter withdrawing the strikers into the body of the gun. On 
shutting down and fastening the barrels the forked slide advances by the 
action of thespring, but does not carry the strikers forward with it owing to 
the length of the slots in the strikers, in which the ends of the outer bars 
of the said forked slide engage. us the unfustening of the barrels 
withdraws the strikers and leaves them in position to be driven forward 
by the hammers for the discharge of the gun. 

1062. W. T. Exey, Gray’s-inn-road, “Cartridge cases.”—Dated 7th April, 

1869. 


The inventor forms a fold or ridge in the metal for the metallic coil of a 
cartridge case at a suitable distance from one of the edges. He then coils 
the metal with a fold or ridge lengthwise of the coil, and afterwards turns 
the folded part or ridge over upon the edge of the overlapping part of the 
coil.—Not proceeded with. 

1063. C. E. H. C. Heatey, Strand, “Cleaning breech-loaders.”—Dated 7th 
April, 1869. 

The inventor makes use of a brush, or scrubber, or jag, or their equiva- 
lent, which brush or its equivalent is moved to and fro within the eeoet 
by means of an endless band, cord, chain, or wire passing over pulleys or 
rollers, or suitable substitutes, at the muzzle and breech of the fire-arm 
to be cleaned, the band, cord, or chain being secured to the brush or jag. 
—Not proceeded with. 

1093. 8. F. Van CuoaTe, Boston, ‘ Fire-arms.”—Dated 10th April, 1869. 

In this arm the breech frame may be made integral with the barrel, 

referred to make it separate from the barrel which is then 





Class 
Including Machinery and Mechanical Operations cted with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. 

1022. J. Woops, J. Hampson, and L. and G. Fisu, Preston, ‘‘ Looms.” — 
Dated 5th April, 1869. 

The troughs are bolted to the brackets, which are made to slide on toa 
rod, and may be set to any distance and i by set pins or screws. 
The rod is supported in its position by the brackets, which are bolted to 
a which have steady pins against which to bear. On the rods near 
the centre, or in any convenient ition, is fixed a fulcrum cranked 
bracket, set and regulated or altered by a set pin. 

1030. J. W. Drummonp, Schenectady, U.S., “‘Looms.”—Dated 5th April, 
869 


1869. 

This relates to the weaving of fabrics by one or more continuously 
moving shuttles, which travel in one direction in a raceway along one 
side of the breast , having a long vertical mortice or slot down 
through which the woven fabric passes. Then the shuttle is carried in a 
semicircular raceway around the end of that opening and back on the 
other side, and around the semicircular raceway at the other end, and so 
on. The fabric is woven double, of two separate breadths, o: in the form 
of a flat bag. The two oo of fabric pass down through the mortice or 
slot, and the warps are led into the loom horizontally from opposite sides 
of the breast beam. The warps go through sectional reeds and through 
heddles, arranged to be raised and lowered by slide motion, or by cams, 
so as to weave plain, twilled, or other fabrics.—Not proceeded with. 

1033. G. T. BousrieLp, Brizton, ‘ Manufacture of paper.”—A communica- 
tion.—Dated 6th April, 1869. 

To prepare a posit ng suitable for sizing fine writing papers the 
following materials are used in the following proportions, viz.:—Sago 
flour, 700 Ib.; glue, 300 Ib.; nitric acid (commercial), 15 Ib.; aqua am- 
monia (commercial), 10 lb.; carbolic acid (crystallised), 3 oz.—Not pro- 
ceeded with. 

1051. H. and J. Menzies, Perth, N.B., “‘ Shuttles.”—Dated 7th April, 1869 

This relates to side-tipped shuttles, and consists in so constructing their 
ends that they are prevented from splitting. This is effected by formin, 
recesses in that part of the ends of the shuttles wherein the tip and 











driving pin are fixed. The recesses may be of various forms, and surround- 





screwed into the front end of the breech frame. From the end of the 
barrel, which is properly bored to receive flanged metallic cartridge sheels, 
the breech frame is slotted to its rear, the slot opening at the top of the 
frame, and —s straight parallel vertical sides and a concave bottom 
concentric with the axis of the barrel. At the rear of the frame the bot- 
tom of the slot is formed with a large radius to receive the recoil block or 
cam by which the breech piece is locked and unlocked, the breech piece 
being of such shape as to fill the slot in the breech frame. 

1127. T. B. Burns, Camelford, “Cases for breech-loaders.” —Dated 18th April, ° 


1869. 

The inventor forms that portion of the case for con’ the ammuni- 
tion of a very thin case or shell of metal, by preference of or about the 
thirty-second part of an inch in thickness. “By this means the case, when 
inserted in the breech-piece of the fire-arm, imperceptibly decreases the 
size of the breech end of the bore. The ammunition can be readily intro- 
duced from the muzzle if desired, or when the case is loaded in the hand 
the c , when inserted in the , as nearly as may be fills up the 
bore.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, , Manufacture of Dress, &c. 

1082. R. J. Cotes and A. E. Bui, Reading, ‘‘ Fastenings for boots.”— 


Dated 9th April, 1869. 
cal the upper, which are to be secured or united for the 
boot, 


purpose of fastening the are each provided with a or 


q 
rounded edge formed preferabl turning the edge of the leather 
over a gut or other cord e two edges are hel 

of metal or other ma‘ . 


ther by a number of X shaped "| 
attached at convenient distances to a flexible strip prolonged at one or 
both ends, to form atab by which the row of fastenings may be slid on 
or off the beaded edges before mentioned, for the purpose of securing or 
unfastening tbe boot, as the case may be.—Not proceeded with. 

1084. C. J. F. CampBett, Camberwell, ‘‘ Hanging pictures."—Dated 9th 


April, 1869. 
To the back of the picture or looking glazs frame a metal plate is 
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screwed, which has a projecting tongue with a hole or eye init. A staple 

is driven into the walt ond has a circular peg cast on and forming part of 

it, and fi the hole or eye in the tongue piece, when the picture is to 

be hung the hole in the B gy om md tongue of the metal plate is passed 

over the circular peg on the staple —Not proceeded with. 

1096, H. A. BonNEVILLE, Sackville-street, “‘ Sewing machines.”—A com- 
munication.—Dated 10th April, 1869. 

This consists, First, in making the needle bar and the presser slide, 
éither or both in the form of tubes, closed below so as to prevent the oil 
used in lubricating the same from falling on the table and spoiling the 
work. Secondly, in the bination of a holding plate or screw 
with the guide rods of the tubular needle bar and the tubular presser slide 
in such a manner that the operation of fastening the guide rods in - 
tion is materially facilitated : and, Thirdly, in making the guide rods of the 
tubular needle and of the tubular presser slide hollow, se that the 
air,is allowed to passin and out of the slides during their descent and 
ascent on the guide rods, and so that room is obtained for adjusting 
Fea various attachments for making different seams and fancy 
stitches. 

1131. B. J. B. Mitts, Southampton-buildings, “‘ Boots and shoes.”—-A com- 
munication.—Dated 13th April, 1869. 

In the hinery for the ture of boots and shoes, according to 
this invention, the looping and feeding mechanism and the cast off— 
which is employed to prevent the hooked needle from catching the same 
loop a second time—may all be constructed and arranged in any manner 
which is usual in machines of the same class, in which a waxed thread is 
used and a chain stitch made, or in any other proper way. For manufac- 
turing simple turned shoes without welts the upper leather and sole are 
applied inside out to a last, which is preferably chamfered or grooved 
around the margin of its bottom to afford room for the hooked end of a 
bar, which, extending around the edge of the sole, bears against that face 
thereof which is next the last, and serves in conjunction with a vibrating 
bar, whose end bears against the outer face of the sole or against the 
upper leather over the sole tu clamp the sole firmly near its edge, for the 
purpose of holding it in proper position horizontally, and in some classes 
of work to bend the sole at the time and place of stitching in such a 
manner that a straight needle may be made to dip into the sole and pass 
out on the same side or surface at which it enters, and then through the 
upper leather without passing through the entire thickness of the sole. 
1138 J. H. Jounson, Lincoln’s-inn-sjields, “* Dental wash.”—A communica- 

tion.—Dated 13th April, 1869. 

The composition of this wash is . s follows :—Essential oil of badiane, 
or star aniseed, by measure, 2000 parts ; French peppermint, 1800 parts ; 
English peppermint, 0°350 parts ; roses, 0°125 parts ; cloves, 0°125 parts ; 
alcohol of 40 deg. strength, 15°000 parts; ditto of 53 deg. strength, 
110°000 parts. The essential oils are to be mixed together, and the mix- 
ture is then to be added to the proportion of alcohol above mentioned. 
The desired tint may be imparted to the mixture by the aid of cochineal, 
and the whole is to be filtered, after which it will be ready for use. 

1141. E. Dow.tne, St. John’s-wood, “‘ Pianoforte action.” — Dated 14th April, 
1869. 

This consists in dispensing with the ordinary back in which the adjust- 
ing screw is placed, and in applying a screw to the lower extremity of the 
fly, screwed through such fly in an oblique direction, in order that a 
button on the end of such screw may rest upon the key, and by being 
screwed backwards or forwards thus alter the angle of the fly. 

1142. J. Cuanpier, Mile End-road, ‘‘ Water waste preventer.”—Dated 14th 
April, 1869. 

The invention consists of a cistern without division of the capacity of 
the maximum quantity of water to be contained. The apparatus may be 
constructed to deliver at one operation or draw. At the lower portion of 
the cistern is fitted an ordinary valve communicating with the discharge 
nozzle or outlet. A second valve is also fitted in the cistern communi- 
cating with the source of supply, and by a lever or otherwise it is con- 
nected to the valve first mentioned.—Not proceeded with. 








Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1100. J. B. Spence, Manchester, ‘‘ Treating cast iron.”—Dated 10th April, 

1869. 


This consists in a method of using the salts whereby the decomposition 
is to a certain extent retarded. For this purpose the nitrate of soda or 
other salt is brought into a more or less solid body before the melted iron 
is allowed access to it. 

1147. J. M‘Laucuan, Greenock, “‘Reburning charcoal.”—Dated 14th April, 
869 


The ingredients used in carrying out the invention are peter flint, 
Cornish granite, felspar, Lynn sand, blue Devonshire clay, Cornish china 
clay, sulphate of baryta, and fired earthenware.— Not proceeded with. 
1151. W. Wricut, Mostyn, ‘‘ 7reating ores.”—Dated 14th April, 1869. 

The inventor takes any suitable ore, such as the refuse of burnt copper 
pyrites, and after reducing it to powder roasts or calcines it till all the 
sulphides of the metals are decomposed. He then places it into tanks 
fitted with suitable false bottoms, and adds weak muriatic acid and water, 
pumping it through until nearly all the copper is rendered suluble; it is 
then washed with water till all the soluble copper is washed out. The 
lead and silver remain behind in tbe ore in the form of chlorides, which 
are readily dissolved by brine, and are then washed out and afterwards 
precipitated with sulphide of sodium.—WNot proceeded with. 

1152. J. H. Jounson, Lincoln’s-inn-jields, “ Burning liquid hydrocarbons.” — 
A communication. Dated 14th April, 1869. 

The apparatus consists of a gas generator or receiver, the bottom of 
which is provided with a manhole. A series of upper gas jets or burners 
are fitted into the top of the generator. Reverberating cups surround the 
burners, and the lower burners are fitted into the bottom of the gas 

enerator in order to heat it, and so vaporise the ore therein. A chamber 

‘or superheating steam is used with the gas, and there is another chamber 

for heating atmospheric air which may be used either separately or in 
conjunction with the steam. These steam and air-heating chambers are 
heated by the flame jets from the upper set of burners. 





Class 9.—-ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1076. J. Asprnauy, Harrow, “ Telegraph cable.”—Dated 9th April, 1869. 

This invention refers tu letters patent granted to C. F. Varley, dated 
August 29th, 1868, No. 2683. The invention consists in serving the ropes 
or cable as it comes from the spinning machine with a serving of = 
laid on in the opposite direction, and with a shorter lay than that of the 
two strands or ropes and insulated conductor. A further improvement 
consists in worming the cable with a worming of yarn more elastic than 
the material of which the strands are composed. ese wormings afford 
support and protection to the insulator, and make a rounder and better 
cable for manipulation, besides adding strength. 

1136. J. H. Jounson, Lincoln’s-inn-flelds, “‘ Manufacture of telegraph 
wire.”—A communication.—Dated 13th April, 1869. 

The various parts of the machine are so arranged and operated as that 
the sheathing, originally in the form of a flat ribbon, shall be first bent 
longitudinally into the form of a trough by passing between a pair of 
revolving die-wheels made with concave and convex edges respectively. 
These wheels revolve, not only on their own axis, but round the wire to 
be sheathed, which passes alpng in company with the sheathing through 
a hollow revolving shaft cairping a face-plate and pair of jaws, one of 
such jaws being ved, for the passage of the trough-shaped sheathing 
and wire encl therein. 





Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
1068. A. Stewart and J. Worurerspoon, Coatbridge, N.B., “‘ Cutting metal 
tubes.” —Dated 8th April, 1869. 

The improved machinery comprises various parts mounted upon a cast 
iron Sena or bed frame, and is provided with adjustable holds to fix the 
article to be operated upon. The cutting tools are dis radially on a 
revolving bend or chuck, being fedinwards automatically in a gradual and 
continuous manner, as the action proceeds. The toolholders are fitted into 
radial guides upon the chuck face, and are moved inwards or towards the 
centre by radial screws carried by the chuck, and having bevel pinions 
on their outer ends, in gear with a bevelled ring or wheel carried loosely 
on the revolving chuck, and made to turn at a slightly slower or quicker 
rate than the chuck by the driving details shown and hereinafter de- 
scribed, or by any other suitable gearing. 

1073. A. Fryer, Manchester, “‘ Producing sugar.”—Dated 8th April, 1869. 

The inventor constructs a truck which he prefers to make 
entirely of metal, and which is vusyally furnished with only 
two wheels keyed fast upon their common axle. This axle projects 
through the wheels on each sid., and at each end of it is placed a bracket 
resting in a bearing upon it and hanging down nearly to the lowest part 
of the circumference of the wheel. Each of these brackets terminates on 
the outer side in a flange or step, which he prolongs in such a manner that 
by Sy aes the bracket its edge comes in contact with the 
ground, en in position he is enabled to draw the wheels of the cart 
con the canes or beetroot on to these flanges, where, when the 
backs are again brought to a vertical position, they rest, and the carts 


thus freed from the ground, and resting on the trucks, are drawn along the 

tramway. Several of these carts are usually formed into a train, the 

forepart of the one being supported by the der part of the adjoining 

one. 

1066. A. H. Branpon, Paris, ‘‘ Composition for joining leather.”—A com- 
munication.— Dated 8th April, 1869. 

This consists in mixing certain gums or resins, more particularly amber, 
gum, elemi, Venice turpentine, copal, mastic, and lac, in various propor- 
tions, by aid of the sulphide or bisulphide of carbon or other suitable 
solvent of gutta-percha or caoutchouc.—Not proceeded with. 

1074. W. T. C. Pratt, Newport, Monmouthshire, “ Signalling apparatus.” 
—Dated 8th April, 1869. 

This consists of rods and levers leading from the whistle or other sound- 
creating instrument on the engine or in connection with it, within the 
hearing of the driver, and a wire cord or other appliance which is severed 
or otherwise acted upun by coming in contact with a blade bar or lever 
aan above the rail or rails, or in the space between the rails. The blade 

or lever is thrown or = into position at a distance by an attendant 
or by a lever on the rod of the danger signal, and worked in conjunction 
therewith. Weights and springs may be employed in connection with 
the apparatus to ensure its proper working.—Not proceeded with. 
1077. W. A. Hunter, Southport, “ Lighting street lamps.”—Dated 9th April, 





This consists in a tube fixed upright, or at an angle, if required, contain- 
ing a quantity of matches and of a swivel plate, into a recess in which the 
lowest match in the tube drops. This swivel plate isturned partly round 
by a rack and pinion, or other equivalent, and in turning ruund the 
match is rubbed against a rough or prepared surface, to ignite the match 
and to bring it near to the burner. The rack or other equivalent for 
moving the swivel plate is connected to a rod which is raised by water or 
other fluid or other power, and this rod, which is carried up inside the 
lam _ is connected by a link to the tap, which turns on or off the gas 
in such a manner that when the rod is raised the tap is opened, and the 
gas, escaping from the burner, comes in contact with and is ignited by the 

urning match. 

1080. J. Dents, Paris, *‘ Conical cog cutting.” —Dated 9th April, 1869. 

This improved machine fits on to all kinds of lathes without changing 
their system, all that is necessary being to make the face-plate of the lathe 
to divide at its upper part, and to fit it with a movable index to indicate 
the required division. The cog-wheel to be divided being turned without 
displacing it from above the lathe, it is fixed to the face-plate so that it 
follows all the movements of the latter. The tool which bas served to 
turn the toothing is then removed from the slide, the tool holder is sub- 
stituted in a vertical position with the tool, which exactly forms the space 
intended to be left between the cogs placed in the mortice of the vertical 
shaft of the cutting machine. The index being on the desired division, 
the band is passed over the shaft pulley to give motion to the shaft, which 
should make from 2800 to 30V0 revolutions a minute. The tool isadvanced 
so as to make the tooth at a single pass or traverse. Being on the re- 
quired division, the tool is made to travel parallel to the toothing by 
means of the slide crank. Directly the pass is made the face-plate is 
turned (as also the cog-wheel to be cut, it being fixed to the face-plate) 
unti] the desired point is facing the index, and the tool is brought back, 
making its pass quite as easily as in advancing. In many cases, to shorten 
the work, the slide screw may be removed, and the tool run by hand. 
1081. B. J. Morison, Mark-lane, “‘ Bale presses.” —Dated 9th April, 1869. 

The base of the machine forms the bottom plate of the press, and may 
be placed or erected either upon the ground or upon a suitable frame. 
This plate has its upper surface slotted in the usual manner to receive the 
binding ropes, when the material compressed is to be covered or enclosed. 
Upon the base plate, or upon the ground frame, are fixed (one on each side) 
two vertical guide bars properly bound by means of tie bars. When the 
press is large two pairs of guide bars may, in some cases, be found 
advantageous. 

1083. J. Dewar, Kirkcaldy, N. B., “‘ Food and manure.”—Dated 9th April, 
1869. 

The inventor takes dreg and evaporates it by exposing it to the action 
of heat, applied directly or through the medium of hotair. until he obtains 
the residium therefrom in a drystate. This residuum may be used either 
broken into pieces or reduced to meal or powder, and may be given for 
food either alone or mixed with other vegetable matters, and when so 
treated and used it is found to form a very nutritious article of food. 
1085. C. LANGLEY, Greenwich, ** Removing deposit from flues.”—Dated 9th 

April, 1869. 

The apparatus consists of a pipe, to be worked to and fro in the tubes, 
flues, or passages, by hand or mechanical means. The pipe is supplied 
with steam, air, or liquid under pressure from a generator or reservoir. 
The action of the steam, air, or liquid against the soot or deposit in the 
tube or passage causes it to fall away from the sides, and the force of the 
current drives it out of the tubes or flues. Sometimes the inventor fits : 
cap over the end of the pipe, and in this case he perforates the pipe with 
holes, either straight or diagonally in any direction ; or he perforates the 
cap through the holes or perforations, in which the steam, air, or liquid 
is caused to pass, and impinge against soot or deposit for the same purpose. 
1086. W. W. Hooper, Bow, and J. D. Hoorer, Woodford, ** Vekicles.”— 

Dated 9th April, 1869. 

The inventors connect a lever with the axle of the driving wheel or to a 
wheel so placed that it may be connected with the driving wheel to 
multiply its revolutions. The lever is made to act on the wheel with 
which it is connected by means of a paw] furnished with or without lugs, 
projections, or claws, which are caused to impinge against or grip a flange 
or ring on the wheel, axle, or spindle, in one course of their stroke, and 
to escape or be released on their return stroke. Springs are employed in 
connection with the levers and pawls to ensure their proper working. 
1089. T. H Biamires, Hudderafeld, ‘‘ Vote receiver and indicator.”—Dated 

9th April, 1869. 

According to this invention votes are received and registered by means 
of movable indexes, such as are now used for counting the strokes made 
by the piston of a steam engine, or in gas meters for registerjng the 
quantity of gas passed through, or by other similar indicating apparatus, 
which is actuated by the voter by means of levers either by his hand, or 
foot, or by a turnstile. The apparatus is carefully arranged so that the 
voter can only give the correct number of votes.— Not proceeded with. 

1092. H. W. Loss, Sackville-street, ‘‘ Velocipedes.”—Dated 10th April, 1869. 

The velucipede is constructed with wheels of large diameter formed of 
iron, or iron in combination with other material, and connected by a 
transverse axle, on the ends of which the wheels are respectively mounted 
sv as to be free to revolve. The axle is bent in a backward dircetion 
somewhat in the form of a double crank. A bar of T iron passes through 


or is attached vertically to the centre of the axle; this bar is curved and | 


the upper part provided with a wooden back furnished with a suitable 
padding for the support of the shoulders of the velocipedist. — Not proceeded 
with. 

1098. J. Hynam, Deptford, ‘‘ Crucibles.”—Dated 10th April, 1869. 

This relates to means of gradually altering the position of the crucible 
relatively to that of the shaping tool while the crucible is being shaped, 
and of regulating or adjusting the apparatus to make crucibles of various 
sizes. For this purpose the inventor connects the revolving table or lathe 
which carries the mould frame and moulds to a lower frame which is 

ivoted or hinged at one end, and is free tu be moved in the arc of a circle 
ike a wicket or gate. Adjustable stops regulate the distance to which 
this frame can be moved. The plastic material having been put in the 
mould, the tool placed therein, and rotary motion imparted to the revolving 
table and mould, the lower frame is gradually moved on its pivot with the 
revolving table and mould, so as to bring the circumference of the mould 
ually nearer the tool until the desired position is reached, which 
position is regulated by the adjustable stop according to the required 
size of the crucible. 
1099. J. M. Hernertncton. Manchester, ‘‘Combining cotton.”—Dated 10th 
April, 1869. 

This consists in causing the backward motion of the rollers which 
convey the tufts to exceed one-half of their forward movement. 

1101. P. Heapripce, Lime-grove, Manchester, “ Dentistry.”"—Dated 10th 
April, 1869. 

The upper and lower maxillary is expanded by a sectional base or plate. 
This sectional base or plate can be made of vulcanite, gold, or other 
materials. These sections are united by a spring or springs. The upper 
maxillary is expanded by means of a sectional base or plate covering the 
— and back teeth ; this sectional base or plate meets on the median 
ine of the maxillary. Situated interiorally are two shoulders on the 
base near to the grinding surface of the teeth on each side, to receive and 
hold a spring that fits close to the base. When put in the mouth the 
spring exerts pressure against the sides, causing the upper maxillary to 
open in the centre, at the same time opening the nasal cavities. 

1102. D. B. Peesies, Edinburyh, ‘‘ Gas meters.”—Dated 10th April, 1869. 

First, this consists in uniting the parts of gas meter castings of sheet 
iron by means of grooves and tongue joints ; Secondly, in making snugs 
for the fastening screws with guard flanges ; and Thirdly, in applying a 
separate cover with details in connection with it over the crank spindle 
of a dry meter. 

1109. W. Martin, Manchester, “‘ Ship building.”—Dated 10th April, 1869. 

The inventor forms the body of the ship or vessel of two parts or shells, 
both watertight, at the bottom and sides, and fits the upper part into 





the lower one, and afterwards fixes the parts together by clamps, bolts, 
wedges, or by any of the well-known means of keeping large bodies 
together. The lower part holds the ballast, engine, and boilers, the fuel, 
and the bulk of the heavy merchandise, and in the upper part the cabins 
of be Fagen and compartments for the mails, specie, and the more 
valuable part of the cargo are formed,—Not pro «led with. 





Ee. SSR, Manchester, “‘ Automatic registrar.”—Dated 12th 
pril, 1869. 

This automatic registrar, which is described as applied to omnibuses, 
consists of two dials with registering fingers, the one for inside and the 
other for outside passengers. Each dial has one or more index fingers 
which are actuated by a footboard placed in the floor of the omnibus or 
on the steps. The footboard is connected by links and levers to a catch 
acting on a ratchet wheel, and this ratchet wheel is moved one tooth by 
every passenger entering into and going out of the omnibus. A second 
ratchet wheel is placed near the first, but having teeth in the opposite 
direction ; this second ratchet wheel has a retaining catch and toothed 
break, and is to prevent the first one moving more than one tooth at a 
time.—Not proceeded with. 

1124. C. D. ABEL, Southampton-buildings, “‘ Aerial navigation.”—A cow- 
munication.— Dated 13th April, 1869. P 

This consists in constructing a narrow platform, to each side of which 
are hinged wings of a form approximating to a quadrant of a circle 
constructed of a light but strong framing of wood, the surface inside 
— is filled in with thin louvre boards, laths, or staves.-—-Not proceeded 
with. 

1103. E. C. C. Stamrorp, Glasgow, “ Deodorising sewage.”—Dated 10th 
April, 1869. g 

The inventor employs, instead of earth, some kind of charcoal. He 
prefers seaweed charcoal on account of its high absorptive power and its 
cheapness, but any other charcoal may be used. Of this material only 
one-fourth the quantity, as compared with earth, is required. He finds 
12 cwt. of charcoal per annum to be sufficient for each closet when used 
by six persons, so that the total quantity to be removed does not exceed 
the house ashes. The mixed product from the closets is perfectly black 
and inodorous, so that it can be allowed to fall at once from the closet 
through a 12in. drain pipe directly into a small water-tight cesspit, built 
of brick and cement, in the basement of the house, from whence it need 
be removed only once a year; one cartload, or 24cwt., per annum, is the 
produce of each closet. The charcoal to be used in the closets is in a 
granular form, and is used in the same way as the earth in the ordinary 
dry closet, and with the aid of the same or similar appliances or apparatus. 
1104. G. Hawortn, H. Havoutoy, and R. Gippons, Blackburn, “ Con- 

suming simoke.”—Dated 10th April, 1869, 

The inventors construct the bridge with an elongated opening therein. 
This opening i» covered by a damper plate, to which is attached a rod 
supported by a cross-bur at each end thereof, which extends from the 
damper plate to near the front of the fue. To the front end of the rod is 
attached an arm, so constructed that on the furnace duor being opened the 
damper plate is drawn from the opening in the bridge, and admits the 
cold air to the flue by way of such opening instead of direct to the fire 
during the operation of firing.- Not proceeded with 
1106. J. H. Jonnson, Lincola’s-inn-felds, ** Removing hair from ekina.”—A 

communication. —Dated 10th April, 1869. : 7 

This consists essentially in the employment of thin, flexible, straight 
blades, which are sprung into helicoidal grooves or seats made in the 
surface of the carrying drum or cylinder, and which are held in position 
by means of bolts and counter plates.— Not proceeded with, 

1107. J. Parry and R. Morris, Lianberis, Caernarvon, “* Saws for metal.”~— 
Dated th April, 1869. % 

This improved saw consists of three separate plates of iron forming the 
saw disc, riveted or otherwise fixed together in the middle of these plates , 
grooves are cut for the purpose of fixing in the steel cutters, which are 
held tight in their proper position by springs attached to the side of the 
saw, or by other means. 

1111. J. Wapsworta, Manchester, “‘ Lighting sires and economising fuel.”— 
Dated 10th April, 1869. 

This consists in constructing an open-ended sheet or cast iron casing 
of any suitable shape, having holes formed near its lower end, through 
which a portion of the clips used for lighting the fire are passed, so as to 
form a grid or support for other clips or other igniting material upon 
which the coals are placed, such coals being used, by preference, in small 
pieces. The inventor also forms other holes ur slots in the casing for the 
admission of air. 

1119. J. Easton, Taunton, “ Drop drills."—A comiaunication.—Dated 12th 
April, 1869, 

These drills are preferably made in three parts, the middle part being 
an oval casting forming a double bearing for the lever, and terminating in 
two sockets at =e ends thereof, to receive two prolongations, which 
are held in place by keys. 

1121. E. Beanes, Cordwalles, “‘ Brewing.” —Dated 12th April, 1869. 

This consists in the application and use of neutral or monosulphites of 
calcium, magnesium, aluminium, and ammonium, such as malt or sugar, 
or they may be mixed with the water added to them either before their 
entrance into the mash tun, during the process of washing, or during the 
process of boiling the wort with the hops, but, by preference, the inventor 
operates with them during the washing process. 

1105. O. Vivier, Sekforde-street, ‘* Escapements for watches.”—Dated 10th 

{pril, 1869 

Instead of employing a large number of teeth and pins in the scape- 
wheel (fifteen) as heretofore, the inventor forms such scape-wheel with 
five or a less number of teeth (three by preference), and with a similar 
number of pins to give the impulse tothe finger on the axis of the balance 
wheel, such finger being considerably larger in proportion to the scape- 
wheel than has heretofore been the case. This arrangement requires an 
intermediate wheel in connection with the scape-wheel. 

1108. E. T. HuGues, Chaucery-lane, “ Inproved stitch."—A communicatio 

Dated 10th April, 1869, 

This consists in passing the needle and its thread through the under 
layer or thickness, partially through the upper layer or thickness, and 
out through the under layer or thickness, forming a stitch either by a 
chain made from the needle thread, or by the interlacing of a secund thread 
1112. D. Jounson, Wrexham, ‘‘ Manufacturing flour.”—Dated 10th April, 

1869 

This consists, First, in cutting the grain into thin slices or small pieces 
before reducing it to flour. Secondly, in the peculiar arrangement of a 
series of rotating knives or blades within a drum or case, which knives 
divide the grain into thin slices as they fall through ahopper. Thirdly, 
in the peculiar arrangement of a series of reciprocating knives working 
above a horizontal disc, whereon the wheat or other grain is fed by a 
suitable Lopper. this disc carrying the grain under the knives, which chop 
it into small pieces. Fourthly, in the arrangement of rollers to work 
with their peripheries moving together, to reduce the wheat or other 
grain or portions of wheat or other grain to flour, one of the rollers being 
made to run quicker than the other. 

1114. A. M. CLark, Chancery-lane, “* Fountain pens.”—A communication,— 
Dated 10th April, 1869. 

The ink is contained in a tube of india-rubber or other elastic or flexible 
material. This tube is filled by doubling and squeezing it together so as 
to eject the air, the ink in which it is dipped being at once taken up by 
reason of the vacuum thus produced. is ink tube is enclosed in the 
case, which constitutes the penholder.—Not proceeded with. 

1126. T. F. Casnin, Gresham House, “‘ Railway signals.”—Dated 13th April, 
1869, 

To the standard of the switch lever, for which letters patent, No. 3128, 
were granted to the same inventor the 13th October, 1868, he now pro- 
poses to attach an upright rod or pipe mounted on a ry and passing 
through a bracket or arm projecting from the standard at any required 
height. At the top of this rod a lamp with two discs is fixed, and a light 
with a plummet dropped inside the pipe, so that the lamp may turn with 
out the light necessarily turning. —Not proceeded with 
1129. J. Roperts, Birmingham, “ Fire-draw plates."—Dated 13th April, 

186 


The inventor makes the draw-plate of a sheet of metal of a breadth 
somewhat greater than the length of the fire-bars, and of a length about 
double its breadth. He bends this plate near its middle to nearly a 
right angle, and also bends it near its end to nearly a right angle, the 
bending in the latter case being in a different direction to that in the 
former. The plate of metal thus bent constitutes a Guna. which 
when placed upon an ordinary oven grate completely covers the top of the 
fire-place, the chimney hole, and the upper part of the fire-bars.—.Vot 
proceeded with, 

1139. M. Samvecson and C. Eskrett, Kingston-on-Hull, “ Expressing oil.” 
—Dated 13th April, 1869. 

The inventors employ a metallic envelope composed of two separate 
corrugated plates of wrought iron, copper, or other ductile metal backed 
by a wrought iron frame and plate. The upper plate of the envelope is 
firmly fitted into and mel in the box of the hydraulic press. The 
bottom plate is loose, and slides into a recess in a filling plate, which is 
free to work up and down in the press box, the bottom plate being 
provided with a handle tor the purpose of sliding it into and out of the 
recess in the filling plate.—Not proceeded with 
1143. P. A. Brake, Aberdeen Park, “ Explosive compound,”— Dated 14th 

April, 1869 

The constituents of this compound are sulphur and chlorate of potash 
in the proportions of about one of sulphur to two of chlorate of potash, 
and the inventor calls his compound, from its properties, the “‘safety ex- 
plosive.”—Not proceeded with. 

1144. A. H. Renton, Great Queen-street, ‘Jointing pipes.”—Dated lth 
April, 1869. 

This consists in so constructing the ends of the pipes and the packing 
by which they are made tight that the internal pressure of the liquid or 
fluid upon the packings shall cause them to be pressed against or into 
contact with the internal surface of the pipes or the ends thereof, and 
thereby prevent leakage.—Not proceeded with. 
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THE IRON, COAL, AND 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

No IMPROVEMENT IN THE WEEK’S DEMAND FOR FINISHED TRON: 
Excitement in the trade -ANOTHER SPECIAL MEETING OF IRON- 
MASTERS IN BIRMINGHAM YESTERDAY: How arising: The points 
discussed : Prices and wages—RISE OF TEN SHILLINGS A TON BY 
EarL DUDLEY AND THE NORTH STAFFORDSHIRE TRADE: Lffect 
upon South Staffordshire —THE DECISION OF THE MEETING- 
FOREIGN TRADE IN IRON: Quantities and markets--Pia TRON : 
Prices—Coau: Good demand: Export of coal—MACHINERY TRADES 

LIGHTER HARDWARES: Figures dissected—Errects or SoutH 
STAFFORDSHIRE EXHIBITION: Orders arriving—PAINFUL ACCI- 
DENT AT IRON BRAZIERY WORKS: Three deaths —SiNGuLAR RAIL- 
WAY ACCIDENT: Goods trains in collision. 

THE actual demand for iron has not increased during the past week | 


GENERAL TRADES 
AND 













at the different mills and forges throughout South Staffordshire 
and East Worcestershire, A few works are tolerably well em- 
ployed, but they are the minority, and the specifications have 

een some time in hand. Taking the district through, there are 
not, perhaps, orders enough on the books to keep the works em- 
ployed during a fortnight, supposing that there should be no addi- 
tions made to the present list. 

This might be expected to indicate the absence of anything like 
excitement in the trade, but such quietude does not exist. The 
week has been one of much excitement, and yesterday (Thursday) 
that excitement culminated in another special meeting of the Iron- 
masters’ Association in Birmingham. 

The meeting arose out of the fact that Mr. Richard Smith, as 
the representative of the Earl of Dudley, has issued a circular 
announcing a rise in the prices of Round O: tk iron to the extent of 
ten shillings a ton, simultaneously with a determination by the 
ironmasters of North Staffordshire to put up their prices also, 

At the special meeting held in Birmingham last Thursday, the 
question of an advance of ten shillings per ton was well discussed. 
There were advocates of such an advance, and they urged with 
much emphasis that the trade should determine upon it. But 
they were the minority, and were confined to a few firms who have 
a high reputation for the quality of iron which they turn out. It 
is no secret that Mr. Smith very much desired a rise, nor is it now 
being concealed that when he left the meeting he wished it to be 
understood that he did not regard himself pledged to abide by its 
decision. The circular announcing an advance was not, therefore, 
a cause of surprise to many. Earl Dudley’s works have for some 
time past been well supplied with orders for finished iron; 
because of its quality, a higher price for it by half a 
crown a ton is usually got than is obtained for the best general 
quality of South Staffordshire. His lordship’s is therefore 
almost an exceptional case ; but if he should give his puddlers and 
his millmen an advance of wages the other einployers hereabouts 
would be compelled to follow suit, They could not give the mill- 
men an advance without raising the price of iron; and to put up 
iron just now would be, they believe, t to stop the i improve: trade 
which has just begun to be manifeste revertheless, they were 
prepared to give the puddlers a rise of sixpence a ton— "the advance 
usually mi ule when prices are } ut up ten shillings a ton—without 
the compensation of a rise in a The step, we have reason to 
know, was not generally opposed by the men; by i 
acceded to, by others again, it was opposed. At mee 
have been held since last Saturd: ty, whilst there have beena 
different opinions expressed by the men, still there was not 
wanting a disposition to seek a rise all round, and if the rise could 
not be one shilling puddlers, and 10 per cent. millmen, then, that 
millmen and puddlers should stand or fall together on the sixpence 
or 5 per cent. basis. Yet the masters did not despair of inducing 
their men generally to go on upon the terms of last ' hursday’s 
meeting. When, however, it became known that North Stafford- 
shire had declared a rise in iron and an advance in w: iges, the com- 
plication became perplexing. Hence the meeting of to-day. 
During the discussion views were expressed by some masters 2s to 
the course which even yet the men m'‘ght take, which are the 
opposite of those entertained by the trade as a whole. 






















Anyhow it 
was ultimately resolved, “‘ that iron be advanced one pound a ton, 
and wages raised—puddler’s another sixpence, and millmen ten 
per cent.” 

Pig iron is quiet so far as it relates to new sales; still most of 
the firms, as well in this district as out of it, are tolerably well 
employed in the blast furnace va rtment. For this district iron 
the following prices are quoted :—Hot blast, all mine, £3 12s. 6d. 
to £3 15s.; and cold blast, £41 5s. to £4 10s. Pig, nde less 

valuable than this by the introduction of a percentage of cinder 
from the puddling furnaces, is quoted at from £2 15s. ‘to £3. Grey 
orge cinder pigs are £2 12s, 6d. to £2 17s. 6d., and ordinary 
melters, Nos, 1, 2, and 3, from £2 15s. to £2 17s. 6d. 

Railroad iron has been in greater demand; Russia took £541,853 
in September 1869, against £199,042 in September, 1868; Sweden, 
£1936, against £ Prussia, £30,078, against £14,628; France, 
£7182, against £626; Spain, igainst £70; Peru, £25,887, 

gainst £7630; and Austr ilia, £13,427, ies £5324; whilst there 
ha us been a falling off in the demands by Illyria, United States, 

British North America, and India, 

Iu castings the increase is attributable to the increased con- 
sumption by countries not enumerated, but Brazil has also been 
a large consumer, whilst Russia has falle mn off by some £7000. 

The greater demand for hoops, &c., have arisen in Russia, 
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from the accidental firing of a barrel of rectified naphtha at the iron 
braziery works in Wolverhampton, last Monday night, of Messrs. 
Wm. Evans and Son. 

Much merchandise was strewed about the line of the London 
and North-Western Company at Dudley Port here, last Saturday, 
by a collision there in the morning between two goods trains, one 
of which, coming from Dudley, ran into the centre of an express 
goods from Birmingham to Liverpool. Chief amongst the 
contents of the Liverpool express was a very heavy consignment 
of brass cartridge cases for the Russian Government. which was 
being hastened to Hull for immediate despatch by steamer. The 
accident arose out of the leaping of the two fore driving wheels 
of the Dudley train, which thereby got off the track. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: The home demand : Favourable prospects: Pro- 
bable rise in quotations: Foreign business brisk: Rail business 
encouraging : Employment of the mills: Reluctance of makers to 
accept engagements : Intimation of an advance in prices, and its 
probable influence in the Welsh districts: The wages question : 
Lxpectations of arise: Premiums given to tie hands : Firmness 
in pig tron: Dulness in bar make—TN-PLATES: Quietness in the 
trade—STEAM AND HOUSE COAL TRADES—THE PENARTH Com- 
PANY v. SmirH, KNtGutT, AND Co.—CAMBRIAN RAILWAys Com- 
PANY—MILLER’s Parent Borer. 

THERE is still some perceptible improvement in the home demand 
for Welsh iron, which is chiefly on relaying account, and the pro- 
bability is the at shortly there will be a considerab le movement in 
this branch of the trade, as quotations are now showing an upward 
tendency, and buyers are not likely to let slip the opportunities 
now offered to them of making their purchases. Extensive 
relaying is expected to go on in the next few months, and as large 
quantities of. rails must ultimately be required inquiries will 
doubtless be immediate and increasing, and a fair trade might, 
therefore, be reasonably expected. 

On foreign account more and wore vitality 
day in the business ransacted, Intra 
business doing, and so well off are ma} 
but little attention is paid by thenaty the- 





is evinced every 
there is a brisk 
for orders that 
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trade, for they have contracts on hand ta Keep the mills going in 


pretty full employment throughout theywinter. Several new con- 
tracts could now be secured, but makers sre reluctant to accept 
fresh engagements, fully believing that ¢here must be an advance 
in quotations before long. Indeed, it is already intimated that a 
rise of something: like. 1Us. per ton will take place in another 
district in a week or vwo, and this circumstance cannot fail to 








have its legitimate influence on the prices of Welsh iron. 
No further agitation has yet cecurred amongst the hands 
with respect to the ‘wages. question, but the expectation 


of a rise is, of course, gaining ground among them. Shortly, 
no doubt, their expectations will be gratified, though as 
yet there has not been anything said about the matter on the part 
of the masters. Butby the latter a course has been adopted wh 
to a certain exte nt, at least, is equivalent to an advance—that is, 
some of the employers have taken to offer their men premiums for 
constancy at work, which shows that they are desirous of en- 
couraging the steady and industrious hands in their employ. In 
pig iron there isa little more firmness to note in the market, while 
in bar there is but little doing. 

The position of the coal trade is, upon the whole, rather more 
satisfactory. Steam coal proprietors have received an accession of 
orders from the Italian and French markets, and there are in- 
creased supplies sent for the mail packet stations. Had it not 
been that there is a scarcity of heavy tonnage suitable for the 
more distant ports, the shipme nts would show a greater increase. 
The reduction in the Spanish dues has added to the requirements 
of buyers from that country. With a prospect of a further in- 
crease in the demand, 
licries in more regular employ; the purchases of West of F 
houses being in excess of what they were at the correspot 
period of last year. Coke is in good request on Staffordshire 
account. 

Some years ago a complicatec d dispute arose between the Penarth 
Harbour and Dock C ompany and their contractors. Messrs. Smith, 
Knight, and Company. The contractors got into difficulties, and 
their estate had to be wound up long before their contract was 
completed. The liquidators 3 appointed to wind up the affairs of 
the contractors made wn enormous claim on the Penarth Dock 
Company. The Dock Company repudiated the debt, and made a 
counterclaim of a large sum against the contractors. This gave 
rise to much litigation, but it is likely now to be terminated, as Mr. 
Macnamara, the “barrister, has been appointed arbitrator between the 
parties, and has been engaged at Cardiff collecting evidence respect- 
ing the matter in dispute, and he is: assisted by Mr. Bateman, civil 
engineer. Mr. Quain, Q.C., and Mr. *hillbrick have been retained 
to represent the ‘contractors, while Mr. Field, Q.C., and Mr. Bidder 
appear for the dock company. ‘They have met at the Royal Hotel, 
Cardiff, and it is expected that they will be able shortly to 
adjudicate on the matter. 











the cold weather has kept the house col- 








At the adjourned meeting of the Cambrian Railways Company, 
Earl Vane in the chair, the resolution passed at the previous 
meeting, calling upon the directors to resign, was rescinded, and a 
committee was appointed to consider what chang es were desir able 
ut the board in erder to secure harmonious and effective a 
irrespective, as faras possible, of sectional differences and interests 












Prussia, Hanse Towns, Holland, ell Spain, and India, the 
falling-off being in the United States, British North America, and | 
Australia. 
The falling-off in the demand for wrought iron is due to Tudia, | 
which took only £25,420 in September, 186), rinst £70,631 
September, 1868. At the same time, however, the demands f 
Russia = russia, Hanse Towns, Holla 1, ies, United States, anc 
Austr: show a considerable increase | 
The dle crease in the cons umption be unwrought i 
attributable to the United States, which took n 
September, 186 inst £52,158 in September, 1868. 
Not a little significance should attach to the imports of 
and steel, which areless in 
but they are an increase when the nine months are c: ulculated. 
Coal is in good demand, alike at the chief thin and thick coal 
collieries. ‘This enables the colliery proprietors to exercise a 
little choice in the selection of the boats when their customers 
ask them to fill, the bigger boats getting rejected; but prices are 
not directly improved. 
ulue of the exports of coal during September we find to 
be £479,752, against £485,519 duriz oe the same month last year, 
showing an incredse during 1869 of £6000. In the nine montlis 
of this 3 year ending with Se »pte ember the vi alue of the quantity ex- | 
ported was £3,786, 266, whilst in the same period last year it | 
amounted to £4,096,326, exhibiting a decline 
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acomparison of the month of September, 























of £310,000. 

Steadiness marks the operations at the leading engineering, 
foundry, and hardware establishments; and wher re, as at the 
wheel and axle and tire works, and the railway carriage and wagon 
works, operations have been pushed forward because of the 
closing of the ports, there a little breathing time is being ex- 
perienced ; and by some of the employés it is welcomed, 

At this juncture the Government returns relating to our foreign | 
business are more than usually interesting. 

This district will have been benefited by the exhibition which i 
closed in Wolverhampton last Friday. Orders are already reaching | 
it from a distance, sent by persons who saw the goods in the build- 
ing, and £1200 will have been got to advance education amongst | 
the operative class here. Mr. Henry Cole, C.B., recommends that | 
the money be used in promoting the study of science and art, and that | 

£1000 be asked for from Government in the same behalf, another | 
exhibition to be held ten years hence. 

Distressing issues—nothing less than the death of three young 
workpeople and the probable death of other two—have resulted 








supposed to be conflicting. . : 

tn THE E» EER of December 25th, 1868, some inte:esting 
detiils were given of the construction ‘and working of Miller's 
patent boiler. The Isca Foundry Company, Newport, are the 
manufacturers for the districts of } 
land, and they have erected a boiler ¢ 
their me ichinery, which has been at work for the last four 
106 lb. per square inch, and 
int. ‘The mg ayy of 
vation of water per lb. of 











Eng 40-horse power to 





ariy 
months. The working pressure is 
the boiler has never yet had a les 
smoke is nearly perfect, anc 
coal is as follows :—1 lb. of 
10°53 Ib, of water. The circulation of the w: ater being so rapid, 
the heat is readily absorbed, and the pyrometer applied in the thue 
seldom registers over 450 deg. The boiler i. kept free from soot 
by the application of a hose and steam jet, which are found very 
eifectual. The economical results obtained have been decidedly 
important, Miller’s patent boiler using 15 cwt. of coal per day, 
including that burnt in getting up steam, whilst a Cornish boiler 
at the same establishment, and doing the same work, consumed 
27 ewt. The saving that will thus be effected in coal cons umption 
alone, reckoning the price at 5s. per ton, is £50 per annum n per 
boiler; and as coal is not to be obtained in many dist t 
anything like the price named, the saving would then 
greater, The wale being so favourable after a practical trial 
extending over four months, there is a probability of the new 
boiler being extensively so atl 




















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


Liverpoo.: Liverpool! Tramway Company—LaNcasHirkt UNION 


RAILWAY—LANCASHIRE AND YORKSHIRE RAILWAY: J North Dean | Sein ..<- 
South Yorkshire : | Vautaic, oak 
RaAtLway ! 4 


branch—Gas AT SHEFFIELD — STATE OF TRADE: 
Sheffield—Norntu Eastern Rattway—TuHe Tram 
COMPANY IN YORKSHIRE—GREENOCK AND AYRSHIRE RAILWAY— 
STEAM YACHT FOR THE DUKE OF HaMILTON—NorR?TH-EASTERN 
Tropics: Z'he opening of the Suez Canal—The Iron Trade in the | 
West of Scotland. 
Tue Liverpool Tramway Company commenced running its car- 
riages between Castle-street and the Dingle on Monday. 
“The Lancashire Union Railway, which will connect Liverpool 





South Wales and the West of | Tis 


Vale Elled coal ev iporates | | O1ns, per tun, Seal, p 





more directly with the manufacturing districts of Lancashire, was 
opened for goods traffic on Monday. The line joins the Lancashire 
and Yorkshire and the London and North-Western railways at 
their Wigan stations respectively. From Wigan it runs to Chorley, 
and it thence traverses a rich and densely populated mineral and 
manufacturing locality until it arrives at Blackburn, where for the 
present it will have its terminus. 

The North Dean branch of the Lancashire and Yorkshire Rail- 
way, which since 1844 has been a single line, has heen opened as a 
double one. The branch was constructed in 1844 by Messrs. 
Thomson and Co., of Liverpool, and it was then the only railway 
into Halifax. The branch is alittle over a mile long. About ten 
years since, Messrs. Thomson again commenced operations with a 
view to duuble the line, aud the works, which are of a very heavy 
character, have been pushed on with vigour. The tunel at Salter- 
bebble has been duplicated, and ricketty wooden bridges over the 
Calder Canal and ,turnpike-road at Calder and Hebber have been 
replaced by handsome iron ones accommodating a double line of 
rails. The branch has an incline towards North Dean of 1 in 45; 
great precautions have been taken to secure its safe working. 

The Sheffield Town Council has decided to apply to Parliament 
for powers to purchase the gas works of that town. The proposal 
is opposed by the local gas company, and a severe struggle before 
parliamentary committees is anticipated. 

The iron trade continues active in South Yorkshire, there being 
a good demand for most descriptions of manufactured iron, more 
particularly rails and plates. There has been rather more doing 
in house coal. To Goole the business done has been of about an 
average character, both for exportation and for the home ports 
In steam coal there has been sez urcely so much activity, and a 
decrease in the exports may now be anticipated, in c onsequence ‘ 
the closing for the season of the trade to the north of Europe from 
Hull and “Grimsby. The demand for engine fuel on Lancashire 
account still shows some dulness. 

A good demand has been experienced at Sheffield for merchant 
iron, and a fair home and continental trade is being done in steel. 
The armour plate mills are well employed, and orders are being exe- 
cuted both for the English Government and also for foreign powers. 
There is a dearth of orders for Bessemer steel, intending 5 pur- 
chasers holding back until the royalty expires, which will be the 
case in the course of a few weeks. 

It is understood that the Tram Railway Company of (reat 
Britain will be invited to lay down one of its lines along the 
Great Wold Valley, from Wharran to Bridlington. 

The Greenock and Ayrshire Railway is now so nearly complet: 
that a trial trip has been made over it. 

Messrs. Blackwood and Gordon, of Port Glasgow, are about 
build a steam yacht of 500 tons for the Duke of Hamilton. 

Among those who have started for Suez to wi 
of the great canal are Mr. G. Eliot, M.P., M 
Mr. Gourley, M.P., and Mr. J. Laing, M.P., chairman of the Kiver 
Wear Commission. The mortgage debt of the River Tyne Com- 
mission at the close of 1868 was £1,482,179, made up as follows :— 
Tyne improvement fund, £798,597 ; Tyne piers fund, £373,345; 
Northumberland dock fund, £292,937; and river moorings fund, 
£26,300. The North-Eastern Railway Company has determined to 
introduce at once a new improvement in the working of the points 
on its lines, viz., the wedge system, by which a pointsman on 
closing th: points with the ordinary handle from his cabin will 
introduce a wedge into the points, and thus effectually lock them. 

‘Tue nuraber of blast furnaces in blast in the West of Scotla nd is 
125, while there are thirty-eight out of blast. The fore 
ments of ‘Scotch pig appear to have sensibly increa 
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PANORAMIC VIEW OF 


THE 


ISTHMUS OF SUEZ AND THE MARITIME CANAL. 


ACCORDING TO THE SCHEME OF LINANT BEY AND MOUGEL BEY. 














THE SUEZ CANAL. 
No. II. 

We stated in our last impression that Robert Stephenson, 
by careful survey, demonstrated that, practically, no differ- 
ence of level existed between the Red 
terranean. Col. Chesney declared the same truth before a 
Parliamentary Committee in 1834.* Stephenson came to be 
associated with the canal in this wise: for many years 


Linant Bey had considered the project of cutting a navigable | 


canal across the Isthmus, and he entered into a correspon- 
dence with Mr. A. Anderson, of the Peninsular and Oriental 
Company about 1845, which led to the formation, in 1846, 
of an association consisting of Linant Bey, Mr. Ander- 
son, R. Stephenson, M. J. Negrelli, and M. P. Talabot. 
There were, we believe, some other members of the asso- 
ciation, but we have named the principal men. The for- 


mation of this association constitutes the first really pro- | 
minent fact in the history of the canal after Buonaparte’s | 
scheme had been abandoned, and Stephenson’s survey | 


formed part of its labours. But long previous to this 
riod, M. Ferdinand de Lesseps, who had carefully read 


pére’s report before referred to, had arrived at conclu- | 


sions on the subject, of which we see the result in the 
existing canal. M. de Lesseps was Said Pacha’s intimate 
friend, and this intimacy no doubt did much to facilitate 
his labours in the first instance. In 1854 M. de Lesseps 
first suggested to the Pacha that a canal, navigable for 


large ships, should be cut across the Isthmus.t Said | 
Pacha went into the scheme heart and soul, and M. de | 


Lesseps obtained a concession from the Egyptian Govern- 
ment, authorising him to form an Isthmus of Suez Canal 
Company. In 1855 he addressed the English public in a 
pamphlet, “The Isthmus of Suez Question,” the object 
of which was to make known the result of the survey 
commenced under the auspices of the Viceroy of Egypt, 
Said Pacha. M. de Lesseps next addressed himself to 
engineers of the highest repute in the world, and formed a 
commission under the patronage of Said Pacha, consisting 
of Messrs. Rendel and McLean, from England; M. 
Negrelli, from Austria; M. Paleocapa, from Italy; M. 
Conrad, from Hollahd; M. Lentze, from Prussia; M. 
Renaud and M. Lieussou, from France; while Spain sent 
Sr. Don C. S. Montisinos. Among these men there was not 
one who was not eminent in some way for engineering 
knowledge; and we quite agree with a statement made 
years ago by M. Lesseps, “That none can call the compe- 
tency of the commission in question.” The members met 
at Paris on the last two days of October, 1855. Mr. 
Rendel was represented by Mr. Pole, and by his son. 
Linant Bey and Mougel Bey attended, together with 
MM. Conrad and Barthélemey St. Hilaire, members of the 
French Institute. It was then resolved that the commis- 


sion, or as many members of it as possible, should visit | 


the Isthmus, and report upon the whole scheme. 

The commission started on the 4th, and arrived at 
Alexandria on the 18th of November, 1855. We cannot 
do better than reproduce here, in his own words, M. de 
Lesseps’ account of the proceedings of the commission. 
They commenced with a series of observations relative to 
the character of the rocks and sand along the beach, and 
the particulars of the prevailing currents. 

“From the point of the Marabout to that of Aboukir, the heads 
of the reefs are composed of very friable calcareous sandstone 
presenting evident marks of attrition. The sandy particles de- 





* It has just been stated in France that on re-examination of the records 
of the early levelling expedition, it has been found that the apparent dis- 
crepancy between the levels of the two seas was due to an arithmetical 
error in working out the results, and that the observations themselves 
were really correct. 


+ Clerk, on the Suez Canal, “Fortnightly Review,” Jan. 1, 1869. 


Sea and the Medi- | 


























tached from these masses of sandstone, heaped;up under shelter of 
| the reefs, and in the sinuosities of the coast, have formed, westward 
| of Alexandria, the sandbank of the grand harbour and the beach, 
of the Marabout, and eastward the beach of the new harbour and 
of Ramlé. The whole of this line of coast appears protected from 
the accumulation of sand from other sources, and has not varied 
to any sensible degree for a long space of time. Proof of this is 
| afforded by a Roman palace recently discovered at Ramlé, which 
is situated on the very edge of the water, exactly as when it was 
first built. 

**On the 23rd of November the commission was received at the 
camp of Saidié, near Cairo, by the Viceroy Mohammed Said, who, 
during the whole period of their sojourn in Egypt, was unceasing 
in the marks of attention with which he overwhelmed the commis- 
sion, as though to prove what great importance he attached to the 
undertaking. He requested them to direct their attention, in 
addition to the subject of cutting through the Isthmus, to the 
| best system of irrigating the arable lands of Upper and Lower 
| Egypt. It was in obedience with this request that the commis- 
sion extended their explorations to the island of Philz, and were 
thus enabled to study the course of the Nile, the laws regulating 
its periodical inundations, and the most advantageous means of 
establishing a channel for the supply of the auxiliary fresh,water 
canal. On their return from this excursion (the commission 
arrived at Suez on the 16th of December) they devoted five days 
to ascertaining the nature of the bottom of the Gulf, and fixing on 
| the spot for establishing the mouth of the canal. They consulted 

the native pilots, and visited the quarries of Attaka, a mountain in 
the neighbourhood of the city, whence materia!s for the construction 
| of the works are intended to be drawn. It was found that all the 
| charts hitherto published of the roadstead of Suez were inaccurate, 
| with the exception of that by Commodore Moresby, published in 
1837, which was rendered more complete by additional soundings 
connected with the trigonometrical survey already made. The 
, roadstead is capacious and safe; five hundred vessels and more can 
| ride within it; the depth of water varies from five to thirteen 
metres, the bottom being soft sand, which, however, affords an 
| excellent hold for anchors. The English corvette, the Zenobia, 
has been stationed there for the last three years, as a coal tender 
for the East India steam packets; she lies in that part of the har- 
bour which is exposed to the weather, and yet, during a period of 
| three years, her anchors have not shifted in the slightest degree, 
nor have her cables experienced any damage, while her communi- 
cation with the shore has never suffered interruption for a single day. 
Two deep and safe channels, wide enough to permit vessels tacking 
in all weathers, both entering and clearing out, lead into the 
anchorage, through soundings of from sixteen to twenty metres. 
| N.W. winds prevail all the year round, and from March to Decein- 
ber, almost exclusively, alternating during the remainder of the 
year with winds from 8.S.E. and W.N.W. They are never of a 
dangerous character. Finally, it would appear that in these waters 


the effect of the winds never raises the level higher than one metre. | 


There is no fear of land encroachments, the level of the bottom of 
the roadstead never having sensibly varied for centuries. Accord- 
ing to these data, established by the minutes of the proceedings of 
the commission, of which I am here only giving a summary, the 
obvious conclusion is that the roadstead of Suez naturally presents 
all the characteristics that could be desired for forming the head 
of the canal which is to join the two seas, To reach waters of the 
depth of eight or nine metres, the length which will have to be 
given to the southern jetty is 1600 metres, and 1200 to that on the 
north side; the plans in the precursory scheme will thus be greatly 
| simplified, and the expenses proportionably diminished. On the 
21st December we commenced our excursion in the desert, halting 


boring, which was re-examined by the commission, as were the two 
former. During the whole of this day our course was along the 
bed of the ancient canal of the Pharoahs and Ptolemies. In several 
ylaces it was from forty to fifty metres wide, and the tow-path 
anks were sometimes hen 20ft. to 25ft. in height. The parts 
crumbled away had become so hardened that in some places they 


afternoon we examined the fourth boring. After passing through 
a metre of sand, the instrument encountered three metres of argil- 
laceous earth, then a kind of calcareous marl to a depth of eight 
metres more, and at eleven metres plastic clay. This geological 
formation is very nearly that prevailing over the entire Isthmus. 
Samples of these different strata were carefully set aside, to be 
submitted to examination and reported on by the celebrated geo- 
logist, M. Elie de Beaumont, perpetual secretary of the Academy 
of Sciences in France. 

*“We observed Christmas Day by not striking our camp, but on 
the 26th we resumed our journey in a north-easterly direction 





at the first vestiges of the ancient canal, near the site of the third | 


might be mistaken for stonework. At about three o'clock in the | 


towards Pelusium. We halted at the entrance of El Guisr, where 
a brigade of Egyptian engineers, under the orders of M. Noetinger, 
engineer to the Viceroy, were employed in making borings. The 
boring instrument had reached a depth of thirteen metres, and was 
to be driven as far as twenty metres. This spot is the highest 
 * in the entire track of the canal, and the cuttings here will 

from eleven to twelve metres in depth, for a distance of five 
| miles. 
| 





“Lastly, on the 28th of December, in the morning we arrived 
at Pelusium, the terminating point of our journey. We staid 
there up to the 31st, in order to explore the beach in every direc- 
tion, study its characteristics, and fully investigate what facilities 
it presented for the establishment of a harbour, or rather, the 
| entrance to a canal. 
| From all the information gathered together the International 
Commission have drawn the following conclusions, which the 
scientific world may henceforth look upon as ascertained facts :— 

“*The Gulf of Pelusium, which lies between Cape Casius and the 
point of Damietta, is sixty kilometres in breadth by twenty in 
depth. It faces the north-east, and is bordered by a narrow belt 
of fine sand, beyond which, at certain points, the sea during a gale 
advances. This belt has not suffered any material change in form 
or position within the memory of man, and it may be regarded as 
completely stable. In advance of this belt out at sea, there is a 
zone of fine sand similar to that on the beach, and ending at a 
depth of about ten metres, at which point commences an immense 
bed of mud, advancing far into the depths of the sea. The bottom 
has throughout a regular slope, the inclination of which, already 
slight enough at the region of sand, grows slighter still at the zone 
of mud. Its greatest inclination is at the height of Tannis, where 
a depth of eight metres is formed, 2300 metres from the beach. 
To the west of this point it continues, at much the same degree, as 
far as Damietta ; but eastward it sensibly diminishes up to Pelu- 
sium, where adepth of eight metres is not found until 7500 metres 
from the shore. Winds from the W.N.W. prevail during two- 
thirds of the year, and principally in winter. These are the most 
violent, but in the fine weather, which is very frequent, solar 
breezes spring up in the gulf, and the continuance of these breezes 
alternately blowing from the sea and the land would at all times 
facilitate the entry and departure of vessels from the harbour. 
The currents are very nearly imperceptible, and such as they are, 
essentially irregular, now setting westward, now eastward. The 
level of the water seldom varies to a greater extent than 0°70 metres, 
the difference between the extreme points being about one metre, 
| and greatest height of the tide only 0°30 metres. The deposits of 
| sand in the Gulf of Pelusium are as ancient as the Nile itself, and 
their increase during the lapse of ages is inappreciable. From all 

these observations it becomes evident that in — a harbour in 
the Gulf of Pelusium, there would be nothing to fear from accumu- 
lations brought by the waters of the Nile. The only cause for 
apprehension would be in the shifting sands driven in various 
directions by storms from the north-west and north-east ; but by 
| carrying out the entrance to the harbour as far as the belt of mud, 
| the sand would be prevented from penetrating within it, and 

would necessarily accumulate outside the jetties, and from 
the present unchanging character of the beach it may be 
hoped that this accumulation will only be slight. Should 
it, however, become inconvenient, the growth of the beach might 
be allowed to continue, while the ends of the jetties might be pro- 
portionately advanced towards the open sea, which would entail an 
annual expense ofno very heavyamouvt. The materials required for 
constructing the harbour would be brought from the querries along 
the Syrian shore, whether from the island of Cyprus, Rho les, 
or Scarpanto. It would be necessary to establish the entrance of 
the harbour a little more to the west than as laid down in the pro- 
| cursory scheme ; about on a line with theancient Tannis, where 
| the projection formed by the ancient Saitian mouth is gradually 

disappearing since the obliteration of that branch of the Nile. 
On the morning of the 31st of December we went on board the 
Egyptian frigate, The Nile, which for the last month and more 
had been cruising in the gulf taking soundings for us, and she 
brought us in twenty hours to Alexandria, where we arrived on 
the 1st of January, bringing with us the news of our success.” 

On the 3rd of January the commission was enabled to 
forward to the Viceroy a summary report, eee the 
results which had attended its explorations. In this docu- 
ment it was declared : “that the direct canal from Pelusium 
to Suez was the only solution of the problem, and that 
there existed no other practical method of joming the Red 
Sea with the Mediterranean ; that the execution of this mari- 
time canal was easy, and its success certain ; that the two 
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harbours required to be constructed at Suez and Pelusium 
presented no difficulties but such as were of ordinary 
character. The harbour at Suez would open on a spacious 
and safe roadstead accessible in all weathers, and in which 
a depth of 8 metres is found at 1600 metres from shore ; 
that at Pelusium being situated between the mouths of 
Oum Fareg and Oum Ghemilé, in a region where a depth 
of 8 metres is found, at 2300 metres from shore, the bottom 
presenting a good hold, Finally, the commission declared, 
that the total expense of the canal would not exceed the 
200,000,000 of franes as stated in the precursory scheme.” 

We reproduce an engraving from THe Eneirer for 
Feb. 15th, 1856, which shows at a bird’s-eye view what was 
the nature of the scheine as it then stood. 
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All this while the English Government, urged thereto by 
Lord Palmerston, maintained a hostile attitude, for poli- 
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tical reasons, and M. de Lesseps had many difficulties to 
deal with in respect to English opinion. A full explanation of 
Robert Stephenson’s views on the subject will be found 


ENGINEER for February 15th, 1856. Nor did the 
 coudescend at once to gratify M. de Lesseps’ wishes. 
inl agreements were entered into, however, and con- 
cessious made by the Egyptian Government, pending 
the decision of the Porte. The principal heads of the 
agreement between M de Lesseps and the Government of 
keypt may be thus briefly stated :— 






Lutual 











“Clause I. M. F. de Lesseps to forma company called ‘La | 


Compagnie Univer-elle du Canal de Suez,’ and of which he is to 


be appointed the director, for the purpose of making a canal across 


the Isthmus of Suez, and a formation of a port at each end of 
the said canal. 

“II. The managing director always to be appointed by the 
Egyptian Government, and chosen, if possible, from amongst the 
largest shareholders. 

“IIT. The concession to last ninety-nine years from the opening 
nal to navigation, 

The works to be all at the company’s expense, and to 
whom all requisite lands for construction and maintenance, not 
belonging to private individuals, shall be conceded. If the Egyp- 
tian Government deem it advisable to erect fortifications, the 
shall not be liable for the expense of construction, 

; » Government shall receive 15 per cent. annually of the 
carnings of the company, and this without reference to Interest 
or dividend derived from any shares they may hold, or hereafter 


of the ca 





Con pany 





take, in the company. The remainder of the net profits to be | 


thus divided—75 per cent. for the general shareholders, and 10 
per cent. for the original founders of the company. 


“VI. lhe tariff for ships passing through the canal (and agreed | 


on mutually by the Egyptian Government an any | 4 : . 
Mes Bag alle, 3 Shs : and the company) to be | idea of connecting the railway systems of france and England by 


always the same for ships of all nations. 

“VII. Should the company deem it advisable to join the Nile 
and the maritime canal by a navigable channel, the land now un- 
cultivated may be irrigated and cultivated at their expense and 


charge. The company to have these lands free of any charge for 
ten years, dating from the opening of the maritime canal. During 
the remaining eighty-nine years they will pay one-tenth of the 


ial land tax; after which the whole of the usual tax on 








irr vd lands in Egypt. 
* VILL. .\ plan to be made of all lands ceded to the company. 
“IX. The company to be allowed to quarry stone on Govern- 
ment land free of charge. Also to be permitted to import any 


- terial, machinery, and supplies for the workmen free of custom- 
auty. 

**X. At the expiry of the concession the Egyptian Government 
will be substituted in lieu of the company, and will enter into 
full possession of all the property and rights appertaining 1o the 
canal between the two seas, A due valuation to be made for 
materiel, &e &c.” 

We have now brought down the history of the canal to 
a comparatively recent period, After the granting of the 
foregoing concession, M. de Lesseps spent some time in 
making arrangements for commencing his labours in 
earnest, but really little or nothing was done until MM. 
Borel and Lavalley undertook the canal works. Many 
disputes occurred between the company and the Porte, 
one result of which was the withdrawal altogether of 
Fellah labour, under circumstances already well known, 
to which we referred in our impression for November 18th, 
1867. 





ENGLISH AND CONTINENTAL 
MUNICATION. 
3y Mr. Perry F. Nursery. 
(Continued from page 288), 
THROUGH this tube the railway was to be carried. His pro- 
ject provided for an unbroken double line, connecting the railways 
of England and France by easy gradients, capable of carrying all 
ordinary trains at the usual speeds on the best roads, and of 
insuring perfect safety and comfort. It was to offer no obstruction 
to the navigation of the Channel, and Mr. Chalmers estimated 
that the work could be completed in three years for £12,000,000. 
The principal features of the work, as proposed in 1866, were two 
strong iron tubes, cased with timber and lined with brick, each 
containing a single line of railway, and reaching from shore to 
shore on the bottom of the Channel, The displacement and weight 
of these tubes was designed to be so nearly balanced that both in 
submerging and when in position they w uld not be subjected to 
any appreciable lateral strain. There wou d be a slight excess of 
displacement, which would be effectually overcome by the ma- 
terials with which the tubes were to be cov red. Mr. Chalmers 
held that as the current alternated up and down Channel with the 
rise and fall of the tide the embankment woul, silt up eventually, 
and become a solid, impermeable mass, having t e appearance of a 
ridge reaching from shore to shore, about 150ft. wide at the base, 
40ft. high, and from 40ft. to 120ft. below the level of low water. 
Mr. Chaliners proposed to have three ventilators, one in mid- 
channel, and one about a mile from either shore. Thus the 
main portion of the work would be eighteen miles in length ; and 
this, divided by the deep-sea ventilator, would give two sections of 
nine miles each, Consequently, a train could never be more than 
four and a-half miles from an opening. From those and other 
points the air was to be withdrawn through pipes by machinery 
situated in the central ventilator or on the shore embankments, 
which would cause currents of fresh air to rush to those parts most 
distant from the ventilators 
The tubes were to be circular in form, and made of boiler plate, 
double riveted andeaulked. The cireular form was to be preserved, 
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and the tubes were to be strengthened by iron girder frames sur- 
rounding them. To the outer flanges,of these frames the timber 
casing would be attached by bolts, and the spaces between the 
timber casing and the tube proper filled with concrete. Finally, 
the interior would be lined with the most durable description of 
brickwork. 

The timber casing properly caulked, says Mr. Chalmers, would 
be equal in strength and water-tightness to the planking of a 
frigate ; the tube itself would be as tightand stronger than a steam 
boi'er or iron ship, and the concrete packing between the plating 
and the tube would also be impermeable to water. Thus not 
only is a double or treble precaution taken against leakage, but the 
iron would be protected both without and within from any inju- 
rious effects that might result from contact with sea water ; though, 
at the depth at which these tubes would be placed, such contact, 
even if possible, under the cireumstances, would not be so injurious 
as if they were nearer the surface. Maury, in his ‘‘ Physical Geo- 
graphy of the Ocean,” states as follows :—‘‘ Count Marsiglidivides 
sea water into surface and deep sea water; because when he 
makes salt from surface water (hot more than Gin. below the 
upper strata) this salt will give a red colour to blue paper; 
whereas the salt from deep sea water will not alter the colours at 
all. The blue paper can only change its colour by the action of an 
acid. The reason why this acid (iodine ?) is found in surface and 
not in deep sea water is that it is derived from the air.” Hence, 
argues Mr. Chalmers, the bottoms of iron ships—when the intevior 
skin of the iron is kept clean and well painted—appear to suffer 
little or nothing from the action of the water on the exterior. 

3ut, even if the iron of the tube were to sufier by 





oxidation in forty or fifty years (a circumstance which, from | 


its position, Mr. Chalmers considers is far from probable), the 
embankment by this time silted up into a solid mass, the timber 
casing, the concrete, and interior lining would of themselves 
insure the permanency of the Channel railway. 

The ventilator in mid-channel was to be a circular mass of iron 
and stone, 100ft in diameter, and 210ft. in height, 168ft. of which 
would be below the water-line. When finished it was to weigh 
about 100,000 tons, and displace 50,000 tons of water. It was to 
be surrounded by, and imbedded in, the embankment that covered 
the tubes, which at that point was to be raised to a height of 
about 80ft. The other ventilators were to be ordinary air-shafts 
near the end of the shore embankments, which would be run out, 
breakwater fashion, about a mile from either shore to a depth 
sufficient for navigation over the tubes. The tubes were to be 
made in lengths of 300ft. or 400ft., were to be fitted with temporary 
bulkheads, lowered into position, and united by a somewhat 
delicate submarine operation. 


HAWKSHAW. 


Mr. HAWKSHAW’S attention has been directed to the subject 
of a tunnel for connecting the railway systems of England 
and France, and he has made a practical geological exami- 
nation of the Channel and the two coasts, the results of 
which are of great value in connection with the question. 


M. de Gamond and Mr. Low, an English mining engineer, it will 
be as well to trace the history of the combination concurrently 
with the development of the scheme. The project has been 
worked out under the auspices of a committee by Messrs, 





John Hawkshaw, James Brunlees, and William Low, English 
engineers, in conjunction with MM. Paulin Talabot, Michael 
Chevalier, and Tnomé de Gamond. These gentlemen have 


reported to the committee of promoters of the undertaking, and 
that documents supplies the following facts and valuable 
information, from which we gather the history of the scheme. 
Following the order of the report, we will first take Mr. Low’s 
proposition That gentleman has for several years past conceived the 


tunnelling, and as a practical mining engineer he has devoted his 
attention in the first place to securing the efficient ventilation of 
the work both during construction and after completion. 
In most of the tunnel schemes it is proposed to effect ventilation 
by means of towers in the sea, more or less numerous, and 
differing in magnitude and cost. Mr. Low proposes to dispense 
entirely with shafts in the sea, and to commence the wurk by 
sinking pits on each shore, driving thence, in the first place, two 
yarallel driftways or galleries from each country, connected at 
intervals by transverse driftways. By this means the air could be 
made to circulate asin ordinary coal mines, and the ventilation 
be kept perfect at the face of the workings. Another advantage 
attending this mode of proceeding is that these headings could 
be driven from shore to shore at the minimum of cost, and the 
practicability of executing the proposed tunnels demonstrated 
without extravagant outlay. The driftways were to be turned 
into two tunnels suitable for the ordinary locomotive traffic of the 
railways to be connected by this work. Having settled the 
principle of the construction of his tunnels, Mr. Low investigated 
the geological nature of the shores of the Straits. From 
personal examination of the most careful character, he verified 
the data of Mr. Phillips and of other eminent geologists who 
have made the geology of the shores of the Straits, and the 
subject of the continuity of the strata under the sea, their special 
study. He also examined the borings for the artesian well 
at Calais, the artesian well at Harwich, and several other 
wells of less magnitude, by all which the regularity of the 
strata was proved. He found everywhere that the deduc- 
tions of the geologists were sound; and at the line which 
he ultimately fixed on for his proposed tunnels, viz., about 
half a mile west of the high light of the South Foreland, and at 
four miles west of Calais, the tunnels could be made almost entirely 
through the lower or grey chalk, which, owing to its compara- 
tive freedom from water, and the general absence of cracks and 
fissures in it, offered the most desirable stratum for working in. 
Mr. Low laid his plans before the Emperor of the French in 
April, 1867, and his Majesty desired Mr. Low to proceed to 
organise the means of carrying out his project, and to come to 
his Majesty again when he was prepared to lay definite proposals 
before him. 

In an international work of this nature it was desirable to 
obtain the co-operation of a French engineer, and Mr. Low there- 
fore put himself in communication with M. de Gamond, who 
placed his geological studies and sections at Mr. Low’s disposal. 
Mr. Low then laid the results of his and M. de Gamond’s Sous 
before Mr. Brunlees, who, after a careful examination of the 
project, consented to co-operate with Mr. Low and M. Thomé 
de Gamond for the — of the proposed work. In ac- 
cordance with the desire of his Majesty a committee of 
French and English gentlemen was formed in furtherance 
of the project. 

For some years past Mr. Hawkshaw’s attention had been 
directed to this subject, and ultimately he was led to test the 
question, and to ascertain by elaborate investigations whether a 
submarine tunnel to unite the railways of Great Britain to those 
of France and the continent of Europe was practicable. With 
this object he caused to be made a careful examination of the 
geology of the Channel and of the French and English coasts, 
aud had a chart prepared, based on that examination, and on 
such further information as he could procure. From a careful 
consideration of these geological investigations, Mr. Hawkshaw 
arrived at the conclusion that it was desirable that the tunnel 
should pass as far as possible through the lower chalk, for it 
a) cms | to him that if an attempt were made to carry it through 
the strata lying under the chalk it would have to penetrate ma- 
terial of variable nature, some of which would be soft, and through 
which it would be undesirable to construct a submarine tunnel. 
It also seemed to him desirable to depress the tunnel as much as 
possible below the upper or white chalk, and to carry it as far as 
practicable through the lower or grey chalk, Bova 4 is less per- 
meable to water than the upper or white chalk. But when he 
had proceeded thus far Mr. Hawkshaw felt that more accurate 


information than could be arrived at by geological inquiries only, 
however carefully conducted, was necessary. He’ had ascertained 
that at Calais an artesian well had been sunk to a depth of about 
1000ft., and from the records of this work he obtained the parti- 


culars of the strata at that point. This well which failed to pro- 
cure water was some distance from the spot on the French coast, 
where, from the geological inquiries, it seemed desirable that the 
submarine tunnel should be placed. He therefore decided to 
make borings on each coast at the ends of the line which approxi- 
mately seemed the best position for the tunnel, and also to 
examine the bottom of the Channel for some distance on each side 
of that line. Accordingly, at the beginning of the year 1866 a 
boring was commenced at St. Margaret’s Bay, near the South 
Foreland ; and in March, 1866, another boring was commenced on 
the French coast, at a point about three miles westward of Calais ; 
and simultaneousiy with these borings an examination was carried 
on of that portion of the bottom of the Channel lying between the 
chalk cliffs on each shore, 

The boring on the English coast was satisfactorily completed in 
1867. It was carried through the chalk and into the green sand, 
which was reached at a depth of_540ft. below high water. The 
boring on the French coast was continued from the surface to a 
point about 520ft. below high water. It passed through the 
upper chalk into the lower or grey chalk. This was completed at 
the end of 1867. It was Mr. Hawkshaw’s intention to have carried 
this boringalso entirely through the chalk, butin attempting tosub- 
stitute larger boring tubes the hole was accidentally hiled up with 
sand and shingle from the top. The results, however, arrived at from 
this boring seem sufficient, and accorded very nearly with the 
records of the Calais well, and with the geological survey pre- 
viously made; so as not only to confirm their accuracy, but to 
lead to the deduction that at the site of this boring the chalk would 
extend to, and the green sand be reached at a depth of about 
750ft. below high water. 

For the examination of the bottom of the Chantel a steamer 
was engaged and suitable apparatus provided by means of which 
the bottom could be pierced fora short distance and specimens 





As} 
Mr. Hawkshaw’s scheme appears to have absorbed those of | 


could be raised from the bed of the Channel. On shore suitable 
| points can be selected for examining the strata; whilst at sea 
| many of the examinations made from soundings fall on superticial 

deposit. A survey of the Channel thefefore cannot be 80 complete 
| as a survey of the coasts. Nevertheless, the result of the exami- 
| nation seems to indicate that across the Channel the position of 
| the chalk is nearly identical with that deduced from the previous 
| geological inquiries, 
(To be continued). 





IMPROVEMENTS IN EMERY CLoTH.—We have received and tested 
some samples of emery ‘‘fibre cloth” from Messrs. Edwards and 
Co., Sedgwick Emery Works, High-street, Homerton. We find 
them excellent. The medium and fine was especially good, the 
| cloth holds the emery well, and does not fake. 

South Kensincton Museum.—Visitors during the week ending 
6th November, 1869,—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.—Museum, 12,214; Meyrick and other 
Galleries, 1420. On Wednesday, Thursday, and Friday (admis- 
sion 6d ), from 10 a.m. till 4 p.m.- Museum, 1590; Meyrick and 
other Galleries, 90; total, 15,314. Average of corresponding week 
in former years, 9375. Total from the opening of the Museum, 
8,931,296. 

THe MANCHESTER STEAM USERS’ AssociaTion.—At the last 
meeting of this association the chief engineer’s report for October 
was read, and the following resolution was passed:— ‘‘ Resolved— 
That a special edition of the chief engineer’s report for the present 
month be sent to every coroner in the United Kingdom, with a 
circular letter, signed by the president, calling attention to the 
verdicts given at the inquests therein referred to; and also that 
the same be accompanied by a copy of the report presented at the 
recent meeting of the British Association in Exeter, by the com- 
mittee appointed to consider * how far coroners’ inquisitions are 
satisfactory tribunals for the investigation of boiler explosions, 
and how these tribunals may be improved.’” 

LONDON ASSOCIATION OF FoREMEN ENGINEERS.--The ordinary 
monthly meeting of members was held at the City Terminus Hotel, 
on Saturday, the 6th inst. It was very well attended, and the 
chair as usual was filled by the president of the institution, Mr. 
Newton, of the Mint. After the transaction of the routine busi- 
ness of the evening, Mr. John Humes (of Messrs. Easton and Amos’) 
proceeded to read a paper on the *‘ Warsop Aero Steam Engine.” 
This contrivance has been before referred to in our pages _ 
ENGINEER, September 10th, 1869), but on the improved W¥sop 
srinciple. A discussion of a searching and practical nature fol- 
Coed the paper, and in this Messrs, Ives, Edmonds, Sisson, Eaton, 
Mr. Humes replied in 


Irvine, the chairman, and others joined. 

such a way as to dispel objections. 
| Transit or CartiE —Mr. Swan, of Edinburgh, who is largely 
' engaged in the cattle traffic, makes the following suggestions :— 
| **], Railway companies to be bound to carry live stock at the rate 
| of eighteen or twenty miles per hour, all wagons to be covered 
| and battened on the floor, to have spring bufiers, and a belt of 
| padding from 4ft. to 44ft. from the floor round the inside. 
| 2. Water to be plentifully provided at every place where cattle are 
| loaded and unloaded, and proper pens constructed on each loading 
| bank to load stock from. 3. All trucks to be properly cleansed 
| and sawdusted after use. So far as accommodation is concerned, 
| Ido not think the present truck can be improved upon, as it is 
available for all classes of live stock, which, if divided, would not 
be so. Regarding steamboat traffic, I would recommend every 
steamer to be licensed to carry live stock, and loaded, especially 
with those from Ireland to this country, under the superintendence 
of a Government officer, and to be properly provided with wind 
sails and fully ventilated. All fat cattle to be tied up, and all 
store cattle to be divided into lots of eight or ten and penned, the 
floors being battened; and, where the passage exceeds fifteen 
hours, water to be provided on the passage, as well as at the ports 
of loading and discharge. The foreign vessels to the port of Leith 
are well fitted for the traffic, and much care is bestowed by the 
captains and crews, to whom we allow a gratuity of 1s. 4d. per 
head on cattle, and 1d. on each sheep.” By these suggestions being 
adopted, we feel a practical solution of the difficulty will be arrived 
at, and all the evils now complained of, if not removed, at least 
greatly mitigated. 

ADOPTION OF THE E1cut Hours’ System AT THE WEsT RIDING 
Co.irertes.— During the past week a strong effort has been made 
to resucitate the West Yorkshire Miners’ Union, and to establish 
the eight hours’ system of working the collieries, as is the case in 
South Yorkshire. On Monday last one of the largest meetings of 
miners which has been held in the West Riding district for several 
years, took place at Castleford, near to Pontefract, for the objects 
above named. It was considered that about 1500 miners were 
present. Mr. Ackroyd, of Bradford, was called to the chair, and 
dwelt upon the advantage which the men would derive from being 
united. Mr. Dixon, the miners’ agent for the district, urged the 
men to adopt the eight hours’ system of working. He stated that 
during the past five weeks the men at the Snydale colliery had 
succeeded in getting a check weighman appointed. They had also 
induced their employers to allow them to get 20 cwt. to the ton 
instead of 21 cwt. to the ton. Mr. Cassey, the secretary of the 
South Yorkshire Miners’ Union, also addressed the meeting, and 
in the course of his remarks he said, that since the disputes in 
South Yorkshire had occurred the union had spent £24,000, and 
had supported 114 widows and 270 children out of their funds. A 
resolution was passed to the effect ‘‘That those present pledged 
th lves to b 8s of the West Yorkshire Miners’ 
Union, and they also agreed to uphold the preamble of working 








eizht hours per day.” The meeting closeu with the usual votes of 
thanks, 
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RAILWAY MATTERS. 
* Durtne the week ending October 17th over 1100 passengers 
arrived in California by the Central Pacific railroad. 
Tue Board of Works decline to allow the Metropolitan District 
Railway to carry an iron pipe under the northern low level 
sewer into the Thames from the Temple station of the railway. 


Ir is said that the railroad connecting the Hudson River Railroad 
at‘Spuyten Duyvil with the Ha:lem Railroad, and the-new Union 
den6t to be built on the Fourth Avenue, will be begun this 
autumn. 

‘tHe car shops of the Lake Shore Railroad were destroyed by 
fire on the .7th of October. Passenger and freight cars, lumber, 
car material, and tools were entirely destroyed. The loss is over 
300,:00 dols.; fully insured. One hundred and fifty workmen 
were thrown out of employment. 

Tue Russian newspapers record the establishment of communi- 
cation between Odessa and St. Petersburg by railway. The 
Emperor, arriving in his northern capital on the 25th ult., made 
the journey in sixty-six hours—from which about eight hours must 
be deducted for necessary stoppages and for the crossing of the 
Dnieper near Kief. 

On Monday evening, at the Brough station of the North-Eastern 
Railway, on the arrival of a train in the station, one of the clerks, 
before the carriages were brought to a stand, jumped upon the 
footboard of one of them, but missing his catch, €ell and was 
killed. The lad, whose name is Down, was about fifteen years 
of age, and a native of South Cave. 

A WRITER in the 7''mzs proposes, as amongst the best means for 
preventing ra.1 vay ace.dents that st:.tion platformsshould be raised 
to t e level of carriage floors and brought within three inches of 
the carriage sides; that a net should be fastened over the spaces 
between carriages, and that engines should be fitted with an appa- 
yatus in front in the shape of the mould-board of a plough, and 
adapted to throw all obstacles out of the way of the train. 

On Wednesday last week the 1.30 p.m. train from St. Michel, 
an hour after commencing the ascent, ran off the line, and the 
engine fell across the rails after dragging the carriages within a 
few inches of the edge of a deep precipice. The passengers 
alighted, piled their luggage under the rocks, and waited till after 
midnight on the mountain before the engine was restored to the 
line and the train ready to make another start. The absence of 
the central rail at the point is the alleged cause of the accident 
and of a night spent on Mont Cenis. 

THE Metropolitan Railway Company on Tuesday morning sum- 
moned Mr. William Thompson, reporter for the London papers 
at the Middlesex sessions, before the magistrate at Marylebone, 
for smoking on their line. Mr. Thompson said he did not smoke, 
and had not done so for fifteen years, and it was at once admitted 
that the complaining passenger and the company’s officers had 
made a mistake and summoned the wrong person. Mr. Thompson 
said he had left an important case at the Middlesex sessions to 
attend here out of deference to the court, and he complained 
strongly of the carelessness which had put him to such serious 
inconvenience. 

A NovEL action was tried at the Liverpool county court yester- 
day. Onthe 11th of September last a Liverpool merchant pur- 
chased of the Laneashire and Yorkshire Railway Company three 
second-class tourist tickets for Perth, one being for himself, and 
the other two for his wife and daughter. The train was seven 
minutes late in starting, and on its arrival at Preston the train for 
Perth had gone. The merchant was informed that there would 
not be another train to Perth until Monday morning, and he 
stayed with his family till that time at an hotel in the town. 
His hotel expenses amounted to £2 16s., and the cost of a telegram 
to Perth, and extra car hire for luggage, swelled the amount to 
£3 1s., for which sum he now sued the company. The question of 
liability was discussed, and his honour reserved his judgment. 

A senrovs collision occurred at the Bolton station of the Lan- 
cashire and Yorkshire Railway on Tuesday afternoon. It seems 
that an empty goods train, numbering about sixty wagons, wiih 
a couple of cattle vans attached, had arrived at the station from 
Blackburn, and was in the act of being shunted at the junction 
for the purpose of proceeding to Wigan. By some misunderstand- 
ing, however, the train, instead of being shunted on to the Wigan 
line, was sent back again on to the Blackburn line, and before 
the mistake could be rectified a heavy mineral train from Clitheroe 
ran into it. One of the cattle vans was turned on its end, and 
several of the beasts were terribly mutilated, while some half 
dozen empty wagons were smashed. Fortunately no personal 
injuries were sustained, The traffic was impeded for several 
hours. 

On Monday afternoon an extraordinary scene occurred on the 
new Midland extension from Cudworth to Barnsley, which has 
been constructed to join the main line. The branch has been 
opened for goods traffic for some weeks, but the inhabitants under- 
stood that the reason why it was not opened for pas-enger traffic 
was owing to a misunderstanding between the Midland and Man- 
chester, Sheffield, and Lincolnshire Railway Company. This was 
said to have been got over, and the line was to be opened for pas- 
senger traffic. A number of men belonging to the Midland Com- 
pany arrived at Barnsley yesterday morning, and proceeded to 
adjust the points between the two lines. One pair of the points 
had been nearly completed when about 150 men belonging to the 
Manchester, Sheffield, and Lincolnshire Company, under the 
charge of Mr. Bradley, the supérintendent of the line, arrived by 
special train from Manchester, and at onee proceeded to discon- 
nect or pull up the connecting points, a goods train having been 
previously placed on the other line in order to prevent the points 
being connected. 

THE goods traffic of the London and North-Western, the Mid- 
land, and the Great Western Railway presents rather striking 
results inthe last six weeks. The London and North-Western 
shows upon the whole some decline in its goods revenue, the six 
weeks ending October 24th comparing as follows with the cor- 
responding weeks of 1868 :— 





Weck ending. 1869. 1868. Decrease. Increase. 
Sept. 19.. £68,943 .. £70,534 .. £1591 .. 
99 Wee ce 61,258 .. 64,381 .. $128 .. - 
Oct. B.e «2 oe 73,988 2. 78,224 .. — eo £709 
o> W.. oe of 75,260 .. 76,201 .. 1031... _ 
o- [Tee ce oe §©=©76,349 oe 75,484 «6 135 os — 
24.0 «2 eo 77,236 .. 75154. — ee 2082 


which is an increasingly formidable competitor with 
the London and North-Western, is largely extending its goods 
receipts, as the following returns show :— 





Weck ending. 1869, Increase. 
Sept. 19.. .. «oc eof ee £45,557 .. oe £5472 

o we cs HM Ow 46,492. oe 6271 
Oct. B.. ce co co 8 48,093 48 o- 5970 

= ee ce ce 45,864 ae ee #072 ~—C«« 

oo [Zee we co co co 42,038 oe . 4859 

99 Dhee co ce oe ce 48,823 .. 44,151 .. 4672 


The Great Western goods returns are profiting from the inereased 
attention given by the company to this branch of its business, 
and also from the facilities afforded by its metropolitan goods 


terminus. Here are the Great Western goods’ figures for the past 
six weeks :— 
Week ending. 1869. 1868. Increase 
~ 19 .. ce oe ce oe 6=£AM708 =f | BO,142 ww «2S 1586 
12 Wee co co co se $5,687) 2. 40,097 oe 3490 
Oct. Bi. ss 20 on co MAD .. 40,737 oe 1922 
so «3D .. 22 «0 om of 43,631 .. A1,331 oe 2300 
oa 44,305 .. 41,449 .. 2856 
+. see be ine. “ee me 44,588 .. 42,6438 «. 1945 


There is a solid progress about this latter company’s returns which 
must be extremely satisfactory to the ordinary shareholders, who 
have long wanted something to cheer them up. 


NOTES AND MEMORANDA. 

In the southern hemisphere the west coasts are colder than the 
east, while in the northern hemisphere the east coasts are coldest. 

Dr. Tscuup! in his “Travels in Peru,” says of Lima, that at an 
average, forty-five shocks of earthquake may be counted on in the 
year. 

Ir admits of demonstration that an acre of 
double the number of people that can be fe 
wheat. 

THE Amazon drains an area of 2,500,000 square miles ; its mouth 
is ninety-six miles wide, and it is navigable 2200 miles from its 
mouth. 

It is said that to keep a person in health his food, even in the 
temperate parts of Europe, should contain a full eighth more car- 
bon in winter than in summer. 

Str JoHN HERSCHEL calculates that the great pyramid weighs 
12,760,000 000 lb. Lyall gives a larger estimate of 6,000,000 tons. 
According to Perring, the present quantity of masonry is 6,316,000 
tons, or 82,110,000 cubic feet. 

Malze grows at the height of 7200ft. above the sea level, but it 
only predominates between 3000ft. and 6000ft. of elevation. This 
refers to the tropical parts of South America ; but the Zea Mais is 
said to have been raised on the slopes of the Pyrenees at an 
elevation of 3000ft. to 4000ft. 

Dr. MATTHIESSEN, of St. Bartholomew’s Hospital, has, in the 
course of his researches, just discovered a most remarkable alkaloid. 
It is obtained from papaverine, a substance hitherto useless, or 
nearly so, from its inactivity. It is thought that the new sub- 
stance will prove more powerful even than morphia. 

A VEIN of excellent coal has been discovered, extending along 
the line of the Kansas Pacific Railroad, east of Denver. This dis- 
covery shows that the workable coal beds of the Rocky Mountains 
extend miles eastward into the great plains, and is of the greatest 
importance both to settlers and to the railway company. 

THE state of Georgia is reported to abound in iron ores in the 
north-eastern counties, and the regions situated near the great 
belt of primitive limestone which traverses South Carolina and 
Georgia, north of the deposits of flexible sandstone, is unusually 
rich. The hematite ore is said to yield 75 to 80 per cent. 

In Egypt, according to Savary, rice produces eighty bushels for 
one. In Teunasserim the yield is from eighty to 100. In South 
America it is 250 fold, according to Spix and Martius, or from 200 
to 3 0 according to Southey. The lowest estimate given by M. 
Meyen is forty fold, the highest, which is marsh rice in the 
Philippine Islands, 400 fold. 

A curtous work is going on near Ceylon, in thé deepening of the 
the sea channels between that island and India, by cutting away 
the connecting reef, so as to allow shipping of larger tonnage to 
This has been in progress for ten years, with a considerable 
The work is 


yr ney will feed 
from an acre of 


a8s, 
acme of depth and of the number of ships. 
executed by convict labour. 

AN improvement in the manufacture of horse collars has just 
been devised by a Philadelphia mechanic. The collar, being 
stuffed with elastic cork, is light in weight, and adapts itself to 
the shape of the animal as readily as if it was moulded. It is 
highly elastic, does not chafe or gall the neck, and, the cork being 
a non-conductor, injury from heat is prevented. 


STEEL pens may be made to receive a metallic coating resembling 
gold by first depositing upon them galvanically a coating of copper 
(by means of a cyanide of, potassium solution of copper), and 
then upon this, likewise galvanically, a thin layer of zinc. The 
pens are then to be dried very carefully and cleaned off sufficiently 
with tripoli, and fina!ly immersed in boiling linseed or olive 
oil. Ina few seconds the surface will assume a beautiful golden 
colour. 

Mr. JOHN HERMANN RUDOLPH REFFET, an American, has 
invented an apparatus, by means of which either one of the four 
rules of arithmetic, namely, addition, subtraction, multiplication, 
and division, cn be successfully exercised for practical and educa- 
tional purposes. The invention consists chiefly in the arrange- 
ment of a dise or turntable working between two slotted discs or 
plates, and carrying a system of figures and dots, or apertures, by 
which the reguired calculating systems are most effectually 
produced. 

THE artillery experiments at Finspong, in Sweden, have now 
been completed, and the Danish Minister of War, M. Raasloff, has 
returned to Copenhagen. The new Iljin. gun, which is-made 
entirely of ®wedish iron, has met with general approval both 
amoung Swedish and Danish artillerists. It was fired from a dis- 
tance of 580ft. at a target made of six plates of iron, each 2in. 
thick, and hacked with strong wooden beams. About twenty 
yards behind it was a wooden target 2ft. thick leaning against an 
embankment of grayel. The conical projectile of the gun, weigh- 
ing 150 Ib., pierced both targets and buried itself toa depth of 8ft. 
in the embankment. 

M. PEeLicoT has communicated to the ‘‘ Annales de Chimie et de 
Physique” (xvii. 368) a short note om the preparation of uranium. 
A mixture of 75 grammes of uranous ehloride, 150 grammes of dry 
potassi¢ chloride, and 50 grammes of sodium in fragments, is 
introdueed into a porcelain crucible, itself surrounded by a 
plumbago crucible. The reaction is effected ina wind fur- 
nace, at the temperature of redness; but the heat must 
be increased for a short time at the elose of the operation. Inthe 
black slag may be found, after cooling, globules of fused uranium. 
Throughout the operation it is necessary to avoid the presence 
both of moisture and atmospheric air. A specimen of the metal 
prepared in this way by M. Valenciennes iol the specific gravity 
18% Uranium is, therefore, one of the densest of metals. 

A NEW method of carrying out M. Ericsson's idea of utilising 
the sun’s heat has been described by M. Delaurier in Les Mondes 
(Oct. 2ist), in a paper which is thus abstracted by the Chemical 
News:—The author proposes, for this purpose, a truncated cone 
open at both ends, and lined inside with polished silver, the sun’s 
rays being admitted by the larger opening. Since the angle of 
reflection is equal to the angle of ineidence, all direct or reflected 
rays will be united at the narrower end of the cone. It is clear 
that, the greater the length of the cone, the less the opening of its 
top need be, and the greater will be the concentration of heat. The 
author’s paper, to which a woodcut is added, enters into a diseus- 
sien on ;the advantage of this eontrivance above the use of 
lenses and mirrors ; and the author very enthusiastically surmises 
that the heat of the sun’s rays may be so concentrated as to serve 
instead of the combustion of fuel for various purposes, especially 
in countries where, as in Algeria, the heat and splendour of the 
sun is more permanently fet. 

THE following method, given by M. Weiszkopf, of producing 
upon iron @ @urable black shining varnish appeared in the 
Scientific American. ‘‘Take oil of turpentine, add to it, drop by 
drop, and while stirring, strong sulphuric acid, until a syrupy pre- 
cipitate is quite formed, and no more of it is produced on further 
addition of a drop of acid. The liquid is now repeatedly washed 
with water, every time refreshed after a good stirring, until the 
water does not exhibit any more acid reaction on being tested with 
blue litmus paper. The precipitate is next brought upon a cloth 

Her, R the water has run off, the syrupy matter is fit 
for use. This thickish magma is painted over the iron with a 
brush; if it happens to be too stiff, it is previously diluted with 
some oil of turpentine. Immediately after the iron has been so 
painted the paint is burnt in by a gentle heat, and, after cooling, 
the black surface is rubbed over with a piece of woollen s'uff 
di»ped in and moistened with linseed oil. According to the author, 
is varnish is not a simple covering of the surface, but it is 
chemically combined with the met 1, and does not, therefore, wear 
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MISCELLANEA. 

THE Belgian ironworks have still plenty of orders on hand, and 
prices are still firmly sustained in consequence. 

THE City gas seems to owe its greater illuminating power rath 
to better burners than better manufacture. 

THE Metropolitan Board of Works decline to keep the space by 
the Mansion-house open, as they have been asked by memorial to 
do. 

THE Russian workmen claim to have 120 working days o! 
as holidays, or about one-third of the year? No wondei 
in a state of semi-starvation. 

A DIAMOND bed is said to have been discovered on the bank 
the Orange River, and near to Aliwal North. Numbers of t 
gems are now being constantly advertised for public s 

THE working founders of printing types at M 
struck for an increase of wages. As their terms have n 
accepted, they have named a committee to treat with the masters. 

THE citizens of Louisville, Kentucky, have voted on a proposi- 
tion to subscribe 500,000 dols. in aid of the projected Lo : 
New Albany, and St. Louis Airline Railroad. The motion was 
carried by a majority of about 500. 

Some cattle were on Saturday brought from Edinburg! 
London market in one of Mr. Reid's improved catt 
reaching the lington market on Monday in such fine condition 
as to cause a sharp competition for their possession. 

THE San Francisco papers say that the first a 
manufacture from tin mined in the United States has j 
completed in that city. It is a case to contain the Pioneers 
ficate of honorary membership presented to the Hon. Wm. H. 
Seward. 

THE castor bean, from which the oi] is made, is be ! 
impo tant industry in Perry county, California. One pro: t 
dealer received at his warehouse 1000 bushels in one day, paying 
3 dollars 18 cents. per bushel. It yields more bushels in the a 
than wheat. 

Mr. Duncan, a large sugar-factor of Mincing-lane, has built a 
beetroot sugar-factory at Lavenham at a cost of some 4 
The farmers around are growing beetroot largely and 
indeed, the new industry is exerting a remarkable iniluence on 
the distriet round. 

Ir is stated that the telegraph office in the Lombard I uM 
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and news-room will be connected with the central Gove: it 
office by a pneumatic tube, and that it is the intention of 
Post-master General to use this station for postal as well as 1 


graphic business. 

Messrs. GRAEB and Leibermann of Prussia have 1 
tained a patent in this country for the preparation 
They state that their process consists in first 
manthrakinon, or bichloranthrakinon, am 
substances into alizarine. 

THE Commons select committee on the subject of th ! 
embankment viaduct, call attention to the want of + \ n 
over public works in London, and propose to invest M 
Commisioners of public works with power to super 
erections, and save the metropolis from further 
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ilshgul Hneht 
THE Russian newspapers announce that experiments will shortly 
be made on the Neva with a new invention for 
without using either paddles or screws. The a 
tion is M. Liwezak, an Austrian by birth, who some ti go 


thurs 


invented a flying machine propelled by stem, and s iy 
became the editor of a Panslavist paper published at \ 

A STEAM steering apparatus has recently been it n th 
United States, whieh, while simple in its arrangemen i 
asserted completely and instantaneous'y controls tie 1 of 


the vessel. Instead of a cumbrous wheel, a lever | 
of a locomotive is placed in the pilot house 

great ease. The motion is communicate 
ropes. 

Now that the Suez Canal and the Pacilic 
the great fixed facts of the age, an Amer 
broached the idea, and is advocating it with a 
canal across the American continent, 
parallel, Norfolk and San Francisco are to b 
cities, and the harbour of the former city is declar 
most spacious and convenient in the world. The name of this 1 
candidate for immortality is James Worrall. 
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On Tuesday morning at six o'clock the new bri 
was thrown open to the public for foot pas 
traffic. It was at once made use of by the w 
that hour may be always seen making their way irom t urrey 
to the Middlesex side, bound for their early work As t morn- 
ing advanced, however, the crowds upon the new bridge examin 
it in every part became so dense that the temporary struct I 
to be partially used to relieve the traflic. Kvery person appears 


or Kilt 





| 
| 
| 


to admire the new bridge. 

Tue destitution prevalent among the factory operati: 
Blackburn, Darwen, Clayton-le-moors, and the surroundi 
tricts is, if anything, daily intensifying. In Blackburn, in « 


quence of the vast amount of pauperism, the officials of the b 

of guardians have had to obtain extra help. There is, however, a 
belief entertained in Blackburn by many that the climax has been 
reached, in consequence ¢ f a better demand made for cloth. One 
very cheering sign is that more mills are to be seen liguted up at 


night than was the case a short time ago. 

ATTENTION is being drawn in different parts of the country to 
the alterations which the climate of Australia is under , in 
consequence of the systematic denudation of tree cover 





the surface of the country is being subjected to. The Government 
of Victoria have appointed an inspector of state forests, V e 
duty it will be to prevent the waste of timber and the reckiess 


destruction of live wood, and at the same time to establish 


of forest trees in various parts of the colony. The appoint it 
has been conferred upon Mr. Ferguson, late gardener to Air, Hugh 

Glass. 
THE West Flanders Company’s lines are now finished t i- 
ywi mn 


out, Owing to excessive claims on the part of the land : 
the French portion of the Poperinghe and Hazebrouek ¢ unetion, 
the construction of that line has been delayed, aud it Las been 
necessary to apply to the French Government for the postpone- 
ment of the final date at which the works should have been com- 
pleted (December 19th, 1868). Accordingly,adelay of fifteen montis 
was granted by imperial decree on the 22nd of September last 
The line from Courtrai to Renaix was opened for trac 
of June. ‘the Dixmude and Nieuport line has been carried on to 
the sea beach nearly two miles, making the West Flanders group 
152 miles, upon which forty engines are now at work. 
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Ir is stated that a definite concession has been grante 
Roumelian railways, to connect the Bosphorus with the Sla 
European lines, and open direct communication between Thra 
and Macedonia and the ports of Salonica, Enos, and Constantinople. 
The length of the line will be 2000 kilometres. Baron Kirsch and 
the concessionaries are to form a company with a capital of 
50,000,000f. which will undertake to finish the whole net- 
work of railway in seven years. The actual working of the line 
will devolve upon another and distinct company, with a capital of 
150,000,000f., a guarantee being given that the minimum 
receipts shall be 2%,000f. per kilometre. Throughout the 
whole ninety-nine years’ concession, half of the receipts are to go 
to the working expenses, and the remainder to be paid as 1 to 
the concessionary company. For the first ten years th Porte 
guarantees 22,00". per kilometre, for vhe second ten years 
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ff or peel off, as other paints and varnishes do, from iron, 


17,000f., and for the remaining, seveit)-sine years 14,0001 
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SAFETY SWITCH, SOUTH-EASTERN RAILWAY. 
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THE evidence of Colonel Rich, R.E., given on Monday last, at ) especially in the apparently intricate and rapid movements of the 


the inquest held at Hatfield, before Mr. Sworder, coroner of 
Herts, to inquire into the circumstances touching the deaths of 
three persons killed at the recent accident on the Great Northern 
line at Welwyn Junction, is worth notice. Colonel Rich said, 
‘*T firmly believe that there was nothing to cause the accident 
except the clean shifting of the points while the train was 
passing.” The question was put, ‘‘Supposing the signalman had 
altered the signals, might he not have accidentally altered the 
points so as to effect the passing of the train? Undoubtedly he 
could, and although I don’t say the signalman did so, somebody 
must have done so. I don’t give it as a theory of my own, 
because a similar thing has been, and is, frequently done.” We 
wish now to call attention to a switch invented by Mr. F. Brady, 
C.E., of the South-eastern Railway, which is to be seen in 
operation at Cannon-street station, and upon the Charing Cross 
section of the South-eastern Railway. The new apparatus has 
been in operation for several months past, and has been found of 


| trains on Cannon-street Bridge. 
| The great distinctive result attained by the new guard rail, 
leaving out of consideration for the present the effective system 
| of interlocking for points and signals in use upon the South- 
| eastern line, is this—that the leading wheels of the engine having 
| reached the points, whether open or closed, it is impossible 
' to move the switches until the last carriage in the train has 
| passed. This important advantage is fully appreciated and felt 
| at Cannon-street, where the traffic can be worked with a rapidity 
and with a degree of confidence not before experienced. The 
time is now gained for signalling purposes, with perfect safety, 
, between the passage of the engine and the passage of the last 
| carriage of the train, and even that much is of great moment in 
| the conduct of such a traffic. 
The object, fully attained, of the apparatus is to prevent any 
movement of the switch lever while a train is passing over the 
switch, and also to enable a train as it approaches the points to 


great value in facilitating and ensuring safety in the conduct of | move them fully over if they have been left foul, so that the 
the enormous traffic conducted upon the Charing Cross section, | flange of the leading wheel of the train may not catch upon the 












































| point of the switch rail. The apparatus consists of a curved 
| movable bar of about 17ft. long and 2in. broad, placed just in 
| front of the points of the switches. This bar works upon the side 
| of the stock rail, and in its normal state has its upper edge flush 
| with the rail, and is clear for the flange of the wheels of a passing 

train. The bar is secured to brackets at intervals of about four 
feet, these brackets being keyed on and turned with a shaft 

placed on standards, or bearings, parallel to the rail along which 
the bar lies. The shaft is pon all by the action of the switches, 
| so that when the switches are either fully a or partly closed 

the bar is out of the way of the flanges. The bar is long enough, 
| it will be seen, to have always one wheel of a ras train over, 
| or at the side of it; this renders alteration of the switches im- 
| possible until the last pair of wheels has passed. 

The mechanical arrangements of the apparatus are capable of 
various modifications ; the annexed sketch gives a plan view of 
one of them. 

When the switches are closed, the guard bar lies housed under 
| the stock-rail as at a; when they are open the bar is turned to 
| the position shown by the dotted lines 6 in the annexed sketch, 
| thus leaving a clear passage for the train. 

The end of the bar furthest from the switch point, and of 
course nearest an approaching train, slopes from near the bottom 
of the bar to the upper edge by a spiral groove. If the points 
have been left foul, the flange of the leading wheel of a train 
catches this groove, gradually depresses the bar, and, in doing so, 
sends the switches home (see Fig. 3). The bar is a tell-tale in 
such cases as to the condition of the points, showing, as it does, 
the point of impact between the flange of the leading wheel and 
the edge of the bar. 

Fig. 4 shows a very pretty knuckle-joint motion for actuating 
the bar. It is a sweet soft motion, and is commonly used. 

We are informed that this apparatus has been examined by 
some of our most efficient railway engineers, and has elicited 
their decided — and commendation. We believe it is being 
adopted upon the Metropolitan and other systems. 
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GILMORE’S SAFETY-LAMP FOR MINES.—“ MINER’S FRIEND,” No. II. 


In the annexed engraving we 
illustrate a safety lamp invented 
by Mr. A. H. Gilmore, and 
manufactured by Messrs. Clark 
and Beaston, Princes-street, 
Edinburgh. In the engraving 
No. 1 shows side and outside 
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— of lamp; No. 2, oil- 
older, which screws into lamp 
(four turns); No. 3, screw; No. 
4, spring (accumulated); No. 5, 
extinguisher-carrier, pivoting 
at No. 10; No. 6, extinguisher; 
No. 7, hold-back, pivoting at 
No. 9; No. 8, let-go, a con- 
tinuation of No. 7, hinged at 
No. 0, but the hinge only allow- 
ing it to swing one way; No. 9, 
hold-back pivot; No. 10, ex- 
tinguisher-carrier pivot; No. 11, 
catch of hold-back; A, strength- 
ening plate on outside of lamp 
to plant the work on at P; G, 
wing or projection on oil-carrier; 
P, ends of pivots secured and 
planted on A; X, rods support- 
ing lamp and forming its frame- 
work, The wick being lighted, 
the oil-holder is screwed into 
the lamp; in screwing-in the 
wing G comes into contact with 
with the let-go, No. 8, but the 
let-go swings at No. 0, and 
allows it to pass, and the lamp 
is screwed up; but on the 
attempt to unscrew, #.¢., open 
the lamp, the wing takes the 
let-go in the reverse, and it will 
not yield, and throws back the 
hold-back, No. 7, and catch, 
No. 11, so releasing the ex- 
tinguisher-carrier, No. 5; the 
spring, No. 4, comes into play, 





















































and presses the extinguisher, 
which is weighted, on to the 
wick, on which it presses whilst 
the lamp is being unscrewed, 
totally extinguishing the lamp. 


{INSTITUTION CIVIL 
ENGINEERS, 

Ar the first ordinary general 
ting of the ions held on 
Tuesday the 9thinst., Mr. Chas. 
Hutton Gregory, the presi- 
dent, made the following obser- 
vations on taking the chair :— 
Although every member of the Institution in this country has 
already received copies of the recent communications addressed 
to the Government of India, it is felt that the Institution ought 
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SIDE ELEVATION 


not to meet for the first time after the vacation without some 
reference to an attack on the honour of the profession, which 


has justly aroused, in India and in England, a feeling of indignation. 


On the 18th of October copies were received here of a 
notification gazetted by the Public Works Department of the 
Government of India, in which it was alleged that the Governor- 
General in Council was given to understand, that in the civil 
engineering profession in England it was a recognised practice 
for civil engineers employed by public companies and otherwise 
to receive, in addition to the salaries paid them by their employers, 
commission on contracts given out, or stores and materials 
ordered or inspected by them, and other like pecuniary considera- 
tions for services done, or intended to be done, which were 
considered legitimate sources of emolument. 

The council immediately met, and unanimously passed a series 
of resolutions, emphatically denying that such practices were 
recognised in the profession, and asserting that any engineer 
detected insuch practices would be held to be guilty of dis- 
graceful conduct, which would disqualify him from being a 
member of this Institution. Regret was expressed that so grave 
a charge should have been received and published by the Govern- 
ment of India without proper inquiry, as such inquiry would 
have shown that the charge was absolutely untrue; and havi 
reference to the grievous wrong which such an imputation, stam 
with such authority, was calculated to do an honourable pro- 
fession, an appeal was made to the Government of India to cause 
the scandalous statement to be withdrawn. 

This protest was transmitted to the Secretary of State for India, 
who only reached London on the 25th of October, but who, on the 
27th, amidst the pressure of other public business, received a 
deputation from this Institution, comprising the president and 
every member of council then in London. The deputation 
pointed out to his not only the injustice which the 
notification had done to the whole profession, but also the 
serious effect which it would produce on the public service in 
India, as such a disgraceful stigma, cast upon civil engineers as a 
body, would bring to a crisis the wide-spread discontent already 
existing among the civil officers of the Public Works Depart- 
ment; and they submitted that unless the notification were 
withdrawn it might be expected that the Government of India 
at the very moment of taking upon itself the construction of all 
the public works of that empire, would lose the services of the 
best of those whose experience would, at such a time, be essential. 

The Duke of Argyll promised to investigate the case, and, with 
the natural instinct of a just and high-minded statesman, has put 
on record that ‘‘he regards with implicit confidence the indignant 
repudiation by the Institution of any recognition of the practice 
referred to in the notification.” 

If in the engineering profession, as in others, there may be in- 
stances of secret dishonesty, such acts are not recognised as legiti- 
mate. The profession has not sought to parade its purity before 
the world, but the members of this Institution know how care- 
fully anyone believed to be unworthy of it has been excluded 
from this the representative body of the profession ; and although 
happily such instances have been very rare, and such practices are 
from their nature most difficult of detection, yet steps have before 
now been taken which have issued in some persons charged with 
misconduct ceasing to belong to the Institution. 

At the approaching annual general meeting the council will ask 
that ratification of their action which they are confident that the 
members will unanimously and cordially give ; and if among the 
public there be some cynical minds which, while very sensitive for 
their own repute, can take pleasure in a libel directed against 
others, the members of this Institution may feel sure that, in 
vindicating the honour of the profession, they will have the sym- 
pathy of all honourable men, 
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TURRET SHIP, SYSTEME GRUSON. 








THE GRUSON SYSTEM OF MUZZLE-PIVOTING, | end on which the gun slide traverses in azimuth, and at its | load. Arrived at the highest point, it rests there until 


AND ITS APPLICATION TO MONITORS. 
A LARGE model—so large in fact as to be a workable 


and effective piece of artillery—the gun being of about | 


12 1b. (spherical) calibre-—-constructed upon this system was 
exhibited in 1867, at Paris, and was then described and 
criticised in some degree in our pages. But though exhibited 
thus, and although we were promised complete drawings for 
i lustration more than once these never reached us, and 
it is but recently that we have heen enabled to produce the 
views which accompany the present article, and are rescripts 
of photographs taken from the above-mentioned me 
We cannot avoid observing as we pass on, that the attempt 
at mystery and reticence which we have experienced as 
respects these muzzle-pivoting guns, may afford a useful 
comment and lesson, as to the upshot and working of in- 
ventions and improvements in Prussia, practically without 
a patent law. Standing apart, amidst the European family 
of nations, in effect, she has said, “ We will render our 

tent law a nullity, in order that whilst every other 

uropean nation—except the Dutch very recently- invents, 
—- and divulges all it has of newest and best, we of 

russia shall know and benefit by your labours and progress, 
which, with your system you cannot help; but we shall 
give you nothing in return—neither recognition nor protec- 
tion shall you have, but we shall take care to secure our 
own improvements, so far as we can, by secrecy and mys- 
tery.” The results in Prussia rightly interpreted and 
fesioed at from the practical working side of the question, 
and not through the meniscus of a too often deceptive and 
self-dubbed “ political economy,” are not very encouraging, 
for the huge mercantile developments of a Krupp or two 
with royal —- in the back ground, must go for almost 
nothing. In effect, the tendency of the system is, having 
borrowed or made some one advance, marched one stage 
on the road of improvement—there to hold fast and keep to 
the already rutted road, rather than risk the loss of busi- 
ness with the loss of mystery, by proposing a fresh inno- 
vation. Exactly the reverse is the operation of the patent 
law system with ourselves, in America, in France, and in 
Belgium, and in degrees just proportionate to the vigour 
and fidelity with which the theory upon which that system 
rests is carried out by the legal and other machinery 
administrative of its, practice. Publicity as imme- 
diate and complete as possible is its very life blood, 
and whilst that is essential to the inventor, it does 
not conflict with his rights, which the law intends 
should be inviolate, and the stimulus to still further im- 
provement never flags. 

We must not digress too far however, but before 
returning may just remark that the fact that we here 
at length present to our readers these illustrations—after 
illusory promises remaining still unfulfilled—without any 
help from the inventor or from anyone connected with him, 
is itself a commentary upon the real worth of the secrecy 
system, one which a journal such as ours with correspon- 

ents and connectionsin every part of the world, can always, 
where it is worth while, break through sooner or later. 

Viewed as a piece of mechanism, nothing can well bemore 
beautiful in mutual adaptation of parts to the fulfilment 
of given and rather recondite movements, and in point of 
execution, than this muzzle-pivoting arrangement of Herr 
Gruson’s ; but having said this we are compelled to add as 
impartial engineering critics, that it is nothing more. 

’ A very few weal of description, aided by the very 
clear illustrations before us, will suffice to make the 
arrangement plain to every mechanical reader. The 
entire structure is metallic, chiefly of cast iron or of 
steel. Upon the platform of the casemate, or deck of the 
ship, or turret is laid the heavy bed or traverse plate, 
cast hollow in iron, holding the vertical pivot at its forward 





rear end the segment plate, bolted down and _ separately 
adjustable as to position upon the bedplate. 





| which, on which the gun carriage runs forward or 
recoils, are curvilinear in a vertical plane, so that the 
inclination to the horizon is 
the rear end of the slide it traverses upon two 
heavy cast iron turned conical rollers, which are geared 
together and actuated by the winch handle and spur gear, 
seen in both figures; by these the slide is practically held 
fast in any position on the bedplate. The gun itself—in 
the model, a steel breech-loader, on the Prussian regulation 
system, very slightly modified, the details of which we 
have at various times given, and which we shall, ere long, 
give again in its latest adopted form—is sustained between 
two high and ponderous cheek plates of cast iron, which 
constitute the sides of the carriage, and which are connected 
together strongly at the lower edges by a heavy base or 
bottom plate, and at the top by two light cross distance 
bolts. The muzzle and breech extremities of the piece 
project well beyond those cheeks. Along the bottom of 


nearly horizontal hydraulic press cylinder, the pump and 
handle actuating which are seen in the figures to the 
proper left of the gun, and the supply of water for which 
is contained in the hollow bottom of the carriage. On each 
side cheek of the carriage is formed, by curved planing, a 
circular segmental race, opening inwards or towards each 
other, rectangular in cross section and into each of which 
is fitted a segmental block just filling it up, and occupying 
a portion of its length so as to slide easily up or downwards 
through the whole range of the are or segment. 

The centre pry of the length of each of those blocks 
carries one side of the gun, which is connected also with the 
two heavy radius bars seen outside the cheeks, and pivoted 
close to the segment races on the outside, and witha system 
of link work between the gun itself and the crosshead of 
the ram of the hydraulic cylinder, which gives motion to the 
gun in elevation or depression, through a vertical arc, the 
imaginary centre of which, and of the segments of the side 
cheeks, is situated in the horizontal diameter across the 
muzzle of the gun. This is in brief the muzzle-pivoting 
part of the arrangement, of which, were it worth while to 
go into its details, we should need some further diagrams to 
make it quite clear. Nor is it worth while to go into the 
description of various minor points of refinement about the 
gun mounting, such as the very exposed long tangent scale 
seen in one of the figures, by which the elevation or 
depression is read off, nor the still more exposed and rather 
sides arrangement by which the rear sight is arranged 
to rise and fall with the gun, and allowance for dispart 
avoided. The recoil of the gun is resisted through and by 
the segment blocks in the side cheeks, and by the heavy 
radius bars, &c., and thus transferred to the carriage itself. 
This moves upon four eccentro-concentric rollers, in all 
respects identical with those brought before the Ordnance 
Select Committee of Woolwich by Mr. Mallet in 1858—then 
rejected, after some time adopted, and brought into use in 
our own service, where they are now universal, and from 
which they have been adopted into every artillery in the 
world,and, we understand, without the slightest recognition 
of the inventor's rights. On the axle of each of these 
rollers is keyed a circular eccentric cam plate, those at the 
same side being connected together by a linking bar so as 
to move in concert. Adjustable tripping plates attached 
to the sides of the slide, are so arranged that 
when the loaded gun been run forward its 
carriage base rests hard down, with its full weight upon 
the top faces of the slide, and thus the recoil is made 
under the full resistance due to the friction of the entire 





eatest at the rear end. At! runs forward upon these at once into firing position. 


| should have been glad had it been in our 
the trough of the carriage, directly under the gun, lies a 





| loaded. The cam-plates being then given a slight motion 


; The slide is | of rotation by the help of socket levers—the rectangular 
also a ponderous hollow casting, the upper surfaces of | projections to be received by which are seen on the top 


edges of the cam-plates in the figures—the carriage, by its 
own commenced descent, gets again upon its rollers, and 
The 
two elevated horns which are seen standing up at the rear 
part of the slide above the roller frame are designed to 
receive the thump of the two short buffer-blocks—seen at 
| the rear part of each carriage-cheek—in the event of the 
| recoil not being wholly expended in raising the weight of 
| gun and carriage, &c., along the curved racers of the slide. 
These buffer-blocks bear against plugs of vulcanised india- 
rubber secured in the bottoms of the buffer cylinders. 
| We have thus, though very briefly, described the whole 
|of this mounting. As a carefully thought-out and 
elaborated piece of elegant mechanical complication Herr 
| Gruson’s muzzle-pivoting carriage attracted much attention 
at Paris in 1867, and its merits were regarded as great by 
those whose thoughts went little further perhaps. We 
wer to have 
joined in its praise. We are, however, obliged honestly 
to say that, however highly creditable to its designer as an 
ingenious and capable mechanician, it shows that he has 
never realised to himself as a practical artillerist the 
primary, most absolute, and indispensable conditions of 
construction for a serviceable muzzle-pivoting gun for 
either land or sea service. 

As to the general merits, or general conditions, of 
muzzle-pivoting however, once in doubt at first, these 
are admitted now by all; and the latter resolve them- 
selves almost into this—that that system of muzzle-pivot- 
ing must be best which, while preserving the essential 
point of leaving the muzzle of the gun free of any 
direct attachment, te, with an imaginary not an actual 
pivot of vertical arc motion, shall be the simplest possible 
in its parts, have the least details, the fewest parts capable 
of being struck by splinters or shot, and all its parts of such 
materials and character as to receive the cmiied amount 
of injury if so struck. In everyone of these aspects Herr 
Gruson’s mounting is at fault. With parts and movements 
far more ingeniously adapted than those of the crude and 
unskilfully ore | muzzle-pivoting carriages of Captain 
Heathorn, also exhibited at Paris, and much exhibited and 
exposited since, the Gruson mounting is even more com- 
plicated, expensive, and liable to injury of every sort to 
which a gun carriage can be conceived liable. We may 
even venturetoaffirm that ponderous as was the mass of cast 
iron, &c.,in the Paris model carrying only a 12-pounder gun, 
were it all enlarged in such ratio as might appear to suit 
for a 1l0in. 25-ton rifled gun of the British type, the 
almost proverbial relations, between weight velocity of im- 
pulse and brittleness of cast iron, would show themselves, 
in the whole machine going to pieces within a very few 
rounds. 

We say this even in view of the magnificently strong and 
2 cast iron which Herr Gruson habitually employs at 
his large works at Buckau, near Magdeburg. 

The hi h resisting quality of this superb cast iron has 
tempted Rew Gruson to apply it and his own exhaustless 
ingenuity to the proposal of a modified form of monitor with 
fixed turrets, or rather, with a sort of cast iron beehives, 
four in number, above the deck (as seen above), each 
cast in asingle piece, and provided with two of his muzzle- 

ivoting guns, so arranged as to give a tolerably wide 
ateral divergence of fire. He has projected a like system 
for the construction of casemates, or for covered caponiers. 
Of these we need only say that, however thick and pon- 
derous—and the quality of the cast iron notwithstanding— 
the beehives unquestionably would not be in one piece after 
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receiving a blow or two from 500 Ib. ogival, chilled or steel 
projectiles; and once cracked over their heads, such of the 
bees as remained alive would swarm out as quickly as pos- 
sible, nor would all their proverbial loyalty to “the 


Queen,” keep them in, with instinct pointing to dislocated 
tons of cast iron rocks, impending and ready at the next 
blow to be shaken down upon their heads, 

in conclusion, although we do not know the fact to be so, 
though we do know of some marvellous products of German 
ingenuity which have by some means or another been 
adopted for a time by Prussia, it may be that we may be 


contradicted as to the fact in this particular, though not as 
to it in general. We may state that the best proof that 
the unfavourable opinions we have formed of Herr Gruson’s 
inventions, as above described, are well founded, as we can 
niost truly say they have been formed without partiality or 
prejudice, is that the Prussian Government has not adopted 
theim, nor, we apprehend, any other power. 


PORT OF BOULOGNE-SUR-MER. 


Tse port of Boulogne is as much an object of interest to the 
engineer as its immediate neighbourhood is to the geologist, the 
historian, or the antiquarian, for as the Pas Boulonnais to the 
latter affords a study of the effects of denudation, and is replete 
with scenes memorable in the annals of history, and with relics 
of past ages, so its harbour teaches the former a lesson—many 
+o be learnt in the English Channel—of constructive skill, taxed 
to maintain a navigable channel in spite of the rig oregrad 
elfurts of nature. Our knowledge of Boulogne dates back to 
the time wh-n, under Roman influence, the northern nations of 
urope were just emerging from the shadowy obscurity of tradi- 
tion into the realities of historical fact. That it was the port 
Iteus at which Ceesar with his victorious legions embarked for 
the invasion of Britain, is one of those disputed points upon 
which scarcely two authors can be found to agree ; every little 
streun that flows into the Knglish Channel between Dunkirk 
and Boulogne has at some period been adopted by various 
authors, who have furnished proofs adduced from the dis- 
crepancies of the Roman historians to, favour their particular 
views; however, from Camden down, there is barely one that can 
say his conjecture is based upon aud borne out solely by one 
authority ; but where there is a diversity of opinion about one 
and the same historical fact, there are always, amidst the masses 
of apparent errors, to be found many plausible facts that seem 
to bear out the arguments adduced in its support; and anti- 
quarians, besid-s being too reidy to seize on any point that 
strengthens their positions, are also too apt to reject or explain 
vway any evidence that has a contrary tendency ; and, moreover, 
as a rule, they scarcely dwell sufficiently upon the physical 
changes that nature undergves during the lapse of time, and. 
consequently, seek to discover in the present time localities that will 
exactly correspond to descriptions written twenty centuries before. 
Let this vexed question be as it may, that Boulogne however 





is the port G: sorin: wn of the author of De situorbis, is afact esta- 
lished beyoud doubt, and that the town was, as it is described 
by him, the most notable one in the country of the Morini, and 
its harbour the best in that part of Gaul, can easily be 


believed ; the first from the undisputed fact that the principal 
Roman roads, both from the south and east, converged to it, and 
the second from the configuration of the present coast line and 
the known alterations that have taken place during the last 
three centuries in the cliffs forming it. It may be safely inferred 


thas the rocks on which stood the Tour d’Ordre once stretched 
as far as the Basse 2 Roes, and with Cape d Alpré: formed a com- 
modious entrance to the harbour formed by che estuary of the 
Tlna, which was both wide and deep, and from its position shel- 
tered trom the winds by the surrounding hills, and of a nature 
that rendered unnecessary any immediate co.structi: n to main- 
tain a channel for the thee avigation of the ves-els of that period, 
The name under which the town and port was first known was 


on disused, its place being usurped by that of a city built on 
he south ide of the klna by Q. Pedrus, who bestowed upon it 
»>namecof his native town in Italy, Bononia. During four 
undred years ic se ved as the great highway between the im- 
elial city and the province of Britain, and during the later 
years of the Westen Empire was used as the great naval port to 
lit up the fleet, + mployed in o; posing the advances of the nor- 
therm hordes. It was here that Caligula, in his threatened inva- 
ion of britain, drew up his troops upon the foreshore and bid 
then fill their helmits with shells and bear them to Rome as 


spoils from a conquered ocean, This incident would have little 
sive historical interest if Caligula had uot left behind him a 
tiu-ture that for fifteen hundred years withstood the effects of 
timeand the ravages of war, serving the triple object of a beacon to 
cside the seamen from the oppos te shore, as a mark from which 


can be mea ured the encroachments of the sea upon the coast, 
and «s a memorial of the imbecility, vaing'ory, ani vanity of its 
imperial builder. A description and drawing of the lighthouse 
hnded down in the pages of Montfaucon, who obtained 
m from the MS, of Abbé Lequien, prove that it was 
gonal on the outside, and square within, each of the sides 
was z5it., and the diameter about 66ft, 1t was built of twelve 
tories, each 10ft. high. Round each was a little gallery 14ft. 
broad, taken out of the thickness of the wall, which lessened the 
tower in proportion to his height. It appears to have been 
built of grey pierre de céte and the yellow stone, and the usual 
‘ed til-s, set in the cement for which the Romans were famous. 
Some years back a member of the Archxological Society took the 
pins to satisty himself of the materials employed in the foun- 
dution, and received from a correspondent, in answer to his in- 
quiries, a quantity of tufa astorne, frequently used by the 
Romans in the construction of works requiring lightness com- 
ined with strength. After escaping the hands of the Danes, 
who spared it with a seaman’s instinct, it stood until 1644, when, 
owing to the cupidity of the inhabitants, the rocks that formed 
. barrier to the waves in front of the cliff were removed for 
building purposes, and the sea then soon undermined the cliffs 
of Kimmeridge clay, on which it stood, and it fell, leaving behind 
nly a small heap of ruins to mark the spot which was built by 
the Turris Ordensis, or Tour d’Ordre. At the end_ of the third 
century, the port was blockaded by Constantius Chlorus when 
chastising the pirate Ceransius, and all egress and ingress was 
prevented, we are told, by means of a “ huge mole” placed across 
the entrance, but the exact position of the work is nowhere 
stated. Upon the decay of the Western Empire and the 
withdrawal of the Roman forces to their native territories, 
Bowlogne, in common'with the rest of the country, fell into the 
hands of the northern tribes, and it was at last totally destroyed 
by the Danes, and remained in ruins until rebuilt by Charle- 
magne in 811, who chose it as the port to hold the fleet called 
into existence by the ravages of its former destroyers. 
That Boulogne during the succeeding five centuries lost but little 
of the importance given to it by Charlemagne’s choice, is proved 
by the fact that in 1339 Philip Augustus here assembled the 
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fleet that was intended to inyade England, but which, like the 
flotilla of a later date, was destined never to quit the shores. 
How Edward III. attacked the town and was repulsed, how 
Henry VIII. besieged it in 1544, captured it, and fortified it 
against its former possessor, ‘and how it was re-sold to the French 
crown by Henry's successor, are details out of the province of 
Tue ENGINEER; but from the want of other sources it is only 
through historical channels that we are able to obtain any know- 
ledge of the condition of the harbour during these periods, and 
tc appreciate thoroughly the changes it has since undergone. At 
high water the sea, at the date of the last-mentioned event, 
washed the south cliffs, under the Haute Ville, as far as Rue de 
l’'Ancien Rivage and Rue de Pipots, and reached up the valleys 
of St. Martin and the Tinterelles, on the east and west side of the 
walls; the port was formed by a sort of harbour close under the 
walls, and separated from the Liane by a jetty called the Jettée 
Anglais. The course of the river down to low water, was 
considerably further north than at present ; it swept round nearly 
parallel with the coast line under the Tour d’Ordre, and joined 
the sea in the direction of the current of the flood tide. The 
western part of the harbour, nearly as far as the present Rue de 
Constantine, was dry at low water ; and the spot on which stands 
Chatillon and the recently-constructed floating basin was merely 
a foreshore composed of small sand hills. The evils of silting up 
had even then commenced, the sands that were poured down from 
the warrens of Ecaux by the rivulets around Cassaigne, have been 
deposited in the channel of the river, raising its bed and dimin- 
ishing the velocity of the current, and assisting, by its alluvium 
and the maritime deposits, to choke up and destroy the barbour. 
This state of affsirs at length compelled the inhabitants to take 
steps to prevent the entire destruction of the harbour. The 
first work designed for the object was a loose rubble jetty placed 
on the east side. It commenced at the foot of the cliff, and 
ran in a south-westerly direction for about a length of 
600ft.; it was 4dft. wide, and the top was below the 
level of high water, and a similar one was put in 
on the west side, running directly east and west. By 
these means the entrance was narrowed, and the ebb tide 
kept in one direction; the scour was increased, and the sandy 
deposits forced from the interior of the harbour, but, unfor- 
tunately, only to be deposited outside, and form a bar across 
the passage. This bank ranin a N.E. and 8.W. direction, and 
runs about a cable’s length from the head of the piers, and in 
the course of time fresh deposits were deposited inwards, and at 
length completely covered the works. In order to remedy this 
the inhabitants proposed to build a new pier on the west side, 
and applied to the Crown for assistance and permission to do so, 
and with some success, for, besides permission granted, the king, 
out of his own purse, subscribed seventy-five thousand livres to 
be used for that purpose. A plan, bearing the title of the hydro- 
grapher to the king as its author, and dated 1715—16 (now in 
the library of the Bri'ish Museum) shows the situation 
of the old works and the position proposed for the new, with the 
low-water channels that had been formed at various times. A 
perm: nent western jetty, to replace the old, was commenced in 
17-9 under the direction of M. de Mus, the inspector-general of 
the fortification of St. Omer, and was completed in 1741. The 
head—which still exists as part of the present north-east jetty, 
into which it was embodied—was furnished with a watch. tower 
and light. The east pier, or jettée de Pidou—named after the 
bank of rocks on which it was placed—was commenced after the 
completion of the western, and finished in 1745. The position 
of these are shown by the dotted line on the accompanving 
plan. These were built of masonry. The face had a slight 
batter on the side and a gradual slope on the inner side, starting 
from the top, which stood some feet above high-water level, 
Besides these two, alow jetty 4000ft.long, and formed of fascines 
covered at high water, was run cut from the north end of the east 
pier in a north-westerly direction. Notwithstanding the in- 
creased scour obtained by these means, owing to the erroneous 
principle upon which they were designed, the bar did not iu any 
way diminish, but until November, 1796, remained as an impedi- 
ment to the egress and ingress of the shipping. At that date 
the fresh water floods consequent on storm burst through and 
carried away a great portion of the bank, o; ened a new course 
for the waters of the Liane, and formed a channel for the passage 
of the larger trading as well as the small fishing vessels. The 
trade of the port at this time was of rather an exceptional 
character, for besides the local fishing boats. it appears from 
statistics, that out of 1135 vessels entered in, in 1791, no less a 
number than 955 were returned as smugzylers, carrying on an 
illicit trade between the coasts of Kent, F.ance, and Holland. 
Under the Republican Goverument a new era opened for 
Beulogne ; the port, from its position in the Channel and its 
proximity to the English coast, became a place of vital import- 
ance ; and a commission of engineers, of which Ferraguet was 
the head, was, consequently, a pointed in '800 to inquire into the 
state and report on the improvements necded to make it the 
station of a fleet for the protection of the coast of La Manche, 
and a stanaing menace to that of England. This commission 
resulted, however, only in a very detailed report of the condition 
and wants of the harbour, and an exaggerated prophecy for its 
future prospects as a naval arseualand dockyard. Two years after 
the report, when the  nglish invasi: n scheme became part 01 the 
programme of the French Government, Boulogne, which had 
been devoted solely to fishermen and smuggling, became the 
great centre of the naval and military preparations required tv fit 
out the proposed flotilla. Under the direction of Sganzin, 
new quays, piers, and a large tidal basin sprung into exist- 
ence; and three years of work, necessitated by warlike pre- 
parations, did for the port wore than would have _per- 
haps been accomplirhed during a half century of peace. 
The space that existed between the head of the Eastern or Jettée 
de Pidou and the Quai de Paquebots was filled ia by a wooden 
staging supported on piles; this was about 700ft. long, 2zft. 
wide at the base, and 25ft. high ; it was composed of rows of 
piles placed 10ft. apart, and braced together. This work had 
veen much needed, so much so, indeed, that as early as 1792 a 
masonry quay had been commenced on the same spot and in the 
same directiun, but circumstances did not permit of its comple- 
tion. In the harbour beyond this a timber quay was constracted 
from the Palmes to the ancient Quai de la Citadel, and further 
south in the harbour was placed the Quai de la Victoire, and a 
timber stagirg that joined the southern extremity of the Quai 
de Douane with that of the Casernes; by these works a total 
quay frontage of 3500ft. was obtained; but as this did not 
afford the accommodation required, the western side of the 
harbour was appropriated for the construction of a large semi- 
circular tidal basin, avd a line of quays parallel to those of the 
east side, and a staging to join them with the old pier ; these 
two latter gave a quay frontage of 4228ft. The basin had 
1990ft. of frontage, and a depth of 20ft. of water at ordinary 
high tides. The system of sluicing by means of a breakwater, 
so extensively used by Vauban, Delessant, and others in the 
French ports, was t into use to imcrease the erosive 
action of the ebb tide. e sluice lock gate was built in 1804 

after the completion of the other portion of the works, Th 
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best idea of the works constructed at this time, and also of the 
old piers, is to be obtained from an engraving printed by order 
of Napoleon, and deposited in the Bibliothéque Imperial, but a 
copy of which is preserved among the maps and charts of the 
library of the British Museum. At the dispersion of 
the flotilla the port was again left to the quiet calmness of a 
fishing station. At the restoration of the Bourbons to the throne 
of France it became one of the landing stations between Eng- 
land and the Continent. The cond tion of the port had been 
much improved by the works of 1804, but still they far from 
perfectly effected what was required. Some further improve- 
ments were needed at the entrances and in the interior, and one 
of the first papers presented to the Boulogne Chamber of Com- 
merce after its formation in 1820 was a memoir on the state 
of the port by M. Marguet, who advocated strongly the addition 
of a floating basin, a repairing slip, a new sluice and gate, and 
the construction of stone quays to replace the existing 
wooden stagings, and above all the prolongation of the pier. 
These projects were favourably reported upon by the engineers 
of the Ponts et Chaussées ; and shortly after the most imme- 
diately needed works were authorised by the Governmentand com- 
menced in 1825. The first alteration undertaken was the sub- 
stitution of a large and solid sluice lock and gate for the old; 
and at this time defective one, put up by Sganzin in 1804. The 
gate was made by an ingenious contrivance, self-acting. It con- 
sisted of a single leaf that turned on a pivot placed at a point 
about one-third from one end of the span, by the simple move- 
ment of a lever connected with the movable quoin—bearing 
baulks built in the abutments ; the gate was left free to turn, 
and the water-pressure acting on the* longer arm of the gate 
forced it open. The pier and jetties as they now stand were 
commenced in May, 1831, under the immediate charge of the 
author of the design, M. Marguet. Besides the benefits expected 
to be derived by increased lengthening of the piers, a great ad- 
vantage was hoped for from an alteration of the course of the 
channel. This was partly suggested, it is said, from observing 
the direction taken by the swollen current that carried away the 
bar of 1796, but more probably from the opinions of the nautical 
authorities connected with the port who were consulted on the 
proposed changes. The fairway between the old piers lay 
S.S.E. and N.N.W.; but, by curving the new piers slightly, a 
N.W.}-W. course was obtained. This invulved the removal 
of the whole of the ancient piers, with the exception 
of the beacon, which was embodied into the new north- 
east pier, and served as an abutment, from which this jetty 
was started. The south-west pier is 2182ft. long, the north- 
east 1448ft., with a clear waterway between them at high- 
tide of 25 ft. They are constructed as shown in the ac- 
companying section. The south-west was originally de- 
signed and partially built as shown by the dotted lines. 
The south-west pier affords a lesson, from its offering—as 
‘ inaud observes—an example of the inefficiency of rubble work. 
The stones of which it was formed were carried by the heavy 
westerly seas right over the pier and deposited in the fairway, so 
that if some remedy had not been adopted the whole of it 
would have b-en deposited, little by little, in the Channel. The 
first modification that was suggested and tried was to reduce the 
height of the stonework to the level of high water, and to 
supply the place of the masonry with a piles and planking coffer 
filled with stones. But although the face of the slopes was 
well protected by large stones, it was not able to resist the force 
of the return water uf the waves reflected by the nearly ver- 
tical face of the coffer, and from 90ft. to 100ft. of it was on one 
occasion carried away. A second alteration was more successful, 
and in lieu of the close coffer an open timber jetty was built ; 
the upper part of the stonework of the breakwater was protected 
with thick planking, and appears at present effectually to auswer 
the intended purpose. Notwithstanding these works, and the 
construction of a still larger sluice in 1848, a bar is still formed 
about a quarter of a mile outside the pier heads ; this is caused 
by the sands from the shore, which travel round the pier heads, 
with the counter-current formed during the flood tides by the 
projection of the south-west jetty, and is deposited in the still 
water at the back of the north-east pier ; this accumulated until 
it reached the open work of the jetty, and was then carried 
through into the channel. The sluice current carries the 
deposit away and drops it outside the pier heads, forming 
a bank, sumetimes on the left and sometimes on the 
right, according to the winds and currents. The two 
piers were originally intended to have been made equal 
in Jength, but the N.W. pier was stopped short to meet the 
views of the pilots and other naval authorities connected with the 
port. The advantage g.ined by this, however, is much questioned. 
Nothing can be more contradictory than the evidence of the 
witnes-es on this point when questioned on the relative merits of 
Calais and Boulogne as harbours before the London and Paris 
Postal Commission of 1850; the one party considering it a 
material assistance to vessels making the entrance, the other 
flatly contradicting it. The increase of the passenger traflic from 
15,755, in 1833, to 65,000, in 1849, and 114,000 in 1566, awakened 
the authorities to the necessity of providiug better accommoda- 
tion for the steam vessels employed in their transport. This led 
t» the completion of M. Marguet’s scheme by the formation of 
a floating dock. This was commenced in 1866, and was opened 
last August. It is placed on the site of the old tidal basin, con- 
structed in 1804. ‘The east and south sides correspond in posi- 
tion with its old wharf wall. The new dock is 126Uft long and 
60vft. wide, thus covering an area of 174 acres. It is provided 
with a slip at the N.E. corner, and steps at the other angles 
reaching to the high water line of neap tide. The quay wall is 
35ft. 3in. deep, and 19ft. 1lin. at the base, which rests on a bed 
of betun, protected from the action of the water in the frout by 
a row ot guide and sheet piling. The old vpening leading through 
the Quai Buonaparte has been closed up, and a new lock entrance, 
69ft. wide has been formed in the north end of the dock; 
this opens directly into the fairway between the piers. It is 
fitted with two pairs of gates placed 372ft. apart ; hollow quoins 
and platform and sills have been provided for an outer pair of 
storm gates if found necessary. ‘The two pair of gates are each 
strutted when closed by skeleton gate frames that fit into hollow 
quoins and abutments similar to those of the main gates placed 
at the upper end of gate recesses. Culverts, each 45 square feet 
in area, are placed on either side between the dock and the 
lock chamber, and between the lock chamber and the Chan- 
nel, for the purposes of filling and emptying, and also 
for sluicing away the deposit that is apt to accumulate in 
the angles out of the influence of the backwater from the upper 
part of the harbour. The dimensions of the several parts of the 
Jock, platforms, &c., are fully shown on the “ workir g drawing.” 
The side walls, platforms, and inverts are built of rubble 
masonry, faced with ashlar, laid on a bed of beton. The ma- 
terials used in the construction, except the wall, were obtained 
from the immediate neighbourhood. The rubble stone of the 
walls, called pierre de céte, is grey ragstone obtained from the 

* For the details of the Chaussées, vide Minard’s ‘‘ Ouvrages Hydrau 
liques des Ports des Mers.” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
forrespondents. ) 


CONTINUOUS CHAIN BRAKES, 
Sir,—In an article in your last number, upon the continuous 
chain brake tried upon the Midland Railway, the writer speaks as 


























































































honestly doseribes what J am, isthe occasion of n 1any contemptuous 
reflections on my humble position; but the editor of THE 
ENGINEER, at any rate, ought not to allow the low estate of those 
with whom he deigns to enter into discussion to disturb his sang 
Froid, my de plume seems in some measure to cause | 
digressions from the argument. If the caceihes scribendi again | 
seizes me I will adopt another. 

Being : I cannot, of course, know much | 
about political economy; but, making the best use of my humble | 
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coptractor’s engineer, 




























if the brake being applied by the slackening, and, conseque ntly, lights, I have come to the conclusion that when the law fails to 
upon the breaking of the continuous chain, w rable | vindicate itself with certainty, no amount of 3ft. Gin. gauge rail- 
advantage. So I thought once, but upon n | will regenerate the country. In my ignorance, possibly, I 
North London Railway people (abo yé E present impotence of the law to the priest-radical- 
that in their expericnce the break { ridd of Ireland. 

rare occurrence, and had never caus I have not ted, ex cept for the sake of argument, that 
cant facts considering that the ¢ ; _about | steeper gradients dmissible on narrow gauge than on broad 
one hundred thousand times a month upx urther | » Yr ays. imit, without reserve, that shurper curves 









consideration convinced me that it was quit« re to assum 


that a continuous brake, dependent for its eff 
cient slackness of the chain, was less likely to f: 


y upon a sufli- 


in acontinucus 






ciple of the tightening of the chain ap plying 


Wiikin and Clark’s brake be put on, 
ordinary working, and show a less p« 
inability to sufficiently slacken the c 


North London Railway br 
tried upon the Midla ind Railw oul 
weight of the clutch levers did not sullic! 
resistance offered by the continuous chain: a 
chain, for instance, could prevent the action of th 











hitch in the 
lutch levers. 


mere 















2nd November, 1869. , es 
TAS NIAN RAILWAYS. 
—Speaking for myself, Mr. Cooke cannot have the same 
opinion of the slowness of comprehension of contiactors’ 


engineers as yourself, or he would have said your article ought to 
be, not is, sufficient to convince me of my errors. When you have 
replied upon a'l the points r i nrst letter, and in the one 
sent last week, for not find space, I may 
possibly be converted. 
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If Mr. Cooke had read my last letter more carefully he would 
have seen that I gave np opinion as to wh 1ust, of necessity, 
be the relati ive length » A train of wagons 5ft. 6in. gauge com- 
pared with that of a train 5ft. 3in. gauge conveying the same 
load. For what I said I gave a reazon not yet , viz., that 
if the 6ft. and the distance between. the outer 1 and the 
bridges were to be redueed in proportion to the gauges, that then 





8, 
the sectional area of the wa gons must be reduced in like pro- 
portion. 

Mr. Cooke has stated some the facts connected with the 
Festiniog Railway: will he oblige me with a few more? He has 
stated how ma ny first class passengers can be conveyed per foot 
of carriage on the Festiniog Railway. If twenty carriages are 
coupled together, how many passengers will he conveyed per 
foot of train? The relative comforts and conveniences of the 
4ft. SLin. gauge carriage must also be compared with that of the 
Festinios. Would a comparison of the number of cubic 












feet of air space allotted to each passenger be a fair standard? Has 
Mr. Cooke nothing to say about second and third class carriages? 
Does the number of passengers foot run of these, which 


er 
usually constitute the great "bulk of every train, not compaze 
favourably? Am I justiged in concluding that a first-class Festiniog 
is not so comfortable ag a second-class Sit. hin, ? 

The Tasmanian railways are to belong tothe colonial Government, 
and therefore the managers need fear ne eompetition, or trouble 
themselves much about the convenience of ¢ the public so leng as 
they d i. their polities ofthe winning colour, If the present genera- 
tion of Tasmanians are likely io be poo al wi ith thirty miles 
an hour and to be up in boxes which competition 4 Eng- 
land has driven out of the market, so much the worse for the next, 
whose ideas of comfort will slondrtless expand as rapidly es their 
wealth. Would an i of speculators overlook 
this point for an estimated saving of £1060 per mile? Because the 
saving after all is really only estimated, and may turn out to be a 
case of counting your ¢ ‘hitbews befure they are hatched. 





3. 




















hope you will find something gracious in the admission. 


regardless of the gradients, you adopt a bee line,. which 








st therwise » construct x¥Ce ¢ ay >: . 
ke dependent upon a sufficient tautn > st otherwise be constructed, except at an enormous 
superiority can fairly be claimed of tl , you would, in most cases, get a shorter route than by 
n i 4 aie a . ** r . 
-ness of the chain pply ix »the bral ee »s as have hitherto been considered best. You will not, 
k ain a ing the k : 
, I For the sake 


shorte¢ u the route using sharp curves, 
ion, We May suppose that a straight line drawn from 

sto terminus pretty equally divides the windings of the | 
vay; would not the divergence from this straight line 
lity be less if the curves were easy than if they were 
I have always becn under the belief that the great cheap- 
er mile of the toy ve railways was to be attributed to 


ge 


ver, 
ustra 


by 











tiie facility with whieh they wound round the heads of valleys | 
and the pints of Reatiende, instead of going more directly across 
country. Is the Queensland Railway a bee line? | 
up-hill-down-dale regardless-of-gradient surface line is, I ; 
be >, an old idea, which aro-e when railway financial affairs | 
were about in the same state as at present—on the eve of an 
expected revival after a panic. it was urged upon the public for 
a special purpose—in wale parlance, to raise the wind—and has 















almost—until now, I theught, quite universally been considered 
afailure. In the face of so many exampl £8 to the contrary , it is 
not only just barely possible, but quite impossille, that I should 
discover that the profits of a railway company are not injuriously 


affected by an undue length of route between two given places. 
Where competition exists — and it always should— the railway with 
the louger route, if it can aid to charge per mile, at 
any rate, gets much less per mile than its rival over a shorter 
iste ance 

The funny mistake inte which I have fallen has at least brought 
out from you a plain statement of your opinion, that narrow gauge 
railways are only suited to special cases. You have sketched out 
a plan for i: cland, and find sufficies at analogy between that country 
and Tasmania to justify the adoption of some of the details of 
your Irish scheme for the colony. Why not all? According to 
your own showing, the whole question lies in a nutshell. Is the 
ine Mr. Doyne is about to construct a mainline? Is Tasmania as 
prospere and as likely to go on prospering a s Irelz and ? 

You have given your readers a very witty account of what 
a contractor’s engineer is likely to know, and the pos ible extent 
of his capacity for acquiring knowledge. In your first reply to Mr. 
Hemans you dwelt very much on the saving in tractive ferce to be 
effected by using the narrow 3ft. Gin. gauge railway 
very diffuse and humorous in the criticism of some 
letter, but utterly ignore those which relate to this, Wi 
kindly test the possibility of making a contractor's engineer under- | 
stand the obvieusness of the truth of your two rules for curve | 
resistance ? | 

The resista due to the greater length of the rail varies; | 
the radius cf the curve being constant as the gauge. 

The excess of length of the outer over the inner rail varies as | 
the gauge, whatever the radius may be; what data have you for | 
asserting thet the resistance varies as this length? Again ‘“‘the 
resistance being constant the radius will vary as the gauge.’ 

If the breadths of the wagons ke £0 diminished as to admit 
of the reduction of the space between the two inner rails and 
between the outside rails and the bridges, which you say is to be 
effected, the 2, aaeee x either be more than one horse load 
trucks, or the length of the wheel base must be out of all 
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proportion to the gauge. Would you kindly tell me what are 


| (according te the Lrcaii 





| fired from nine a.m. till one } 
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cliffs ; the ashlar used in the quoins, copings, and facings is a Mr. Cooke next compares the weight of a slate wagon and the | the dimensions in the clear of the Festiniog 17 ewt. wagon which 
. limestone of the carboniferous series, brought from the quarries weight of the slate conveyed per foot run of the Festiniog | carries three tons? 
in the neighbourhood of Marquise, w here that formation crops 2B ‘ilway with the weight of a coal staged and the weight of coal| In arriving atthe conclusion that it requires no more tractive 
up from under the ovlite stratum which here overlies it uncon- CUVveye' per foot : run on a 4ft, Sin. gauge. Are the wagons | force to | sul 200 tons of goods up an incline 1 OO « Gin 
furmably. The bydraulic lime for the mortar and beton is from ™*™ ured singly and from buffer end to buiier end, or is a consider- | gauge than it does to haul the same weight u the 
Echinique and the Portland cement in which the facework is ‘ ble length of train taken into account. Will Mr. Cooke give me | 4ft S}in you have looked at “~" : * » be 
. . tapey / = ei “a the weight per foot run of firewood logs conveyed and the weight per | overcome, that of gravity. What « curve 1 t luking 
set, from the works of M. Dupont and Cie., at (hatillon. 4 he foot run of a wagon suitable for c: mveying them on the | your rule, the radius being constant, so far as t ud, 
works were designed and carried out M. Legies, genieur Festiniog Railway ? Ji he is justified in comparing slate with « the resi due to curvature vari : P ; 3 
departemental des Porits et Chaussé and under the imme- am J not justified in co mparing coal wiih fire- ? The spe 12 to 50 nearly so far as the train is concerne t ‘ I 
diate superintendence of M. Leblet. ‘The great faults in | gravity F solid coal is about 1°4, that of solid slate rv ances must vary as leng of the train i 
the harbour are the bar and the want of an efticient roadstead ; | 28, or the weights of equal solid volumes are as two to one; | depend in some way upon the weight t 
the former will never be removed until the pier is carried into a , Moreover the dressed slate can be packed more closely tog: the r | the weights are nearly alike; but the length of ! ige 
sufficient depth of water to allow the maritime deposits to be | th the lumps of col. Many thanks, Mr, Cooke, for stati- train is at least double that of the 4ft &in curve 
swept away by the tides intu the deep water, instead of being which prove that Ten the Festiniog Railway without or oe — Sin, is to that of t a 
leposited by the eddy in the shallow water in tin seas af tbs restrictions as to width between outer rails and bridge must | 84 to 56 Ww ill this approximately balance t ‘ of th 
— - jb. ‘ bea ved be between twice and thrice as long as a train on the 4ft. S}in. | resistance due to gravity on an inclir ) i) I 
N ier. With the present arra ents there 0 oply 8) en eres ine the came ant eT eee =— ~e a ai sien age aati +} 
yore : Tepgewmen ¥ * | cauge conveying the same weight of the same material. this excess varies directly as the rate of inclination, w th 
choice of the two evils ret a bar harbour or none, for if the |” J am sorry that J cannot agree with the justice of a single one ) rates of the resistance due to curvature for | : ne 
backwater which assists in the formation of the former is not | of Mr. Cooke’s comparisons. The Festiniog Railway was It | constant, does it not follow that, except up steep i ter 
continually used the latter would soon be the result. This was | under special circumstances for a special present object, with as tractive for is required on 3ft, Gin. gaugo 1 a? 
strikingly proved in 1848, when, in consequence of the founda- | much work waiting for it as it can probably do. The Ivish lines | on 4ft i 
tions for the new sluice being constructed, the backwater during | were built, not so much to meet present wants as those which are Being confident that you woul ] formed 1 
a short period eould not be used, and the sand at once likely to arise when the resources of the country are developed. ; opinior sto the ca of the uce fin y, 0 
accumulat-d at the entrance to a height of about four feet. | 12 the instance quoted the whole of the traffic can possibly be done | our branch and some of our main lines, u 
The want of the roadstead is much felt as the harbour is open | ©” * single line, on the original outlay for which £20 a mile would | sifted the subject, I had intended to « : : 
We : a. @ 2 , good dividend. The fault, therefore, does not lie in the , to compare the t 
to the S.W. and N.b. gules of the Atlantic, imperfectly broken on 7 he attril i Ce helidins OF « doulie } : ’ é + 
the Baszene des Bas, a bank stvetching irom Ambleteuse in a was must be attributed to the budding te see tain > me le ir 
Me ang ing ae eager seni. Reage seal ope 2 instance, instead of waiting till the increased traf of the sundry extortions to which 1 
8.W. direction Jor evel leagues, Showing a depth of trom two to | Gomanded a second road more ¢ i than now in from doing to 
eight fathoms of water, at low springs. Various schemes fur a When Mr. Cooke was over inspecting the Fe: tiniog Rai way, he your wishes. If you will comp sly with the request f n 
breakwater have been discussed, but nothing as yet has been | doubtless went fully into the details of the £32 2 per mile ae week | about resistance due to curvature you will very : 
settled, probably on account of the expense, Notwithstanding earned, Will he kindly tell me the number of tons of slate con- humbl CONTRA I 
these drawbacks, the harbour, if taken at the right time of the | veyed, and over how many miles per week, and, one little item November Ist, 1868, 
tide, is one of the easiest and safest in this part of the English | ore, ‘the rate per ton 5 | ig charged ? [We feel th upon the whole, best to suffer t 
Channel. One of the great objects of the improvements was to So Mr, Cooke thinks has ~_ a peep behind co letter to pass almost without commer 7 
make it a haven of ref for vessels caught by bad weather in doings, does ibe * Js he taking the measure of my clot would be to repeat many things we have aly 
the Channel. The entrance is so easy that mariners who have | ows yard? His one-sided arguments are at any Ate + to prolong a discussion which has proce 
once been in take no pilots even at night. The herring and ! pertiase. Is he, hy # side wind, having ® Bing at at Air, Memans Or the present. It is quite possible that Mr. D - 
‘ : “ sane : Nr, Doyne ; those gentlemen are pretty well known to the pro- aa 1g. ould he write we shall 1 
mackerel fisheries employ a large number of the people of the | fession, and will doubtless have qn A laugh at the discovery of | »,eanwhile v pose to leave it in t! nds < , 
port and about 157 vessels of trum 20 to 80 tous each are used | the mare’s nest. Not to know Mr. ¢ coke may argue one’s self | corre spondents as please to pe with «gp espe 
in the pursuit. unknown; if it does, it will simply a the truth. Happy me!) pot be ashamed o contractor's e2zit t 
The drawings that we are enabled to lay before our readers | My obscurity will doubtless protect me, till time, the revealer, has cocuny 6 3 1 st. It is a pity, v 
will, with those previously published, afford an opportunity | convinced Mr. Cooke of his errors. uld beso to fix n insult ora grou! 
of comparing the designs of works of a similar nature for One word more with regard to his estimated savin Phe e is 1 j fact that he is so is to { l 
nearly a similar purpose, as they are carried out on either side of discussion refers, judging by the figures g d, only to single | po l todiscuss narrow I } 
the Channel. Remembering, in such a comparison, that whilst | lines. Is the work in the comparison instituted estimat |} ae oe, ons d all theini —s 
one is the work of a private company and has to be executed | S*™& price per ¥ it in each case? For rea hy ae ‘ ve panes . 
with economy compatible with efficiency, the other is Govern- | ™ imit a “ Contractor's Engineer © ought to a1 Hag : ii , 
2 eal Metal : : " z : the schedule prices for the dft. 6in. gauge werk will be n y , \GEMENT. 
ment work, backed with public money and made at public cost. The | ); igher than for the wider gauge, in the three items of earthy ox , ; ye : 
principal points relating to the portare as follows: The area of the | pail, st, and masonry, by ¢ oe mah os twopence, sixpence, and thre¢ ; ony hy bg tr ath the ait ‘a todd 
port and floating basin, 3 4 acres; length of quays, 8600it. lineal; | chilting gs respectively. Jf 30,000 yards of earthwork, 3000 yards | ,. ho a iG Narn re ome Pe va of ra 
the area of backwater, 150 acres ; length of pier, S.W., 2182it.; | of balla: st, 500 yards of masonry, be fair aver quantities, your ‘ ' re ea . 
length of pier, N.W., 1448ft.; average clearway, 252it.; rise of | estimated savings, if I am correct, willhave to be reduced by £400, T have 1 under my i spection that I have rej i 
water, equinoctian spring tide, 29°3 ; neap tides, 11°0 ; set of the 7th November, 1869. ConTRACTORS’ ExGINEER dangerou for so dvix 5 iam: » to suffer by being de 
flood tide outside the pier, 8 E. to N.W. nearly ; velocity of the of my little fee. Moreover, I am opposed by insurance com} 
fiuod tide outside the pier, one mile to three miles; number of | gyy u complain of the uncourteousness of the sentence in | Who are very gla: to « uted 1at the boilers so ay et d, an 
vessels entered in and out, 2000; passengers embark and dis- | which I criticised your style of ¢ \vocating your own opinions ; they explode are very glad to give “the sugar” to the proprietors 
embark, 115,000. your reply fully justifies my criticism. My signature, which | Forgive the slang phrase. It is not mine, however, but t 
=—— —— words of the insurance conipa nic gent, as express¢ d to me only 


vo days : go in reference to the e sp nloded boiler at Great | re, 
which boiler was fo.merly under my inspection for thr 
because I could not give a bill of health in my 1 ea 
notified that my services were not further required, : 
was subsequently insured, and exploded. 
extended practice, Sir, and I don’t wish you to i 
an advertisement gratis; but perhaps you will allow 
this exploded boiler at Great Bridge is the third boi 
and insured after having been w my 
tive, non litera iH proving trut 
remarks at the late Soci: Al Scien 
the system of insurance of boilers was wrong, as it 
try and get their bi ilers insure: 1 rather than 
our corresponce!l expresses t tt top a 
water gi ve | ed level t t f 
flue g-boiler:; but what would he 
ints viler showing water in th 
crown the internal flue became bi 
assure > case li bers of inst 
in my nce. at t moment, in 
Birmingham, is one instance as abov l 
is no power to compe lt 
competent man to a 
right, they in 
explosion of boiler 
reported to the firm years ago. Is it 
or the imperial Legislature interfered’ Manchester ! ly 
d Times) take 
general council having instructed the general 
upon the matter. JOHN SW 

30, Hagley-road, Birmingham, November Srd, 1809 
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THE SMOKE 
In all large towns one hears complaints of th 
of the chimne con 
lar e ones have tl 
weil *" hre co 


NUISAN( 
SIR, 
caused by the smeke that pours out 

with small factories, for gen¢ rally 

better constructed, and their furnaces are 
tent men. Perhaps no other town suf 

Birmingham does owing to the multit 

Dense volumes of black smoke pour out 

vapour from a crater of a fiery mounta i 

is that it cannot be helped, or in other words that it is i yssible 

to prevent smoke issuing z from furnace chimn¢ ys ian ‘ 
fident smoke may be prev vented from issuing from the ¢ 

not only between the times of firing, bat during the wh 

When once a good fire is raised, if the furnace i 

no smoke need ever issue from the chimney’s mouth. What 

most essential to a good furnace is to have 

so as to ensure rapid combustion without ti 

the “ air-holes.” One square foot to the horse-poy tfor 

All that is required to make an ord 

-consuming one is to have an openit 

dge communicating with the ash pit. it 1 rs t what is 

the form of the opening. A small door can I i to it, and 

when the distance it ought to be open is , it « I t 

that; for if it is not fixed open the fireman will sl Lif the 

fireman is not sharp it will soon be filled up, for fir " ut 
deadly hate te any smoke-consuming apparatus. 
I have a small furnace thus construct 


ers so much from sme 





in. The } Vale 





s well construc 





this. 












Vy sil 


the stack. My method of firing i y l 
yut the 
I 


ve 
ing coals towards the bridge, ‘and P 
mouth of the furnace ; of course I ke vt the 
of the grate I allude to is 2ft. by 2ft. Gin; 
3ft.; the engine has an 8in. rt Ao and makes 200 strokes 
minute with thirty pounds of steam. The amount of sli 
sumed in ten hours is about 10 ewt , including raki ng : 
night. The power produced is theoretically about eleven horse, 
the amount of slack consumed is about 10\b. horse-power 
hour. The feed water is very hot when injected into the boiler. My 
inference frum the above fact is that a furnace may be constructed 
| without extra expense to consume smoke and work economically. 
| Prejudice and ignorance are the only supporters of the smoke 
nuisance. The plan of setting boilers as above mentioned was 
recommended by ie mstrong years ago, but it is too simple to be 
JOHN WOOLFIELD, 
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the boiler 











per al 


approve 


Handsworth, 2nd November, 1869, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.Puons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WIiyer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journal- 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satigfactory 
evidence. 


*.* With this week's number of THE ENGINEER we issue as a 
Supplement No. XX VII. of our Portfolio of Working Drawings, 
representing Boulogne Harbour New Floating Basin. Each number, 
as issued by the Publisher, will contain the Supplement, and Sub- 
scribers are requested to notify the fact at our office should they 
not receive it 











TO CORRESPONDENTS 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

e's All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 


PATENTEE.—Certainly not, 

L. J. T.—We shall be glad to see the drawing. 

T. D. W.—Mr. Thompson, 3, Moray-place, Edinburgh. 

T. 8.—Aluminium bronze, about one of aluminium to ten of copper. 

G. C. C.—We ave unubleto say. Write to the Editor of the Public Ledger. 

A. (Cirencester).—** Perey, on Iron,” Bauerman, and for American prac- 
tice Osborn. 

J. H. (Staple Inn).— The matter has been investigated, but at present we do 
not see our way to it. 

T. W. (Smethwick).—As far as we can judge from the drawing, the lathe 
is a jine heavy tool, reflecting much credit on the maker. 

J. M. (Stirling).— We ave afraid we cannot assist you. Have you examined 
ihe articles in Tae ENGINEER and other journals on the subject ? 

X.—A water balance will do. A very neut hoist has Leen invented by Mr. 
Davey, of 20, John-street, Adelphi, which may suit vou still better. 

E. G. (Glasgow).— What kind of technical dictionary? Nuttall’s is the oniy 
English technical word dictionary with which we are acquainted 

B. P.—The iron must be too weak, and have given way, we suppose, If it 
was bulged purposely it is to give room for deposit of sediment, and is a bad 
arrangement, 

H. R.—We have not time to go fully into your calculations, but it appears 
tous that you had better havea turbine. We have foricarded your letter 
to a firm well able to advise you in the matter. 

T. H. (Dordrecht).—W'e only knoe that Mr. Adcock used the table with much 
success, und we are unable to supply you with further information. Were 
Mr. Adcock aiice no doubt he would clear up the difficulty you raise very 
quickly. 

An OLD Surscripen.—The Peabody breech-loader may be of any bore. We 
cannot tll you positicely whether the Boxer cartridges of “oT7 bore can 
be had in the United States, but as they ave manufactured in large quan- 
tities by Messrs. Eley Brothers, we should think it highly probable. 

P. M.—A turbine is unsuitable to your purpose ; use a water-wheel about 
three times the height of the jolt high, make the floats of wood, 18in. 
eep, slightly raked to the stream, but on twice as many floats as the wheel 
éa feet high, and tale areat care to lead the water on the wheel as gradaaily 
us possible, 

8S. P.—The percentage of power required to work the slide valves of «a loco- 
motive hus never been accurately determined. It cannot be very small, 
seeing how often valve spindles are bent or broken. Equilibrium valves are 
in use on many railways, the Great Western, South-Western, and North 
London among others. 

A SuBscRIBER.— Your syphon stops simply because air accumulates in the 
upper portion of the bend. The remedy is to fit a small air pump on 
there to draw off the air from time to time. Perhaps someof our readers can 
suggest an automatic apparatus to effect the same purpose with less trouble. 
The air is contained in the water, and does not enter by leakage. 

8. D.— We cannot answer your question as you have put it. What do you 
mean by a 40-horse engine, anything or nothing? This much we can tell 
you, that forcach indicated horse-power exerted you will require to pump from 
five to six gallons of water into your boiler per hour. If the engine is 
doing 50-horse power you will require 250 gallons of feed per hour, and 
80 On. 

T. G. D.—A nominal horse-power means twenty-two circular inches of piston 
by one rule ; by another the square of the diameter of the cylinder in inches, 
multiplied by the speed of the piston in feet per minute, and divided by 
6000, gives the nominal power. It really has no meaning of any value. 
Your boiler, properly set, would have about 600 square feet of heating sur- 
Jace, and with a good engine should work up to seventy-five to eighty indi- 
cated horse-power with ease. The setting you show is bad und dangerous toa 
degree. See our Portfolio of Working Drawings, September 11th, 1868, for 
a correct mode of setting. 

Srupent.— As (he formula is given it is simply nonsense, and it speaks very 
badly for the publ shers, who year after year allow it to appear inthe publi- 
cation, It is an algebrauical rule that unlike terms cannot be added 
together, but can only be connected by the signs belonging to them. Thus, 
3a+5a= 8a, but 3a+ 5b must remain3a+ 5b. There is no general 
rule or formula applicable to the case you mention. The proper size of a 
sewer cannot be obtained correctly upon the assumption of so many acres to 
be drained. The proper plan is to estimate the maximum flow of water 
that will flow through it per second. If F = fall ina given length L, Q 
the quantity of water flowing in cubic feet per second, and D the required 


diameter, then D = J XL 
1225 x 





MOULDING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers afford me information respecting 
machines for moulding, such as are used for small sheaves and wheels? 
October 25th, 1869. ALPHA. 


DRAINAGE AT THE HAGUE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents give me any infor- 
mation about the pneumatic system of drainage now employed at the 
Hague? I more particularly want to know the cost per 1000 inhabitants 
in a town or district containing 10,000 ple—whether the system is a 
fair speculation, whether the system is patented, and to whom I had 
better apply for more detailed information, or where I can obtain plans, 
&c.? If you can assist-me in this you will very much oblige. 

Cc. T. G. 





SEWING MACHINES AND ELECTRICITY. 
(To the Editor of The Engineer.) 
Str,—Will any correspondent kindly favour me with a detailed descrip- 
tion of Mons. H. Cazal’s electric motor for sewing machines? F. E. B. 
London, November 9th, 1869. 


DRESSING PAVING STONES. 
(To The Editor of the Engineer.) 

Sir,—Having an inquiry for a machine for cutting and dressing square 
paving stones tor streets, and not being able to find a maker, I was re- 
commended to consult Tar Enoineer. If you, or any of your corre- 
spondents, know of any manufacturers of this class of machinery, and 
would let me know, I should feel extremely obliged. Samos. SmTHy. 


HUGHES AND SELLERS’ PATENT VALVES. 
(To the Editor of The Engineer.) 

Smr,—I noticed in your last week's patent list your description of 
Hughes and Sellers’ new safety valve. As there is nothing said about the 
action of the valve from deficiency of water in the boiler—one of the most 
important features of its action—I though b had looked 





t perhaps you 





it, and as I know your are ever careful to have proper descriptions of 

specifications inserted in your valuable journal, I have taken the liberty 

of naming it. In the form it appears it is not a complete description. 
London-road, Nottingham, Nov. 10th, 1869. G. D. Hucues. 


MEETINGS NEXT WEEK. 

Society or Enorneers.—The next ordinary meeting will be held on 
Monday evening, November 15th, 1869, in the Lower Hall, Exeter Hall, 
Strand. A paper will be read ‘‘On the Need for further Experiments 
on Strength of Materials,” by Mr. Charles J. Light. The chair to be taken 
at half-past seven o'clock precisely. 

Tue InstTiTuTION oF CiviL ENGrneers. --Tuesday, November 16th, at 
8 p.m. : Discussion upon Mr. Gandard’s paper “On the Strength and 
Resistance of Materials.” And, time permitting, the following paper 
will be read, ‘‘ Public Works in the Province of Canterbury, New Zea- 
land,” by Mr. Edward Dobson, Assoc, Inst. C.E. 


Tur ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
JSrom the ojice on the following terms ( paid in advance) :— 

Halj-yearly (including double number) .. £0 15s. 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letiers relating to advertisements and publishing departinent of the paper are 
to be addressed lo the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of Tue Encineer, 163, Strand. 
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THE STATE OF THE HOLBORN VIADUCT. 

Tuat a great and metropolitan public work should have 
been opened with much state and fanfaronade on Saturday, 
and should on the succeeding Tuesday have begun to show 
in one of its chief and most elaborate portions symptoms 
of decrepitude, is an unwelcome fact—one by no means 
creditable to us, who plume ourselves upon being the most 
constructive of nations, and which unpleasantly recalls the 
somewhat boastful and self-asserting speech of the engi- 
neer at the Mansion House dinner on the opening day, 
in returning thanks on his own part for the toast of 
“The Engineers,” when contrasted in remembrance with 
the few modest and unpretentious words of thanks on the 
same occasion uttered by Mr. Cubitt in reference to his 
own far greater and nobler work—Blackfriars Bridge. 

As we write (Wednesday evening, 10th November) 
crowds of passers-by are eagerly clustered round the splin- 
tering bases of the Syenite columns beneath the 
cast iron viaduct crossing over Farringdon - street, 
to which public attention bas been called by para- 
graphs in yesterday's and to-day’s papers, as 
erroneous as they are in some respects exaggerated as to 
matters of fact. And, as in Hood’s inimitable verses 
descriptive of Miss Kielmansegg’s fractured leg, the usual 
antipodes of opinion. 

** She'll recover - she won't,” 
were to be heard on all sides, all as boldly uttered as they 
were insecurely founded, and with quite as much knowledge 
of the subject present as of the surgical conditions involved 
in the well-known “ golden leg.” But why should the plebs 
be wiser than the plebs’ leaders? Here is Standard wisdom 
come to judgment— 

“* As we yesterday (the 9th) explained, the principal, almost the 
entire, damage isdonein the red granite bases supporting the columns. 
And its cause is tolerably obvious. They have been simply crushed 
by the tremendous weight placed upon them. Had they been 
another foot or two feet thicker, or had some yielding material— 
say lead— been interposed between their upper surface and the 
columns and their lower surface and the supporting plinth, they 
would doubtless have stood the strain. As it is, they have fairly 
given way. The result is annoying, doubtless, but is not irremedi- 
able, and need not in the least impede the traffic on the Viaduct.” 

The following are the facts, so far as we have been en- 
abled to observe them during a half hour's visit, in the 
imperfect light of this Wednesday afternoon :— 

The structure over Farringdon-street, as our readers 
know, consists of three ranges of cast iron double flitched 
arch girders. Those of the centre ope or roadway, about 
70ft. in chord, and those over the footpaths at the sides 
from 16ft. to 20ft. These rest upon or against the two 
masonry land abutments, and upon two ranges of 
ponderous and stumpy red granite columns along either 
side of the footway, which form the main and almost 
entire supports of the longer or centre ope girders. We say 
main, though not entire, because the whole of the super- 
structure is so bolted together into one great flat trayfull 
of pavement, &c., that were the columns taken away, 
and the tray strong enough to remain standing, it would 
be supported upon the land abutments alone. Farringdon- 
street crosses beneath at a considerable skew, and probably, 
from notions of some zesthetic kind, the shafts of the stumpy 
columns, with their fine deep black green Syenite bases 
and granite base blocks, have been made hexagonal in cross 
section, and the angles of these hexagonal prismsapproach (by 
reason of the skew, &c.) to nearly facing each other across 
the opes. Owing to the fall of the ground, the base blocks 
are much the highest at the east side—highest of all at the 
south-east—so that, as a whole, the eastern range of columns 
is a good deal higher than the western one. 

On examining the state of the columns we found the shafts 
of the four exterior ones at the north and south sides almost 
free from injury ; all the other columns more or less fractured 
and spauled, about the lower parts of the shafts, above the 
bases—the injuries being decisively greatest along the 
eastern range, and reaching a maximum there, in the second 
column south, from the north-eastern corner. Each 
hexagonal shaft consists of a bottom hexagonal plate, of from 

12in. to 13in. thick, only, directly above the green moulded 
base, and upon these are superimposed the huge hexagonal 
blocks of the remainder of the height of the shafts, which 
are prisms of about 29in. across each side, or about 4ft. 10in. 
in diameter (by eye only). Whether there be any injury 
at the upper parts of the shafts beneath the capitals we 
had not light to see, but at the lower end, what presents 
itself is more or less splitting and spauling of the lower 
12in, plates, and of the lower parts of the shaft blocks, at 














the junctions of these respectively, and at the beds of the 
same, upon the bases. 

These fractures are, we believe we may affirm, wholly 
confined to the salient angles situated at the inner sides of 
the shafts, or at those oppcsed to each other, and to the 
centre line along Farringdon-street. Some of the 
fractures are long and too serious to be viewed as 
mere eyesores; but if the cause of the evil »e 
at once removed, the injury may be _ prevented 
from going further and the evil will be reparable without 
taking down the whole structure ; if not so stopped, how- 
ever, the fractures will rapidly extend and increase, and 
the columns at least will be destroyed. 

Writing briefly, as we are compelled to do at this mo- 
ment, we shall not go into description of minute details of 
the phenomena presented, but at once give our conclusions 
as to the nature of this very ugly state of things. We 
need scarcely say to our readers that the popular notion of 
these columns being crushed by the tremendous weight 
placed upon them is absurd. Each column, with its cross 
section of about 1900 square inches of red granite, would 
almost sustain the entire passive and moving load of the 
whole structure, were this load a truly vertical pressure 
passing through the axis of the column; and the total load 
is divided amongst twelve of these columns. 

But the resultant pressures are actually not co-axial in 
any one column; on the contrary, the splitting and spauling 
presents to the educated eye undeniable evidence that the 
line of pressure is not vertical, nor through the axis, but 
lies close to the edge of each column, and, as stated, at the 
edges facing each other in the great centre ope. 

This has been brought about by two causes mainly, both 
attributable to the design, in which beyond question 
a grave error has been committed. The entire reti- 
culation in plan of arch-shaped cast iron girders is 
bolted together, and appears to be encastré with the heads 
of the columns; it is one huge grid, loaded with a platform 
But it consists, taken in the line of the 
Farringdon-street), of three 
very unequal spans, crossed by more or less com- 
pletely continuous girders, roughly speaking uniformly 
loaded. In such a case, the centre girder, being the 
longest, must deflect most, and so, when all are loaded, 
must at once bring the line of pressure out of the axis of 
each column, and bring the greatest nip just where it is 
now found te be by the mischief done. This displacement of 
the intended line of axial pressure will, of course, be 
greatest where the load is greatest, or the girders relatively 
weakest ; and this is just what we find. The columns 
under the extreme outside girders, which carry only the 
footways—and these at one side of the girder only—are 
uninjured, while the inside columns ae all more or 
less sO, 

But this change by deflection in the direction of pressure 
is not the entire cause of the damage. No freedom 
or allowance for dilatation or contraction by change of tem- 
perature appears to have been provided for. The columns 
must go—if such stumpy block scan—somehow along with 
the irresistible movements of the great iron grid upon their 
tops, when its temperature alters, and their tops must move 
off horizontally, moreor less, and in more than one direction. 
But even this is not all. An arched girder, when its tem- 
perature is changed, alters its curvature as well as its 
length. It is thus that the middle of the great arch of 
Southwark Bridge rises more than an inch between winter 
and summer temperature. So, conversely, such an arched 
girder, when it is cooled, sinks at the crown—cooling has 
the same effect upon it as an additional load would have. 
Now, this viaduct was put together, when bare of pavement, 
during the warmth of last summer—it is now at the 
freezing point—the crowns, therefore, of the whole of the 
arched girders over the great ope have sagged not only by 
their load, but also by this reduction in temperature, and 
have thus acted cumulatively in increasing the divergence 
from true vertical axial pressure upon the granite columns, 
and brought that to bea severe nip upon the outside edges of 
the salient angles of the columns on the sides looking in- 
wards towards each other. 

All the phenomena go to prove this. The columns at the 
east side have suffered most, because the bases are there 
the highest, and, therefore, the disturbing moment has 
there had most power slightly to alter their levels in 
obedience to the pressures through the surfaces or edges of 
the shafts ; and the inner columns have suffered most, not 
only because heaviest loaded, but because most cooled at 
night and least warmed again by the light and air of day, 
and the north-eastern columns, as being the most cooled and 
least warmed again of any in the whole structure, have 
suffered the most. 

Vibration—that grand bugbear for accounting for what- 
ever cannot be truly explained, or for hushing up unpleasant 
inquiries—has had nothing of any import to do with these 
results. . They are simply due to the imperfections of a 
very ill-considered design, aggravated a little in effect by the 
ill-judged form and pose given to the hexagonal granite 
columns, which, had they been plain cylinders, might, 
possibly, have mercifully borne, without complaint, their 
unfair treatment by the engineer. 

And now what is to be done, to prevent the entire 
destruction of these costly ranges of polished columns, and 
keep them safe hereafter! The remedy fortunately is not 
difficult, and need not be very costly; but to be of any use it 
must be prompt. The columns must be completely freed from 
all rigid connection with the superstructure, the pressure 
from which must be made to be vertical pressures alone, 
and these through the axes of the columns. 

There is a sort of plinth of about 12in. deep above the 
capital of each column, which, if taken out, will luckily 
afiord just room enough to put instead as many sets of 
supporting balls, or spherical knuckles, on which the 
superstructure shall rest and be free—being also freed upon 
its land abutments. If this is done promptly, the columns 
cau yet be repaired and their disasters be forgotten. 

Let heavy wale timbers then be at once shored uP 
against the soffits of the lines of girders in line with 
Farringdon-street, at both sides the lines of columns, and, by 
enough screw jacks, let the columns be relieved of their 
loads—half an inch will do it, Support and raise also in like 
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manner from beneath the centre of the large arched girder 
—and so let all stand, until the new friction ball capitals 
for the columns shall be got ready and put into place, 
when all may be set right again—assuming the large 
arched girders to be strong enough to do without being 
encustré, and without stopping the traffic. 

As to whom this delicate operation ought to be entrusted 
to it is not for us to offer any opinion, but we will venture 
bluntly to say that the aldermen and other City magnates 
will act wisely by at once putting such an operation as 
we have merely sketched into the hands of some com- 
petent engineer, accustomed to iron work rather than to 
brick and architecture, and postpone their intended “ full 
discussions as to the causes of this disaster,” for the present 
at least. “ Quos ego, sed motos preestat componere fluctus.” 


THE EXPLOSION ON BOARD THE THISTLE, 


Tur explosion -as we suppose we must call it—on board 
the Thistle is almost without a parallel in this country. 
In the United States steam boiler explosions, sending a 
score or two of souls to eternity, are not uncommon ; but 
in this country we never carry 200 1b. steam in boilers 
Sft. or 9ft. in diameter, made of 3in, plate, and fed with 
water little better than liquid mud. The disastrous failure 
of a uvwine boiler in this country is, indeed, an exces- 
sively rare occurrence; and one of her Majesty’s ships is the 
very last place where we should think of anticipating the 
occurrence of such a catastrophe. It would be in bad 
taste, to say the Jeast, to pronounce a decided opinion as 
to the cause of the Thistle explosion while a legal inquiry 
was pending; but it is tolerably certain that the verdict 
of the jury will be pronounced while the sheets of 
this journal are yet wet from the press, and it can, 
therefore, do no harm to place before our readers 
a few facts and opinions regarding the occurrence. 
It will be found on examination that there is nothing 
abnormal about the explosion except the circum- 
stances under which it occurred. The boiler failed, indeed, 
just as hundreds of boilers fail every year on land, and the 
reason why the results were so disastrous is simply because 
the steam escaped into a limited space crowded with engi- 
neers and stokers. 

The Thistle is a ship of 435 tons burden, and fitted with 
twin-screw engines of 120-horse power. We believe we 
are correct in stating that neither boilers nor engines were 
new, the hull was; and the machinery consisted of two 
pairs of 60-horse engines taken out of single-screw boats 
long since broken up. These engines were supplied with 
steam by three cylindrical boilers with internal furnaces, 
the flame, &c., being carried to the up-take at the back end 
by a number of flue tubes, asinalocomotive. The boilers were 
placed side by side fore and aft, and the engine-room and 
stokehole were continuous, no bulkhead dividing them. 
This, at least, is the usual arrangement adopted in her 
Majesty's gunboats. The engines were fitted with con- 
densers, the air pumps of which could be disconnected so 
that the machinery could be worked either with or without 
a vacuum. What advantage is to be gained from this 
arrangement we are unable to say, because it is difficult to 
understand under what circumstances the Thistle could 
have operated without having plenty of water free from 
sand for condensation. When condensation was used the 
boilers were pressed to 501b.; when the airfpumps were off 
the safety valves were loaded to 70 Ib. 

On Wednesday week the Thistle went to the measured mile 
on the Maplin Sands for a speed trial. She used her con- 
densers at first for a few runs with satisfactory results, 
‘They were then taken off and the pressure increased to 70 Ib. 
Two runs were made at this pressure; on turning for the 
third run, the crowns of two furnaces came down, and 
steam and water at once escaped into the engine-room and 
stokehole, killing on the spot eight individuals and severely 
wounding eleven others, several of whom have since died, 

The only question to be solved is, why did the furnace 
crowns come down ! The men killed were killed at once by 
inhaling scalding steam; shut up in a close stokehole, they 
had not a shadow of a chance of escape. The boilers had 
been tested to 180 Ib. with cold water some time before, 
therefore it was all but certain, humanly speaking, that 
they were safe at a much higher pressure than 70 lb., so 
long as the metal was not over-heated. We are, therefore, 
driven to the conclusion that a boiler able to stand 180 Ib. 
to the square inch one day will give way with less than 
half the strain on another, or else that the crowns of the 
furnaces got red-hot. 

Now, it is to be borne in mind that this vessel was racing 
against time when the catastrophe occurred. It is a favourite 
jockeying trick to cut off the feed during the runs, and to 
put it on just at the turn at the end of the run, So long 
as ebullition was kept in full swing the water would show 
in the gauge glasses, but the mement the feed was turned 
on the level would fall from well-known causes, and, 
as the fires were no doubt urged to their maximum in- 
tensity, a very few seconds would suffice to raise the 
temperature of the crown-plates to a red heat. Then they 
would collapse, and the men in the engine-room and stoke- 
hole would be killed. There are just two other solutions 
of the difficulty. One is that deposit formed so quickly 
under the heavy pressure that the crown-plates became red 
hot because the water could not get at them. The other is 
that the hydraulic test overstrained and injured the boiler. 
We confess we see nothing in either hypothesis to 
recommend it; and as all those most competent to state 
the truth are dead, this explosion will be probably relegated 
to the class of “ mysterious boiler explosions,” unless we 
seek the true explanation in the fact that men eager to get 
a little more speed out of a boat are not particular to half 
an inch as regards the depth of water over a furnace crown. 


PETROLEUM—IN LAW, IN COMMERCE, IN TRANSIT, AND IN 
STORE. 

A CONSIDERABLE degree of alarm exists in the public min d 
at the present time on the subject of petroleum. As a 
panic producer this article stands next to nitro-glycerine. 
For in: ance, there is the fear of some tremendous com- 
bustion of petroleum somewhere in the east of London, 
and all the horrors of the Bordeaux conflagration—or 





something even worse—are apprehended as likely to befal 
the river Thames. Numerous lesser disasters are also 
attributed from time to time to the action of petroleum, 
In dealing with this question, it is desirable to understand 
the exact nature of the article referred to, and it will be 
found on inquiry that definitions vary considerably. In 
the first place there is the “petroleum” of the Act of 
Parliament. This must needs give off inflammable vapour 
at a temperature of lessthan 100 deg. Fah. If the 
oil requires 100 deg. or more for the evolution of in- 
flammable vapour, then—according to the plain wording of 
the Acts of 1862 and 1868—it is not petroleum. We may 
all it cider if we please, and store it with equal freedom. 
We know there are certain lawyers who will dispute such 
an interpretation, and who say that such storage would be 
illegal. Nevertheless, the Act of 1868 defines the matter 
as follows, and we will refer the query to the common 
sense of the reader :—“ For the purposes of the Petroleum 
Acts, 1862—1868, including all local Acts and bye-laws 
relatmg to petroleum or the produce thereof, ‘ petroleum’ 
shall include all such rock oil, Rangoon oil, Burmah oil, 
any product of them, and any oil made from petroleum, 
coal, schist, shale, peat, or other bituminous substance, and 
any product of them, as gives off an inflammable vapour at 
a temperature of less than one hundred degrees of 
Fahrenheit’s thermometer.” We conclude, therefore, that 
the law draws the line at 100 deg, and that the oil which 
— this or a higher temperature for the evolution of 
inflammable vapour, is not petroleum in the eye of the law, 
and as such passes free of the Act, as well as of the local 
Acts and bye-laws. 

We now come to another authority than that of the law 
—-the authority of the market. Yet even this is based on 
the law. Where the Act says petroleum ends, there the 
merchant says petroleum begins. If a man goes into the 
City and purchases petroleum wholesale, he buys on what 
are called “ Association terms,” that is to say, he does so 
if he wishes to keep clear of the Act of Parliament. The 
law in effect says that mineral oil with a “ flashing point ” 
below 100 deg. Fah. is dangerous, and must be carefully 
looked after. At the same time it justifies the inference 
that oil with a flashing point at and above 100 deg. isa 
safe article. “ Association terms ” require that the oil shall 
be sold subject to a test. The Association is a voluntary 
organisation, designed to facilitate trade by adopting a uni- 
form mode of testing. The bargain being struck, a sample 
of the oil (drawn from at least 5 per cent. of the barrels) 
is sent to the offices of the Association and tested under its 
authority. The oil is, in fact, tested for its colour as well 
as its flashing point, but the latter is all we need refer to 
at present. ‘The oil having been duly tested, a certificate is 
given in the name of the Association, showing what is the 
temperature at which the sample evolves inflammable 
vapour, that is to say, what is the flashing point. This 
may be above or below the standard of the Act of Parlia- 
ment, and the commercial value of the oil is immediately 
affected by the result. Oil which fails to satisfy the 
requirements of the Act of Parliament is either trans-shipped 
to the Continent, where the standard is 90 deg. instead of 
100 deg., or it is mixed with an oil which is above the 
standard, so as to raise the flashing point to the requisite 
degree. 

Thus, in reference to the English market, we come to 
another kind of petroleum, namely, that which is called 
“merchantable.” The oil which the law calls petroleum is 
exactly that which the merchant refuses to recognise, while 
that which the merchant calls petroleum is an article not 
included in the parliamentary definition. These two kinds 
of petroleum, therefore, are defined each in a way the exact 
contrary of the other. But that which is popularly termed 
petroleum includes both kinds, and hence we have practi- 
cally a third definition, Even the law speaks in one place 
in the popular parlance, where it alludes to “any oil made 
from petroleum.” 

But there is yet another distinction to be laid down, and 
that of a very vital character. Practically, so far as the 
safety of the public is concerned, it may matter little 
whether the flashing point be at 100 deg. or at 90 deg. 
But it matters a great deal whether it be 100deg. or 32 deg., 
or perhaps 9. ‘There is a so-called petroleum, which is 
properly designated “petroleum spirit,” between which and 
the merchantable petroleum there is as much difference as 
between whiskey and ale. At any temperature this will 
evolve an inflammable vapour, capable of forming an 
explosive mixture on meeting with the atmosphere. The 
contact of flame fires this vapour, and the ignition of the 
spirit follows. This is the article which has caused such 
frightful catastrophes in various parts of the world. Had 
this spirit never been produced we should have heard as 
little about the perils of petroleum as we commonly do about 
the tremendous danger of storing wines and spirits in the 
docks—articles far more inflammable than merchantable 
petroleum. The petroleum spirit commonly passes as 
“naphtha,” and was the cause of the lamentable occurrence 
on the Brighton Railway at Three Bridges, when two of 
the company’s guards were killed. As tor the Abergele 
holocaust, petroleum had nothing to do with it, the agent 
of destruction in that case being British paraffin, an oil 
safe enough under ordinary circumstances, but in this case 
set on fire by the furnace of the engine, which in like manner 
would have fired wine, whiskey, or brandy. The mishap to 
the Lady Wodehouse steamer was due to the presence of 
petroleum spirit, in felicitous conjunction with lucifer matches 
and vesuvians. With roaring furnaces and heaps of blazing 
matches, of course it is possible to set almost anything on 
fire iene certainly no kind of oil can be considered fire- 

root, 
We have said that the law takes no cognizance of petro- 
leum which stands a certain test. But the limit is even 
closer than this. The law of 1868 says :—“ No petroleum 
shall be kept, otherwise than for private use, within fifty 
yards of a dwelling house or of a Pnilding in which goods 
are stored, except in pursuance of a licence given in ac- 
cordance with the Petroleum Aet, 1862.” ‘Thus, if the 
petroleum is such as the law considers dangerous, it may 
yet be stored-—-without lieence, and to any extent—pro- 
viding the rule of fifty yards’ isolation be observed. In 





the case of a vessel coming into London with parliamentary 
petroleum on board, she must comply with the regulations 
of the London authorities, under a penalty of £20 per 
day. As for petroleum ia transitu overland, it is simply 
subject to the Carriers’ Act, by which carriers are enabled 
to lay down their own rules on a question of safety. A 
board of railway directors, if they think fit, can absolutely 
refuse to convey petroleum on their line, and may thus 
practically exclude the article from the localities dependent 
on that particular railway. ‘This arbitrary power is at 
the present time actually put in force by the Great Eastern 
Company, no petroleum being allowed to traverse their 
railway, although the line is open for the transit of 
gunpowder, whiskey, and spirits of turpentine. If the 
company refused the last-named article, it is difficult to 
know how the inhabitants of the eastern counties would 
get their houses painted. Whether a great carrying 
monopoly shall be allowed to exercise so arbitrary a power, 
may be gravely questioned. The Carriage and Deposit of 
Dangerous Goods Act gives the Privy Council authority 
to declare at any time what goods may be refused by a 
warehouse owner or carrier as being “specially danger- 
ous.” No Order in Council has yet declared petroleuin of 
any kind to be “specially dangeyous,” 









ud it seems un- 
reasonable that a board of directors should thus virtually 
usurp and override the functions of the Privy Council. 

There are three wharfs in London where petroleum is 
principally stored. In fact no considerable quantity is 
stored anywhere else. These three depots are known as 
Rowatt’s Wharf, Plaistow Wharf, and Mellish’s Wharf. 
The first of these is in Bow-creek, and the last-named at 
Millwall. The total quantity at these three wharfs a short 
time ago was under 27,000 barrels, each barrel containing 
thirty-three gallons English. The value of this stock 
would not be far short of £70,000. At times the stock on 
hand is rather larger than this. It may be some satis- 
faction for the public to know that petroleumisan insurable 
article, and that such an office as the Sun—among others— 
accepts the risk. ‘There is even some expectation that the 
rates of insurance will be reduced. Speaking in the first 
instance of Rowatt’s Wharf, at Bow-creek, we may 
specify that this is the depdt which has been referred to 
as likely to produce a wholesale disaster in the east of 
London. It is somewhat singular that this is the only 
wharf out of the three which confines itself to the recep- 
tion of what we may call first-class petroleum, that is to 
say, “ merchantable petroleum,” which, therefore, does not 
give off inflammable vapour at a temperature of less than 
100 deg. Fah. Yet the proprietors of Rowatt’s wharf have 
placed themselves under the supervision of the Metropolitan 
Board of Works, and have taken out a licence from that 
authority, complying with the conditions laid down in the 
licence, and even exceeding those requirements. All the 
barrels—and these have never exceeded 13,000—are piled 
up in pits of 2ft. deep, and although the pile of barrels 
rises considerably above the top of these pits, yet the ex- 
cavation would materially check the flow of oil outwards 
in the event of fire. The pits are in buildings, shut up 
with iron doors. The wharf itself is fringed with an em- 
bankment of concrete, 3ft. high. Under no circumstances 
is any light allowed to be carried into the warehouse 
Notices are exhibited against smoking, and the men are 
searched for lucifers. So far as artilicial sources of light 
or heat are concerned, as much care is taken as if the 
barrels contained gunpowder, 

Plaistow Wharf is the great receptacle for petroleum 
spirit imported from the United States ; petroleum also is 
taken. Here the same rules apply as at Rowatt’s Wharf. 
The pits are deeper, being sunk about 4!ft. below the sur- 
face. Notices are exhibited at this wharf that any barge 
found having fire on board will be cut adrift. At Mellish’s 
Wharf, Millwall, both petroleum and petroleum spirit are 
stored, and the precautions adopted are similar to those 
already described. Upon the whole the danger to London 
is very much less than has been represented. The really 
perilous article is petroleum spirit, which evolves inflam- 
mable vapour at all temperatures, and is little else than a 
liquefied gas perpetually seeking to escape from the liquid 
state. As for the Petroleum Acts, they need considerable 
amendment, both in regard to the mode of testing and 
other matters. A bill for this purpose was introduced last 
session by the Government, but, being opposed by the 
British oil interest, was withdrawn, the Government being 
too much occupied by the Irish Church question to fight a 
battle on the virtues of petroleum and parailin. 





THE NEW INTERNATIONAL EXHIBITION BUILDING.—The follow 
ing tenders were sent in for the execution of the works to be 
erected by her Majesty’s Commissioners for the Exhibition of 1851 
at South Kensington for the forthcoming annual international 
exhibitions: - For the main building:— Messrs. Wm Cubitt and 
Co., £72,200; Messrs. Holland and Hannen, £71,800; Messrs. 
Mansfield, Price, and Co., £70,900; Messrs. Geo Smith and Co., 
£68,407; Messrs. Lucas Brothers, £68,335. For the conservatories 
over the arcades:—Messrs. Holland and Hannen, £5940; Messrs. 
Geo. Smith and Co., £5896; Messrs. Mansfield, Price, and Co., 
£5850; Messrs. Wm. Cubitt and Co., £5780; Messrs. Lucas 
Brothers, £5696. Messrs. Lucas’ tenders were accepted. The 
tenders for the terra-cetta decorations were as follows:—Mr. 
James Pulham, £3867; Messrs. Gibbs and Canning, £3760; Messrs. 
Alex. Wilson and Co., £3700; Messrs. Blanchard, Sons, and 
Co, £2860. Messrs. Blashfield, Cliff, and Son, Lindsay and 
Anderson, and the Coalbrookdale Company sent in tenders for 
portions of the terra-cotta. Messrs. Blanchard will execute the work. 

WILKIN AND CLARK’S BrakE.— Our article descriptive of this 
brake has, we are told, conveyed an erroneous impression that the 
Midland Railway Company had iuvitiated its adoption. The facts 
are briefly these :—About two and a-haif years ago Mr. Burnett, 
locomotive superintendent of the Metropolitan Railway, wishing 
to adopt the best continuous brake that could be had, had invited 
the principal patentees to submit their respective inventions, and, 
after repeated trials, he elected to give the preference to Mr. 
Clark’s improved brake which he was just then introducing. 
From that time forward Mr. Clark received every facility from 
Mr. Burnett in the prosecution of his experiments, until a whole 
train was fitted and put on regular traflic. On this being done, 
the new principle introduced in this brake attracted the notice of 
railwa: i and officials, and, amongst others, Mr. Needham, 


of the Mi and Railway, who arranged to have one of the Midland 
trains fitted with it. That fitted on the Midland is self-acting, or, 
in other words, the line is slackened when the brake is applied, 
whereas on the Metropolitan it is wound up as on the North 
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THE HEATON STEEL PROCESS.—MONSIEUR 

‘ GRUNER’S REPORT. 

WE are enabled to lay before our readers at this early 
period an English translation of the long-expected memoir 
on the Heaton steel process, by Monsieur L. Gruner, the 
eminent professor of metallurgy, of the Ecole des Mines, 
Paris. We shall print the whole in successive numbers of 
Tue ENGINEER. 

The facts recorded - collected directly by M. Gruner, 
and discussed with his habitual ability and impartiality— 
are highly important, and will no doubt tend to enable 
sound notions to be formed, and to correct some misappre- 
hensions as to the nitrate process. We reserve any remarks 
until we shall have concluded the memoir itself, when we 
shall probably direct our readers’ attention to the practical 
results which seem +o be indicated. 

This report would have been published long since but 
that, as the result of labours which, in accordance with the 
rules of the Ecole des Mines are required to appear first in 
the pages of the Annales des Mines, it became necessary that 
the publication should be delayed until after its appearance 
there.* 

Everyone knows the defects of large masses of iron pro- 
duced by welding. It is now sought to introduce ingots of iron or 
steel as substitutes for welded bars which are not homogeneous. 
The Bessemer and Marten processes produce such homogeneous 
ingots, the former by refining pig iron, simply by the blast, the 
latter by a reaction of malleable iron on pig iron. But both these 
methods require pure pig iron, and have, therefore, a limited field 
of operation. To obtain cast steel or homogeneous iron from or- 
dinary iron ores is the present desideratum of ironmasters. The 
two elements which most impair the tenacity of iron, or, at any 
rate, those which most contaminate common iron ore, are phos- 
phorus and sulphur. To get rid of these two substances, either 
from the ore or from the pig, is the problem for solution. 


Sulphur, we all know, is not in general hard toeliminate. Thebest | 


Swedish ores are Pyritose, and, nevertheless, produce excellent 
iron. It suffices to roast them carefully, and then treat them in 
the blast furnace with an excess of flux, and, if need be, with the 
addition of manganese. 

The difficulty in eliminating the phosphorus is greater. Theo- 
retically, it would not seem impossible to extract it from the ore 
itself, at any rate, when, as frequently happens, this element is 
found in the condition of phosphate of iron. 

Carbonate of soda, in tine, decomposes phosphate of iron. 
But if the process is possible in theory, it appears to me to be 
almost imprac icable on the large scale. The prolonged lixiviation 
of such large masses, without going into the cost of the reagent 
itself, would be embarrassing ; the cost would be dispropor- 
tionate to the present low value of wrought iron. Lesides, 
we know of no reagent which can hinder the combination of 
phosphorus andiron during thereduction of theore. Weare, there- 
fore, compelled to attempt the dephosphorisation of the pig itself. 
We succeed partially, either by puddling or the refining process; but 
only on the condition of always operating under a bath of basic 
slag. So soon as the slags contain forty per cent. of silica, the 
bases no longer retain the phosphoric acid—phosphorate of iron is 
continually being reproduced. This -is what happens in the 
Bessemer converter and the Marten reverberatory furnace, where 
the slags, thanks to the high temperature and to the fire-clay 
lining of the chambers, are always charged with an excess of 
silica. If it be not so in the puddling furnace, and even in the 
refinery, we must attribute the fact to the chilled-metal lining of 
these furnaces, which allows of the formation of slags, which are 
at the same time basic and charged with an excess of oxides. In 
the puddiing furnace, the dephosphorisation is, moreover, 
facilitated by the material of the hearth and the fettling which 
supply the slags with peroxide of iron. In the finery furnace 
the reducing action of coke is more than compensated by the 
energetic action of the blast, which not only acts directly on the 
pig, but also is continually imparting excess of oxide to the pro- 
toxide of iron in the slag, and, so by this twofold action, renders 
it wore or less basic. This effect of the lining of the furnace on 
the dephosphorisation of the pig, has just been newly verified by ex- 
periments made at Kénigshiitte, in Silesia. A Bessemer converter 
was put up at these works in 1865, and they endeavoured to con- 
vert the pig irons of the district, which are more or less 
phosphoric. The products obtained could be rolled, hammered, 
and welded, but when cold would not stand concussion. They 
had to give up using them for tires, springs, &c., but it was found 
possible to use them for rails. It was then attempted to get rid 
of the phosphorus by a preliminary refining ; for that purpose 
the well-known gas furnace of M. Eck was selected. It is, as 
well-known, a reverberatory furnace, with a concave hearth, 
heated with gas, and provided with tuyeres, which project 
numerous jets of blast on the bath of pig. The pig experimented 
on contained half per cent. of phosphorus (0°0049). A first ex- 
periment, taken immediately after the simple melting, gave 00 514 
of phosphorus ; a second, taken after three hours of the refinery 
00570. As in the Bessemer converter, all the phosphorus was con- 
centrated in the refined metal, and that in proportion to the 
waste caused by the refining. M. Nedding, who gives the results 
of these experiments, does not give the analysis of the slag pro- 
duced ; but it is cle:r that it must have been silicious, like the 
slags resulting from the Marten process; and this state of things 
could only be remedied by adding oxide of iron, for, if the tem- 
perature be high, the oxide is rapidly reduced by the pig, or turned 
into slag by the lining of the furnace. The argilo-silicious 
character of the lining and of the hearth completely prevents the 
elimination of the phosphorus This, by the way, is the grand 
defect of the sand hearth in the puddling furnaces. 

Puddling proper was thew substituted for the refining, but they 
committed the mistake of puddling at a high temperature in a 
balling furnace instead of dry puddling. In this case, too, the 
crude iron still retained 0°001 of phosphorus, which is too much 
for good Bessemer steel. The crude iron thus obtained was never- 
theless remelted in the cupola by Dr. Parry’s method, and the 
metai, recarburised by such re-melting, run direct into a Bessemer 
converter. The operation so conducted is not impracticable, but 
the molten iron lacks silicon, and the cost is too heavy. The 
Parry process is really only practicable, so far as cost is concerned, 
if the phosphorus be eliminated by the finery, as I proposed in 
my “‘ Essay on Steel” in 1867, page 106; but this refining, as I then 
said, should be done under a layer of basic slag. 

Our scientific ironmaster, M. ier, has long since shown 
that this purification is, at any rate, partially realised in the 
English finery (‘‘ Traité de la Voie Séche,” vol. ii., page 289, 
“* Analysis of Dudley Finery Slag”), and the fact was put beyond 
doubt in 1833 by Mr. Thomas, an old pupil of the School of 
Mines at the Décazeville Works. It is, nevertheless, certain that 
it would be better to try the dephosphorisation in a reverbera’ 
furnace, avojding contact with the fuel, only it would be necessary 
to build this furnace like a puddling furnace, with a hearth and a 
lining of cast iron properly cooled and fettled with oxide of iron. 
This is what an English ironmaster, Mr. Samuelson, of Banbury, 
has quite recently tried. His furnace is provided with a cast iron 
hearth covered with a layer of roasted scrap iron, to facili- 
tate the running of the refined metal. The hearth is made 
movable; it is balanced on a horizontal axis, and can be 
inclined to the ingot mould. The hearth is renewed, or at least 
repaired, every eight heats by adding 100 lb. of fresh scrap iron. 
The pig, re-melted in the reverberatory furnace, or brought 


~* In the decimal notation followed through this memoir, the author 
employs 100 as his imteger. 








directly from the blast furnace, is exposed to the reaction of rich 
protoxide of iron employed by itself, or with more or less sea salt. 
The metal so purified is then puddled in the usual way, or con- 
verted into cast steel in a Marten-Siemens furnace. The patent 
affirms that a ton of steel refined by 3 cwt. of magnetic oxide, 
containing 58 per cent. of iron, yields from 194 to 20 ewt. of fine 
metal; that in treating Cleveland pig the phosphorus is reduced 
from ‘012 to ‘004, and that bar iron, obtained by puddling this 
refined metal in the ordinary way, retains only ‘0010 of phosphorus 
and 0005 of silicon. 

This result, imperfect as it is, is nevertheless a fresh proof of 
the possibility of at least partially dephosphorising in the finery 
when the furnace and the bath of slag fulfil the conditions above 
prescribed. But to arrive at a more perfect purification we must 
employ reagents more energetic than oxide of iron—we must 
have oxide of manganese and alkaline matters. We know, more- 
over, that these reagents have been tried at different times. In 
the above-cited essay of Mr. Thomas lime and oxide of manganese 
are mentioned as having been employed in the fineries of the 
Decazeville Works. In the experiments in question it was ascer- 
tained that these two substances favour the elimination of sulphur, 
phosphorus, and silicon. But let us remember on this head, that 
if there was an energetic elimination of phosphorus, and if the 
slags contained 4 to 5 per cent. of phosphoric acid, the fact was 
solely due to their basic condition. The proportion of silica they 
contained was not more than 30 per cent., that is also, by the 
way, the percentage of silica in the phosphoric slags of Dudley, 
given by M. Berthier, whom we quoted just now. 

We have ‘also as a purifying agent the powder made by Dr. 
Shafhautl, of Munich, composed of sea salt and peroxide of 
manganese, and long used in the manufacture of puddled steel. 

About the same time, in my lithographed “Lectures to the 
School of Mines of St. Etienne, 1841” (p. 191), I suggested the 
use of crude tartar and alkaline carbonates for the purification of 
pig iron. Later MM. Fontaine and Du Motay recommended for 
the same purpose the hypochlorides; and in England Sir F. 
Knowles took out a patent in 1851 (No 1921), for the use in the 
puddling furnace of various reagents, such as the nitrates and 
other salts of soda and lime. Butall these reag- nts are difficult to 
use in reverberatory furaaces, Their small specitic gravity and their 
volatile character cause the reaction to be very imperfect. The 
contact between such matters and the pig is entirely superficial. 
All the art of the puddler is unavailing to effectually counteract 
this objection. The object to be achieved is to render the contact 
moie intimate. Among the experiments made in England with 
this view we have to cite those of M. Korshunoff, and more par- 
ticularly the very simple process of Mr. Heaton M Korshunoff, 
a young Russian engineer, settled at Birmingham, took out his 
first English patent September 26th, 1865, and his second 
November 10th, 1866. He proposes different contrivances, which 
allaim at facilitating the reaction of various carbonising or oxidising 
reagents, such as mineral oils, nitrous vapours, salts, hydro- 
chloric acid, &c., on pig iron and malleable iron. But all these 
contrivances are more or less complicated, and seem to me to 
realise but imperfectly the object in view. The one to which M 
Korshunoff seems to attach the most importance is a sort of 
low Bessemer converter, so arranged as to act as a puddling 
furnace when in a horizontal position. The operation is com- 
menced as in the Bessemer converter, only with this addition, that 
the reagents above enumerated, whether liquid, solid, or gaseous, 
are introduced with the blast. The operation is finished by 
puddling the metal so refined in the ordinary way. The product 
would, consequently, be a bloom, and not an ingot. It is a retro- 
grade movement in comparison with the Bessemer and Marten 
processes: and, as far as his puritication by chemical reagents is 
concerned, the memoirs and pamphlets published by the inventor 
cite no trials tending to establish the efficacy of his proposed 
methods. 

Mr. Heaton’s English patents are dated March 17th, 1566 
(No. 798), May 3rd, 1867 (No. 1295). Mr. Heaton uses nitrate of 
soda more particularly, but not exclusively. 3ut the chief 
characteristic of his process is the ingenious contrivance which 
causes the gases resulting from the decomposition of the nitrate 
to pass in thin jets through the molten metal, so as to multiply 
the points of contact. 

It may be asked whether this intimate contact would not be 
brought about just as well by the blast in the Bessemer converter, 
since at Neuberg, in Styria, they have successfully introduced coal 
dust in the blast? One might, indeed, so inject, on M. 
Korshunoff’s plan, various alkaline salts, such as nitrates and 
carbonates, &c.; and Mr. Bessemer himself has lately taken out a 
patent with the same object in view (December 31st, 1868). But 
I think I can answer for it that, as far as phosphorus is concerned, 
the purification would be altogether illusory under the conditions 
on which the Bessemer converter is worked. The alkaline base 
would seize upon the silica and would set the phosphoric acid free 
to be again reduced by the iron. If, on the other hand, to avoid 
this disaster, we were to augment the proportion of base to 
restore 30 per cent. of silica to the slag, we should infallibly 
destroy the lining of the converter. At these high temperatures 
the refractory linings do not resist the corrosive action of basic 
slags, the only ones, as I said before, which allow the phosphorus 
to be efficiently expelled in the form of phosphates. 


THE HEATON PROCESS. 

The purification of pig iron by the Heaton process is based on 
the reaction of nitrate of soda, which is at ouce basic and 
oxidising. The nitric acid oxidises the silicon, the phosphorus, 
and the sulphur; the soda seizes on the acids so formed, and 
withdraws them from the reducing action of the iron. These 
reactions are known, but the difficulty in operating on large 
masses is to obtain a sufficiently intimate contact between the 
molten metal and the nitrate to produce an efficient purification, 
without, however, causing an action so energetic as to result in 
violent explosions. Mr. Heaton adopted several contrivances in 
succession, which I need not review. It will be sufficient to 
describe his latest improvement, which has the great merit of 
being both simple and cheap. 

This apparatus consists of a cylindrical vessel with a movable 
bottom, a kind of cupola without tuyeres, into which is run the 
molten metal to be purified. In England it is called a Bessemer’s 
converter. The movable bottom is « cylindrical cauldron of sheet 
iron, provided with two trunnions, which allow of its being held 
by a forked lever mounted on a wheel carriage. By this means 
it is removed and replaced after each operation. The interior of 
the cauldron is lined with bricks or refractory clay, worked into 
the shape of a hemispherical basin. 

The converter and its movable bottom are provided with 
flanges which are held together by clamps and wedges for each 
operation. The converter itself is lined with fire-bricks, and pro- 
vided with a sheet ironchimney like a cupola; on the top of the chim- 
ney is a sheet iron cap, intended to stop the projection of incan- 
descent slag and metal, which might take place in the event of a too 
violent deflagration of the nitrate. The molten pig is poured into 
the converter through a lateral aperture, a sort of box-funnel, 
which can be closed at will by a wrought iron lid, or simply by a 
brick. The dimensions vary with the weight of metal to be treated 
at each operation. There are four converters at Langley Mill, two 
large and two small ones, the latter are used for charges of about 
15 ewt., the former ones for more than double that quantity. But 
that is not the necessary limit of their capacity ; like the Bessemer 
converters, they can be made of any size, and, as in the Bessewer 
process, on account of the heat absorbed by the lining of the 
converter, the operation, within certain limits, is the more uni- 
form as the volume of metal treated is increased. Still the process 
is successful even where the charge treated does not exceed two 
cwt. The interior diameter of the 15 cwt. converter is 29in., and 
the depth of the bottom is about 12in. The distance from the 
yo of the box-funnel, into which the molten metal is run, to 
the bottom of the nitrate chamber, is 4ft. 3in., and from the same 








funnel to the top of the vessel 36in. Above this is a simple 
chimney of sheet iron, slightly conical, the height of course de- 
pending upon the height of the roof of the works, through which 
it has to be carried. The large converters for threc an 
interior diameter of 39in., and the depth from the funnel to the 
bottom abou: 78in. The molten metal to be purified may be taken 
direct from the blast furnace, and in fact it ought always to 
so, unless, indeed, the modifications I shall presently recoramend 
be adopted. Treatment direct from the blast furnace was tive 
method pursued at the Stanton Works near Trent, in the Er 
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Valley, while at Langley Mill itself, there being no blast furnace, 
the pig is run down in a common cupola. But this arrangement 
is simply experimental, and not to be taken asa model for imita- 


tion in the erection of new works. The essential featur 
Heaton’s invention lies in the arrangement of the nitrat: 


or iT. 
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To insure the gradual decomposition of the salt by the molten 
metal, the nitrate must be tightly packed into its chamber, and 
further protected by a perforated cover. If the stream of molten 
metal feil directly on the nitrate it would at once penetrate and 


force its way to the bottom of its mass. The action would be most 
violent and instantaneous, and the alkaline salt would soon tloat with- 
out efficiently permeating and reacting on the molecules of metal to 
be purified. To avoid this, the above-mentioned perforated cover 
is placed over the nitrate when it has been p«cked into the mova- 


ble bottom—it is a thin plate of cast or sheet iron perforated 
with a great number of holes about jin. in diameter. Mr. 
Heaton habitually uses a cast iron plate of about yin. in thick- 
ness, but a piece of thin sheet iron seems to me better, and 
answers better in the little experimental 2 cwt. converter which 


Mr. Sharpe has lately erected at Villette near Paris. To prevent the 
displacement of the plate by the molten metal, it is heid down by 
wedges of iron or brick. These wedges ate laid betwee), 
and two flat iron bars laid across it, and nipped by the projecting 
flanges of the converter and the nitrate chamber; moreover, to 
prevent any leakage, the joint of the flanges | 


the plate 


between the 
bottom and the converter is luted by slightly moistened moulding 
sand. Then the clamps and the wedges bind them together and 
make all sure. When the converter has been thus prepared, all 
is ready for the reception of the moiten metal to be treated. 
Having been present at some twelve conversions, I will first of all 
relate the general plan of operations. I will then give an account 
of the results obtaiued from the Moselle pig irons. I will proceed 
to give my analyses, which will show what degree of puritication 
can be effected by this process. (I should say here that 1 visited 
Langley Mill in December 1868, accompanied by Mr. Sharpe, an 


English engineer acting for Mr. Heaton-in France, Baron ¢ 

d’ Adelswiird, and M. Thiéblemont, engineer of the house of d 

Wendel et Cie, the object of our visit being to asce: 1 the 
effect of the process on the pig irons of the Mo elle district.) The 
principal reagent used by Mr. Heaton is Peruvian nitrate of soda, 
but he habitually mixes with it a certain prportion of quartzuse 
sand, sometimes lime, peroxide of manganese, fluor spur & We 


shall see that quartzose sand and lime are more generally de- 
trimental than otherwise, but peroxide of manganese, carbon 
of soda, and sea salt may advantageously be added to the: 
Indeed, Mr. Heaton himself has abandoned the use of | , 
now generally uses trom 6 to 12 per cent. of nitrate with i to 1 
per cent. of sand. 

These two ingredients are thoroughly intermixed and then 
closely packed into the nitrate chamber, which has been previously 
died, 

The nitrate used is the ordinary nitrate of commerce; it con- 


te 






tains from 5 per cent. to 6 per cent. of water, and 3 per cent. to 
4 per cent. of foreign substances. A sample which I brought back 
from Langley Mill was analysed at the School of Mines with these 
results :— Water, 5°88 ; sand, 0°28 ; sulphate of lime, 0-22 ; chloride 


of sodium, 2°73; pure nitrate of soda, 9089. It was tested for 
phosphoric acid, but it only contained the merest traces of it. 
According to this, 100 of crude nitrate contains 38°27 of soda, or rather 
34°7, if we reckon in taat which is found in the condition of chloride 
of sodium. 

The molten pig to be converted is tapped out of the blast furnace 
or the cupola into a ladle of sufficient capacity to contain the 


weight of metal to be converted. By means of a crane ora traveller 
the ladle is brought up to the box-funnel of the converter, and the 
molten metal is poured into it. If the molten metal be hot and 
fluid the reaction begins at once; the perforated plate lets the 
metal pass, the nitrate is gradually decomposed, the oxilising 
gases, mingled with streams of soda, rise through the bath of pig and 


cause an ebuillition more or less violent, which sometimes m 
the whole converter tremble, and is accompanied invariably by a 
roar similar to that which is heard in a small Kessemer converter. 

Throughout the conversion a vast volumne of dense vapours 
issue from the top of the chimney; at first they are white, then 
yellow, orange, or gray, according to the kind of pig under con- 


tkes 





version, and at last almost black: then, if the reaction be at all 
violent, the vapours take fire and burn for some seconds with a 
most intense yellow fame. When the reaction is less violent the 
gases only burn inside, then jets of flame sometimes force their way 
through the joints of toe lid of the box-funnel. When the reaction 
is still more violent, or when the metal is not sufliciently fluid, 
there occasionally takes place, as in the Bessemer converivr, some 
projection of incandescent slag and metal with showers of sparks, 
but there is never anything like an explosion. In some conver- 
sions the reaction seems at first very slow and feeble—there scems 
absolutely no commotion —then, all on a sudden, a vivient acticn 


takes place with deflagration and violent projections. ‘This s)as- 
modic action is doubtless caused by the sudden breaking up of the 
perforated plate and the consequent too violent irruption of the 
molten metal. This accident happens, in fact, when the plate is 
badly secured or cast of too brittle a material ; on this account a 
plate of thin sheet iron is decidedly preferable to a cast iron plate. 
(In the small converter at Villette, which only holds 2 ewt., the 
metal is apt to choke the perforations of the plate if thin sheet 
iron be not used.) 










The conversion seldom takes more than from two and a-half 
minutes to five minutes, but occasionally, when the molten metal 
is not at a high temperature and can not at once pass through the 
perforated plate, it lasts eight or ten minutes. The maximum 
duration of the vivid flame at the top of the chimney is one or two 
minutes. As soon as it has disappeared the vapours become lighter 
coloured, and pass rapidly from black to light gray, and then to 
white. One can then open the lid of the funnel and, without any 
risk, observe the gentle ebullition of the metal at the bottom. It 
emits jets of yellow flame, and we can ascertain by an iron crow- 
bar the degree of fluidity and temperature of the refined meta), 
These both vary with the chemical composition of the pig 
treated. We shall see that silicious pigs give a very high tempera- 
ture in conversion, as is the case in the Bessemer converter. 
When, however, charges of upwards of 18 cwt. are converted the 
refined metal seems always fluid enough to be run into ingots or 


pig moulds, if the convert r bottom were provided with a tap hole, 


This is not done at Langley Mill, and really there would be no 
great advantage in doing it, for the ingot would be entirely vesi- 


cular by reason of the gases which continue to escape in abundance 
as long as the metal is pasty ; but the fact is none the less impor- 
tant to note, fur it would allow of the purified metal being run 
out direct into another furnace to finish the retining. 

At Langley Mill the metal is allowed to solidify in the nitrate 
chamber When the ebullition has preceptibly diminished and 
the mass begins to solidify, the clamps are knocked off, the nitrate 
chamber is removed from the converter by means of the carriage 
ever above mentioned, and as soon as the metal has quite solidified 
the whole is upset and turned out on the plated floor of the works, 
The slag is separated from the solidified metal by means of hooked 
iron rods, and the metal itself is broken up by sledge hammers ; even 
now we see numerous jets of yellow flame escaping from °)5 incan- 
descent mass. The 1efined metal, when entirely vooled, 18 more or 
less tough or short, according to the proportion of the n# rate used 
and the original composition of the pig ; the mass is cellular like a 
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great sponge. It is like the semi-refined metal which is taken out 
of the bottom of a ‘‘Comptois hearth” (four Comptois) at the com- 
mencement of the maa period, to be submitte: 

(travail) properly so called. 
white, semi-crys’alline, more or less granulated, according to the 
degree of decarburisation, the vesicles are often irridescent, or even 
coated with a black film which is a little slaggy. The mass is 
certainly far from being homogeneous, as is proved by the look of 
the grain as well as by the analyses. Some portions are nearly 
iron or crude steel, what Germans call “ wild stahl,” which can be 
hammered, while others are more nearly allied to semi-refined pig 
or to finery metal more or less decarburised. This is what Mr. 
Heaton calls ‘crude steel.” 

The slags differ in composition, and correspond to the quality of 
pig treated. When the pigs contain a large ne of silica, 
the slag runs into threads like glass. It shows a conchoidal frac- 
ture, and looks black in mss, but transparent and of a brilliant 
bottle green colour when broken off in thin chips. On the other 
hand, when there is but little silicon in the pig the slag breaks 
short, and solidifies quickly, as do ull basic silicates. When cooled 
it is an opaque dull mass, of a brown-black or invisible green, 
having an uneven surface, showing a rough fracture, and being 
somewhat vesicular in structure. In either case the slag is full of 
globules of metal, and produces on the tongue the well known 
sensation caused by alkalies. These slags are attacked and partially 
dissolved by water. 

The crude steel is treated in two different ways at Langley Mill. 
It is made either into wrought iron or steel. Inthe one case some 
hundredweights are charged into a puddling furnace, the hearth 
of which has been raised with a view to its being worked simply 
asa balling furnace. To effect this object the hearth of the fur- 
nace is covered to a depth of some inches, with a mixture 
of sand and forge scales (scorie de forge) in equal propor- 
tions, well beaten down, and the sides are fettled with Cumberland 
red hematite; a charge of 64 cwt., rapidly heated, is almost im- 
mediately welded into balls, which are then shingled into blooms 
under the tilt hammer. It is a kind of quick puddling, restricted 
to the time requisite for balling. The slags contained in the 
crude steel are liquified and exude, and the finery process is com- 
nop simply by the welding heat. ‘Ihe actual process of heating 

asts only half an hour, but as each bloom has to be taken back to 
the furnace for some minutes to undergo a species of balling be- 
fore it is drawn out into merchant bars, the whole process in 
reality takes at least an hour. This balling enables them to dis- 
pense with piling, but when they want to produce superior iron 
they roll the shingled blooms at once into flat bars, rough, without 
any reheating. These are cut up, faggoted, piled, and rolled as 
usual, The total waste is 25 to 30 per cent. in this case; in the 
former, 20 to 25 per cent. The iron is tough and fibrous when it 
is piled, but hardly homogeneous. It is partly fibrous and partly 
crystalline when simply balled. Mr. Heaton calls this iron steel 
iron, but it is really ordinary malleable iron, which is in general 
hardly at all steely. In any event, to cbtain malleable iron, of 
more or less tenacity, this process is certainly too costly. Purifi- 
cation by the nitrate process is only feasible in point of cost, if 
the crude metal be converted either into homogeneous iron or cast 
steel, and not into blooms; and this is the other method — 
at Langley Mill. The first product of the converter is, as I have 
said, crude steel, retaining still one to two per cent. of carbon. , To 
convert it into cast steel or homogeneous iron the refining process 
must be completed, and the excess of carbon removed at the same 
time. To that end we must either use crucibles or a reverberatory 
furnace. Hitherto crucible melting only has been practised at 
Langley Mill, because it was necess:ry, in the frst instance, to 
study the nature of the products. But this process is very costly, 
and Mr, Heaton always from the first intended to re-melt, ona 
large scale, in a ect seer onl furnace. With this object he had 
constructed a furnace with two combustion chambers, which was 
lighted on the occasion of our visit last December. The heat 
obtained was more than sufficient for the fusion of the metal, but 
the admission of an excess of air oxidised the metal and converted 
it into slag. He would succeed better with Capt. Alexander's 
furnace (see my work on steel, p. 74), and in any event with a 
Siemens furnace, such as is used by Mr. Martin at Sevreuil, and of 
which we give the design (p. At Langley Mill the re-melting 
has hitherto been done on the Sheffield plan, in crucible furnaces. 
Each furnace holds two crucibles containing about 45 Ib. each. 
For convenience of charging, and to facilitate the selection of the 
different qualities of crude steel, which have to be mixed in the 
crucible according to the class of cast steel which is required, the 
crude steel is hammered into flat caxes of about an inch 
in thickness, and these are broken up cold into small squares, just 
like the small pieces of cemented steel which are used for crucibles 
elsewhere. These cakes are prepared by heating the crude steel to 
a red heat in an ordinary reverberatory furnace, and then subject- 
ing it to the action of the steam hammer. 

As the crude steel retains an excess of carbon, and it is neces- 
sary to produce homogeneous iron or soft steel, pieces of wrought 
iron are mixed with the cakes. For this purpose they use the 
crop ends of ,bars, or any other scrap iron of good quality that 
comes tohand. ‘The cast steel then is really obtained here by 
process of reaction, the admixture of a certain proportion of 
malleable iron with the purified pig. The refining can only be 
completed in the crucibles from which air is excluded by the 
ingredients contained in the metal itself, or added to the charge, 
and among these we must reckon the sodium, which is always 
present in small quantities in Heaton refined metal and metallic 
manganese, of which a small dose in the form of spiegeleisen is 
frequently charged into the crucibles. The reverberatory furnace 
has the additional advantage of the oxidising action of air, so that, 
in reality, it possesses over the crucibles the double advantage of 
economy and of more completely refining the crude metal. But 
just now we have only to do with crucible melting. It only 
remains to be said that the operation is conducted in the usual 
manner, and followed by the tilting and drawing out of the ingots 
in which there is nothing special to note, so I may as well pass on 
at once to a more detailed examination of the conversions I wit- 
nessed at Langley Mill. 


I.—DEPHOSPHORISATION OF THE Pic. 

There were two brands of pig treated, the one from M. de 
Wendel’s blast furnaces at Hayanges, in the Moselle, the other 
from the Baron D’Adelswiird’s Priory furnaces, near Longwy, in 
the same department. At both works the well-known oolitic ores 
of the upper lias of this district, are exclusively used. The 
furnaces are worked with coke, and the hot-blast, and at full drift. 
But the pigs sent to Langley Mill were of totally distinct qualities. 
The Hayanges brand was a grey foundry pig, large grained, and very 
graphitic. In England it would beclassed as between No. land No. 2. 
The Longwy pig was white, verging on the mottled. It may be 
classed as Forge Pig No. 5. It had been run into moulds and chilled 
with water. The two pigs were run down by themselves in a 
common cupola, about 4 per cent. of fluor spar was used as a flux, 
the better to slag the coke cinders. Samples of the molten metal 
were taken for analysis before it was run into the converter. 
These are the results obtained :— 











Hayanges grey|Longwy white|Longwy white 

pig, remelted. pig. \pig, remelted. 
oe ae 3°024 1050 1°015 
Sulphur .. : 0090 0°350 0°333 
Phosphorus .. 1275 1°650 1°485 











HEATON PROCESS. 

I did not look for the other constituents, but I ascertained the 
presence of manganese and a notable quantity of vanadium in all 
three samples. The two analyses of the Longwy pig show that 
the remelting in the cupola has not sensibly modified the com- 


position of the metal, A very slight purification is, however, 
perceptible. 


EXPERIMENTS ON Lonewy Pic. . 
For each conversion the cupola was charged with 144 cwt. of pig. 


to the working | The molten metal was not weighed. before being run into the 
In the fresh fractures the metal is | 


converter. but we may reckon upon a waste of 7 per cent. by 
slagging, burning off, runnings and shell, linings, &c., which would 
reduce the charge of the converter to 134 cwt., or even to 13 cwt. 
17lb. if we deduct a quarter of the residue found in the cupola 
after four conversions. To these 665°75 kilos. (13 ewt. 17 lb.), we 
must add 120 Ib. for the weight of the perforated plate, 12 lb. for 
the two iron bars. The total weight of me 


was therefore . 


’ 725 kilos. (14 ewt. 55 lb.) of which 720 kilos. (14 ewt. 44 lb.) were pig, ‘ 





and 5 kilos. (11 lb.) iron. The experiments begin with four suc- 
cessive conversions of Lon pig. The weight of metal was the 
same in a'l four, but the charges of nitrate were varied. I will 
particularise the charges and note the special phenomena of each 
conversion. First conversion: There was charged into the 
converter, nitrate of soda, 150 Ib., or 94 per 100 of the weight of 
pig; silicious sand, 20. 
(To be continued.) 
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3002. Luke Byrne and WILLIAM Payne, Birmingham, “ An improved 
packing applicable for buckets, pistons, and stuffing-boxes, and for all 
other purposes where packing is employed.” 

3004. WitttaM Ropert Lake, Southampton-buildings, London, “ An 
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tion from Philipp Bogler and Heinrich Kayser, Vienna, Austria. 
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Vienna, Austria. 
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ments in dish covers and in the manufacture of same.” 
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3015. Witt1am Epwarp GepcGe, Wellington-street, Strand, London, ‘‘ An 
improved elastic horseshoe.”—A communication from Charles Jean 
Baptiste Peillard, Faubourg St. Martin, Paris. 

3017. Henry Metron Marspen, Sheffield, Yorkshire, ‘‘An improved 
method of manufacturing sheep shears and other urticles of cutlery.”— 
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3018. Josnua Horton, Milverton, near Leamington, 
‘* Improvements in castors for furniture.” 

3021. Joun James Nancy, Hatton-garden, London, ‘‘ Improved holders 
for supplying thread to sewing and embroidering machines, and appa- 
ratus for filling such holders.”— A communication from Jules Jourjon, 
Lyons, France. 
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A. Darrach, Newburgh, Orange, New York, U.S. 
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3061. Witt1aM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
mode of or process for preserving animal or vegetable substances from 
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Uruguay, South America. 
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purifying and decolouring blood-albumen, and apparatus employed 
therein.” —18th October, 1869. 

3055. Bexsamin SuLMAN and Rosert WILLIs, City-road, London, “ An 

improved quadrantal-action-lever stamping and cancelling press.”— 

20th October, 1869. 

3064. Henry Brooks, Cumberland Market, Regent’s Park, London, ‘“‘ An 
improved metallic vap or cover to glass or other bottles or vessels.” 

3066. Georce Morris AsHrortH, Market Overton, Rutlandshire, and 
Witi1am Harpy, — Thistleton, Rutlandshire, ‘‘ Improvements in 
obtaining and anplying motive power applicable to working sewing 
machines and other useful pu’ - 
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Middlesex, ‘‘ Improvements in Hansom cabs.” 
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for coiling electric telegraphic cables or ropes ” 

3072. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, ‘‘ Improve- 
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3192. Wituram Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in sewing machines.”—A communication from Mrs. Hannah 
G. Suplee, San Francisco, California, U.S. 
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papers.” 
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$116. THomas CLark, Cheapside, London, “Improved implements 
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the mode of operating therewith for those purposes.” 

$118. Witt1aM Rosert Lake, Southampton-buildings, London, “ Im- 
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$117. Henrt ADRIEN BoNNEVILLE, Sackville-street, Piccadilly, London, 
‘*An improved box for enclo:ing portraits and photographic cartes.”— 
A communication from Joseph Munch, Rue St. Louis, Paris.—27th 
October, 1869. 

8125. WiLL1AM Brookes, Chancery-lane, London, “ Improvements in the 
electro-deposition of nickel.”—A communication from Isaac Adams, 
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—_ in coiled or volute springs.”—A communication from 
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2983. Tuomas SEAVILLE Truss, Fenchurch-street, London, “ Pipes, &c.”— 
14th November, 1866. 

2850. RicHarRD JaRRauD Gay, Badshot Lee, Farnham, Surrey, “‘ Coating 
walls, &c.”—3rd November, 1866. 
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useful purposes.”—7th November, 1866. 
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cotton, &c.”—10th November, 1866. a 

2917. EpbwarRD Know.es Heaps, Leeds, Yorkshire, ‘Cooking ranges.”— 
9th November, 1866. 


Patents on which the Stamp Duty of £100 has been Paid. 


2978. Joun McKean, Walmer Bridge Mills, near Preston, Lancashire, 
and Tuomas GREENALL, Manchester, ‘‘ Sizing or dressing yarns, &c.”— 





3056. WitLiaM Heywoop, St. Paul’s-street, Huddersfield, Yorkshire, and 
Joun Borromiey, Kirkgate, Huddersfield, Yorkshire, “ Impr t 
in carriages.” 

3057. Joun Freperick CREASE, Eastney, Southamptom, “An improved 
method of attaching Roman, Portland, or other like cenients to iron 
or other substances.” 

8058. Antonio Brapy, Maryland Point, Stratford, Essex, ‘‘ Improvements 
in purifying iron or any other metal.”—A communication from Edward 
Brady, Bridge Avenue, Philadelphia, Pennsylvania, U.S. 

$059. Witt1aM Firtu, Rose Villa, Viewforth, Edinburgh, Midlothian, 

B., ‘‘ Improvements in the wheels of traction carriages for use on 

* common roads and tramways.” 

8060. James Howarp and Epwarkp Tennry BousFIeLp, Bedford, *‘Im- 


provements in the construction of steam boilers. 





Sth N ber, 1862. 

2998. Joun Perrie, jun., Rochdale, Lancashire, and James TEAL, Sowerby, 
Yorkshire, “‘ Washing wool, &c.”—5th November, 1862. 

8021. EDwaRD SonstaDr, 2g ey Alfred-street South, Nottingham, 
“ sium.” 8th Ne ber. 186 





etal mag , 1862. 
3010. CuarLes Orro Hevt, Berlin, Prussia, ‘‘ Extracting fatty oils from 
oleaginous seeds, &c.”—7th November, 1862. 


Notices of Intention to Proceed with Patents. 
1955. Grorce THomas SmitH, Ordsall House, East Retford, Nottinghatn- 
shire, and CHARLES CHALLENGER, Retford, Nottinghamshire, ‘‘ A new 
or improved material or composition applicable to the manufacture 0. 

















THE ENGINEER. 


323 





Nov. 12, 1869. 











floorcloths, tarpaulins, railway sheets, and other waterproof fabrics.” — 
Sth June, 1869. 

1961. W1LL1aM BLacksurn, Manchester, ‘‘ Improved standards or supports 
for benches, desks, and tables.” 

1963. WiLt1aM Bartram, Sheffield, ‘‘Improvements in apparatus for fill- 
ing and closing cartridges.”—29th June, 1869. 

1965. RoBERT HENeELADE CourTENay, Meyrick-road, Clapham Junction, 
Surrey, ‘‘ Improved processes for producing printing surfaces.” 

1971. DouGias Hesson, Liverpool, “‘ Improvements in steam engines.” 

1972..Ropert Know es and Josepn Linpiey, Manchester, ‘“ Improve- 
ments in the facture and or tation of ladies’ night-dress 
y omg = head bags, watch pockets, and other similar articles.”—30th 

une, ’ 

1977. ALEXANDER WALKER, Heriot, Midlothian, N.B., ‘ Improvements in 
agricultural implements.” 

1980. Waters CoLeMAN, London, and Samvet Turton, Heaton Norris, 
Lancashire, ‘‘ Improvements in feeding bottles.” 

1983. JonN STRINGFELLOW, , Somersetshire, “ Improved apparatus 
for affording protection from bullets and other missiles.” 

1986. ANDREW Barcray, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
motive power engines.” 

1987. LancrisHe Fyers Banks, Royal Hospital, Kilmainham, Dublin, 
‘*Improvements in markers for the game of croquet.”—Ist July, 1869. 
1994. Henri ADRIEN BonnevjLue, Sackville-street, Piccadilly, London, 
“ A new and ee motive power.”—A communication from Jean 

Clunet, Lyons, France. 

2008. ALFRED Fovucat, Orleans, France, “‘Improvements in telegraph 
cables.” —2nd July, 1869. 

2018. CHARLES CHURCHILL, Darnley-crescent, Hackney, London, “ An 
improved implement for drawing nails."—A communication from 
Willis Churchill, New York, U.S.—3rd July, 1869. 

2022. Frieprich WiLHELM GrRuNE, Berlin, Prussia, “ Improvements in 
transferring photographs to wood, metal, ivory, and other surfaces.”-- 
5th July, 1869. 

2031. CHarRtes Denton Apet, Southampton-buildings, Chancery-lane, 

mdon, “‘ Improvements in apparatus or machinery for composing and 
distributing type.”— A communication from Charles Kastenbein, 
Boulevart de Strasbourg, Paris.—%th July, 1869. 

2047. RoBertT MALLet, Victoria-street, Westminster, “‘ Improvements in 
the manufacture of iron and steel, parts of such improvements being 
applicable to other metallurgical purposes.” 

2054. Joun Henry Jonnson, Liucoln’s-inn-fields, London, ‘‘ Improvements 
in the preparation of meat for preservation, and in the preservation of 
the same.”—A communication from Azel Storrs Lyman, New York, U.S. 
—7th July, 1869. 

2062. Isac Louis PULVERMACHER, Regent-street, London, ‘‘ Improvements 
in the construction of chain batteries, and apparatus for producin, 
electric currents, also in means of applying the same for medical ant 
other purposes.” —8th July, 1869. 

2076. CLinton EpccumBe Brooman, Fleet-street, London, ‘ Improve- 
ments in central-fire cartridges, and in apparatus for extracting the 
same.” —A communication from Antoine Alphonse Chassepot, Boulevart 
de Strasbourg, Paris. 

2083. James STEAD CRoSLAND, Manchester, ‘Improvements in or appli- 
cable to marine and stationary steam engines, boilers, and furnaces.” — 
10th July, 1869. 

2174. Witt1aM Maccrorce, Castle-court, Birchin-lane, London, and 
ARTHUR Rice, jun., Chester, ‘‘ Improved mechanisu for starting and 
working steam engines, partly applicable to other purposes.”—19th 
July, 1869. 

2212. Joon Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in obtaining extract from hops.””—A communication from Hugh 
Burgess, Royers Ford, Montgomery, Pennsylvania, U.S. 

2218. GeorGe THACKERAY ABBEY, Birmingham, “Improvements in 
breech-loading fire-arms.”—21st July, 1869. 

2267. Epwarp GinpDER, Aston-juxta-Birmingham, Warwickshire, “‘Im- 
provements in breech-loading fire-arms.”—26th July, 1869. 

2493. ALFRED VINCENT Newton, Chancery-lane, London, “ An improve- 
ment in the process of manufacturing paint.”—A communication from 
Stephen Rowe Bradley, New York, U.S8.—20th August, 1869. 

2500. PExcy ALBERT Bake, Highbury, London, ‘‘A new or improved 
safety explosive compound or compounds to be used for blasting and 
other purposes, together with means connected with its use.”—2lst 
August, 1869. 

2590. Sternen Wiis, Swannington, Liecestershire, ‘‘ Improvements in 
railway chairs.”—A communication from Frederick Nicklin and Reuben 
Willis, Troy, U.S.—2nd September, 1869. 

2622. Witt1aM Epwarp Newton, Chancery-lane, London, ‘ Improve- 
meuts in reaping and mowing machines.” — A communication from 
William Allen, Auburn, New York, U.S.—6th September, 1869. 

2635. ALFRED Vincent Newton, Chancery-lane, London, “‘ An improved 
mode of preventing the radiation of heat from steam boilers.”—A com- 
---_ccaaaa from Charles M. O’Hara, New York, U.S.—7th September, 

69. 

2703. WILLIAM Trppinc, Wigan, Lancashire, ‘‘ Improvements in apparatus 
for preventing or consuming smoke.” —16th September, 1869. 

2749. Joun Winpsor, Pubrose Mill, Braddan, Isle of Man, “ Improve- 
ments in desiccating and preserving potatoes.” —22nd September, 1869. 
2847. Horace Lear Boucer, Arthur-road, Brixton, Surrey, and Josern 
MEEKIN, Milton-road, Dulwich, Surrey, ‘“‘ Improvements in apparatus 

for splitting rocks and other masses.”— Ist October, 1869. 

2900. Joun WittiamM Powe t, East-lane, Bermondsey, Surrey, “‘ An im- 
proved valve cock.”—6th October, 1869. 

2930. JosepH Wattace, College-square East, Belfast, “‘An improved 
— of and apparatus for distilling alcoholic liquors.”—8th October, 

369. 

2947. CHARLES WynpDHAM, Southover, near Lewes, Sussex, ‘‘ Improve- 
ments in wheeled vehicles, commonly known as velocipedes.”—9th 
October, 1869. 

2951. GEorGe ANDREW MIppLeEmiss, Sunderland, Durham, “ An improve- 
ment in and apparatus for withdrawing water or other fluids in as pure 
a condition as possible from wells, cisterns, and other places where the 
water or other fluid is mixed with foreign matter, also to prevent the 
choking up of the pumps and other instruments usually used for draw- 
ing off water and other fluids.”—11th October, 1869. 

2976. THomas Parry, Balham, Surrey, and James MoHarpy, Edinburgh, 
Midlothian, N.B., ‘‘ An improved drag applicable to wagons, omnibuses, 
and other wheeled vehicles.” 

2981. Robert Joseru Ex.is, Castle-street, Liverpool, “ Improvements in 
apparatus for desiccating animal and vegetable matters.”—13th October, 








1869. 

2982. WILLIAM James Bonser, Highbury New Park, London, “ Improve- 
pa in apparatus to be used for feeding and watering cattle in railway 

rucks.” 

2995. Joun Tarr and Jonn CuHartes Erwarps, Manchester, ‘ Improve- 
ments in machinery for opening, cleaning, and preparing cotton and 
other fibrous materials.” 

2998. WILLIAM AvEeRY and ALBERT Fenton, Redditch, Worcestershire, 
“Improvements in cases or receptacles for needles, pins, matches, 
pens, cards, stamps, photographs, cotton, and other similar articles.” 

2999. EDWARD Ror, Popham-street, Nottingham, ‘Improvements and 
additions in or to machinery or apparatus for the manufacture of 
looped or knitted fabrics, and also of warp and weft fabrics.”—14th 
October, 1869. 

3009. Jonn Witson Rosinsdw and Tuomas Murray, Glasgow, Lanark- 
shire, N.B., “Improvements in the burning of liquid carbons as the 
tarry residues left in the refining of mineral oils, as a fuel in 
furnaces, and in the construction and arrangement of apparatus and 
furnaces therefor.” —15th October, 1869. 

3023. WitL1AM Hance HamMiLton McNetcut, Dublin, Ireland, ‘‘ Improve- 
ments in Venetian and other blinds.”—16th October, 1869. 

3048. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in heating and in apparatus employed therein.”—A communica- 
tion from Samuel Anson Hill and Charles Frederick Thumm, Oil City, 
Venango, Pennsylvania, U.S.—19th October, 1869. 

3054. JonaTHAN Scuarr, Leeds, Yorkshire, ‘* Improvements in the manu- 
facture of liquid soap.” 

3060. James Howarp and Epwarp Tenney Buusrietp, Bedford, “Im- 
provements in the construction of steam boilers.”—20th October, 1869. 





All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
; = office of the Commissioners of Patents, within fourteen p sa of its 

ate. 


List of Specifications published during the Week ending 
6th November, 1869. 

19a, 4d.; 659, 1s 2¢.: 795, Xd.; 798, 10:.; 805, 1s.; 806, 1s. 2d; 812, 
1s. 4d.; 818, 1s. ‘d.; 820, 1s.; 822, 10d.; 827, 10d.:; 828, 8d.; 834, 2s, 6d.; 
836, 1s.; 887, 10d.; 847, 2s. 6d.; 848, lud.; 849, 1s. 8d.; 850, 1s.; 856, 1s. 6d.; 
868, 84.; 871, 8u.; 273. 10d.; 879, 8d.; 881, 8/.; 887, Sd.; 89, 8d.; 904, 
1s. 10d.; 917, 1s. 24.; 922, 81,; 923, 4d.; 924. ad ; 925, 4d.; 927, 4d.; 930, 
4d,; +82, 4d.; 934, 18. 6d.; 939,g16d.; 945, 4¢.; 946, 28. 6d.; 947, 4d.; 918, 
4d., 949, 4.; 950, 4d ; $51, 4d.; 952, 4c; 953, 4d.; 955, 4d.; 956, 8:1; 958, 
4d.; 961, 4d.; 964, 10d ; 165. 4d,; 968, 6d.; 969, 4d.; #72, 44.; 974, 4d.; 977, 
6«.; 978, 4d.; 979, 6d.; 920, 4d.; 984, 4ul.; 986, 4d.; #88, 8d.; 990, 4d.; 992, 
44.; 693, 4d.; ; 999, 4d; 1005, 4d.; 1007, 4d.; 1009, 4d.; 1010, 4d.; 


» 4d.; 997, 4d.; 
1011, 4d ; 1013, 4d.; 1019, 4d.; 1036, 1s.; 1077, 1s. 6d. 
mt Seetiestions ee by post from the Patent-office = 
rece! © amount o! ce an . Sums exc 5s. must 
remitted by Post-office Order, a) pe at the Post-office, 5, High 


ce 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, fo, — ” 








ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1155. _ GRADWELL, Manchester, “‘ Steam boilers."—Dated 14th April, 
1869. 





The inventor places a water chamber or chambers within the flue, con- 
sisting of one tube placed within another, and which he calls a case tube. 
Tbrough the inner and around the outer of these tubes the p-oducts of 
combustion pass, and the water chamber thus formed is connected with 
the water in the boiler. 

1159. C. E. Brooman, Fleet-street, “‘ Motive power.”—A communication.— 
Dated 14th April, 1869. 

This consists in the use of a current of steam and air combined in order 
to constitute a motive power. To accomplish this a jet of steam is 
injected into the upright arm of a water or Barber’s wheel, and draws 
with ita certain amount of air. The wheel works in a hermetically 
closed vessel, furnished with a valve for regulating the amount of water 
therein. and to allow the escape of the compressed air and steam. The 
combined current escaping from the arms of the wheel causes its rapid 
revolution. 

1166. F. J. BRAMMELL, Great George-street, “‘ Steain engines.” —Dated 15th 
April, 1869. 

The inventor combines with steam engines condensing apparatus, by 
which the whole or a portion of the steam which has been employed in 
the engines is turned into water, so that the bvilers are fed entirely or in 
part by such condensed steam, thus dispensing with the bringing to the 
engine of so much water as is equivalent to that arising from the con- 
densed steam and the insuring the supply of the boiler with pure water 
to the extent of the water produced from the condensation of the 
steam. 

1167. J. Vivian, Falmouth, “‘ Engines and pumps for mining.”—Dated 
15th April, 1869. 

This consists, First, in fitting two pistons in one cylinder ; these are 
driven outwards by the action of steam admitted to the cylinder at or 
about the middle of its length. The rods of each piston are connected 
to vertical arms of rocking frames free to oscillate on arms or axles. The 
inner ends of the rocking frames are jointed to a crosshead or coupling- 
plate or plates capable of having an up-and-down mevement imparted to 
it on a guide rod or bar. This crosshead suppurts the ropes or rods by 
which the plungers are worked. When the steam has driven the pistons 
the full length of their stroke the exhaust leading to the condenser is 
opened, whereby a vaccum is formed, The outer air then acts upon the 
pistons and drives them inwards to their first positions, to be again acted 
upon by the steam as before mentioned. 

1169. J. H. Jounson, Lincoln’s-inn-flelds, “‘ Motive power engines.”—A 
communication.—Dated 15th April, 1869. 

This consists of a double-action oscillating cylinder, worked with a given 
amount of expansion, without the aid of a slide valve. According to one 
arrangement the full pressure steam (supposing that to be the agent 
employed), is first admitted on the piston rod side of the piston, which is 
of considerably smaller area than the opposite side, and after having 
produced its effect thereon the steam is cut off and is allowed to operate 
upon the underside of the piston, by expansion only, when it ultimately 
escapes by the exhaust. 

1171. A. K. Riper, New Fork, U.S., “Steam valves and gear.”—Dated 
15th April, 1869. 

This consists in the construction of the cut-off valve with its ends 
oblique to the direction of the movement of the main valve, and in so 
applying the valve to the back of the main valve that it may work trans- 
versely thereto without interfering with the longitudinal movement of 
the latter valve, which has the outer orifices of its steam ports arranged 
obliquely to correspond with the oblique ends of the cut-off valve. This 
construction of the valve seat and ports permits the point of cutting off 
to be varied throughout the whole length of the stroke of the piston, by 
the transverse movement of the cut-off valve, either by hand or by the 
governor. 

1222. J. W. McCarter, Londonderry, ‘‘ Condensers.”—Dated 2ist April, 
1869. 

The condensation is effected by injecting cold water, and the condenser 
is made in two compartments. The exbaust pipe from the engine com- 
municates with the top of the first compartment, and this has at its 
bottom an opening provided with a valve and leading into the second 
compartment, whilst the other has at its bottom an opening provided 
with a valve and leading into the waste pipe. The cold injection enters 
by a rose nozzle projecting into the upper part of the upper compart- 
ment. A lip or rim is formed round the opening between the two 
compartments, and serves to retain some water in the upper compart- 
ment, from which the supply for feeding the boiler is withdrawn by a 
pipe. 

1226. M. Pietrs, Newceastle-on-Tyne, “‘ Oil-feeders.”— Dated 21st April, 1869. 

This consists in making the feeder or vessel of metal with a spout at 
an angle in the ordinary way, but having a > & of the spout, or 
a tube in connection therewith within the vessel. This prolongated 
spout or tube is at an angle inclined to the bottom of the vessel, and made 
of any size or shape, but preferably of the same capacity as the project- 
ing spout, or nearly so, or so constructed that it may be adjusted to 
varying capacities or charges by means of a movable diaphragm or stop, 
or by other suitable means furnished with suitable perforations to admit 
oil, and supplied with a ball valve, so that when the handle of the feeder 
is depressed and the spout raised the ball falls to the end or bottom or 
on the stop of the inner spout, when the latter becomes charved ; when 
elevated the charge is delivered into the outer spout, where it is cut off 
by the ball valve, and thence to the part desired.—Not proceeded with. 
1228. C.M. Barker, Kennington Park-road, ** Steam generators.”—Dated 

2lst April, 1869. 

The boiler is constructed with an inner and outer shell, connected 
together by an annular base plate. The inxer shell, which is rivetted to 
the annular base plate, forms the fire-box ; the space between it and the 
exterior shell, which is bolted to the base plate, contains the water and 
return descending flue tubes. The bolting of the exterior shell to the 
base plate is effected by means of ordinary bolts and nuts in combination 
with (strengthening or washer, plates of a length sufficient to receive 
three or more of the bolts. Between the junction surfaces of the shell 
and the annular base plate a seating of sheet lead, enclosed in or lapped 
with copper wire gauze, is interposed, the "gauze preventing the lead en 
being pressed out under the pressure of steam or of the bolts. 

1249. "G. Ware, Queen-street, Cheapside, §* Motive power.”—Dated 23rd 
April, 1869. 

This consists in causing a ball to circulate on prow A when set in motion 
by manual or other power in a circular channel provided in a trough, the 
centre of which latter is connected by a ball-socket joint toa fixed circular 
bearing, the rim of which bearing limits the inclined positions which the 
trough assumes, when by the rapid circular motion of the ball in the 
above-mentioned chaunel the trough yields to the motion of the ball in 
such manner that it causes the ball to act as if continuously falling down 
along an inclined plane, thus allowing the ball to gradually increase its 
velocity.—Not proceeded with. 

1255. H. E. Newton, Chancery-lane, 
tion.—Dated 23rd April, 1869. 

The object is to prevent steam boilers from bursting, and the invention 

consists in the use of a hollow metal cylinder, with a valve seat in its head 

ted ani icating with a tube extending to the bottum of the 
boiler. A valve is placed in this cylinder, and consists of a metal spindle 
and piston (made by ae pene hollow), and on the spindle above the 
piston is a projecting bulb or cone.—Not proceeded with. 


“* Steam boilers."—A communica- 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1116. E. D. Tempie, Xing William-street, “‘ Railway signals.”—Dated 12th 

April, 1869. 

This consists, First. in construct railway semaphore signals of 
wrought iron tubes of convenient length, bent or otherwise, and suitably 
connected by wrought or cast iron connecting joints and bearing plates ; 
Secondly, in tying the tubes firmly together by means of one or more 
wire or other ropes, which may be fixed externally to the tubes or passed 
through the tubes themselves, and subjected to any required degree of 
tension by means of a small wheel and ratchet, or other suitable 
apparatus, worked by a lever or otherwise, by which any lateral weak- 
ness of the signul is effectually counteracted ; Thirdly, in employing the 
arms of the semaphure signals for indicating the names of adjacent 
stations, or giving any similar short notice of a permanent kind.—Not 

with, 

1117. J. Kirx, Woolwich, ‘‘ Cabs and carriages.” —Dated 12th April, 1869. 
This consists in enclosing the fuot-board with side doors and front rails, 

to receive the sides and front of the hood, which shuts do wn upon them. 

1120. W. R. Lake, Southampton-buildings, ‘‘ New railway.” — A com- 

munication.— Dated 12th April, 1869. i 

The way consists of a line a vertical columns or pillars, which may be 
constructed of iron, stone, or wood. The columns project above the 
— upon which they are erected from 5ft. to 8ft., and are placed at 

tervals of from 8ft. to 10ft., or more. The col are ted by 





rails fastened thereon at different heights. The main or vertical rail 
passes along the tops of the columns, and is designed to support the 
entire load of the train. This main rail is constructed of two single rails 
connected together, while the supplementary rails, for preserving the 
balance of the carriages and for other purposes, are placed beneath the 
minor rail.— Not proceeded with. 

1123. H. Browne, Liverpool, “* Velocipedes.” --Dated 13th April, 1869. 

The front or driving-wheel is made in the ordinary manner, having a 
fixed axle or spindle in the nave. This axle or spindle works in a bush 
of the following description :—This bush is made, by preference, of brass, 
but may be made of other metal, and is formed of a cylindrical piece 
having collars projecting at both ends on the outside. Inside the 
cylinder or bush there is a small flange or projection at the side nearest 
the crank, and working into this cylinder there are a series of rollers, 
which are fitted or work into two washers, one on the outside nearest 
the crank, and one on the inside, or side nearest the nave.—Not proceeded 
with. 

1125. 8. Hotmay, 
April, 1869. 

The front wheel is provided with an axle, which may be either fixed in 
the boss or nave of the wheel, or be so made that the wheel will rotate 
without the axle revolving.—Not proceeded with. 

1134. W. E. Newron, Chancery-lane, “ Railroad joints.”"—A communica- 
tion.—Dated 13th April, 1869. 

This consists in connecting the ends of the rails by a tongue and 
groove, and by a stay and side rail, for breaking the joint, and to assist in 
resisting the tread of the wheels. 

1146. G. Keiou.ey, Burnley, “ Velocipedes.”—Dated 14th April, 1869. 

The cranks are not fixed direct to the driving-wheel or its axis, but 
they act thereon through the intervention of some suitable mechanism, 
such, for instance, as the well-known “sun and planet” motion, which 
has the effect of increasing the speed, so that the driving-whcel revolves 
at a greater speed than the crank.—Not proceeded with. 

1148. T. ATKINson and R. Smita, Preston, “ Distance indicators for 
vehicles.” —Dated 14th April, 1869 

The inventors apply and use a suitable box or casing fastened to the 
— at aright or any other convenient angle to the traversing wheel or 
wheels. ! 


Laurence Pountney-lane, ‘ Velocipedes."—Dated 13th 


This casing contains a suitable train of wheels, which work by 

friction, each of these, or every alternate wheel, being covered with 

india-rubber, gutta-percha, leather, paper, or any other suitable material, 

to produce the necessary friction.—Not proceeded with. 

1156. C. Swanston, Twickenham, “ Railway trucks."—Dated 14th April, 
1869. 


This consists in interposing ordinary carriage lock gear between the 
bottom of the railway truck or carriage and the under frame of the railway 
truck or carriage, each set of lock gear being connected with each axle 
and pair of wheels, as in common road carriages and wagons. 

1162. W. H. Buck, Stretford, ** Velocipedes.”—Dated 15th April, 1869. 

This consists in attaching the ordinary crank pins to connecting rods 
secured to a block sliding uron a vertical slide bar, having a triangular 
or other suitable shaped section. Upon these connecting rods the plates 
or rests for the feet of the driver are attached. The slide bar upon which 
the block slides is situated vertically between the axle of the front guide 
wheel and the framing supporting the upper end of such a slide bar above 
the framing and in front of the driver, terminating in a handle by which 
the vehicle is governed when in motion. —Not proceeded with 
1172. F. Muiurer, Northampton, ‘* Wheeled carriages."—Dated 16th April, 

1869. 

This consists in fixing two elliptic springs, or parts of elliptic springs 
(commonly called ‘‘side springs”), to each other, and placing them longi- 
tudinally on either side of the carriage in connection with the perch. 

1173. L. Eacert and O. E. Pont, Liverpool, “ Vessels of war.”—Dated 16th 
April, 1869. 

The invention consists in the peculiar form of the vessel. The following 
is a description of midship section :—The displacement being calculated, 
and the area of the greatest midship section determined, the inventors 
construct the same, marking the load water line according to the caleu- 
lation. They make another mark below the water line down to that point 
where projectiles, passing through the water and touching the body of 
the vessel, will prove ineffective. From this mark downwards the under 
body must be constructed, according to the size of the vessel, of wood 
only, while all above is constructed of irun.—Not proceeded with. 

1182. I. Ives, Thame, ** Velocipedes.”—Dated 16th April, 1869. 

The inventor provides a cranked transverse frame to carry the seat and 
footboard, and this frame is suspended on the trunnions of a pair of 
carrying wheels. Connected with these trunnions are crank handles, 
through which rotary motion is communicated to the carrying wheels by 
the person on the suspended seat; or the wheels may be keyed to a 
cranked axle divided in the middle and capable of connection by means 
of a sliding friction or other clutch.—Not proceeded with. 

1185. P. Bocter R. Kayser, Vienna, “ Railway ticket delivery 
requlator.”—Dated 17th April, 1869. 

This consists in ca.:sing the button to act by pressure on a lever, the 
turning point of which is fitted with a spiral spring. The bar. actuated 
by the lever, acts on the tickets, so that they can pass the slit through 
which they are delivered. The spiral spring also returns the lever and 
button to their normal positions when the pressing operation is over.— 
Not proceeded with. 


and 


1192 R. CHapman, Shrewsbury, “ Railway fish-plates.”—Dated 19th April, 
1869. 


The object of the invention is to prevent the screw bolts of railway fish- 
jlates and the nuts on them from working loose, and this is accomplished 
y having a ledge or projection made on the outside of that fish-plate 

against which the nut presses in such a position that when the nut is in 
its place, and pressing against the fish-plate, the ledge or projection 
prevents it from turning round.—Not proceeded with. 
1208. R. C. Raprer, Victoria-street, *‘ Railway signals.”—Dated 20th April, 
1869, 
A signal post is constructed as follows :—First, the inventor makes a 


; base plate either of iron or timber, of a size proportionate to the intended 


height of the signal post, and on this base plate he makes three or more 
bosses at equal distances apart, and disposed in the form of an equilateral 
triangle, a square iron tube or rod, preferab'y about two to four feet long, 
and on to the top of this tube he screws a diaphragm plate, having the 
same number of bosses as there are on the base plate Through the next 
hole of the diaphragm plate the inventor then passes another tube, about 
twice as long as the first tube, and he screws or fixes the lower end of it 
into the corresponding boss on the base plate, and he then tightens it in 
the boss of the diaphragm plate with a key or wedge. Next he screws on 
to the top of the last named tube another diaphragm plate, and then 
through the next hole of this diaphragm plate he passes another tube, 
about three times as long as the first tube, also passing it through No. 1} 





diaphragm, and fixes it into the corresponding boss on the base plate at 
the bottom, and so on with any number of tubes or solid bars, the fourth 
tube in the centre (if so many be employed) being four times as long as 
the first, and the fifth five times as long, and so #n. 

1216. W. R. Revnouip, Commercial-road, ** Velocipedes.”—Dated lst April, 

1869. 

The framings, and supports, and the springs of velocipedes, so that as a 
whole they may be bent or curved horizontally when they are desired to 
run out of a straight course. 

1218. J. Fuercner and J. Fietcuer, jun., “‘ Lubricating wheels.” —Dated 
2lst April, 1869. 

The inventors apply one or two oil cups, which are screwed into the 
bearings ut one or both ends of the axle, and they make a horizontal and 
one or more radial es through the axle communicating with the oil 
cups; the vil is thus conveyed from the oil cup or cups into and through 
the interior of the axle, and from the interior conveyed by the radial holes 
or passages into the nave, which is thereby kept constantly lubricated so 
long as any oil remains in the oil cups. —Not proceeded with. 


1221. B. Picarp, Jvary, “* Toning.” — ; 

The tug is constructed simply for carrying its fuel, mooring ropes, and 
spare stores, and constitutes the locom« tive of the train, consisting of a 
number of vessele fa uniform and very light build, and greater in length 
than breadth, so as to draw as little water as possible, exceeding that of 
the tug only by a few inches. The tow chain is either wound by a 
windlass or is passed over pulleys arranged in an opening in the centre of 
the buttom of the tug, from whence it drops to the bed of the river, 
the point of action of the tractive power being the water level.—Not pro- 
ceeded with. 

1225. H. C. Maver, Craven-street, “‘ Velocipedes.”— Dated 2lst April, 1869. 

This consists in attaching to one or two-wheeled velocipedes and to 
velocipedes generally, when desired, an adjustable supplementary balance 
wheel or wheels, one or more of them, for the purpose of steadying and 
guiding the velocipede when in use, and also when furnished with only 
one or two wheels the velocipede may stand of itself.—Novt proceeded with. 


1229. W. Jonnson, Elms Sketty, Swansea, “Communication between pas~ 
senger and guard.”—Dated 21st April, 1869. 
The hanical arrang t is contained in a small box which can be 
readily attached to a carriage on the rvof or flooring, and consists of two 
bell cranks placed close to each other somewhat in the form of the letter 
W, each crank having an upright tongue, to which a wire running from 
end to end of the cuviege is firmly attached. The two central points of 
the cranks support a small block, from which depends a cord passing into 
the compartment of the carriage. This cord is also connected with another 
wire running across the carriage at right angles with the one before 








mentioned, which works a semaphore on eith¢r or both sides of the 
carriage.— Not proceeded with. 
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1233. J. Francis, J. Donatpson, and G. Reavetey, Galashiels, “‘ Locking 
railway sidings.” —Dated 21st April, 1869. 

In order to prevent the chock blocks by which the passage of wagons 
out of a siding on to the main line is checked from being removed by 
accident or design, the inveutors employ apparatus so arran that when 
the chock blocks have been placed over the rails they can only be removed 
by the passage of an engine or wagon towards the siding, or, at least, by 
the use of great force, much exceeding the power of one man. They 
moint the chock blocks on levers which can move in a horizontal direc- 
tion, and the blocks are formed by preference in such a manner that a 
in running over it to pass out of the siding would be thrown off the 
s on to the ballast, and thus arrested in its onward course to the main 
-Not proceeded with, 

W. RR. Lake, Southampton-buildings, ‘Communication in railway 
rins.”"—A comimunication.—Dated 22nd April, 1869. 

system is composed of a shaft or axle placed above each carriage. 
his is supported in any convenient manner and furnished with traction 
vers which give it a rotating movement, so as to actuate one of the 
letents or bent levers which are fixed on its extremities. Each of these 
detent levers is bent to act upon the preceding detent, and they are 
; th adjustable balls or counterweights, which can be moved 
esulated at pleasure.— Not proceeded with. 

1243. R. Wiisen, High Holborn, “ Velocipedes.”— 

The inventor arranges his velocipede so as to bring the legs of the rider 
into a more favourable position to propel either the forward or hindmost 
wheel or wheels, and also so arranges the crank movement and seating 
for the foot of the rider that he may drive on an independent shaft having 
a pinion thereon, such gearing to be either frictional or with teeth, which 
will work on the axis of the running wheel of the velocipede, there being 
a difference of diameters, say of one-half or one-third, so that the rider can 
drive the velocipede up an incline with perfect ease.—Not proceeled with. 
1252. 8. Smrru, Derby, ** Railway azle and axle box.”—A communication.— 

Dated 23rd April, 1869. 

In the side of the axle box nearest to the wheel the upper part is 
bevelled upwards towards the wheel and the lower part bevelled towards 
the interior of the box, so that should the lubricant in the upper part be 

hrown upwards by the revolution of the axle, it would fall on the lower 
bevelled part, thus returning into the axle box and savingall waste. In 
order further to insure the prevention of any escape or waste of the 
lubricant, a washer of sheet india-rubber, protected at the bottom by an 
iron plate, and at the top or upper part by a plate of zine or other soft 
metal, is placed on and secured to the outer side of the axle box. 
























Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, de. 

1090. W. R. Lake, Southaumplon-buildings, ** Waterproofing fubrics.”—A 

comimunication.—Dated 9th April, 1869. 

The inventor prepares a solution of paraffin by dissolving paraffin in 
pure naphtha, that is to say, naphtha free from any oily or greasy matter, 
or which will not stain letter-paper when dipped into it and dried. The 
peraflin should be cut into smail pieces and put into the naphtha in an 

tightly closed vessel, and should then be well shaken or 

s way a saturated cold solution may be quickly obtained 





easily and ti 








agitated, 

wit of heat. Itis best to use an excess of paraffin in the 
naphth», s have a saturated solution at about 7u deg. Fah. Into 
this sulutio fabric is to be immersed. 





1094. E. Brazier and J. E. Hopexin, West Derby, “ Flax cleaning.”— 
Dated Wth Anvil, 1869, 

In place « sing wooden blades to iron or wooden radial arms to form 
the scutching blades of a radial seutching wheel, the inventors form such 
scutching blades in one piece of wood. By means of bolts they secure 
the improved seutching blades to a central boss, which they prefer to 
form of cast iron or other metal. The bosses are secured upon the axis, 
which revolves in bearings formed in suitable supports. 

1095 W.Suirn, Hevieood, Lancaster, ‘ Looms.”— Dated 10th April, 1860, 

This consists in the application of a counteracting tappet, acting on the 
spring of the lever for putting in the wires. —Not proceeded with, 

1113. I. HW. Paves aad J. FP. MayGrove, Wood-street, ‘* Looms.”—Dated 10th 
Ap il, 1559 

A vin p thread is passed between each of the dents of the reed entirely 
act the same in the usual manner. Below this warp foundation the 
inventors p'ace a second row of warp threads, about forty or fifty in 
number, more or less, arranged in two sets of equal number, one on either 
side of the centre of the piece. These two sets of threads constitute a 
second warp or warps, through which and through the opposite half of the 
upper wirp the weft threads are caused to pass alternately, the other half 
of the wpper warp being raised clear of the shuttle until the next stroke 
by the Jacquard or other suitable apparatus, 

1122. A. D’Azampvza, Joinville-le-Point, France, “ Felted fabrics.”—Dated 
{pril, 1869 











2th 
<e surface the inventor places a piece of canvas and 
hereon over which he extends one or more layers of 
animal hair, and thereon he places another layer of hair cloth, and he 
then spreads over all a second piece of canvas; he sews or otherwise 
attaches the two pieces of hair cloth together at all their edges, so that 
the lavers of animal hair are enclosed therein. 

1145. W. H. Tackixe, T. Hackine, and J. Coampers, “ Preparing warps.” 

Partly a communication,—Dated lath April, 1869. 

This consists, First, of an improved conical self-acting temple, used for 
the purpose of stretching the cloth to the full width of the reed ; Secondly, 
in the employment of one or more damping rollers covered witb flannel 
or other porous meterial for damping the warp as it passes over the back 
rest of the loom; Thirdly, of an improved picking motion ; Fourthly, of 
an improved loose reed motion; and, Fifthly, of an improved one roller 
positive taking up motion, 

Leith, N.B., “ Cleansing wool.”--Dated 20th April, 1869. 
essentially in boiling together, for about three hours in 
ingredients in or about the proportions given, 
namely : er, about 250 gallons, is first purified by boiling it with 
\Otbh. to 151b. of farina for about five minutes; to these 250 gallons of 
purified water are then added 200 1b. of calcined soda or soda ash, of a 
strength of about 90 deg., and free from salt, 100lb. of linseed, 721b. of 
potash, 721b. of rosin, and 401b. of caustic soda of a strength of about 
00 deg.; from 40 1b. to 45 1b. of olein oil may also be added to increase the 
washing or cleansing power. 

1211. H. Lee, Manchester, “ Looms.”— Dated 20th April, 1869. 

The inventor uses two warps and four healds. The top warp beam is 
weighted in the usual way, but the under or back warp beam is weighted 
in such 2 mutiner that upon the raising of the taking up catches it draws 
the under warp back a certain distance. The healds are worked by means 

fa well-known machine called the *‘ dobby” or ‘index machine ;” one of 
ops of this machine is connected by a cord to a lever, the other end 
of which, whenever .. corresponding perforation occurs in the card which 
acts on the needle raises the catches off the taking up ratchet wheel and 
holds them off the wheel for two picks of the shuttle. In gear with one 
of the carrier wheels of the taking up motion is a spur wheel mounted on 
a stud, and having attached to its boss a weighted lever. 

N, Fleet-street, “ Dressing fabrics.”—A communication. 
Duted 2at April, 1869 

Th s consists of one or several cylinders revolving with a rapidity more 
or less gieat, and provided with pin-plates, combs, fallers, or similar 
appliances, according to the effect desired to be produced, acting against 
the fabric by means of centrifugal force. The pin-plates or combs are 
attached to the cylinders by one of their ends only, the other being left 
free. As the fabric passes the cylinders these combs strike upon it, 
through centrifugal foree, with a beating action. In this manner a very 
superior dressing is obtained. 

1234. J. Motpmse, Manchester, ‘* Looms.”— Dated 22nd April, 1869. 

The inventor adapts to the bracket of the temple a set screw for 
securing the temple to the temple rod on a line with the temple behind 
the rod, in contradistinction to placing such set screw underneath. By 
this arrangement the set screw is more readily got at for adjustment, and 
the cloth is kept closer to the top of the lathe, 

1235. G. Danta, Rochdale, and J., T., R., and 8. Storr, Wardle, “ Carding 
*_Dated 2ud April, 1869. 


On a table « 
spreads hair el 
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endiues, 
The inventors support the main cylinders on each side of the middle 
doffer in fixed bearings, and they support the axle of the middle doffer in 
bearings that are capable of being raised or lowered or moved laterally by 
regulating screws or other equivalents. By this arrangemen; the piston 
of the middle doffer can be readily adjusted to the surface of the main 
cylinders.—Not proceeded with. 
1237. J. Kecies, Black-lane, Radcliffe, “ Lessing warp.”—Dated 22nd Aprit, 
18690. 








making or fitting them with two pins or wires, so that the thread or 
threads may enter between them when the levers are acted upon or 
depressed by the motion of the Jacquard,’ pins or wires are slightly 
spread outwards at the bottom, to facilitate the entry of the threa:is. 
This consists, Secondly, in the construction of ‘‘nebs” or thread-carriers. 
They are made with two points, and are employed for dividing the 
threads when lifted by the mechanism. In this position the needles are 
moved towards and passed through between the ‘‘nebs.” On the needles 
retiring the ‘‘nebs” are lowered, and the threads are laid on the needles. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
1161. G Brack, Spittlegate, Grantham, “ Agricultural drills.” —Dated 15th 
April, 1369. 

This consists in substituting for the revolving barrel and cups as 
hitherto used, rectangular boxes with reciprocating notched slide-bars 
working in them and delivering the said grain, or manure at each end of 
the said boxes into a pipe or tube for conducting the same to the soil or 
furrow in rear of the coulters. Each box is thus made to supply two 
drills. The reciprocating notched bars are connected to a cross bar, and 
worked forwards and backwards by a crank which receives its motion 
from the travelling wheels.—Not proceeded with. 

1174. F. F. Wairenvrst, Putney, “ Washing grain.”—Dated 16th April, 
1869. 

This consists, First, in a centrifugal distributor which revolves on a 
pivot, having two branches perforated or slit on the under slide in order 
to feed the mash, tun, or other vessel, in a uniform and continuous 
manner, so as to distribute the grain over the whole area of the tun. 
Secondly, by means of rousers working in a contrary direction, in causing 
the greatest amount of agitation in the tun or vessel sv as to prevent the 
conglomeration of the grain when fed in.—Not proceeded with. 

1210. K. 8. Mackenzie, Gairloch, ‘‘ Fences, railways, &c.”—Dated 20th 
April, 1869. 

The = bar is made of T iron rolled in any convenient section, but with 
the peculiarity that the vertical web projecting downwards from the 
middle of the other web is made thicker at its bottom edge than nearer 
to the other web. Counterpart notches are formed in the tops of the 
fence standards, and when these standards are in position the top bar is 
applied by threading its vertical web through the notches, and the parts 
become locked together as by a dove-tail joint, whilst the horizontal web 
of the T iron bar caps the fence in a neat finished manner. . 
1239. W. CaTcHPpooL, Goswell-road, * Treating straw.”—Dated 22nd April» 

1S 





The straw is first steamed, but this steaming separately cousidered as 
not new, and when this has been effected the inventor compresses the 
fibre, by preference, whilst in a heated state in chambers of convenient 
form and size, where, by the action thereon of a suitable piston or plunger, 
it may be reduced into blocks of the form and to the extent desired. 
When this compression has been effected the fibre is removed from the 
chamber and allowed to cool, and it will then be found to retain the form 
given to it.—Protection refused. 

1241. M. Hittary, Andover, “ Harrows or drags.”—Dated 22nd April, 1869. 

It is proposed to effect a perfect tying or trussing of the frames of har- 
rows and drags by the aid of longitudinal bars, either independent of the 
zigzag beams and attached to cross bars or attached to the angles of the 
beams themselves. By passing these longitudinal bars alternately over 
and under the cross bars a doubly trussed frame is obtained.—Not pro- 
cecded with. 

1251. G. T. Bousrieip, Brizton, ‘‘ Washing sheep.”—A communication.— 
Dated 23rd April, 1869. 

A close box or tank is employed which is supplied with water under 
pressure from a pump or elevated reservoir. The washing jet is con- 
nected with the bottom of this box or tank by two metal pipes which are 
inserted into holes in the bottom and fixed by nuts screwed on from the 
inside.—Not proceeded with. 





Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1164. R. Heywortu, Manchester, “ Water-closets.” —Dated 15th April, 1869. 

First, instead of placing the escape valve of the water-closet at the 
bottom of the basin and above the stench trays, the inventor places it at 
the outlet end of the trays and works it by a lever connected to the ordi- 
nary handle, the lever releasing the water valve or tap tor allowing a 
fresh supply of water when the escape valve is opened. Secondly, for 
opening, by self-acting means, the escape valve and water-supply valve 
when the door of the apa tment containing the closet is opened from the 
inside only. The inventor places in the box or frame containing the ordi- 
nary latch or fastener a desirable lever connected to a knob inside the 
door, and places in a guide at the top of the box a rod having its bottom 
close to the latch, and near the end a cross piece for the double lever to 
act upon.—Not proceeded with. 

1176. W. H. Tuck, Kentish Town, “ Fret eutting.”—Dated 16th April, 1869. 

This consists in leading a cord from the treadle to a horizontal roller or 
pulley, round which it is passed several times, and in then leading it to 
the lower saw jaw or to a part connected therewith. In each movement 
of the treadle the roller or pulley makes several revolutions alternately in 
opposite directions, the increased motion thus obtained being imparted 
by the cord to the lower saw jaw, and consequently to the saw.—Not pro- 
ceeded with. 

1177. 8. Harrison, Liverpool, “ Ventilating sewers.” - Dated 16th April, 
1869. 

The apparatus consists of a manhole and ventilating cover combined 
with movable sludge-box or mud basket, in the arrangement of a charcoal 
basket, which is used for purifying the noxious gases arising from the 
sewer or drain and escaping through the ventilating cover, in an overflow 
or drain-pipe connected with the manhole and extending into the sump- 
hole at the bottom of the manhvie shaft, where it is trapped in a flushing 
valve tixed on the edge of the sewer or drain where it joins the shaft. in 
a portable winch for raising the said flushing valve in a flushing box con- 
nected with the above for flushing the sewers and drains, and a lamphole 
cover for the purpose of lighting and ventilating sewers and drains when 
workmen are engaged therein, and in a trap gully made with a hopper 
and movable sludge-box, and in a flushing valve or differential outlet pipe 
for subsidence tanks and cesspools. 

1196. W. H. Smirn, jun., Salishury-street, “‘Lavatories and taps.”—A com- 
munication.—Dated 19th April, 1869. 

The inventor so mounts and fits the basin that, by turning it partially 
round, it is caused to rise or fall, and either close or open the discharge or 
escape passages, instead of employing the ordinary description of plug 
and shell tap or cock for regulating the admission of water.—Not proceeded 
with. 

227. C. D. ABEL, Southampton-buildings, “ Mural paintings.”—A commu- 
nication.— Dated 21st April, 1869. 

The invention consists in the application of the processes of chromo- 
lithography for printing the requisite designs upon a paper which serves 
subsequently as the medium for transferring the designs to the walls. 
1236. H. T. Lewis and W. Wnhire, Stafford, “ Sash frames.” —Dated 22nd 

April, 1869. 

The apparatus by which the inventors carry this invention into effect 
consists substantially of a cog-wheel working on a fixed pin or axis, and 
enclused in a frame of suitable size and strength, which frame is fixed 
into the wall plate immediately opposite the bottom bar of the upper 
sash and the top bar of the lower oa. The side rail of a sufficient por- 
tion of the upper sash, and a corresponding portion of the side rail of the 
lower sash is fitted with a rack to correspond with the cogs of the wheel, 
so that when the lower sash is raised the upper sash is lowered in the 
same degree.— Not proceeded with. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1180. J. H. Jounson, Lencotn’s-inn, ‘‘Fire-arms.”—A communication.— 

Dated 16th April, 1869. 

This consists, First, in the increased simplicity of the mechanism; 
Secondly, in the double fastening of the sh by means of a lever cover 
piece, which udmits of the projectile being driven home and centred in 
the rifle grooves; Thirdly, ina peculiar arrangement of the trigger and 
—~ in connection therewith: Fourthly, in a peculiar safety apparatus 

or preventing discharges till the breech is properly closed; Fifthly, in a 
peculiar system of cartridge extractor; Sixthly, in a peculiar system of 
rifle grooves having a sharp twist and narrow projecting ribs betwecn 


‘This consists principally of two metallic combs or open reeds attached | them; Seventhly, in a peculiar elevation sight, which admits of the cor- 


to bars of wood, iron, or other suitable material, which are so hinged 
toxether that the points of the teeth of the combs or reeds may be either 
brought into close contact or separated a certain distance apart. The 
combs also are so arranged that the points of the teeth of one comb come 
opposite to the spaces between the teeth of the other, and vice versa, so 
that when the combs are brought together the yarn cannot enter the 
spaces between the teeth in either of the combs. Each tooth, however, 
hss cut in its extreme point a shallow notch sufficient to hold one thread, 


Nol proceeded with, 


125%. E. Taruam, Nottingham, “ Levers and nuts.”"—Dated 22nd April, 
869. 


This relates, First, to the construction of levers or bars, and consists in 


rection of lateral deviation arising from any cause, the effects of which 

are very sensible at long ranges. 

1184. E. T. HuGues, Chancery-lane, “ Fire-arms.”—A communication.— 
Dated 17th April, 1869, 

This cunsists in the construction of gun barrels with a compound bore 
consisting of three sections, one of which, at the breech end, is a per- 
fectly smooth bore ; another section at the muzzle end is a rifled bore (the 
calibre of this section should be just the depth of the rifling, smallerthan 
the smovth-bore section); the third and middle section consists of a 
tapering bore, which at each end coincides with the bore with which it is 
connected. The rifling is continued through the middle section to the 
same depth as the muzzle section, and should be a gaining twist, 








1193, J. Horstey, Cheltenham, “ Blasting powder.”—Dated 19th April, 
1869. 


This consists in the incorporation of nitro-glycerine either with a 
mixture of powdered Aleppo or other foreign gall nuts and chlorate of 
potash, or with a mixture of powdered galls, cream of tartar, and 
chlorate of potash, or with a mixture of galls, hard sugar, and chlorate of 
potash, or with plain mealed gunpowder, so as to form a powerful blasting 
powder or explosive compound. 

1232. J. H. A. Brecxmann, Solingen, “ Fire-arms.”—Dated 21st April, 1869 

The breech of the arms constructed according to the invention is opened 
and closed by a piece worked by a lever or handle attached to the axis of 
the piece, and placed at the side of the fire-arm instead of being actuated 
by the trigger or by a lever at or immediately near the trigger guard. 
This closure or closing piece comes aguinst the chamber of the barrel 
when closing the breech, and it moves on un axis placed in a line or direc- 
tion at right angles to the direction of the axis of the barrel. Its front 
edge comes below the level of the muzzle when the breech is opened. 
1257. T. Witson, Birmingham, “ Cartridges.” —Dated 23rd April, 1869. 

This consists in constructing cartridge cases by taking a plain metal 
tube closed at one end for the reception of the powder and forming sepa- 
rately a rim, and afterwards attaching it to the closed end of the tube 
either by brazing, suldering, or otherwise.—Not proceeded with. 

1259, BE. M. Rewiey, New Oxford-street, ‘ Explosive bullets.”—Dated 23rd 
April, 1869. . 5 f 

The objects are, First, the construction of explosive bullcts, which will, 
by the force of the explosion, break into a certuin number of pieces, ac- 
cording to the formation or shape of the interior of the bullet, and, 
Secondly, to the construction of an improved socket or ring on w hich the 
percussion or other explosive medium is placed.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1154. T. Wire, Birmingham, “ Nut-crackers.”—Dated 14th April, 1869. 

The inventor fixes a rectangular or other-shaped frame¢ at the top of a 
tube. In the tube is a rack, or a screw, or a rod with a series of rings on 
it, the screw or ringed rod constituting a cylindrical rack. A pinion 
underneath the frame engages with the rack. To the axis of the pinion 
a handle is affixed, by which the pinion may be turned and the cylindri- 
cal rack raised or lowered. The top of the rack carries a plate, which, on 
the rising and falling of the rack, rises and falls in the frame.—Not pro- 
ceeded with, 

1157. A. M. CLark, Chancery-lane, “‘India-rubber nipples.” —A communica- 
tion.—Dated 14th April, 1869. 

These nipples are usually made of a slightly bulbous form at the end, 
the other and open end being provided with a rim. These nipples are 
composed of several thicknesses of india-rubber, which is applied in a 
liquid state on a solid mandril or core.—Not proceeded with. 

1163. E. Cooper, Laurence Pountney-lane, ‘‘ Waterproof coats.”—Dated 
15th April, 1869. : ; 

Suppose the coat to be made of double texture, that is, of two thick- 
nesses of muterial, the inventor inserts or shapes short flexible tubes or 
passages between them. The openings or mouths of the tubes or 
passages which come at the inside of the coat are just below that part of 
the ‘‘sye” of the sleeves that comes under the arms of the wearer, and the 
mouths of the tubes or passages situate at the outside of the coat are 
about one inch more or less below the edge of the sye, so that in a general 
way they are concealed from view. 

1168, A. M. CLarK, Chancery-lane, ‘‘ Compasses and pen-cases.”—A commu 
nication.—Dated 15th April, 1%59. 

This consists in the adaptation of an ordinary pen nib and holder to the 
limb of the compass whereby to facilitate the drawing of circles, the lines 
of which may be equally as fine as those made by the ordinary compass 
pen.—Not proceeded with, 

1170. W. P. Cowiman and A. Doe, New Windsor, “‘ School desks.” —Dated 
15th April, 1869. 

The parts forming the seat and desk are each sepirately supported on 
ornamental iron standards. Rising from a common footing on the top of 
the derk standard is a rule joint supporting an arm ; this arm is divided 
into two parts working together bya rule juint, the end of the short part 
of the arm terminates in a plate which is fastened to the desk board, the 
action of the joints and arms furms a level table and by the inserting of a 
pin in the first named joint. 

1181. W. E. Newton, Chancery-lane, “ Safety gas burner.”—A communica- 
tion.—Dated 16th April, 1869. 

A chamber filled with sand or granular mineral matter is applied 
between the burner and the pipe from which it is supplied.— Not proceeded 
with, 

1187. H. W. Des, Shkerwood-street, Golden-square, ‘Bottles and jars.”- 
Dated 17th April, 1869. ‘ 

This consists in making grooves or channels in the neck of the bottle 
or in a collar fitting over the neck, in such a manner that when the top or 
cap is forcibly pressed over the mouth and turned partly round by the 
hand the pressure of a spring within the head ot the top ur cap causes it 
to move upwards and to bring pins or studs into grooves or notches made 
at right angles to the grooves or channels before mentioned. —Not proceeded 
with, 

1191. A. SmituH, Mauchline, ‘ Ornamenting hats.”— Dated 19th April, 1869. 

When the colouring matter is applied directly upon the foundation or 
body, the inventor prepares the same with size and varnish, the coloured 
surface when dry to secure it from injury by the weather and render it 
waterproof.—Not proceeded with. 

1194. H. A. Bonnevit.e, Sackvrille-atreet, “‘ Making hat-rims.”—A com- 
munication.—-Dated 19th April, 1869 : : 

The apparatus consists of a cast iron table resting upon a frame. This 
table carries the mechanism, which isas follows ; - Motion is imparted by 
three gearings by a crank ; the first gearing is shipped upon the arbor o' 
the crank and actuates the other gearings. The object of each of these 
is to impart motion, in one direction or the other, to the levers, by means 
of the nuts and the screws. The levers oscillate. The screws are 
wormed, some to the right and others to the left, in such wise that by 
means of their nuts the levers act simultaneously either in drawing nearer 
to or in receding from the centre of the apparatus. 

1198. J. E. Warp, Bredbury, ‘ Hats.”—Dated 19th April, 1869. ; 

This consists in making huts with a sufficiently stiff but elastic 
leather or lining, so secured to the body or shell of the hat that there 
will be space all round between the leather or lining anu the body or shell 
of the hat, equal in depth at least to that of the ordinary leather or lining. 
This leather or lining is not attached tu the body of the hat at the brim 
in the ordinary manner, but is secured or suspended from a point or 
points within the body of the hat, the lower eige being loose and not fast 
as in the ordinary bat. 

1204. F, W. Foitows and J. Bare, Manchester, “ Sweeping carpets.” —Dated 
20th April, 1849. ; 

This consists in an improved mode of giving motion to the rotary 
circular brush forming part of the sweeping apparatus, which issupported 
on one or two travelling wheels and on one or two rollers. The travelling 
wheels are made with a. internal toothed wheel gearing into pinions on 
the end of the rotary brush, or in some cases it may be sufficient to make 
the internal gear in only one of the supporting wheels. Instead of toothed 
gear, as above described, friction surfaces may be used.-—Not proceeded 
with, 

1205. N. Witson, High Holborn, “Sewing machine.”—Dated 20th April 
1869. . 

This consists, First, in an arrangement of the mode of obtaining motion 
for driving the shuttleand feed movement in lock-stitch sewing machines ; 
Secondly, in an arrangement of the several parts for driving and giving 
motion io the reciprocating radial arm for passing a shuttle from right to 
left and left to right in lock-stitch sewing machines; Thirdly, in the 
arrangement of a single or chain stitch sewing muchine, in combination 
with the improved internal driving wheel and pinion of the same 
invention, for obtaining a more rapid motion to the needle in the same 
space; and Fourthly, the arrangement and combination of a silent feed 
movement, us udapted to that class of sewing machines wherein the 
silent compound feed 1s driven by a bridle and cam movement in com- 
bination. 

1213. W. R. LaKe, Southampton-buildings, “‘ New toy.”~—A communication- 
—Dated Wth April 1869. , “ 

The invention consists chiefly in fixing to the interior of any suitable 
hoop a number of bells of any desired size. These bells may be con- 
nected to the hoop by wire or other means of attachment, by preference 
such as will permit the child using the hoop to remove or replace the 
bells according to the effect desired to be produced in the hoop,—Not pro- 
ceeded with. 

1215. W. R. Lake, Southkampton-buildings, ‘‘ Lamps.”—A communication. 

These lamps are coustracted with an annular reservoir which surrounds 
an annular air chamber, and or the centre of the air chamber 
extends the burning chamber. The latter is connected to the annular 
reservoir at the bottom by supply pipes, which pass through the air 
chamber, and at the top by vent tubes, which also pass through the said 
chamber. At the top of the burning chamber is the burner which is per- 
forated, the perforated mer thereof being surrounded by a collar, 
which forms a continuation of the air chamber. 

1217. W. Hottoway, Lower Clapton, “‘ Making beverages.”—Dated 21st 
April, 1869. 

On the bottom of a vessel the inventor fixes a spindle which exiends 
nearly to its top. Fitted to the spindie, and free to move thereon, is a 
‘tube which also extends nearly to the top of the vessel. On the lower 
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part of the tube three or more blades are fixed ; these are slightly curved 

and perforated, the bottom edges are flanged and fit close to the bottom of 

the vessel.— Not proceeded with. 

1219. P. R. Hopee, Adam-street, Adelphi, “ Manufacture of cloth.”—Dated 
2ist April, 1869. 

The inventor takes cotton or linen cloths, known under the name of 
twilled canvas or twilled or plain calicoes, and submits them to a chemical 
process to partially convert the coating of the fibre from which thecotton 
cloth is made into collodion. This he terms collodionising the cloth. When 
the cloth is so treated the acid it may have absorbed is neutralised and 
then’ washed off perfectly clean. The inventor then takes a pulp made of 
gelatine and fibre, or it may be made by softening by the heat of steam 
the pearings of skins or hides, and beats them up in an ordinary pulping 
machine. When this material is so pulped it is worked into and com- 
bined with the collodionised cotton cloth before described. 










869. 

consists in applying and attaching outside each of the usual pieces 

of elastic or side springs a protective piece of kid leather or othersuitable 
al ording to the nature and strength of the boot or shoe. —Not 

ed with. 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1158. C. E. Brooman, Fleet-street, ‘Burning liquid hydrocarbons.”—A 

ums Dated 14th April, 1869. 

iefly applicable to reverberatory furnaces, and consists in 
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cuising a current of superheated air or combustible gas, or both combined, 
to mect the liquid hydrocarbon in a vesicular state above the sole plate of 
the furna The hydrocarbon is spontaneously inflamed, and a great 
heat produced. Several applications of this principle are described. 


3. T. Bousrie ip, Brixton, ‘* Hydrocarbon oils.”—A communication. — 
ed 16th April, 1869. 

isists, First, im treating heavy hydrocarbon oils for the purpose 
ising them, by distilling off a portion containing the odorous 
stopping the distillation, leaving the main body of the 
» from the characteristic odours of heavy hydrocarbon 
¢n cooled, only a slight smell like a sweet fatty oil; 
combination with a still suitable for distilling oils, the 







sur sating coil within the still, with its steam pipe, outlet pipe, and 
return pipe, und their stop cocks. 
* Treating ivon ores.”—Dated 19th April, 1869. 


sine s or carbonising, in contradistinction to roasting 
or calcinin 1c iron ores or ironstones in the open air, on a platform or 
i , iron, or other material, which may be situated 
ingle to that position (an angle of about one in 














n is preferred) in place of using a platform the iron ores or iron- 
stones may be placed in an open casting on the top of a blast furnace, and 
when coked or carbonised dropped into the furnace, or they may be 
treated in an open tower or kiln. 

203. A. Brapy, Me d Point, , “Manufactures of iron.” —A 
commu ( 1 20th 1, 1n69. ‘ 4 





a ” 20th April, 

This consists in mixing and manipulating crude iron ore, grcund or 

reduced to a powder with sulphate of lime, sulphate of soda, sulphat 

na, or with any alkaline sulphate pulverised, and both articles 

tving been roasted or otherwise assimilated to about equal degrees of 

sion or smelting of the materials is then to be effected 
hods in an ordinary furnace. ot proceeded with. 
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isual mei 
-GERALD, Sacew, Isle of Man, ** Drying 
ers Dated Wth April, 1869. 
i metallic vessel having at the top a cover which 
and near the top a pipe or nozzle communicating 
with an exhaust pump, and this vessel they enclose in another metallic 
vessel] which can be supplied with steam. They place the matters or 
material to be dried in the inner vessel, then close the door and make it 
air-tight. They now set on the steam, and as the heat causes vapour to 
rise from the matters or materials it is taken off by the exhaust pump, 
and in this manuer the matters are thoroughly dried.—Not proceeded 
with. 
1206. F. Bartir, Pool, ** Washing tin oves.”—Dated 20th April, 1869 

This consists in constructing the keives or vessels in which the washing 
is effected of cast iron or other metal, and in forming upon the sides 
thereof one or more pockets or brackets, in which are placed pieces of 
wood or other suitable material for receiving the blows of the hammer 
for producing vibrations.—Not proceeded with, 
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1224. M. Henry, Fleet-street, “ Pyrophosphate of lime.”—Dated 2lat April, 
1869. 
Phosphoric acid, when displaced or replaced in a cold state by certain 


acids solution, will itself displace or replace these same acids when the 
1 has attained a temperature of 90 deg. to 100 deg. Cent. When 
sat the operation becomes more complete. According 
nvention this reaction is applied to a solution containing chloride 
of calcium and acid phosphate of lime. The solution is evaporated 
to dryness and a dry product is obtained which, when taken after wash- 
ing, yields a nearly insoluble phosphate of lime and chloride of calcium. 
The hydrochloric acid liberated by the operation is collected and concen- 
trated to serve again. 













1242. G. G. Tanpy, Annerley-voad, “‘ Carburetting air.”—Dated 22ad April, 





1e improved apparatus for carburetting air or gas, which forms the 
subject of this inveation, is divided into two parts, consisting of an upper 
and lower chamber. The upper chamber contains the body of the liquid, 
and the lower one that portion which is being taken up by the gas or air 
passing through the chamber. The object of this arrangement is that the 
gas or air shall be uniformly impregnated with the liquid, which shall be 
expelled from time to time from the reservoir above. 


1243. A. 

1869. 
The metallic base which is employed in the manufacture of this im- 
I on or paint consists of globular zinc or grey oxide, other- 
as “sweeps,” and which is a product obtained in the smelt- 
This substance, in the form of an impalpable powder, is 
ith boiled linseed oil in the proportion of sixty-six parts by 
grey oxide, to twenty parts of the boiled oil. These sub- 
stances, intimately commingled, make mixture No 1. The inventor also 
makes a siccative mixture by treating raw linseed oil in the following 
manner :—He takes oxide of manganese (in the natural state), say one 
part, and, having broken it up to about the size of small peas, he boils it 
in, say, four parts, by weight of the raw linseed vil, in an open vessel until 
the desired consistency is obtained. The manganese he encloses in a 
strong linen bag, and inserts the bag ina basket or perforated vessel of 
iron that will allow of the raw linseed oil coming into contact with the 
oxide of manganese through the bag. This basket he suspends in the oil 
so that it shall not touch the vessel containing it, and when the boiling 
is stopped he removes the basket and its contents from the vessel. By 
this treatment he obtains mixture No. 2. For a third mixture the in- 
ventor dissolves india-rubbey or other equivalent vegetable gum in tur- 
pentine or other suitable solvent, the proportions being, say, twu parts of 
the gum to seven parts of the turpentine or other solvent. Of these 
several mixtures the inventor takes, say, eighty-six parts of No. 1, five 
parts of No. 2, and nine parts of No. 3 and combine the same by stirring 
or by any other proper means while cold, and when completely combined 
a liquid compound is formed suitable for the purposes of this invention. 
1253. W. B. 

1869. 

This relates to the extinguishing of fires by means of a mixture of 
carbonic acid gas and water. The apparatus comprises a wheeled car- 
riage, the body of which is in the form of a tank, made with sheet iron, 
fixed upon angle iron frames, and which is divided into three compart- 
ments. Pumps are fitted in two of the compartments, and are arranged 
to be actuated by a beam on a rocking shaft, which is provided with the 
usual levers for the application of manual power. 











BorGNet, Swansea, “ Paint composition.”—Dated 22nd April, 


















Dick, Glasgow, “ Extinguishing fires."—Dated 23rd April, 





1256. H. E. Newton, Chancery-lane, ‘‘ Puddling ivon.”—A communication. 
—Dated 23rd April, 1869, 

This consists in reducing the cast iron to coarse granules or pieces, so 
that they may melt down more quickly than pigs into a fluid state. 
Granules or pieces varying in bulk from spheres of about two-tenths of 
an inch to one incL in diameter, with a small portion larger and smaller 
than these limits, have been found in practice to work satisfactorily. 
Care must be taken, however, not to make too large a proportion of fine 
granules in that case they would quickly be decarbonised and rendered 
infusi and thus prevented from melting and mixing in a liquid con- 
dition with the liquid iron oxide. Such a mixture of the iron in a liquid 
state with the liquid oxide is indispensable to the complete success of the 
process. 

1260. J. Mason and W. Wriaut, Swatlow-street, and G. H. Jones, Alpha- 
road, “ White lead.” —Dated 24th April, 1869. 

This consists in the manufacture of white lead in a closed chamber or 
chambers, heated artificially, without the employment of spent tan or 
such like fermenting materials, or earthenware pots, as in the methods 
now in use. The necessary vapour or vapours and gas or gases—for 
instance, watery vapour, ammoniacal vapour, acetic acid vapour, pyrolig- 
neous acid vapour, hydrochloric acid gas, and carbonic acid gas, which 
may be provided in any convenient manner—are fed into and through the 

hamber or chambers containing the lead or compounds to be converted 





























into white leal, these vapours and gases being properly regulated during 
their course through the same in any convenient manner. 





Class 9,—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1250. W. A. LytrLe, Hammersmith, “ Telegraph batteries."—Dated 23rd 
April, 1869. 

When the cells of a battery are formed of earthenware the inventor 
does not glaze the pottery biscuit, or has it glazed only on the outside 
He renders it both non-conducting and proof against the chemical action 
of the battery liquids by heating the biscuit and filling it with or 
immersing it in boiling pitch or other bituminous, fatty, or resinous 
substances. The earthenware is then drained, and when cold is ready 


for use. —_-__- 
Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
1072. J. A. Cnaurorier, Paris, “ Self-feeding cotton gin.”—Dated 8th 
April, 1869. 

This improved gin is composed of a framing carrying the principal 
parts consisting, First, of two ginning rollers of small diameter, between 
which the lap of cotton passes deprived of the seeds, which are discharged 
without being crushed. Secondly, of two drawing rollers placed imme- 
diately behind the ginning rollers, and serving to draw out the lap of 
cotton after it has been deprived of the seeds. Thirdly, of two cleaning 
rollers with flexible casings, which are kept in constant contact with the 
drawing rollers for the purpose of cleaning the same, and at the same 
time preventing the lap of cotton from coiling round the said rollers. 
Fourthly, of an endless web travelling over rollers within a receptacle, 
and furnished with inclined card teeth, by the aid of which the cutton is 
led in a continuous manner to the ginning rollers. 

1074. W. E. Newton, Chancery-lane, London, ‘* Steam generators.” 
munication.—Dated 7th April, 1869. 

The invention consists, First, in arranging the tubes and their square 
or parallelogramic heads so that the fire is restrained from passing directly 
inside or between the tubes, and a more tortuous or effective action of the 
above gaseous products of combustion is secured thereon. The heads of 
the several tubes are also made to break juint and spaces are left round 
the margin or margins of the combined heads to facilitate the scraping or 
cleaning of the exterior surfaces of the tubes. Secondly, the invention 
sonsists in a combination with the tubes (arranged as described with 
their heads or ends) of return pipes or bends, not only to connect each 
tube with the one immediately above and below it at both or opposite 
ends of the boiler, but arranged to occupy an oblique or diagonal position, 
whereby increased facility is afforded for contraction and expansion 
without breakage of the joints. Thirdly, the invention consists in a 
combination with a boiler of a lower drum arranged on the outside of the 
end bearing or support to the boiler, and connected with the lower tier of 
main tubes for the collection of mud or sediment outside of or beyond 
the fire chamber, wh« vy facility is afforded for detaching the drum 
when necessary either for cleaning or repair. 

1149. J. Wuirecey and 8. J. Peet, Leeds, ** Moulds and cones for casting 
"Dated 14th April, 1869. 

The inventors employ a table in which is an opening of rectangular or 
other convenient form, and fitted to this opening is a plate which, when 
in its place, just fills the opening. This plate is arranged to be drawn 
down out of the opening and replaced by a screw or any convenient 
mechanical contrivance. The patterns having been prepared, pedestals 
are made to receive them. Each pedestal on its upper surface corresponds 
in form with the base of its pattern, its sides are parallel, or slightly 
tapered, and its bottom is flat, to rest upon the movable plate of the 
moulding machine, to which it is fixed when in use.—Not proceeded with. 
1160. H. J. Worssam, Wenlock-road, City-road, “ Sifting machinery ”- 

Dated 15th April, 1869. 

This consists in lifting casks, boxes, or packages from one floor to 
another by means of a carriage with a tilting platform travelling up and 
down, being attached to and detached from a continually-travelling, 
endless chain. 

1165. A. W. C. Wittiams, Bridgeport, U.S., “‘ Bottles and jars.” 
April, 1869. 

The bottle or jar is constructed with an exterior flange or shoulder 
surrounding the aperture or mouth, and within this flange is a vertical 
rim or collar. Around or over this collar the inventor places a flat ring 
of india-rubber or other elastic material, which lies upon the flange, and 
immediately under the latter is a groove or channel. The groove is 
formed to receive a metal ring, which is made in two halves, to allow it 
to be placed in this groove, around the neck of the bottle or jar. 

1175. R. Leea, Queen’s-row, “ Twisting tobacco.” —Dated 16th April, 1869. 

A table is furnished with a travelling band, on the advancing surface 
of which the tobacco is fed or laid by the attendant. An upper band or 
a roller may be made to press upon the tobacco as it passes along the 
first-mentioned band ; and so far the arrangement is only 4 modification of 
the construction described in a provisional specification dated October Ist, 
1868, No. 3013; but, instead of the cord of tobacco being passed, as 
therein described, directly to a common flyer or winding arm, the 
inventor now compels it to pass between two travelling bands, by which 
it is consolidated without abrasion of its skin, the said bands being 
placed at such an angle with the direction of the cord that their surfaces 
may move in a course corresponding with the twist on the surface of the 
cord.—WNot proceeded with. 

1179. A. F. CraiG, Paisley, ‘* Cutting pasteboard.”—Dated 16th April, 1869 

The cutting is effected by circular knives fixed on spindles which are 
made to revolve by any convenient gearing, the sheet first passing 
longitudinally between one pair of these knife spindles, to receive what 
may be termed the longitudinal cuts; and the strips so formed are then 
passed withvut derangement, but in a transverse direction, between a 
second pair of knife spindles, by which the transverse cuts are produced 
—Not proceeded with. 
11°3. P. Bocter and H. Kayser, Vienna, 

1869. 

This improved lift consists of four wooden columns set in a square, and 
united by suitable crossbars. The inner sides of the columns form a slide 
wherein the lift may rise upwards and downwards as desired. A suitable 
screw is provided for this purpose, which is turned by a lever or handle 
below, and passing through a nut fixed to the movable platform or 
landing.—Not proceeded with. 

1186. F. J. KNnewstus, James-street, “‘ Printing.” —Dated 17th April, 1868. 

This consists in printing by the ordinary mode, from plates, stones, or 
otherwise, an ornamental background, outline, or border, in ink or 
colour, or in gold, silver, bronze, or other metal. A pattern or device is 
then produced upon the background, outline, or border, with or without 
ink or colour, or gold, silver, bronze, or other metal, either by stamping, 
embossing, printing, or other similar means.— Not proceeded with, 

1188. T. Ames, Peterborough, “ Warming green-houses.”—Dated lith April, 
1869, 

The inventor forms the boiler of the apparatus of a vertical water space 
enclosing three sides of a rectangle, the fourth side of the rectangle being 
merely closed in by a door. At the top of the boiler the three-sided 
vertical water space opens into a horizontal water space, which forms the 
top of the boiler. Below the bottom of the boiler is placed a gas burner, 
and the products of combustion as they rise up from it are caused to p: 
in a zigzag direction between water spaces, which project out alternately 
from the opposite sides of the vertical three-sided water space, and these 
horizontal water spaces extend nearly from tbe one side to the other. 
1189. J. WinLats, Slamford-road, and A. J. Martin, Stratford, “ Mode of 

advertising.” —Dated 17th April, 1869. 

This consists in the apptication to ordinary playing cards of announce- 
ments in the form of advertisements. 

1190. T. Pace, Adelphi, ** Locomotives.”—Dated 17th April. ee 

The inventor provides a tank or receiver, placed in a horizontal position 
above the boiler, and secured thereto in any suitable manner. This tank, 
which is divided into compartments by partitions or otherwise, or 
traversed by tubes, contains the water to be supplied to the boiler. These 
tubes open inte a smoke-box at either end, and the flue tubes of the 
boiler also communicate with the forward or smoke-box proper in the 
usual manner. The products of combustion after leaving the flue tubes 
of the boiler are passed through the tubes or divisions of the tank to the 
rear smoke-box for heating the water contained in said tank in their 
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ssage. 
1195. P. Bourcwant, Paris, “ Raising beer.”—Dated 19th April, 1869. 

A main reservoir is provided with two openings, one for the entrance 
of the water which is to fill the reservoir, the other for the exit of the 
water and the emptying of the reservuir, the latter opening having a pipe 
at least twelve yards in length, and plunging for this purpose into a well, 
or drain, or other conduit. The first reservoir is in direct communication 
with a recipient, which, fitted near the bar or counter, is intended for 
the reception of the raised liquids.—Not proceeded with. 

1199. A. V. Newton, Chancery-lane, “Friction matches.” —A communication. 
—Dated 19th April, 1869. 5 a ‘ 

The inventor comprises, First, a composition containing caoutchouc (or 
india-rubber) or gutta-percha for the manufacture of matches. Secondly, 
a match safe is constructed so that the coiled match and tube may be 
properly secured and used. 

1209. W. E. Gepce, Wellington-street, ‘‘ Water meter."—A communication. 
—Dated 20th April, 1869. : 

This apparatus is made of brouze, copper, or any other non-magnetic 
metal or alloy, that is to say, having no influence on the magnetised 
needle, It is composed of an annular basin, which may be perfectly 


| vided over the greater part of its length and middle 


closed by means of a lid also annular. The basin and its lid both carry 
lugs, which come opposite each other and are tightened together by bolts. 
The lid is provided with two tubes or union pipes. 

1200. H. D. Scorr, Ealing, ‘‘ Pottery ovens.”—Dated 19th April, 1869. 

The novel features in this oven are—a feeding hopper having a consider- 
able inclination downwards towards the far end of the fireplace, or that 
which is nearest to the working chamber. Secondly, incfined fire-bars, 
to which the fuel descends after it leaves the hopper. Thirdly, a rect- 
angular or horizontal chamber, such as is now commonly used in the 
potteries, and in which the fuel is retained by a reticulated wall or glut, 


| or in some instances such as is used at the copper smelting works, where 





| the hulk or vessel 








| THE 





the depth of the fuel on the fire-bars is required to be considerable, and 

the fire is chiefly retained by the masses of slag which collect upon them, 

It is to this chamber that the fuel introduced into the hopper finally 

descends, 

1201. 8S. Suaw, Boston, “ Feeding boilers.” 
April, 1869. 

In a piston which is fitted to work in a pump barrels or cylinder, the 
inventor forms a chamber which, as the piston moves to and fro in the 
cylinder, is alternately brought opposite tu each one of two apertures, one 
of which communicates with the source of supply, and the other with the 
boiler. The centre of the said chamber coincides with the desired water 
level in the boiler. The chamber is filled with water through the supply 
aperture, and carries the same to the outlet aperture, through whicke if 
the water in the boiler has fallen below the proper level, this water, or a 
portion of it, will flow.—Not proceeded with 
1212. G. Green, Aberystwith, Dated 20th Avril, 1869. 

The inventor uses classifiers in combination with buddies. The classi- 
fiers are of graduated sizes, the first in order being the smallest, and the 
current of water with pulverised ores in suspension flows through them 
at different speeds, so that in the first and smallest, the current being 
the strongest, the largest particles are deposited, and smaller ones in the 
next, and soon. The matters deposited in each classifier pass off with 
some water by an outlet at the bottom, and flow thence to the buddle 
1214. M. ANDREW, Melbourne, Australia, ‘‘ Vessels for oil, de.” —Dated 20th 

April, 1869. 

A hole is cut in any suitable part of the vessel in the ordinary manner, 
through which Lole the vessel is filled with oil or other liquid. A cap or 
cover is soldered over this hole, and a central hole is pierced in the cap, 
In this hole is inserted a tube or pipe, slightly smaller in external dia- 
meter than the hole, but of sufficient diameter to serve as a tap. The 
inner end of this tube or pipe is pressed somewhat open for the purpose 
of preventing its being withdrawn more than a certain distance. Near 
this end of the tube a hole is made in the side thereof f 
the liquid to be drawn from the vessel. The tube is firt 
tube, or socket, which has a cork, leather, or other lining ling for 
a short distance from the open end thereof, and made to fit tightly around 
the tube. In the side of this box tube is a hole, which also extends 
through the cork or other lining therevf, and which currcsp with the 
hole in the side of the small tube, so as to permit the free prssage of the 
cuntained liquid when the small tube is properly drawn forward 
1220. E, O. Carrin, Paris, “* Bottle cock.”—Dated 21st April, 1869 

This consists in the application of a key acting as a cock at the upper 
part of the bottle, the neck of which is traversed by an opening which 
receives the key. 

1231. W. Ropinson, Tipton, “Thin sheets of metal.”—Dated 21st A, 1869. 

This consists in manufacturing thin sheets of steel from bars, slabs, or 
other pieces of steel having on their upposite faces thin layers of wrought 
or malleable iron, 

1238. G. Waite, Queen-street, Cheapside, “* Movable daim.”—A 
tion. —Dated 22nd April, 1869 

This consists of a ship, large boat, or other suitable vessel or hulk, pro 
of its width or beam 
with a longitudinal slit or furrow, extending from and through the keel 
or bottom of the ship to the deck, which slit or furrow is open at the 
bottom and closed at the sides and top, so as to prevent the water, which 
enters freely from below into it, from communicating with the interior of 
In the slit is situated a vertical partition, plate, or 
panel of wood, sheet iron, or other suitable material which is to serve us 
a movable dam, and for this purpose may be set more or less inclined in 
the vertical plane by means of the horizontal trunnions or bolt working 
in bearings fixed to the kelson ur other suitable part of the vessel. To 
the stern and to the bow are fixed pintles, in which are inserted piles 
provided at the lower end with an earth screw, for screwing the piles 
in the bottom of the river, for fixing the hulk in any suitable angular 
position in respect to the current, and allowing it to rise or to be immersed 
as found necessary 
1240. J. C. Ripiey, Newcastle-on-Tyne, “‘ Waste rails, tires, dc.” 

22nd April, 1869. 

The inventor takes crop ends of Bessemer or other similar steel rails, 
imperfect ingots, tires, or any scraps of Bessemer steel, or waste steel of 
a similar nature to that knuwn as Bessemer steel. He proposes, in the 
case of rail ends, to take them as they are cut at the rolling, to heat and 
to roll them into a flat bar or other convenient form for piling. He then 
takes the pieces and cuts them into suitable lengths for piling, according 
to the nature of the required finished article, whether for plates, bars, 
angles, or other forms. He piles the pieces as closely as possible upon a 
slab of wrought iron, either formed of a plate or bar (whether puddled, 
sctup, or other iron or steel), and covers them with another slab of the 
same or a similar material 
1244. A. BorGnet, Srransea, “‘ Paint.”—Dated 22nd April, 1869 

This relates to the preparation of paint, and consists in the employment 
for that purpose of clays—by preference refractory clays known as fire- 
clays, and mvure particularly the fire-clay occurring in the basin of the 
river Meuse, in Belgium, known as Belgian fire-clay.—Nol proceeded 
with. 
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W. R. Lake, Southumpton-buildings, “ L 22nd April, 
1869. 

The locks to which this inventor refers are what may be ter: itch 
locks, as the bolt in each of these performs the duty of locking and of 
latching, and the general and leading characteristic of this series of locks 
consists in their having a latch or bolt that can be operated from one or 
both sides of the door by a knob or its equivalent, when the latch or bolt 
is not otherwise set or controlled by a key or its equivalent, which turns 
a lever or eccentric knob in the lock, and disconnects the bolt or latch 
from the action of the knob, and then the bolt is « locking bolt 
1247. W. Patuiser, Army and Navy Club, and T. Excuisn, Wandsworth, 

“* Armour plating.” —Dated 23rd April, 1869. 

This consists in the application of nuts having spherical bearing sur- 
faces to bolts constructed in accordance with the invention for which 
letters patent were granted dated the 6th December, 1862, No. 8281 
in employing these screw bolts, it is preferred tu reduce the area of the 
shank by cutting the screw thread (by preference of a rounded form) along 
the entire length of the bolt, in which case, in place of the ordinary head 
of the bolt, they provide a separate head or nut with spherical bearing 
surface screwed on to the end of the bolt. For the seat of such spherical nut 
or head they torm a corresponding ‘recess with spherical bottom surface 
in the common plate, and for the connection of the nut with the back of 
the structure, they either form a similar spherical recess in the bearing 
surface, or they interpose between this surface and the nut a washer, having 
a spherical recess or seat for the nut. 

1254. J. Waitraker, Oldham, *‘ Moulding wheels.”—Date April, 1869 

The machine consists of a foundation plate or frame ceutre of 
which is a hollow stud or boss, in which a table or face-plute revolves, 
which carries a worm wheel such as is used in the ordinary machine for 
cutting toothed wheels, and is furnished with a worm and shaft and 
pinions in the same manner, Qn the table or face-plate is placed and 
secured the moulding box, in which the mould is to be formed. At one 
side of the foundation plate or frame, and connected with it, is an upright 
pillar, at the top of which is a horizontal slide. 




















IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE COURAGE DISPLAYED BY THE IRONMASTERS AT LAST WEEK'S 
MEETING : Who must share the blame of the step sh uld it be un- 
succesful—THE MOTIVES WHICH LED TO THE RISE OF £1 A TON— 
ANTICIPATED EFFECTS OF THE STEP: Varied views : Present pulse 
of the market—THE RISE IN COAL AND IRONSTONE AND THE 
MEN’S WAGES—Remarks as to wages in v onworks and at the pits— 
THE COAL TRADE—THE STONE TRADE—NORTH STAFFORDSHIRE 
IRONMASTERS DECLARING A FURTHER RISE—HARDWARE TKADES: 
Probable effect of advance in tron— BRANCHES SPECIFIED : Bridge 
and girder building and the Middlesbrough competition: BELGIAN 
COMPETITION—Cut and fo-ged nails: Tubes; Spikes and bolts 
and Middleshiough competition : Gurret masters who make for 
factors: Irunbrazery goods—Svccrss OF BIRMINGHAM BRASS- 
FOUNDERS IN RE FACTORY ACT. 

THE ironmasters here have gove in courageously for more money. 

Last week I briefly recorded their decision in Birmingham yester- 

day (Thursday) week, requiring consumers henceforth to pay £1 a 

ton more than they have recently been giving for all kinds of 

finished iron made in this part of the kingdom. It cannot be hid 
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that the step is regarded on many hands as something like a leap 
in the dark, If the effect should be disastrous the noisy amongst 
the men will have cause to take to themselves much of the blame. 
If they had shown a disposition to be satisfied with a moderate 
advance only, such arise as the agent of the Earl of Dudley here 
and the trade in North Staffordshire alike thought was 
feasible, and the quotations be advanced not: more than 
10s. a ton, it would have been better; for, whilst it is 
true that a London merchant firm who do business chiefly 
in the eastern counties had notified a rise of 20s., there is 
reason to conclude that they had done so merely to cover them- 
selves against any course which the ironmasters might themselves 
take in respect of prices. In doing so they adopted a figure 
beyond which there was no probability that the meeting of last 
Thursday would go. The action of that London firm can, there- 
ene hardly be quoted as indicating what customers are prepared 
pay. 

It remains to b3 seen what effect the decision will have upon 
the market. Happily all trade has not been cut off by the resolu- 
tion. Consumers were previously ordering no more than was 
necessary for immediate consumption in any but exceptional cases, 
and those of only small moment. They are still compelled to buy, 
and are therefore not altogether out of the market. With these 
cases a transaction is here and there reported in which a buyer 
fears a further advance after Christmas. Such last mentioned 
cases, however, relate to only small lots. So far as the market 
has yet been tested, the chief consumers hold back as much as 
possible ; and they don’t hesitate to express their belief that when 
the orders are worked off which the makers now have in hand 
iron will be cheaper than it is now. 

The official quotations are :—Marked common bars at the works, 
£8 ; best bars, £9; sheets, £9 10s.; doubles, £11; nail sheets, 
£9; latten, £12 10s. ; boiler plates, £9 10s. ; common rods, £8 ; 
hoops, £9 ; and gas strip, £8 LOs. per ton. 

The firms who are able to command these rates are only few in 
number. Bars are, I am assured, now to be had at £7 5s. a ton, 
in some cases, and boiler plates at 10s. under list. These quota- 
tions are made by firms who have not the orders in hand which are 
— by the makers who were amongst the most furward last 

hursday in advocating the rise of £1 a ton. 

As was to have been expected. the North Staffordshire masters, 
following in the wake of their brethren in- Birmingham, have 
added 10s. to the half sovereign previously put on to prices, thus 
making a total rise in their case likewise of £1 a ton. 

Of the two, North Staffordshire iron is tirmer in price than the 
South Staffordshire product. This may be accounted for by the 
trade being in fewer hands in the north of the country. Anyhow 
prices are now firm for North Staffordshire bars in Manchester at 
£7 15s., which is 30s. more than they could be got at in the same 
city three months ago. 

Ironstone, coal, and pig iron have all been put up as the result 
of last Thursday’s decision by the ir ters—all in the propor- 
tion customary when the rise in finished is 20s. a ton. 

The most demonstrative of the ironworkers maintain that their 
advance ought to be not 1s. but 2s., and the unionist leaders of 
the colliers are pressing the men to abandon their claim on this 
occasion to the 3d. or 6d. a day rise (which they have been told 
they will receive in the thin and thick seau. districts respectively), 
and ask for a reduction of two hours a day in their labour. 

Neither the ironworkers nor miners are, however, likely to press 
either of these extreme measures, any more than the puddlers are, 
for the present—whatever they may do by and by—likely to re- 
quire that their masters should give them the 6d. a ton, which, 
however, the masters themselves a fortnight ago said that they 
were entitled to in excess of the proportion previously operating 
between the scale by which they were remunerated and that like- 
wise which had reference to the payment of the millmen. It is to 
be anticipated that the men will only be too glad to accept the 
higher rates of remuneration which they have been told they shall 
receive, the more so inasmuch as it is clear that the advance 
will be received for services given in the completing of contracts 
upon which old prices merely will be obtained by the employers. 

Coal of most descriptions is in active demand, and it is unlikely 
that the consumption will be effected by the advance in price 
which has been declared in consequence of the rise in the price of 
iron and miners’ wages. 

Ironstone is selling well wherever a good quality can be offered. 
hapa alike of coal and ironstone must be nth rte | up from 6d. to 

8. a ton. 

The hardware trades are quiet. No foreign market is a con- 
spicuous buyer ; a moderately steady trade is being dove in all. 
The closing of the Baltic ports has reduced the exportation to that 
part of the Continent, and the United States is taking hardly so 
much as is customary at this seasox. The colonies generally are 
not importing our wares in such quantities as was recently the 
case. At home business shows a slight tendency to improvement 
out of the cotton districts. 

It becomes a serious inquiry how far those heavy trades here in 
which great quantities of iron are used up will be affected by the 
advance in the price of iron. It may be supposed that bridge and 
girder makers and others have taken care to get the orders for the 
iron they require to complete contracts now in hand booked on the 
terms which are necessary to profit, whatever may be the course 
they will have to pursue in respect of orders which they are 
hoping to get. As times go, a tolerably fair amount of work has 
lately been done at the girder and bridge building works 
in South Staffordshire and East Worcestershire, but more 
might have been done at most of the yards than the 
specifications have justified. Within the past few days some more 
orders of this kind have come to hand, and there are conspicuous 
instances in which the threatened quietude is giving place to some- 
thing approaching activity in rivet work of mo-t kinds. This 
improvement is simultaneous with the receipt of valuable orders 
for the same class of work for which the Middlesbrough makers 
have secured specifications. It may well be hoped that the con- 
sumption of iron in this kind of work, and consequently the 
prospects of the girder makersand bridge builders, would not be 
seriously injured by the course which the ironmasters have taken. 
But it is by no means cheering to the firms in this part of the king- 
dom that at present their Middlesbrough confré: es are not notitied 
of an advance in the price of the material produced in their 
district. At the same time, the men having given notice there of 
their intention to require a rise of 1s. a ton in their wages through- 
out the ironworks, the probabilities seem to point in the direction 
of a rise in the Middlesbrough rates likewise. 

Then the Belgian and French competition comes up. Fortunately 
most of the continental works are tolerably full of orders, but 
their capability of increasing their output at a comparatively brief 
notice is well known. It is not to be forgotten that there were 
rapid advances in the price of iron in this part of the kingdom a 
few years ago, which greatly stimulated continental ir ters 
in the ironmaking efforts which have since become so conspicuous 
alike throughout Germany and France. 

Galvanisers, who are the next largest consumers of iron, are 
apprehensive of the issues. The rise has put a decided check upon 
foreign consignments of sheets, either galvanised or black. Until 
they can hear from the other side, shippers will certainly not send 
out upon consignment and run the risk of having to sell their 
goods at prices which have regulated past transactions, but which, 
now that 20s. a ton more has to be given for the iron, are quite 

impossible. 

Cut nail makers hope that they may be able to get the rise, 
because their customers are all bare of stocks. The chanze will, 
however, increase the disadvantage at which they have for a long 
time stood in competition with Belgium for the small sizes of 
nails. In the larger sizes they have things pretty much their own 
way, because in them the less labour in proportion to material 
bars their continental rivals from the alventage which their 
cheaper lu bour wins for them in the smaller sizes. 

Sheets and strips required for tubes, which are usually in demand 











at this season of the year, are not likely to be injuriously affected 
to any considerable extent. ; 

The makers of railway spikes and bolts, who are just now 
tolerably busy, may be expected to have covered themselves in 
earlier purchases ; but it is by no means certain that they have 
bought all that they will require in the completion of specifica- 
tions now in hand. 

In the competition for orders yet to be given out the Middles- 
brough makers wil! have a pull over this district. 

The rise will be most felt by the garret masters, who make for 
the factors the numerous miscellaneous goods which are produced 
chiefly on the anvil and the stamping block. These people, be- 
cause of their poverty, will be the hen able to stand against the 
beating down of the buyers. 

Ironbraziery goods and small tanks—a class of goods now largely 
exported, and used on the voyage out chiefly for storing malt - 
will feel the blow. In tanks, the result will be to give the 
London makers a preference over those hereabouts, for they will 
get their own ir»n elsewhere at lower terms for immediate use 
than those at which we are disposed to sell it. 

The Birmingham brassfounders have been successful, after much 
of what we think ought to have been unnecessary perseverance, 
in securing the relaxations in the Factory Act necessary to the 
efficient carrying on of their trading operations. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The advance of 20s. per ton in Staffordshire: 
Surprise at the decision: The small demand for bar iron: Many 
jirms transferring their whole attention to rail-making : The com- 
petition between North and South Staffordshire: The demand for 
rails: Spring prospects favourable—THE TIN-PLATE TRADE—THE 
STEAM AND HOUSE COAL TRADES—THE PLYMOUTH AND PENY- 
DARREN WORKS —TRADE PROSPECTS IN THE ABERDARE VALLEY 
—A CASTING OF 70 TONS WEIGHT. 


THE announcement that Staffordshire makers had advanced the 
price of iron no less than 20s. per ton, and wages in proportion, 
caused no small surprise in this district. The utmost advance 
anticipated was ten shillings per ton, for according to the reports 
received from the most reliable quarters, a larger rise would be 
certain to check the demand, and ultimately lead to the trade re- 
trograding from even its present position. When itis remembered 
that the make of Staffordshire is chiefly bar the surprise is still 
greater at the advance determined upon being so great. The in- 
crease in the demand for bar iron during the lst twelve months 
has been exceedingly small, and so unremunerative is this branch 
in South Wales that many of the leading firms confine their 
attention almost exclusively to rail-making. How comes it, then, 
that Staffordshire houses are able to declare the advance named ? 
The explanation given by some is, that the competition between 
North and South Staffordshire has led to the unexpected course 
adopted, and that, in fact, it is a race between the two districts 
without any reference to the true position of the trade. If this is 
a correct interpretation of the rise, it is clear that unless there is 
a very decided increase in the demand prices will soon have to be 
readjusted. 

In the rail branch of the trade about the usual degree of vitality 
is evinced, all the mills being, as a rule, fully employed. Now 
that the shipments to the markets of the north of Europe, and to 
some paris of America, have ceased for the winter season, it is not 
to be expected that there will be quite so much activity ; tlerefore 
it is satisfactory to find that the makers are so well placed for 
contracts as will carry them over Christmas. Encouraging ex- 
pectations are held as to the firmness of the trade next spring. 

Tin plates remain quiet, and it is evident that a considerable 
time must elapse before there is a decided revival in the trade. 

Steam coal proprietors are doing an average business. The cold 
weather has not added so largely as anticipated to the inquiry for 
house qualities. 

There is a change to take place shortly in the finishing depart- 
ment. of the Plymouth Ironworks, and it is now almost certain 
that the Penydarren Works will be restarted—if not the whole, 
such a part of them as will give employment to a number of hands, 

Very encouraging statements are published about the Aberdare 
Valley with regard to the prospects of trade generally. It is 
expected that the Aberdare Iron Company willshortly put another 
furnace in blast at the Abernant Works; and it is also further 
stated that the same company intend to build a new blast furnace 
at their works at Llwydcoed. 

Some time ago a successful casting for a 70-ton hammer was 
effected by Mr. Williams at the Landore Steelworks. 


Mr. ©. W. } 





Siemens, the patentee of the process carried on at these works, is ° 


now engaged to erect similar works for the Dowlais Iron Company | Tinpiares, per bx of 225 sheets 


at Dowlais. A block of similar weight was required, and the 
casting was successfully accomplished by Messrs, Williams and 
Bolton last week. The first charge of iron was tapped out at two 
a.m. on Tuesday, and successive charges followed trom two cupolas 


until three p.m. onlthe same day, when the full weight of seventy tons ! 


of iron was poured into the mould. It was kept in a state of fusion 
for about twelve hours, and it willnot be cold enough to turn up 
and fix in position for twelve or fourteen days. 
The returns of the trade of the South Wales ports are as 
follows :— 
Exports or CoAL. 








October, 1869. October, 1868. 
‘ons. Tons. 
Cardiff .. «oc oe ce ee co 197,653 .. oe 202,052 
Newport... ee ce co co SESRB .. co co 29,991 
Swansea .. oo ee 53,163 22 oc cc eco 59,369 
Lianelly .. «2 oe «+ oe oe 7983 2s .0 oe oe 9888 
SHipMENTs Coastwise. 
October, 1869. October, 1868. 
Tons. Tons. 
Cardiff .. e «. ce ee eco 83,582 oe oe cf oe 71,340 
Newport... eo ce cc ce 62,857 oo oo e- 65,173 
Swansea.s «2 ce ce «+ cf 19,206 oe oo 20,863 
Lianelly .. «2 +e o8 se ef 8960 22 oe of of 13,645 
Cardiff also exported 25,971 tons of iron and 5699 tons of patent 


fuel; Newport, 15,899 tons of iron; and Swansea, 3341 tons of 
iron, and 10,907 tons of patent fuel. The American and Russian 
markets were, as usual, by far the largest customers for iron. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

STATE OF TRADE AT LEEDS—TRAMWAY CARS AT LIVERPOOL—HULL 
DOCKS—ARBROATH HARBOUR—A QUICK TRANSATLANTIC PASSAGE 
—STATE OF TRADE—Sheffield: South Yo:kshire: SMOKE AT 
LEEDS—THE CLEVELAND IRON TRADE—AHartlepool Harbour 
improvements : Launch of a steamer. 

Tue Leeds Chamber of Commerce, in reporting upon the iron, ma- 

chinery, and engineer tools trade of that town and districts, observes: 

“The iron trade continues brisk, and the makers are generally 

fully employed. The machine makers are about the same as before. 

The engineer tool trade continues to improve, and the makers are 

gradually getting into full work. There is no change in the loco- 

motive department, the makers being still employed on the 
contracts lately entered into.” 

The cars which are now being run by the Liverpool Tramway 
Company were built by Messrs. Stephenson and Co., of New York, 
and are handsomely fitted up. The footway between the seated 
passengers is 3ft. 4in wide, and there is a space between the floor 
and the roof of 7ft. 2in. Each of the cars is ]6ft. long and 6ft. lin. 
b Accommodation is provided in each for twenty-two inside 
and twenty-four outside passengers. 

A guano ship of very large dimensions has entered the Albert 
dock of Hull, floating direct into it without, encountering any oh- 
struction, 


| 





The harbour trustees of Arbroath have resolved to apply to 
Government for a loan of £20,000 for the purpose of making ex- 
tensive improvements in their harhour accommodation, and also 
for the purpose of deepening the entrance. - 

The Gity of Brussels—one of the Inman line of steamers— 
arrived in the Mersey on Monday, after a fast passage from New 
York. The distance was run in eight days fourteen hours. 

Trade prospects at Sheffield appear to be eee, Orders 
for steel have, however, come in but slowly, and the men—more 
particularly in the Bessemer steel works—are only moderately 
well employed. There is considerable activity in the rolling mills, 
the heavy forging, and similar departments. The demand for 
both coal and coke is improving. 

The ironworks of South Yorkshire are well employed, with the 
exception of one or two foundries. Rails and general railway 
matériel are still in good request, large orders being in course of 
execution. There is alsoagood demand for locomotive and other 
wheels. There has been a decided improvement in the business 
doing in coal, more especially to London. The demand for steam 
coal from Grimsby, for exportation to the north of Europe, is 
good, but heavy gales have impeded the operations of the trade. 
There is little change to note in the deliveries of engine fuel to 
Lancashire. Coke is in good request, considerable quantities 
being forwarded to ironworks on the Lincolnshire side of the 
Trent. 

Smoke prosecutions are still being instituted at Leeds. 

The Cleveland iron trade remains in a satisfactory state. The 
production of pig in the Cleveland district in October was 106,685 
tons, showing an increase of nearly 15,000 tons upon the produc- 
tion of October, 1868. Notwithstanding this great augmentation 
in the make of Cleveland pig, the makers’ stocks at the works only 
increased in October to the extent of about 830 tons; and even 
this increase was more than compensated for by 4000 tons having 
been taken out of the Middlesbrough warrant stores during the 
month ; the stock at these stores shows a diminution, as compared 
with October, 1868, of no less than 34,000 tons. 

The Hartlepool Port and Harbour Commissioners have invited 
tenders under the powers conferred upon them by their new Act 
of Parliament, for extending the Robinson- Walker stone pier some 
600ft. seawards. On Saturday, Messrs. Backhouse and Dixon, of 
Middlesbrough, launched an iron screw steamer of 1000 tons burden. 
The vessel, which has been named the Edgworth, is of the follow- 
ing dimensions: Length, 200ft.; breadth, 29ft.; and depth, 
16ft. 9in. The vessel is fitted by Messrs. R. and W. Hawthorn, 
of Newcastle-on-Tyne, with surface condensing engines of 100- 
horse power nominal. 












































PRICES CURRENT OF METALS AND OILS. 
1869. 5 
Coprer—British—cakeandtile; £5 .d. £8.d.) £8.d.. £8. d. 
DUR cscusscsosessces| 2 Oe Oe BW OOH C6. SH FS SO 
Best selected ..cccccccccese| 74 0 0.. 75 0 0176 00.77 0 0 
TE cwcoccasccccconsscss | TF Gee TH OC CLUR 6... 8 O 
Bottums ....ccccccccccccee| 81 0 O.. Uv O 0} 81 O O.. 82 0 W 
Australian; per ton ......6.| 73 0 0.. 75 0 0/77 0 0.. 80 0 0 
8 ish Cake .cccccccccccce| 22 9 O.. 0 O 0) 71 0 0.. 72 0 O 
Chili Bars...cccccccccccscce| 62 15 0.6 68 O 0} 6710 0.. 68 0 O 
Do. refined ingot ......| 7110 0 73 0 4 71 0 0..73 0 0 
YELLow Metal, perlb. ......| 0 0 6 O 063! 0 0 6 007 
Iron, pig in Scotland, ton....| 214 4} cash | 213 Ocash 
Bar, Welsh, in London......| 617 6.. 7 5 0} 610 0.. 615 0 
Wales .ccoce] 6 5 Oo. 6 7 6] 515 0. 6 0 O 
Staffo i 715 0.. 8 5 U! 7 7 6. 710 O 
Rail, in Wales..........ce00| 7.9 0. 7 5 0) 515 0.. 6 0 0 
Sheets, singlein London ..{| 9 5 0. 0% 0' 950.000 
Hoops, first quality .. | 850. 876) 850 O08 
Nailrods .. eeee ot CS Be FRO TT Oe FR S 
i 915 0..10 5 0} 917 6.10 5 0 
18 7 6..1810 0|18 7 6.. 1810 0 
1915 0.. 0 0 0); 21 2 6.21 5 0 
1817 6..19 5 0/19 0 0..19 5 @ 
20 0 0.. 0 0 0} 20 0 0., 0 0 6 
Shot, patent...cccccssssceee| 22 0 O.. O O 0] 22 0 O.. 22 5 0 
Red or minium ........----| 2010 0.. 0 0 0);2010 0. 000 
WERE, tazreroeeepewers 26 0 0.. 28 0 0| 27 0 0.. 28 0 0 
ground in Oil ...ssesee.++| 26 0 0.. 29 0 0) 26 0 0.. 29 0 0 
Litharge, W.B. ... .ececeee| 24 0 0. 0 0 0/24 00. 000 
QUICKSILVER, per bot. .....00.| 617 0.. 618 0} 617 0.. 0 0 0 
SPELTER, Silesian, por ton....| 1215 0.. 0 0 0/2010 0.. 0 0 0 
English V& 8S ...-.eseeeee+-| 1910 O.. 1915 0/20 5 0.. 2010 0 
Zinc, ditto sheet.....s.secceee| 2410 0.. 25 0 0) 27 0 0. 0 0 0 
STEEL, Swedish faggot.......-| 0 0 0.. 0 0 0} 0 00.. 00 0 
Keg... ...c0 sco eoocrsreeeni ee 8 Be 8S CLS G..S D 
Try, Ca, PErCwt. sesccsccee| 6 410... 0 0 0} 520.. 5 8 0 
Straits, fine—cash .. eo] 6 310... 6 4 0] 5 1 0. 5 110 
For arrival .... 63 0. 06 0) 520..0 0 0 
English blocks .. 620. 63 0} 5 210. 5 3 0 
Bars ..ccccccores 63 0. 6 40; 5 310. 5 40 
Refined, in blocks 69 0.. 61 0} 5 510. 560 
IC Coke ..ccccvece- $O8Gs FEC 7.36. 3 8 
IX ditto.. 190. 112 0} 176.19 0 
C charcoal 18 0.110 0} 180. 190 
PE Miccccesecconcccecess| 3.06 0. 10 6] TM 6. TB O 
Coats, best, per ton....see00.| O21 0.. 022 0} O18 0.. 019 6 
Other sorts .....cccccccsece| 017 0.. 20 3 0} 013 6.. O17 6 
O1ts, per tun, Seal, pale....../ 40 10 0.. 0 0 0/3510 0.. 36 0 0 
EROUR sccoccccoccesocovei Oe 8 60H O81 8 6. BO 8 
Sperm, body ..- ..se-.ceee| 91 0 0.. 0 O 0} 98 0 0..100 0 0 
le, South Sea, pale......| 40 0 0.. 0 0 0/38 0 0.. 40 0 0 
MOET cooscccsececcccose | OO 6 Oe 88 O11 8 OD 8 6 
Brown cccc--cocccessccoe| 85 0 O.. 0 0 0) 33 0 0.. 34 O O 
ELI. Fish ...cccccccccssee| 82 0 O.. 0 0 0) 32 0 0. 0 0 OD 
Olive, Gallipoli ......000.0.| 58 0 0.. 0 0 0/67 0 0.. 68 0 0 
Spanish ..++--eee 55 0 0.. 56 0 0/65 0 0 6600 
Palm ...ccccccccccs 4110 0..42 0 0/45 0 0.. 0 OW 
Linseed ..00.-+seeceee 29 0 0.. 0 0 0| 2810 _ 7 15 0 
oe. lish ie 40 0 O.. 4010 0| 33 lO 0.. 00 
rownh — - 3715 0.. 0 O 0} 3110 a4 ; 4 0 
Forei Cor 4310 0.. 44 0 0/| 3410 0.. 1) 
— 0 0 0/3110 0. 000 
0 0 0| 67 0 0..70 0 » 
0 0 0|37 0 0.38 0 yu 
PRICES CURRENT OF TIMBER. 
1869. | 1868. 1869. 1868. 
£82 58,' £8 £ 8 | Per lond— £02440 £40446 
-10 10 11 ‘v 10 012310 Yel. pine, per reduced C. 
15 415| 319 410 Canada, lst quality 18 0 91° 16 017 © 
-4051,'3040 Qnd do. .. 18 01310 115 12 0 
0 0 v 0| 8 © O O Archangel, yellow.. 101" 1210 101013 5 
.. 5lv 517| 5 5 6 O St. Petersburg, yel. 1t 01115) 1+ 0123 0 
+ 4 5 5 0| 315 415) Finland .......... 65710) 6 6 7 
--4 5510/4 0 417) Memel............ 0 0 9 “12 013 0 
+0 0 0 O| © O O 0 | Gothenburg, yel. .. 8 0 910) 8 0 9i0 
4565 45 510| whie 0 0 0 8Or 6 
210 40;*i 40 | Gefle, yellow .....+ 80910, 9 010 0 
310 30 $15 8 0 | Soterhame. . 8 0 91} 9 01020 
- a A . 
Swedish economy 2]/ 3323 7 | 120". by B by 9 | 10 0 12 10/ 10 10 1210 
Masts, Queb. rd pine 3/0 6 0] 4 0 6 0! in. sellow § 
yL pine 4 5 6 O| 410 6 O| Deckplonk, me’ 9 9 9 0} 0000 
ripineO 0 0 0} 0 0 OO per 40f.. 3in. 
Lathwood, Dania fm. 4 0 - 0| 510 6 10 Staves. per standard M. " 
Bt Peter's 510 6 5| 710 810 Quebecpipe ...... 65 0 67 10) 671' © 0 
Deals, per C., 12. by 3ft. Sin, oh Rape | ek yanshesn « 19 0% 0) 2210 0 © 
ue! wht. spruce 12 0 1 4 - 
eo Seaawutsnruse 18 015 0113 015 0 Pips 140 0 150 0/185 © 250 9 





Dr. Lacaze, of Paris, who has lately died, has left to the 
Acad of Sci an annual income of 15,000f., to found three 
biennial prizes of 10,000f. each, to be awarded to authors of works 
in physics, chemistry, and physiology. 

MATERIAL PrRoGRESS IN THE WEST.—(From our own Corre- 
spondent).—The tender of Messrs. Gelf and Co. has been accepted 
for the completion of the remaining three and a half miles of the 
Devon and Cornwall Railway, from Okehampton-road to Oke- 
hampton. It is expected that the works will be commenced in 
about a fortnight. Mr. Morgan, C.E., has been instructed by the 
Home Secretary to report on the drainage of Falmouth, and has 
already visited that town. The South Devon Railway Company 
has commenced the outside or seaside abutment in connection 
with 8 ged bridge over the railway at the eastern promenade, 
Dawili 
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CAPTAIN TEUCHMANN’S NEW CONCUSSION 
FUSE 


- Tue detonating fuse, diagrams of which we here present 
to our readers, is the invention of Captain Teuchmann, of 
the Prussian Artillery Service, which has recently been 
experimented upon by the Prussian Artillery Committee, 
and, it is stated, reported upon so favourably that its more 
extended trial is pretty certain, though its definitive 
addption has not yet taken place. The sole pretension 
to novelty—even if that be one—which we can discern in this 
fase is that the “striker” is formed of an alloy of lead and tin, 
or zinc and tin, so graduated as to rigidity and toughness 
that the two small lateral ears—each projecting from the 
opposite ends of its diameter, and by which it is loosely 
suspended within the cylindric cavity of the body of the 
fuse—shall be shorn off by inertia at the instant of the 
shell striking a hard object in the line of its own flight, and 
yet that these shall not be so shorn off by the initial shock 
of the explosion of the charge in the gun. So far 
as we are informed, this fuse is intended to be screwed 





into the forward end of the elongated shell, and the space 
between the needle and striker is filled with fine mealed 
powder. There is no doubt but that in this position the 
priming would on impact be fired either by the throwing 
back of the lead and tin striker, not by inertia, but by 
elastic reaction—or by the detachment from its slight 
base fixture, and throwing forward of the “needle,” or b 
both; and this form of fuse , in common wit 
several others, the advantage that the detonating priming 
may be put into place easily and rapidly in the 
field in any weather, or in the dark, and that until that is 
placed the loaded shell is not dangerous to handle. But 
we confess we are unable to discern any very special advan- 
tage in any part, or in the entire arrangement, and we are 
equally at a loss to see what its pretensions to novelty con- 
sist in. We recollect to have seen in the Paris Exhibition 
of 1867, amongst the artillery objects of some of the small 
northern powers of Europe, some fuses almost identical 
with this, possibly because they may have emanated from 
Captain Teuchmann himself. 

e have been furnished with one of these fuses— 
through a semi-official channel—and from this our illus- 
trations have been drawn. As with all our military im- 
provements, or supposed improvements, Prussian autho- 
rity makes a secret of this fuse, our deduction, perhaps 
logically a little too large for the premises, is that a great 
many secrets have nothing in them when found out. 





THE SUEZ CANAL. 
No. IIL 


Havine thus sketched hastily, yet not without a certain 
completeness, the early history of the Suez Canal, and the 
p gs of its inventors or promoters—whichever they 
may be called—it now becomes our duty to describe the 
methods adopted in constructing it. The work of con- 
struction has lasted so many years, and has been so fully 
discussed in Paris, and, indeed generally by scientific 
societies and the scientific press, that little remains to be 
done in this direction by any writer, save to recall to the 
recollection of his readers the main facts of the prosecution 
of the enterprise and to dissipate certain errors which are 
even yet entertained by not a few individuals. We shall 
have occasion in doing these things to draw largely ona 
sain read by M. Borel, one of the contractors, before the 

nstitution of Mechanical Engineers in Paris in 1867; and 
we use this paper with the more pleasure that it is certain 
no one could possibly b8 more competent to s on the 
subjectthan its author, while his answers to criticisms evoked 
by the communication were in every respect complete and 
peace mgs In addition to M. Borel’s paper, we have 
occasion, however, to utilise other sources of information 
which are peculiar to a properly conducted technical journal, 
and, requiring no special definition, need not be further 
refe: to here. 

It is a somewhat remarkable fact that we are unable to 
say when the first sod—if we may use the word—of the 
Isthmus of Suez Canal was turned. No one seems to know. 
A record of the day, date, and hour no doubt exists, but 
we have failed to find it although we have carefully 
examined with that object, an immense mass of books, 

pers, and newspaper articles, both in English and 

mch. The matter is not, after all, of much consequence. 
It is certain that in its early youth the canal pro; 
very slowly indeed, and it is quite ible that but for the 
edict of the Porte, already referred to, prohibiting the use 
of Fellah—in plain English, slave —labour, the canal 
might be even now very far from complete. It was at one 
time ey supposed, even by engineers, and is still 
supposed by the general public, that the Suez Canal is cut 

ugh sand, or sand and water mixed, alone. This is a 





complete error; no error can be more complete, indeed. 
The portion of the desert through which M. de Lemay | 


has worked is, indeed, sandy in many places, and com- 





paratively sterile in all; but the sand forms only a 
superficial covering to a sree clay in the dry 
portions of the work. e first half of the canal 
—beginning at the Mediterranean and reaching through 
Lake Menzaleh nearly to the Bitter Lakes — passes 
mostly through fine sand, more or less muddy, the sand in 
some districts giving place to clay and mud of considerable 
consistency. In others the sand is agglomerated, while beds 
of gypseous clay of moderate extent were frequently 
encountered. But near the Bitter Lakes the soil changes 
and becomes altogether clayey, and with a few alternations 
of sand, an easily worked clay may be said to form the rest 
of the soil traversed by the canal on its way to the Red 
Sea. According to popular belief entertained by M. de 
Lesseps’ opponents, sand will be blown into the canal and 
will choke it up ; or will be worked down from the sides of 
the banks b — steamers with the same result. On 
this point M. Borel expressed himself very clearly at Paris, 
in 167, and it is worth while to digress here for a moment 
to reproduce the substance of hisremarks. From his state- 
ment it is clear that the only portions of the canal where 





water is very small. It then cuts through the high ground 
at El Guisr, separating Lake Ballah from Lake Timsah, 
between Timsah and the Bitter Lakes lie a length of 
high land, extending from the shore of Lake Timsah to Sera- 

um. The canal then enters the district of low swampy land 


nown as the Bitter Lakes, the soil of which consists of a bed 
of salt overlying a stratum of gypseous clay. It then reaches 
high ground once more at Chalouf, and for the remainder of 
the distance to Suez passes through high land in deep cut- 
ting. The total length of the canal is approximately 100:miles, 
which is divided into sections as follows :—Lakes Menzaleh 
and Ballah, full width, 325ft. by 246ft. by 26ft., thirty- 
eight miles; El Guisr cutting, reduced width of 190ft., 
nive miles ; Lake Timsah, full width, five miles ; Serapeum 
cutting, reduced width, six miles ; entrance to Bitter Lakes, 
full width, two miles ; Bitter Lakes, undetermined width, 
twenty-five miles ; Chalouf cutting, reduced width, three 
miles ; Plain of Suez, full width, twelve miles ; full width, 
eighty-two miles ; reduced width, eighteen miles; total, 
100. 





Before any efficient steps could be taken im the construc- 
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there is loose sand to be blown about by the wind are at | tion of the canal it was necessary that the works should be 


El] Guisr and Serapeum, 


The whole distance endangered | supplied with fresh water. 


It formed a part of M. de 


by sand storms is about ten miles. The entire amount of | Lesseps’ scheme to construct fresh water canal, which, pro- 
excavation in this length is twenty million cubic yards. | longing the old Wady—or Ouady—Canal, should lead water 
The quantity of sand moved by the winds on a part of the | from the Nile, not only for this purpose, jut to irrigate a 
El Guisr cutting, five miles long, was found by ce large tract of sterile land, to the great benetit of the country. 
extending over two years, to be 40,000 cubic yards. Ona/ It is not necessary that we should dwell particularly 

All needful information 


measured mile of the canal in the Serapeum cuttin, 


—to which we shall refer more fully presently—will excavate 
4,000,000 cubic feet per annum. § it is tolerably plain 
that two or three pet mmr might, if, as is contem lated, 
constantly at work, easily dis of 

presenting itself in the shape of drift sand. 


it was | on the construction of this canal. 
in like manner found thatthe entire sand deposit reached but | about it will be gathered froman accurate map, specially 
32,000 cubic yards in one year. Now each of the dredgers | pared from exclusive sources of information, which we shall 


| 


-_ 
ublish with our next impression. This canal extended to 


smailia,a town on Lake Timsah, and the head-quarters of M. 
de Lesseps and his army of workers. The moment this was 


any difficulty | complete the maritime canal was commenced through lakes 

Having pre- | Menzaleh and Ballah by excavating two side trenches, the 
mised so much, we may proceed to explain the system of | = forming a continuous embankment along each side of 
excavation employed in working in soil, the general charac- | the 


canal across the ground lying below sea level. The 


ter of which we have described. A few words will com- | embankment on the African side was made strong enough 


lete this 
id on the Mediterranean, at a 


rtion of our task. The canal begins at Port | to resist the action of such waves as are met with now and 
int where the water | then in the lake, and tocarry on the top a conduit bringing 


deepens most rapidly, to reduce the length of the jetties. | fresh water to the workmen, and advancing with them day 


It then passes through the Salt Marshes known as Lake | by day. t 
~ Lake Ballah, where the depth of | from Ismailia to Suez, and communication was effected by 


Menzaleh, and throug’ 


A branch of the fresh-water canal was then run 
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a shallow channel between the Red Sea and the Medi- 
terranean, which served for supplying the works with 
provisions, &c., as long as Fellah labour lasted. 

A comp: ratively small portion of the work was done by 
forced labour. The rest may be divided into two portions— 
that done in the high ground cuttings effected by hand 
and contractor's locomotives, as at Chalouf, in a way re- 
quiring no special description; and that done in the lower 
portions of the canal by dredgers, specially designed for the 
purpose. The great bulk of the canal was made in the 
latter way. 

The dredgers used on the first ten miles from Port Said 
were of iron of the single ladder type, the foot of the 
ladder being in advance of the hull, so as to clear a channel 
for her as she advanced. ‘The dredgers were worked by 
35-horse condensing engines, and the shoots depositing the 
spoil on eith«r bank were lengthened as occasion required, 
Lhe slope of the shoots was about 1 in 10, Ou the next por- 
tion of the canal the work was doue in a somewhat different 

mau the trench on the African side for the boats 





Wily ; 


brins 
trench, 


wWwilh¢e 
“ up supplies from the sea at Port Said, the Asiatic 
which as arule was originally cut narrower and 














shallower than the other, was enlarged first. All the soil 
above the water level was taken out by hand labour, and 
carried beyond the distance at which the dredgers were to 
deliver, in order to allow as much slope as possible for the 
dredger shoots ; but, notwithstanding this precaution, the 
shoots had still to be lengthened and sloped more gently 
than before. The dredgers employed for excavating 
below the water level were fitted with non-condensing 
engines of I4-horse power to 18-horse power. The hulls 
were f 72ft. to S2it. long, and 23ft. beam. A lighter 
wa ongside each, to give stability when the long 
shoots were in use, They delivered about twenty buckets 
a minute, each bucket having a capacity of about four cubic 
feet. A ion of the spoil was not deposited on the banks, 
but Mediterranean Sea. We give a cross section 
of one of these lighters, which hold about 217 cubie yards, 
They ave fitted with screws, and make about seven miles 
an hour, ‘Lhe bank, when made steep, was found to wash 
down to a certain angle, which, once attained, stability 
followed. The spoil banks AA, in the sections of the 
eamal annexed, were, therefore, shifted back to such a 
dista that not only might the slopes of the channel of 
the canal be made tiatter without causing the sides and 
spoil banks themselves to “give way, but also that there 


med along the water-line in a sufliciently wide 
» serve a gently-shelving shore for the 
upon, For this reason the width of the 
the surface of the water was increased to 32sft., 
i r crests of the spoil banks A, A, were made 
Svar. apart, or L97ft. distance on each side from the centre 
line of the canal, This necessarily increased the quantity 
to be excavated, and means had to be devised for depositing 
rach bank 246 eubie yards of spoil per yard run; and a 

ist successful solution of the difficulty was found in the 
adeption of extra long shoots. But it then became neces- 
sary to give the dredgers an unusual height, and make the 
shoots 230ft. long; and it was consequently imvossible to 
retain the same arrangement of the parts as in the smaller 
drede The new arrangement, however, presented the 
erent advantage of doing away with cranes, ballast- 
lizhters, and especially wagons for removing the spoil, 
which, ranning over banks made of mud or wet clay broken 


as 





aves to break 








up by the buckets, were constantly getting out of order, 
Moreover, with the aid of a few torches, the dredger could 
be worked by night as well as by day.* 

_We annex a diagram showing in elevation the very inge- 
nious arrangement employed. It will be seen that the 
special dredgers had a single bucket-frame C like the others, 
the foot of which was ahead of the hull; the hulls were 


losft. long and 27ft. beam, and the upper tumbler D 4S8ft. 
in height above the water. The shaft of the engine carries 
a drain working two centrifugal pumps for supplying water 
to facilitate the discharge of the spoil through the shoots. 
The length of the shoot E from the centre of the dredger 
was 250ft., and its section, half ellipse, 25ft. deep and 5ft. 
wide; the width of the vertical well into which the buckets 
discharge the spoil being greater than that of the shoot, a 
tapering junction was made of as great a length as pos- 
sible. ‘The shoot was stiffened lengthwise by two lattice 
girders which rested on the bottom of an iron-lighter F 
placed 
the uprights G supporting the shoot were not fixed to the 
bottom, but jointed to a large horizontal spindle placed 





lengthwise in the lighter, and passing along its centre of | 


displacement. A horizontal hinge coupled the shoot to the 
dredger, and allowed of its inclination being altered. 
order to allow of changing the inclination of the shoot the 
uprights G resting on the lighter were made telescopic. 
Lhe shoot was lifted by two small hydraulic presses 
worked by hand; blocks of a suitable thickness were then 
put into the slides of the uprights G, and the whole 
bolted together. These dredgers accomplished wonders, 
but they could not do everything. They could not 
work the short lengths of canal where the ground was high 
above the formation level, After many futile attempts to 
use cranes, &c., an elevator was made which we show in 
elevation. It consisted principally of two lattice iron 
girders, M M, at right angles to the canal, and supporting 


a pair of rails N N inclined about lin, to 44in., the 
upper end being 46ft. and the lower 10ft, above the 
water. A track P, running on the canal bank, supported 


the girders, the lower half of which rested on the lighter 
(), the centre of which was 26ft. from the lower end of 


the girders. The girders were tied together by vertical 
struts, and strutted between their lower. plates, The 


two girders were thus supported at two points 13ft. 
apart, insuch a way that the melination could be suited 
to the level of the water. ‘They were attached to the 
lighter Q by « cast-iron block fitted with two trunnions 
placed horizontaily and at right angles to each other ; 
to this piece were secured four uprights, in the shape of an 
inverted pyramid, which were rivetted two and two to the 
girders, thus forming a universal joint. On the inclined 








s paper on ‘* Suez Canal Dredgers,” read before Institu- 
Kurrineers, 1867. 


* See M. Borel’ 
tion of Mec! 






about one-third of their length from the dredger; | 





In | 





' duties and obligations 


rails N of the girders ran a trolly R with external wheels ; 
the pair of wheels at the lower end were fixed upon their 
axle, while the other pair :an loose ; and the axle of 
the latter carried two pairs of drums of different 
diameters cast in one piece. On the smaller drum was 
coiled a chain, to which the boxes U filled by the dredger 
buckets were to be hooked; on the larger drum was 
coiled in the contrary direction an iron cable, which pass- 
ing over a pulley O at the top end of the elevator ran 
down to a winding drum I fixed to the supports of the 
girders on the lighter Q. The drum I was worked by a 
double cylinder engine ; the boiler was in the lighter, 
which contained also the water tanks and coal bunkers ; 
and as the engine itself was fixed tothe girders M M, the 
steam pipe passed through the universal joint uniting the 
girders to the lighter. The elevator was worked in the 
following manner : Supposing the trolly R was at the 
lower end of the incline, and consequently outside the 
lighter, a float W was brought underneath, carrying boxes 
U U, filled with spoil by the dredger, one of which was 
hooked on to the chain, and the engine set to work. The 
first effect was that the cable uncoiled itself from the larger 
drum T on the axle of the trolly, thereby winding up on 
the smaller drum § the chain hooked to the box U, which 
was thus lifted until the stop V touched the drum $8; and 
as the chain could not then be wound up any further the 
cable dragged the trolly to the top of the incline where 
the spoil was tipped by a self-acting arrangement. 

The modes of working described were those employed 
for cutting the canal wherever the surface of the soil was 
less than 6ft. above the sea level, that is over a section 
about 56 miles in length, and including about 50 million 
cubic yards of excavation. Of this work the different im- 
plements had the following shares respectively allotted to 
them : dredgers delivering into sea-going ballast lighters, 
13 million cubic yards ; dredgers with elevators, 6 million 
cubic yards ; dredgers with long shoots, 31 million cubic 
yards. 

As regards the higher portions of the work, as at El 
Guisr, little remains to be added, except that after the 
locomotive and the navvy had done their work, dredgers 
were used to sink the canal to its full depth. These 
dredgers delivered into barges with flap doors at the 
bottom, which discharged the stuff into Lake Timsah. 
A section of one of these lighters we annex. In making 
the cutting at Serapeum a somewhat different dredger was 
used, with side delivery, adapting it for use in shallow 
water. The well A A, was 65ft. long, and divided into two 
portions by a longitudinal air chamber B, of a triangular 
section ; the bottom of the boat, which was flat, formed 
the longest side of the triangle, and the vertex of the 
triangle was about level with the gunwales. The well 
A A was also divided across by five partitions into twelve 
compartments ; the sides of the lighter were inclined 
slightly outward towards the top, and the flap doors 
were four feet high of the compartments hinyed at the top. 
The winches working the doors were inside the air chamber 
B, which was entered from both ends of the boat. The 
engines and boilers were in a compartment at the stern, 
These lighters carried from 100 to 120 cubic yards and 
drew 4ft. of water. 

We have now said all that need be said to place our 
readers in possession of the main engineering facts re- 
garding the construction of the Suez Canal proper. The 
harbour at Suez and Port Said we have not as yet alluded 
to, principally because very little information concerning 
them, at once recent and accurate, is available at present. 
We shall deal with them when our reports from Egypt 
are available to correct existing and conflicting state- 
ments. Neither have we as yet alluded particularly to 
the commercial prospects of the company, but this 
subject will not be left unhandled in our columns. It 
will, however, be well to wait a few weeks to see some- 
thing of the practical working of the Canal, and what 
steps may be taken by the mercantile world to provide 
themselves with suitable transport service. Moreover, 
Mr. John Grantham, C.E., is, we believe, preparing an 
important paper to be read before the Institution of Civil 
Engineers, which, together with the discussion, will 
doubtless evolve points of the greatest interest. We 
have endeavoured in the articles, of which this is the 
last, not to put new statements of fact before the readers 
of this journal, but rather to refresh their memories con- 
cerning these facts ; artl we have only to add that those 
who seek for further information concerning the early 
life of the Suez Canal will find much that is interest- 
ing in the various authorities we have quoted, in papers 
read before the Institution of Civil Engineers in France, 
and in a number of papers, pamphlets, &c., published in 
france during the last few years. We learn from 
telegrams received yesterday that the canal was opened 
with success on the day appointed, Wednesday the 17th 
inst. As a matter of course no details are given. 








RAILWAYS IN RUSSIA. 


THE following is a translation of an article on the con- 
struction of railways in Russia, from the Russian Railway 
Gazette :— 


Railway construction is a business which may be said to be 
novel, not only in ourowncountry, bat in western Europe, where it 
originated. This particular kind of communication, entirely 
differing from all methods of 1 tion that had hitherto pre- 
ceded it, owing to the ardour with which it was prosecuted at the 
first onset, we admit must necessarily have been liable to all kinds 
of errors and perplexities at the beginning, owing, more particu- 
larly, to the circumscribed nature of the human intellect in not 
being able to conceive at once an object in all its bearings. Hav- 
ing found out the-means of conveying passengers and guards 
expeditiously, punctually, and cheaply, from one point to another, 
all promoters of railway schemes seem to have considered their 
ally accomplished, and, in laying down 
rails between the towns, have left the rest to the personal means 
and the desire of private individuals, in no way caring, not only 
for the convenience of passengers and senders of goods, but even 
for that which forms their most essential requirements. Instances 
of this kind can easily be adduced ; it will be sufficient to point 
out this alone, that in the northern countries the warming of the 
railway carriages has not been introduced, and ventilation 
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ineglected, so that passengers, ‘particularly on long distances, are 
isubject to all the evils connected with severe winters and 
‘vitiated atmospheres.. But all these are still minor defects, 
‘offered by our railroads, in comparison with those which we shall 
endeavour to point out in the present article. We will not 
‘allude to sleeping cars, which are looked upon by many as an 
unpardonable luxury and indulgence.* Railways having effected 
a more accelerated and cheaper communication between the towns 
‘have naturally conferred a greater boon upon the public, but at 
the same time, the promoters carried away, as it would seem, by 
the supposed magnitude of these benefits, have studied only too 
superficially other circumstances, which they have deemed details 
beneath their notice. Having deprived the public of their former 
mode of travelling on common roads, the constructors of railways 
suould have well studied the nature of all the salient points con- 
nected with this substitute for the former mode of locomotion, 
'which latter, certainly, notwithstanding its slowness and dearness, 
‘had its good points. These good points consisted in this, that the 
driver of a vehicle conveyed the passenger from the place of start- 
‘ing to the place of destination; the same was done by the carrier 
of goods; whereas, with our railways, all this takes place very 
often between the towns, and the passengers and goods are landed 
in the open country miles and miles away from their destination. 
Secondly, in this that the passengers enjoyed, comparatively, a 
greater amount of comfort by the old method of travelling. 
Sledges were far more convenient than those narrow seats allotted 
by the constructors to the public, particularly in the third-class 
carriages.t It is difficult to understand why the constructors of 
railways have neglected these important and essential conditions 
connected with the very nature of the undertaking. In support 
of our assertion, that the constructors of railways, in laying down 
rails between the towns, have by far not fulfilled all their duties 
and obligations, may be taken some of the railway companies of 
western Europe, who, after a lapse of between thirty and forty 
years of the railway era, are only now beginning to amend the 
errors originally committed, by introducing that which had been 
formerly neglected. At the same it may be mentioned that 
sleeping cars are becoming more and more general on American 
lines. 

The construction of railways in Russia was commenced much 
later than in western Europe, and it might, therefore, naturally 
have been expected that the various errors originally committed 
there, in connection with such undertakings, would have been 
obviated in our country. Our promoters, constructors, engineers, 
and contractors, with few exceptions, have all been abroad, and 
have had opportunities of witnessing and experiencing for them- 
selves all the imperfections still attending the present systems. 
One might, consequently, reasonably have hoped, that with the 
introduction of railways into Russia, the dictates of experience 
would have been followed without repeating the faults committed 
by others; but, unfortunately, just the reverse has happened. 
Our railways are being constructed without any regard to an inde- 
pendent consideration, not only of local conditions, but in many 
instances of general requirement; and in this regard our con- 
structors up till now have appeared only in the light of imitators 
of very bad precedents. We have ventured thus strongly to ex- 
press our opinion, for the reason, that we perceive, that whatever 
there is useful,and commendable abroad in connection with railway 
construction, is with difficulty adopted in. this country, and that the 
most flagrant errors are in many cases multiplied, if not in cubic, 
then at any rate in square proportion. Those who have travelled 
on our lines may have very likely often remarked that in most 
instances the stations are situated far away from the town, and, 
as a matter of course, were breaking their heads to find out the 
reasons of such a peculiar arrangement; the cause is, neverthe- 
less, very simple, and is to be attributed to the predominance of 
the private interest of the constructors. Usually, when the con- 
struction of a railway is mooted near any particular town, the 
value of town property speedily rises. On that occasion com- 
mences immediately a struggle between the constructors andthe 
town proprietors—the former demand sacrifices in their favour, 
the latter finding this the only opportunity for an advantageous 
sale of their property, naturally hold out for high prices. Should 
they, thereupon, fail to come to terms, the constructors will then, 
often out of spite, as well as for private interests, carry the station 
as far as possible from the town, thereby depriving the latter of 
most important advantages. As a case in point may be cited an 
instance where, in consequence of differences of this kind, near 
one town had to be constructed an extra intermediate station— 
the chief station, with its refreshment departments, being situated 
eight miles off, in an open field. 

Facts of this kind speak for themselves, and it is only to be 
wondered at that such proceedings should be tolerated in a country 
which has any pretensions to civilisation. The Government, in 
granting concessions, could easily put a check upon this licence 
practised by the constructors, »nd not allow the interests of whole 
districts and thousands of inhabitants to be for ever sacrificed to 
the momentary advantages gained.by the constructors. The prin- 
cipal cause of abuses of this kind consists in this: that the per- 
sons obtaining the concession, andafterwards the construction, and 
finally the management of the railways, seldom form one and the 
same united body, and, therefore, easily escape from any respon- 
sibility for the injury occasioned toa district. The construction 
of a line of railway in Russia is usually proceeded with in the 
following manner :—One or more persons, frequently individuals 
without any substantial means of their own, but who solely, in 
virtue of interest and their connections, secure the concession, 
and that at the highest possible figure ; as with us in Russia, for 
instance, 75,000 Rs. per verst (£13,000 per English mile), order 
abroad all the requisite machinery, materials, and conclude all the 
necessary contracts with the different works at home ; the verst of 
line costing them some 60,000 Rs., if not less, and, thereupon, 
having shared among themselves 15,000 or 20,000 Rs, per verst, 
netted in this manner, consider their business detinitely ter- 
minated. On the formation of the management, and the handing 
over to it’ of the contracts, these constructors disappear 
altogether, interesting themselves very little in the future for- 
tunes of the line. The contractors fulfil their engagements ac- 
cording to agreements, and the management accepts matters just 
as they stand, without, of course, having the power of, in any 
way, altering already accomplished facts. From this state of 
things it appears clearly evident that, for the constructors, it is an 
easy matter to erect a station at a distance, say, of five versts from 
a town, should the inhabitants have in any way incurred their 
displeasure, as it is not the former who expect to avail themselves 
of the railway. For all this will suffer the inhabitants of the 
town, the merchants forwarding their goods, and theshareholders— 
all those most innocent of the cause of this abnormal state of 
things. Here lies the root of those causes by reason of which 
railways are so far from fulfilling their purpose and obligations. 
Were the constructors not merely speculators, were they connected 
with the lines by stronger bonds, awe would then not have 
neglected asingle detail in order to enable the railways to return 
the greatest possible profits and to secure for the public the 
greatest amount of convenience. In that case stations would not 
appear miles away from the towns, the railway companies would 
then themselves take charge of goods at the same place of their 
storage, delivering them at their destination; then would disappear 
those legions of agents, or commissionaires, with which both the 
passenger and goods trafiic is beset at present; and the former 
acting by means of an improved mode of transit, would then be 
enabled fully to replace the former carriers. 





* Some sleeping cars, attached to the first-class carriages of the 
Nicolai Railway, have 





been constructed by the railway contractors, 
Messrs. Wynam_ Brothers, at Alexandrofisky, near St, Peterburg, on the 
American principle. 

+ A great portion of what we term the respectable classes travel third 
class in Russia, particularly on the Nicolai (St. Petersburg and Moscow) 
line. 
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RAILWAY MATTERS. 

_A SCHEME for a Canadian Pacific Railway appears in the news- 
papers of the dominion. The length of the line is 2500 miles, and 
the capital £20,000,000. 

THE Royal Scottish Society of Arts have awarded the society's 
honorary silver medal to W. J. Cockburn Muir, C E., London, for 
his paper on light railways, read 8th February, 1869. 

THE Euston terminus of the London and North-Western Rail- 
way at Euston-square is to be enlarged and considerably improved. 
The works will commence about the latter end of this month. 

At the York County-court last week a cattle dealer obtained 
£40 damages from the North-Eastern Railway Company, as com- 
pensation for injuries received by his beasts while in the railway 
trucks for conveyance from Howden to York. 

A COLLISION took place on the Western Pacific Railway, near 
San Francisco, on Sunday, November 14th. From ten to fifteen 
persons were killed and from thirty to fifty wounded. The trains 
which came in contact were completely smashed. Great excite- 
ment has been eaus-d in San francisco by the aecident. 

THE fir-t seriés of notices for vatious railway bills in the next 
session, which were issued on Saturday, is remarkable for the 
large number of applications contained for the abandonment of 
proposed lines. The South-Eastern Railway ask for power 
abandon the construction of the extenSfon line to Cranbrook, which 
was authorised five years Since, and also the whole of the railways 
between Tenterden and Appledore, and Appledore and Snargate. 
The Great Northern Railway Company wish to abandon the Wat- 
ford and Edgware line, an undertaking which was also authorised 
five years since, and similar powers ure asked by the Lancashire 
and Yorkshire Railway Company with respect to a portion of the 
Ripponden branch. 

ON Saturday an accident happened to the Leeds express between 
Manchester and Liverpool. Between twenty and thirty wa; 
to which was attached the brake van of a goods train, broke av 
and began to move towards Hud teld, though the brakes 
did all he could to stop the moving train. Fortunately the si 
were ail on, and Goodrich, the driver of the passenger train, v 
he came in view of the signal, put on the brake and brought his 
train almost to a standstill. On came the runaway goods train, 
and, the brake not being strong enough to bring it to a standstill, 
the gradient also being somewhat heavy at this point, it was im- 
possible to avoid a collision. The line was blocked for about two 
hours. 

On Sunday evening, as the parliamentary train from Derby +o 



































Rugby was leaving Hathern station, the driver perceived a horse 
and cart in front of his train. He immediately succeeded in 
bringing hi ine to a standstill, and sent his fireman to c 
The horse, hov ems to have been frigh 
1's lamp, aid set o good speed in the direc 

h. The driver, secing chase on foot was useless, 
h the train at a slow and steady pace. The horse 

in front till it reached Loughborough station, a 

34 miles, where it was fortunately captured. 
glit some passengers tv Hathern station, and in 
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the mom absence of the driver the horse strayed on the line, 
and s¢ ring the train approach was alarmed and took to 
its heels, 

Ov Tuesday morning en accident ocenrred to the 8.45 express 





train from Snow Hill to Chester. It appears that on approaching 
Shiffnall station, when travelling at the rate of absiut forty miles 
an hour, the coupling rod vn the right-hand side of the engine 
snapped and flew on to the up line. ve rod on the left-ha le 

: gi o broke, and reve at a rapid pace, t! 
; into the car i 
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; in large quantities. For- 
pty grard’s van next the engine, which 
wes ly in l it, the van being driven in 

tt rrod, Great terror 











by the revolv 
) for some time. but fortunately the 
and g to pull up the train after it had 
travelled quite a mile ‘he engine had a narrow escape 
of being thrown off the line. When the train was pulled up, 
before i iffnal, the whole of the passengers got out 
of the carriages, a1 sr a delay of some fifteen minutes the 
train proceeded on its way None of the passenge vere injured. 
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meeting took place at Don- 
tion of the tonnage rates 
nd South Yorkshire dis- 
ywas to lay before Mr, 


On Thursday last a v 
caster in connection wit! > 
which are charged from the Derby 
trict. The primary object of the: 
Oakley, the secretary of the ¢ ern Railway Company, 
the evidence on behalf of the uth Yorkshire coal-field, and to 
reb ertain evidence which had been given in favour of the 
ire colliery district by a number of persons interested in 
ing of coal in that district. The attendance of the South 
cshire coal owners was very nufjiverots, the majority of the 
t collieries being represented. {t appears that since January, 
n agr ement has existed between the Great Northern and 
nd companies that their rates should be fixed in concert, 
and that certain allowances should be made for wagens and drops 
The result of the agreement was that the Midland bad the éntire 
command of the traffic, and not only the Great Northern, but the 
Manchester, Sheffield, and Lincoln-hire Company felt the effects 
of the rate, which was fixed at from 1s, 3d. to 1s. 4d. per ton tess 
from Derbyshire than the Great Northern can carry for from York- 
shire. The latter company accordingly took the advantage of a 
clause for referring the matter to arbitration, and Sir J. Karslake 
vas appointed arbitrator. In order to counteract the ‘evidence 
given by the Derbyshire coal owners it is understood that the 
colliery proprietors of South Yorkshire will give evidence in a 
short time with a view to show that they pay as high Wages a8 are 
paid in Derbyshire, as well as with respect to the detrimental 
etfects of the rate. 
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their report aptly illustrates the consequences of trades unionism 
on the English markets:—‘*The large requirements for railway 
material for Austria, Huagary, Russia, and prospectively Turkey, 
had, early in the year, afforded continental manufacturers the 
opportunity of securing orders for some time to come, and as the 
demand continued rail makers in this country were gradually 
filled by the overflow, and for the last six months have been fully 
employed at very remunerative prices. Time was when the 
standard price of iron was taken from the prices current in Great 
Britain; this year our advance in price follows, instead of precedes, 
the improved rates current on the Continent. Under the circum 

stances of such a heavy pressure of rail makers and a spirit of 
discontent as to wages on the part of the men, the Ironmasters’ 
Association of Staffordshire, as-uming that full work for the winter 
months would inevitably arise, have with great boldness declared 
an advance of twenty shillings per ton, and a corresponding advance 
in wages, in the belief that such a step would not cheek the ex- 
pected rush of purchasers. Nearly the whole make of fails will 
this year be exported, and the increased price borne by the foreign 
buyers is estimated to represent little short of one million sterling 
on the year’s shipment. With regard to locomotives and public 
works requirements, continental makers are full for a considerable 
period; our workshops, on the contrary, are short of orders, and 
turning away men; here, again, we shall have to wait awhile for 
the overflow of the Continent. With a prescience of coming high 
prices that will fall heavily on consumers (whose interests are 
entirely lost sight of by trades unions and protectionists), the 
North German Confederation Freetraders are again reviewing their 
efforts, this time with great chances of success, for a reduction of 
the duties on iron. If French and German statesmen should 
educate their workmen and the masses to insist upon raw materials 
being supplied to them ‘duty free,’ the English manufacturer, 
paralysed as he is by the organised demands of labour and con- 
trolled as to the employment of his capital, would find it still more 
difficult to compete in neutral markets,” 



























NOTES AND MEMORANDA. 

A Loom is now on exhibition in New York which is capable of 
weaving cloth 6} yards in width; also a centrifugal pump, which 
has the power of raising, in one minute, not less than 25,000 gals. 
of water. 
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MISCELLANEA. 

FOURTEEN thousand patents will be granted by the United 
States this year, and two applications are rejected for every on 
granted. 

THE great need which has long been felt of a bridge over th 





IN consequence of the progress of the electrical system it is | Thames below London Bridge is beginning to find a voice and 


suggested that with one keyboard and one organist in St. Paul’s, 
Wires laid on to the church organs of London would suffice for their 
performance. 

WE learn from Watwre that the Minister of Public Instruc- 
tion has given orders for the construction of an agricultural map 
of France, on a novel plan. It will be built up of specimens of 
the various soils, arranged according to locality. 

New developments have been made in New York city, whereby 
manganese is to bear an important part in the production of 
oxygen on a large scale; and the fact is interesting, in view of the 
recent discovery, in immense quantities, of this important mineral. 

AMonG the points of interest touched upon at the last meeting 
of the Royal Astronomical Society was the extension to the 
approaching transit of Venus of Professor Young's suggestion to 
observe times of contact in solar eclipses by means of the gradual 
reduction of the length of the lines of the chromosphere, as 
observed in a spectroscope. 

Tre American Government has recently been receiving the 
mineral called mica from several new localities in the new terri- 
tories where it is found in great abundance; and important experi- 
ments have been made for the purpose of transforming this article 
into brocades or bronze colours, whereby a new field is opened to 
the utilisation of this mineral. The experiments have been 
eminently successful. 

Tx 1670 a man named Lana endeavoured to produce an aerial 
float by pumping out the air from ad tely-made hollow metallic 
globe ; but he soon discovered that if his globe was made so thin 
that its i 
it was capable of containing, whatever might be its dimensions or 
size, the external atmospheric pressure was sure to crush and col- 
lapse it before the internal air was all drawn out. 

Two beds of coal have been discovered by a Mr. McLaughlin, well- 
borer, in sinking a well for water in a foundry yard in Providence, 
Rhode Island. According to his statement, the drill passed through 
a bed of coul 14ft thick, at the depth of 119ft., and a second 
bed of coal 6ft. in thickness, at the depth of 134ft. He stated that 
there was not any intervening slates in the beds of coal. The 
specimens of coal taken out contain 80 per cent. of carbon. 

PROFESSOR GRANT, the director of the Observatory in the Uni- 
versity of Glasgow, has printed two letters, which he addressed to 
M. Leverrier, on the authe ity of the documents respecting 
Newton, communicated to the Academy of Sciences by M. Chasles. 
‘These letters, which are now more than two years old, have since 
the exposure of the Newton-Pascal forgeries, become specially 
interesting. They must be read in connection with M. Leverrier’s 
more recently indited brochure. 























PROFESSOR ROCHLEDER has found a new colouring ingredient in 
madder, in addition to alizarine and purpurine, its well-known 
constituents. The dye is soluble in both water and alcohol, 
crystallising from the latter in orange-yellow needles. The boiling 
aqueous solution, mixed with a little acetic acid, communicates a 
beautiful golden tint to wool or silk. Madder root contains, un- 
fortunately, too smail an amount of this substance to render its 
industrial extraction profitable. 

THE incandescence of meteors was at first ascribed to their 
friction against the air, until in 1854, M. Regnault showed that this 
Was not probable. We learn from the Bulletin Association 
Scientifique de France that M. Govi, of Turin, affirmsthat the high 
temperature is due to the heat disengaged by the coihpression 
exercised on the air in front of them. ‘This acecotnts for the fact 
that the interior of a meteor sometimes shows ho signs of excessive 
heating, and that the hydrogen is not expelled. 

Ir is stated by many writers that no gunpoWder as manu- 
factured in England until the reign of Elizabeth. But Sharon 
Turner has shown from an order of Richard III., in the Harleian 
manuscripts, that it was made in England im 14835 &nd Mr. 
Eccleston, in his “‘ English Antiquities,” states that the Englsh 
both made and exported it as early as 1411. At all events it long 
remained a costly article, and even in the reign of Charles I. many 
complaints were made of its dearness, ‘‘ whereby the train-bands 
are much discouraged in their exercising.” 

Hector’s investigations into the geology of 
ew Zealand is tl » islands must be considered as, on the 
whole, well supplied with mineral fuel. The most valuable 
descriptions of coal is certainly contined to limited and not very 
aecessib'e s; but still there is nothing to prevent their being 
profitably worked for the supply of the steam service. The great 
point for congratulation, however, is that throughout almost 
every part of the isiands enal of a practically useful description is 
to be found within a short distance. 

Messrs. Adam and Nicolas Barth, of New York city, says 
the Scientific American, have proposed a novel plan for street 
erossing. It employs the principle of the elevator, with horizontal 
elevated rails to convey the platform from side to side, Pas- 
sengers step upon the platform, are raised to the proper height, 
conveyed across, and let down upon the opposite side of the street. 
Mechanically this is perfectly practicable, and might prove more 
acceptable than b e plan is certain'y free from some of 
the objections mise ai 














THE result of «!] Dr 


























widges though it might be found on 
trial to have some defects which the bridges do not have. 

PRIOR to the suecessful experiment of 1783, a balioon of moderate 
size had been inflated with hydrogen ga%, and permitted to ascend 
from Paris. It arose to a great height, and coutinued in the air 
about an hour, in which time it travelled a distaheé of thirty 


Messrs. W. Brrpand Co. report on theiron marketsas under, and | miles. In December of the same year two gentiemen named 


Charles and Roberts, made an ascent from Pati i a balloon 
inflated with hydrogen gas, and travelled nearly thifty miles. This 
balloon was constructed under the superintend eitée oF M. *hafles, 
and was a truly wonderful production for that time. The ballooh 
was nearly 1O0ft. in diameter, being made of vartii® silk, and 
the upper part was covered with a net, from Which 4 séfies of 
cords descended below the bottom of thé balloon, and sipported a 
car made of basket work, 8ft. long, 4ft. wide, and 3ft. deep. The 
top of the balloon was algo furnished With an efficient valve, for 
regulating its descent. This balloon appears to have been equal 
in all respects to any of modern construction, no noticeable 
improvement having been made in balloons during the eighty-six 
years that have elapsed since that date. 

A REPORT on the subject of the construction of primary inter- 
national standards of metric weights and measures has recently 
been made to the Imperial Academy of Sciences at St. Peters- 
burg, by a commission of members of the Academy appointed to 
consider the matter. The commission, which consisted of MM. 
Struve, Wild, atid Jacobi, regard as an accomplished fact that all 
civilised nations have tacitly agreed to recognise the French metric 
system as affording for the future the advantagés of a universal 
system of weights and measures, and to adopt the standards 
deposited at the Palais des Archives at Paris a8 the staged nits 
of this system; but they observe that these aré Freitch standards, 
and all countries adopting the metric system af How compel'ed to 

ply to the French Government for permission to obtaih copies. 
It is true that this permission is never withheld, but such copies 
are not compared directly with the standards of the Archives, but 
with duplicates at the Conservatoire Impérial des Arts et Métiers. 
The commission consider this course of proceeding unsatisfactory, 
and they propose that an international commission be nominated, 
composed of delegates from all civilised countries, for the con- 
struction and verification of primary international standards of 
measures of length, weight, and capacity as the base upoa which 
a universal system may be definitely established. 














ight would not exceed that of the volume of air which | 


advocacy. 

THE divers, by great skill and perseverance, have res 
£26,000 from the bullion chest of the wreck of the Carnatic in 
Gulf of Suez, and have great hopes of securing the remaining 
£23,000 also. 

AN ironclad frigate, the Minine, was launched at Cronst 
few days back in presence of the Emperor of Russia, the ¢ 
witch, the Grand Dukes Alexis and CUonstantine, and the Pri: 
of Oldenburg. 

THE carriage-way of London Bridge was entirel 
day morning, and the operation of taking uy 
stones at the City end of the bridge commer 
repaving the entire way. 

TRE House of Commons inquiry shows that there is no control 
worth the name over the erection of public buildings or works in 
the metropolis, and that little hope can be entertained at pr 
of the termination of the disorder and disfigurement v 
constantly going on. 

Tne Home Secretary has stated that the Governmer 
decided to introduce « general Act respecting turnpike 1 
consequently t ¢ tra. ees who have contemplated mak p 
tion for new rivate Acts, or for renewal of old ones, will hav 
await the Government measu 

A commMuNIcATION from Bischy 
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k in the fact 
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being conducted with great caluiness. The Bi 

W men ¢ mployed in the cloth factories and 750 w $ 

T is stated that Messrs. Emile Erlanger and Co., of } 
intrusted to the Naxos Emery Stone y, i i I 
company Mr. R. B. Goldswort ster, 1 Mr. Johr 
Oakey, of London, are the pru lder ‘ cor 
trol of the business in the Naxos emeiy stone duri e wh 
period of the seven years conceded to them by the ¢ k Gove! 
ment. 

THE keel of the Devastation, the vessel of th w ty 
was laid down at Pembroke on Friday. She will be the 1 
powerful ship in the navy, with stronger plating than any ship in 
existence, carrying two turrets mounting OUUIb. guns, ng a 
fortnight’s consumption of cual, requiring acomparativelysmall cx 
all comfortably accommodated, and rently i ‘ 

| defect of being unable to sail. 

AT a meeting held at Leeds, for establishing a Yor 
of science, several speakers connected with manufactures | 
emphatic testimony to the necessity of such an ti , in 


order to put English managers and workmen on a level wit 
of other countries. It was the general opinion t I 


¢ } 


| most suitable site for such a colleg on account of its ce! 


| 





position and the variety of its manufactures 


NorIce has 
intention of promoters of the Metropolitan Tramways ) 
affix notices in accordance with the Act on the fo ! I 
fares on which it was proposed to lay down tramways : —H rh, 


been given to the Commissione: 











High Holborn, Charterhouse-street, St. rtin’s-le-G i, Far- 
ringdon-road, Farringdon-street, New Bridge-strect, ¢ - 


place, Blackfriars Bridge, the new street to the Mansion-house, 
Earl-street, Victoria-street, and New Euarl-street. 








AccorviInG to the London Scotsman, the transfer of the tele- 
| graphs to the post-offices in Ireland is to be deferred for a year, 
it having been found impossible to overtake the necessary ge- 
meuts in all the three kingdoms within the time previou ) 


January lst. For twelve months the business in ir 
therefore be conducted in the existing offices, but under the control 


| of the Postmaster-General, to whose officers the revenue collect 





will be handed over. 
On Tuesday afternoon a man named Lawrence an a boy named 








Cowley, employed by Messrs. Norman, print of { m, 
got into a boiler to clean it. Lawrence went : 
followed by Cowley, Who, whilst still in the manhole, ; 

between two large tubes, and was unable to extri i 


was feared both woth! be stiffocated, the ter ‘ature | 4 
130 deg. Ten smiths had to be employed to cut yt head 
of the boiler atid to remove the tubes. Both were 1 é ve 
after midnight, very much exhausted. 

Art the recent special meeting of the ; 
resolution was carried by a large majority:—** the st nent 
by the directors, of date 29ch October, 1°06), ! 
adopted, and that the di: 
the next session of Parliament, and to ‘ s 
they may con-ider , - 
necting railways being ! 
cost of £350,000, with a] 
extent of 
undertaking for public t: 

Tae Tribunal of Correct 
just been engaged in t! 
the ironworks o in, 
orders of the 6th, 7th, a 
the fatal intervention of the military and the loss of several lives 
among the rioters. More than a hundred witnesses had to be 
heard for the prosecution or for the defence. The pri tj 
ceedings occupied the court for eight successive days, t 
nated by the acquittal of one of the accused, named Pas 
cotdemnation of the others to different teri 
varying from one week to one year. 

Desks for writing telegrams are about to be placed i 








nec 












of lw] l 





of the Cambridge Post-office which will be enlarged f 
that purpose. ‘The work of connecting the telegraph wi 
with the post-office at Huntingdon is being jp: led 
with. They will cross the market-piace from the summit of the 
Falcon Inn. The post-office authorities have taken « house in 
Guildhall-street, Lincoln, for the purpose of converting it into « tele- 
oh Office. Preparations are being made for the impending change 


at Alford, Lincolnshire, posts being in course of erection between 
the post-office and the railway station. The Stamfori town 
couficeil has granted permission for the erection of posts and wires 
from the failway Stati6n to the post-office in St. Mary's-street, 
in that town. Mb. B. Yuttes has visited Boston for the purpose 














of making the neééssary &rrangements in that town. 

AN code of rules has just been issued for the guidance of the 
ironworkers of England, Scotland, and W ales which seem to 
sha iow iorih more conciliatory measures and a better understand- 
ing than ted whdet the old code of rules. The new enactments 


have been revised by Mr. Robert Kettle, the county-court judge 
fot Worcester. There are forty rules, which relate chiefly to the 
objects and working of the association. It is enacted that the 
union is to obtain “by fair and legal means a fair remuneration 
to the membefs for their labour,” and any member who shall refuse 
to &ccept a reasohable offer from his employers to settle any dispute, 
shall, upon the decision of two-thirds of the whole of the metnbers 
of the association, be deprived of all further support during the 
continuation of such dispute. Every member is bound to support 
a funeral fund, which gives a grant to a member, his wife, and 
children at death. By far the most important rule is that which 





relates to the sett!ement of as: n disputes by conciliation 
and arbitration in case the misut t r cannot be led in 
the ordinary way, Having ohce act itted the broad principle of 
arbitration, it will be well if the absociation takes cate to apply it 


to any dispute which may arise between masters and men, 
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REID’S IMPROVED CATTLE TRUCK. 




















THE above engraving has been prepared from the now-celebrated 
truck which brought Miss Burdett Coutts’ cattle from Edinburgh 
to London, and which is now lying at the Midland goods station, 
Kentish Town. A very few words of description will serve to 
render its construction perfectly intelligible. Practically the 
improved truck consists of two horse.boxes, each holding three 
animals placed together head to head. In the centre of the truck, 
between the two rows of cattle, are placed iron water troughs and 
hay-racks, above which is fitted the water tank. Conduits for 
the water lead from this tank to the troughs, and the 
supply of water is entirely governed by taps placed 
outside the truck, and close to the doors through which the 
hay is introduced, One of the hay doors is shown open in our 
engraving, the other being closed ; the taps are shown immediately 
above the doors, The sides of the stalls and the fronts of the 
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troughs are properly padded, and the floor is roughed so that the | 


cattle can rise from a lying position with ease. Thus we find that 
cattle are both provided with food and water, and also are abie to 
obtain rest during long journeys. 


oe ae LONCITUDINAL 


SECTION 





that the bidding for them was spirited in the extreme, and 
eventually they sold for £2 10s. each more in London than was 
given for them in Edinburgh, in which latter place the price they 
| fetched was considered high. Now, as the cattle were upwards 


Numerous objections have been raised against this system of | of thirty hours in transit between Edinburgh and London, their 
conveyance ; among others it has been urged that the water in the good appearance could scarcely be ascribed to fasting. We have 
trough is liable to be contaminated with dirt, and that afterwards | written before on the subject of cattle transport, strongly maintaining 
the cattle will not touch it. This objection is totally without | that reform is absolutely necessary, both on grounds of humanity 
foundation. The water is carried in the tank, not in the | and economy. We draw attention to Mr. Reid’s truck as one of 


troughs, and only a sufficient quantity is allowed to flow into the We do 
| not say that it is the most practicable way, but as the cost of the 
improved truck is but a few pounds more than the old truck, and 
as it is capable of carrying the same number of cattle—for the best 
men rarely put more than six or seven head in a truck—we think 
it certainly deserves consideration, no matter what other sugges- 


latter at atime. Moreover, the troughs are so shut in the truck 
—which is covered, of course—-that ashes and dust cannot get into 


them, and the cattle themselves, from their position, are unable | 


to pollute them. That the cattle did eat and drink we fully 
believe; at all events, there is not the slightest doubt that when 


the ways in which the desired reform may be carried out. 


| 





Miss Coutts’ cattle arrived in London they were in such condition | tions are brought forward. 








PORTABLE RAIL BENDER, AND 





FISH JOINTS, BY MESSRS. SPOONER AND HUDDERT, FESTINIOG. 
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" Tuts machine, illu nil 
ing reils to any curve with accuracy, facility, and economy. 
It is made by fixing three rollers a, 6, d, on cast or wrought 
iron side supports, to which are also attached the carrying wheels 
suited to the gauge of a railway, upon which it runs; between the 


, 


trated in the above engraving, is fo 





side frames the rollers are supported by axes c. 
ones are fixed horizontally with each other at 12in. or more apart. 


same is brought within close proximity of the level of the under 
periphery of the upper rollers, leaving sufficient room for insertion 








PLAN OF DOUBLE EYE 
BOLT & ROU FASTENING 
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PLAN OF SINGLE EYE BOLT AND ROD 
FASTENING 7 


The two upper | of the bar or rail to be acted upon by passing through the rollers, 
between the top and the under one. The axle of the under roller 
is fixed upon movable bearings or axle boxes in slides in the fram- 
ing ; the er or movable roller is acted upon by a powerful screw 
and handle G, which raises or depresses the under roller against the 


The lower or centre roller is at a lower level, so that the top of 
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BY MESSRS."J. AND J. KERSHAW, ENGINEERS, MANCHESTER. 





DOUBLE BED LATHE. 
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rail or bar that has to be bent, and by which it is regulated to any 
force or strain to curve the rail to the required radius. 

The soles and flanges of the rollers are tired with steel, and 
made to the shape or form of the rails or bars required to be bent, 
whether double-headed or flat-bottomed rail, &c. | 

We also illustrate certain improvements in permanent way 
patented by Messrs, Spooner and Huddert, of Portmadoc. The 
nature of the arrangement will be understood in a moment by 
anyone conversant with railways, and requires no further descrip- | 
tion. The advantages claimed by the patentees for this system is 
that the concussion of a blow received on the rail from a passing 
train is met directly by a grip of solid iron to the rail, in lieu of 
being supported indirectly by bolts fastened by screw nuts, the 
screw bolts and other myo in the improved system being 
merely employed to enable the solid iron jaw to retain its grip. 
Independent of the above-described ‘‘ double-socket-joint girder | 
plates ” and fastenings, it is proposed, for further stability in the 
permanent way, to lay down longitudinal sleepers at the joints of 
the rails, spiked together at right angles to cross sleepers, as shown. 
This construction forms a square framing, and gives an additional 
support at the rail joints upon a firm-embedded base. 





DOUBLE BED LATHE. 


In the engraving above we illustrate a lathe recently intro- 
duced by Messrs. J. and J. Kershaw, of Store-street, Manchester, 
which deserves notice as a handy and well-made tool. The 
arrangement is such that one attendant can work both feeds. The 
self-acting feed is driven by friction gear. One end of the lathe 
is adapted for screw-cutting. In the drawing the lathe is shown 
as capable of admitting but 2ft. between the centres, but it can 
of course be made to admit any length required. The handle A 
is for throwing the nut out of gear with the regulator, when the 
slide rest is worked by the aid of B, by hand. 





BRAKELL’S IMPROVED CENTRIFUGAL PUMP. 


In a recent impression we illustrated an improved and cheap | 
fan, the invention of Mr. C. Brakell, of the North Moor Foundry | 
Company, and we then stated that the inventor was applying the 
same design, with modifications where required, to the construc- 
tion of centrifugal pumps. We now place before our readers a 
transverse section of one of these pumps, which will render its 
construction perfectly clear. The most noteworthy feature, apart 
from the form of the vanes, is the fact that the inlet and outlet 











for lubrication are both outside the 
the suction nor the pressure within t 
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sump shells, so that neither 
b pump can at all affect the 
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there is an inside bearing which 
y the water or other fluid being 


| localities where a considerable river is not available, mig 
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: . and the ‘fluid pumped is sometimes very bad for the 
bearings. Mr. Brakell is absolutely independent of the quality 
the fluids raised in this respect. The bearings, furthermore, 
cannot be strained; and, finally, the new pump costs less than 
others of the same nature. 


or 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspoude nts. ) 


CLEANING SHIPS’ BOTTOMS. 

Sir,—We hear so frequently the trouble and expens 
attendant upon removing the barnacles from the bottoms of ships, 
by cutting and scraping by hand, that I cannot help thinking some 
of our larger rivers, as the Severn, Shannon, &c., might be utilised 
for the purpose, as the Delaware, Plata, &c., are on the American 
continent. The ships simply anchor in the fresh water stream, 
which appears to act upon the bivalves as choke-damp would upon 
ourselves ; they gasp, perish and drop off. 

Whether the system might be protitably extended to the con- 
struction of fresh water docks, supplied by the smaller streams in 
be in 
H. 


or 


zht 
some instances worth consideration. W. 
Southampton, November 11th, 1869. 





SEVERN TUNNELS. 

Sir, —According to the notification in your columns, it appears 
there are three schemes before the public for crossing the Severn. 
With reference to that called Mr. Fulton’s, I have previously had 
an opportunity of comparing it with Mr. Richardson’s. I now ask 
your permission briefly to direct attention to the one newly an- 
nounced as being proposed by Mr. Bassett. It is to cross from 
Lydney to the Midland line at Berkeley, and to the Great Western 
at Stonehouse. But this scheme ignores one of the avowed objecte 
of such an undertaking, viz., improved communication between 
South Wales and Bristol and the west and the south-west of 
England. The carriage of coal to London by a somewhat shorter 
route is by no means the sole object to be aimed at. If it were, 
Mr. Bassett’s proposal would save seventeen and a-half miles and 
Mr. Richardson’s sixteen miles; but the latter would avoid the 
bad gradient in the Stroud Valley, and afford two routes to London, 
viz., that vid Chippenham and that vid Devizes. But what would 
Mr. Bassett's scheme do for Bristol, Southampton, Portsmouth, 
Plymouth, and all the west and south-west of England? First, the 
South Wales trafficmust go up one side of the Severn to Lydney, then 
across the Severn to Berkeley or Stonehouse, and down the other 
side of the Severn, being an extra distance of at least forty miles 
to all this district. 

Again, what is the object in joining the Midland at Berkeley? 
It would not save a single mile in comparison with the present 
route to the Midland districts 

For these reasons it seems to be clear which line is preferable, 
especially to the west and the south-west of England ; and the coal- 
owners of South Wales cannot afford to disregard Bristol, South- 
ampton, Portsmouth, Plymouth, and the rest of that clistrict. 

LEONARD BRUTON, 
Secretary to the Bristol and South Wales Union Railway. 
Bristol, 1869, 





SMOKE BURNING. 

Srr,—I was surprised and amused at Mr, J. Woolfield’s letter 
on smoke burning and its results. If he cannot burn the smoke 
more efficiently, economically, and effectually than in the manner 
named, it were best to give it up. 

The stoker, he says, must throw the coals on in front, and when 
it has burnt up he must push it back. Where will you get a 
stoker to do this? Why, he would have to stand the day through 
with rake or shovel in hand watching the fire or smoke. 

Then, he says, the air should be admitted through a trap-door in 
the bridge—of all places I believe the most dangerous and inefficient, 
to say nothing about its inaccessibility and liability to become 
choked up with dust and ashes. 

With regard to the consumption of fuel, surely he can know 
little about engine economy. Why, if many manufacturers were 
to be put on Mr. Woolfield’s ratio of coal consumption it would 
ruin them in a very short time. Imagine a firm working. on 31b. 
or 341b. per horse-power per hour burning 100 tons per week to be 
raised to 101b., or three times the amount, namely, 300 tons per 
week, why, our stock of coals would be soon eaten up altogether. 

If Mr. Woolfield really desires to see smoke burning to perfec- 
tion, combined with economy of fuel, he should go and see Mr. 
John Smedley’s boilers at Lea Mills, Derbyshire. There he will 
see it done almost entirely independent of the fireman, wholly 
self-acting, with a consumption of about one-third of the fuel 
named by Mr. Woolfield, and, what is more, Mr. Smedley will not 
only take pleasure in showing him his method, but has given his 


| interest in the invention perfectly free to those who may think 





proper to adopt his plans. 

It is no trouble to the stoker, no opening or shutting trap-doors 
or pushing or raking about his fires, and the air, instead of being 
admitted at the bridge, is heated, mixed, and sent whirling in in 
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front, combining instantaneously with the gases, becomes flame, 
and it can be seen lapping round the boiler flues through peep-holes, 
and the pyrometer at once indicates the large accession of heat 
thus produced 

I trust you will consider this matter of sufficient interest to 
Mr. Woolfield and your numerous readers to merit a place in your 
columns. GEORGE D, HUGHEs. 

London-road, Nottingham, November 16th, 1869. 





COMPOUND MARINE ENGINES, 

Str,—Having given a considerable amount of attention to the 
advantages and defects of this class of engines, I have noticed 
several points in their construction well worthy of discussion in a 
journal like THE ENGINEER, which is devoted to the consideration 
of engineering matters. There are as far as I know but two principles 
on which these engines are constructed, namely the ‘‘ Woolf,” and 
that lately introduced and known as Stewart and Nicholson’s 
principle — the essential difference being that in the former the 
second cylinder is worked by the exhaust steam from the first, 
whereas in the latter the steam acts on both pistons at the same 
time, and they have separate exhausts. 


Fic,.l 

















Of the first principle there are several modifications, but I only 
propose to consider those two which have been found most suitable | 
for marine purposes, é.e., that in which the cranks of the two | 
's are su placed that at the time that the first cylinder ex- | 
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» second is at the extremity of the stroke ; 
cranks are placed at angles, and to ensure a 








1 to the second cylinder at the commencement of 
. vessel culleda receiver is used, which, taking the ex- 
FIC.3. 


























~ ee - 
haust steam from the first, acts as a boiler for the second. This 
TX ris av times used in both modifications of Woolf's prin- 
ciple, but is only essential when the cranks are set at right angles, 
Now I hoid that this receiver is a most serious evil, involving a 
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great loss of p and I arrive at this conclusion as follows: 
Suppose tl th rge of steam taken from the boiler by the 
first cylinder were one cubic foot, at a pressure of 80 lb. above 
vacuum, and that the volume of steam taken from the receives 
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by the second cylinder were eight cubic feet per stroke, the 
pressure in the large cylinder (and consequently in the receiver) 
when it has got its full charge must be §9=10 Ib. ; for if it were 
greater we should be taking more steam out of the receiver than 
was thrown in by the small cylinder, and if it were less, less ; 
moreover, were the receiver very large the pressure in it would 
hardly fluctuate at all, and the pressure on the piston of the large 
cylinder would be as nearly as possible 10 lb. above vacuum 
during the whole time that the communication with the receiver 
was kept up. With a smaller receiver the pressure would fluctuate 
proportionately, never, however, being less than 10 Ib., and 
benefit of this fluctuation would be obtained as an increase 
average pressure on the large piston; the smaller the receiver, 
clearly, the greater will that pressure become, until, when the 
receiver is removed altogether, the pressure commences at the 
pressure at which the first exhausts, and terminates at 10 Ib. 
‘These considerations prove that the most useful work is got out of 
the steam when the cranks are so placed that the second engine 
is on the centre when the first exhausts; and the chief defect in 
such an engine is that both cranks are nearly on the centre toge- 
ther, rendering it difficult to handle. The diagrams below show Nos. 
Land 2, the action of a Woolf engine with the cranks at 160 deg. to 
one another, Nos. 3 and 4 a Woolf engine with the cranks at right 
angles, and having a very large receiver. Nos. 5and 6a Woolf engine 
siilar to the last, with a receiver equal in volume to the 
first cylinder. Nos. 7 and 8 a Stewart and Nicholson engine with 
cranks at right angles and no receiver. In all of these the first 
cylinder is supposed to be half the diameter of the second, the 
steam to be 8U tb, above vacuum, and cut off at half-stroke of the 
first cylinder, and the vacuum is supposed to be equal to 26in. of 
mercury. 


It will be observed that in Nos. 1 and 2 i.e., Woolf, with cranks 


at 150 deg. the steam is expanded about eight times, doing useful 
work all the time. In Nos. 3 and 4 the steam is expanded also 
about eight times, but the advantages of expansion are only got 
in the first cylinder. In Nos, 5 and 6 the steam is expanded also 
about eight times, but the work due to the expansion is almost 
as little as in the last. In the continuous expansion engine the 
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steam is expanded about eight times in the first cylinder, and ten 
times in the secand, or rather a quarter of the charge is expanded 
eight times, and three fourthsisexpanded tentimes. Now supposin 


cylinders tu be of the respective diameter of 25in. and 50mm. anc 
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the speed of the pistons 300ft. per minute, the powers of the four 
engines would be, Woolf, cranks at 150 dez., noreceiver, 500-horse 
power ; Woolf, cranks at 90 deg., very large receiver, 410-horse 
power; Woolf, receiver equal small cylinder, 450-horse power ; 
Stewart and Nicholson’s engine, 330-horse power. 
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We therefore come to the conclusion that with the same sized 
engines there is 6 per cent. more work got out of the same quan- 
tity of steam on the continuous principle (Figs. 7 and 8) than in 
the best form of Woolf, and 19 per cent. more than Woolf with 
a receiver equal in capacity to the high pressure cylinder. There 
are several other points of interest which I must reserve, as I know 
your space is valuable, and I have already occupied too sage of it. 





AIR PUMPS. 

Srr,—From what was said in my last letter, which you politely 
published in your paper of October 22nd, I hope I have made it 
plain that, leaving leakage of the bucket from the effect of atmo- 
spheric pressure upon it out of the question, the air pump of the 
steam engine would be just as effective without a head valve as 
with one. If it were not used no power would be lost by the 
effect of atmospheric pressure upon the bucket, for what was 
| gain by the pump in its down stroke would be loss in its return 

stroke. And it follows that, ina pump in which both foot and 
head yalves are used, that a shifting valve placed between the 
| bucket and head valve would add to the weight upon the bucket, 
} and would also increase the liability of leakage round the budket, 
| but that both these evils might, perhaps, in well-constructed pumps 
| be disregarded, as not likely to affect the action seriously 
| But two important points, however, must not be overlooked, 
| viz., the effect of the water in the discharge pipe moving to and 
fro with each motion of the bucket; and, secondly, the effect of 
| leakage round the bucket, and by the bucket valve, upon the action 
of the foot valve. The first in most cases cannot be disregarded, 
' as the shock of a long column of water upon the bucket would be, 
at best, most injurious to the machinery ; and the second point 





th re is upon the foot valve the less effective is the air pump, and 
consequently the worse will be the vacuum. This, I think, will 
show the true uses of the head valve. 

The next question is whether the foot valve may properly he 
omitted, and I think this single consideration will show that it 
may not. Suppose the bucket has taken the up stroke and that 
the water from the condenser has followed it, no water will pass 
the bucket on its return until the pressure upon the upper side is 
1 ess than that of the vapour below the water ; but the action would 
| differ if a foot valve were used, for in that case the water would pass 
| the bucket so soon ag the foot yalyes were closed; and, sub- 
stituting vapour for water and vapour, the adyantage is still with 
the foot valve, for without that yalve the vapour will not pass the 
bucket until it is of a greater pressure by the compression of the 
vapour in the air pump under the bucket and in the condenser, 
caused by the descent of pee bucket, is greater than the pressure 
above it; but if a foot valyg is used the vapour will pass so soon 
as the pressure in the air pump under the bucket alone is greater 
| than that above. It ig, therefore, cleay that a shifting valve 
| placed between the head valye and bucket of an air pump, in 
which no foot valve is used, would haye a most injurious effect 
upon the action of the pump, for additional weight would be 


placed upon the bucket yalve, and the pump’s exhausting powers | 


injured in the same ratio, 

Two of the questions proposed in my first letter (see THE 
ENGINEER, October 2nd) for discussion f shall now consider as 
disposed of, viz., the propriety of omitting the foot valye and the 
true use of the head valye; and it next remains for me to treat of 

| the prevention of the noise in the action of some air pumps. 
| Speaking from experience of some cases where I know the pas- 
| gages to be large enough, I know that a shifting valve placed 
between the head valve and bucket certainly removed the 
| moise. What, then, ig the cause of this sometimes intolerable 
| glamour? It cannot be from the shutting of bucket valve, 
nor from Le backs § 4 a water agg the ot mn my! if 
it were the increased weigh rown upon the bueket valve by the 
admigsion of air oyer the bneket would surely inerease the noise, 
wh he noige ig ved instead of being inegeased. Nor can 
it be from the water e the bucket meeti 
for if so a similar noise would occur when bucket met the 
water in its descent. The simple facts are that the air admitted 
by the shifting valve forma cushion hetweep the bucket and 
head valve, and so sets water aboye gradually in motion 
instead of by a sudden blow, and that an air vessel should be used 
in this case, as in gil there a mass of water has to be 
moved quickly, as by of a pump ; and the chamber 
over the hot well ge hag to me allthe appearance of having 
been originally design an air vessel of insufficient capacity, 
and of having been afterwards rendered useless by the addition of 
the smaller pipe leading from its top to the ship’s side. As to the 
| proper capacity of air vessels, I have never seen any rule, and I 
oe no knowledge of what the practice may be. And as to the 










needs most careful consideration, from the fact that the more water | 





| every week for a number of years. 


taode of supplying the air vessel with air, I certainly think it 
should be done if possible by a shifting valve between the head 
valve and air vessel, arranged so that the rush of water past its 
opening would cause the shift 

I have now done my best to clear up these points, which have 
been for some time a matter of uncertainty with me, and of which 
I could never obtain a solution by any inquiries, ei her from books 
or persons, until the date of my first letter. If I am wrong I shall 
feel obliged to any one who will point out the slips of reasoning. 

BLACKWALL. 

75, Clarence-road, Bow, E., November 16th, 1869. 

Srr,—We observe in your last number the drawing and descrip- 
tion of a safety switch lock in use on the South-Eastern Railway, 
stated to have been invented by Mr. F. Brady, C.E., who is the 
assistant resident engineer on that line. 

It appears that Mr. Brady has taken out a patent for a switch 
lock, dated the 25th of February, 1869, but he can have no just 
pretension to be the inventor of it, because Messrs. Livesey, 
Edwards, and Jeffrey, in the year 1867, took out a patent for a 
switch lock, and this invention was actually tried at their expense 
at the Waterloo Junction upon the South-Eastern Railway, in the 
same year as their patent was obtained, and was found to work 
satisfactorily. Of this, Mr. Brady, as the assistant resident 
engineer of the South-Eastern Railway, must be perfectly well 
aware, and it therefore is somewhat surprising to fnd that he has 
since taken out a patent for the same apparatus, and is now 
claiming to be the inventor of it. 

As the owners of the patent of Messrs. Livesey, Edwards, and 
Jeffrey, we cannot allow it to go forth tothe public uncontradicted, 
that Mr. Brady is the inventor of the switch lock. 

31, Parliament-street, Westminster, S. W., 

November 18th, 1869. SAXBY AND FARMER. 








MORE ANALOGIES CONCERNING PATENT LAW. 

S1R,—From various indications in your columns, and personal 
acquaintance with some hundred members of your profession, I 
am disposed to imagine that there are few studies so heartily re- 
pugnant to a genuine practical engineer as political economy. I 
fancy a man whose soul delights in cams, cranks, arches, girders, 
breakwaters, and locomotives, abhors the theory of foreign exchanges 
as fervently as Dr. Cumming might be expected to detest the task 
of specifying a self-acting mule, or Mr. Tennyson designing a 
Jacquard pattern. 

This deep-seated antipathy between the two pursuits has doubt- 
less much to do with the singular phenomenon, that we have now 
discussed patent law for ten years and yet settled nothing. 

But even to accelerate the triumph of a cause I have much at 
heart, I should not like to see this aversion removed, because I 
believe it to be in every way natural, normal, healthy, and con- 
ducive to ultimate good. One of the first conditions of progress 
and cordial co-operation is variety of tastes and diversity of 
pursuit. If the two different casts of mind that form a good 
engineer and a gvod political economist were not antithetical to 
the verge of antagonism, I am convinced they could not be nearly 
so useful to each other as, with this fundamental uncongeniality, 
they are. Either would be injured by losing the other. If ail 
were practical workers—explains a modern histor‘an--we should 
be wealthy fools, if all were theorists, or thinkers, we would be 
famished philosophers; the well being of society requires a proper 
harmonious proportion of each—or words to that effect, 1 quote 
from memory. 

By means of this candid preamble I wish to engage you to 
bestow a few minutes upon the following brief extract from 
Dunoyer, ‘‘On the Liberty of Labour,” slightly transposed, but 
otherwise correctly rendered, from vol. ii., page 353-4. Ti finely 
describes the sufferings which practical machinists and engineers 
endured under the meddling and muddling legislation of monarchical 
France, before Adam Smith and his expositors provided the pro- 
fession with elbow room. 

“The State exercised over manufacturing industry the most 
unlimited and arbitrary jurisdiction. I¢ disposed without scruple 
of the resources of manufacturers; it decided who should be 
allowed to work, what things it should be permitted to make, 
what materials should be employe:l, what processes followed, wh it 
forms should be given to productions. It was not enough to do 
well—to do better it was necessary todo according to the rules, 
Not the taste of the consumers, but the commands of the law, must 
be attended to. Legions of inspectors, commissioners, controllers, 
jurymen, guardians, were charged with its execution. Machines 
were broken, products were burned when not conformable to the 
rules, improvements were punished, inventors were fined.” 

‘*Everybody knows the regulations of 1670, which pre-cribed to 
seize and nail to the pillory, with the names of the makers, goods 
not conformable to the rules, and which, on a second repetition of 
the offence, directed that the manufacturers themselves should be 
attached also. There exists a decree of March 30th, 1700, which 
limits toeighteen towns the numberof places where stockings might 
be woven. A decree of June 18th, 1723, enjoins the manufacturers 
of Rouen to suspend their works from the Ist of July to the 15th 
of September, in order to facilitate the harvest. There were 
different sets of rules for goods destined for home consumption 
and for those intended for exportation. An artisan could neither 
choose the place in which to establish himself, nor work at all 
seasons, nor work for all customers.” 

It will at once strike your memories that all these atrocities were 
committed in respect, good faith, and with as serene a confidence 
as a vice-chancellor of our day would manifest in issuing an 
injunction to restrain. Loads of ridicule were heaped upon the 
first persons who doubted the wisdom of these proceedings; and 
that this officious and vexatious meddling was prolonged down to 
the French revolution, and carried out in full vigour, is testified 
by Roland, the Girondist minister (whom I quote at third hand, 
such being the necessity of borrowing ikleas over and over again 
when they are wanted):—‘‘I have seen,” says this authority, 
‘eighty, ninety, a hundred pieces of cotton or woollen stuff cut 
up and completely destroyed I have witnessed similar scenes 
I have seen manufactured 
goods confiscated; heavy fines laid on the manufacturers. Some 
pieces of fabric were burnt in public places and at the hours of 
market; others were fixed to the pillory, with the name of the 
manufacturer inscribed upon them, and he himself was threatened 
with the pillory in case of a second offence. All this was done 
under my eyes at Rouen, in conformity with existing regulations 
or ministerial orders. What crime deserved so cruel a punish- 
ment? Some defects in the materials employed in the texture of 
the fabric, or even in some of the threads of the warp.” 

I anticipate another consideration will probably occur to you 
while reading this description of the lively manner in which, during 
the infancy of patent law, the State protected trade profits, For 
along time no one suspected the soundness of the well-known 
‘* Mercantile Theory,” in which these barbarities originated. Ob- 
jectors merely nibbled at its practical application, complained of 











| hardships, suggested improvements, but always held fast the 


the head valve, | 


principle of some interference of some kind or other. The thought 
= leaving trade entirely alone came to them exceedingly late in 
the dey. 

I think it is analogous to this transition stage of public opinion 
that at present all parties agree in wishing patent law to be 
altered, but scarcely any one seems prepared to break with the 
principle of State interference altogether. One reformer proposes 
direct State rewards; another, preliminary examination; a third, 
additional tribunals. Five thousand other reformers have five 
thousand other proposals, each of which may secure a hundred, a 
thousand, a dozen thousand votes, but neither of them a respect- 
able majority in Parliament, so that, until the universal dissatis- 
faction can be concentrated upon a single point, no amendment 
whatever can be expected, and the law must be borne as it is. 
The idea of doing nothing at all to supply manufacturers with 
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information by the aid of the State will probably come last of all, 
if analogy can be trusted. 

‘“*Thave frequently seen,” continues Mr. Roland, “‘manufacturers 
visited by a band of satellites, who put all in confusion in their 
establishments, spread terror in their families, cut the stuffs from 
the frames, tore off the warp from the looms, and carried them 
away as proofs of infringement ; the manufacturers were summoned, 
tried, and condemned ; their goods confiscated ; copies of their 
judgment of confiscation posted up in every public place; fortune, 
reputation, credit—all was lost and destroyed. And for what 
offence? Because they had made of worsted a kind of cloth called 
shag, such as the English used to manufacture, and even sell, in 
France, while the French regulations stated that that kind of cloth 
should be made with mohair. I have seen other manufacturers 
treated in the same way, because they had made camlets of a par- 
ticular width, for which there was a great dlemand, while the 
regulations prescribed other widths for camlets.” 

** The time has gone by,” writes the author from whom I quote 
at second hand, ‘‘ when 'such*applitations as these of the principle 
of paternal government would be attempted in everi the least 
enlightened country of the’European commonwealth of'nations.” 
But, Sir, at the cost of a sériéus actof insubordination, I feel 
bound to warn your readers that the time has not gone by..* The 
State still exercises over manufacturing industry the niost arbitrary 
and capricious jurisdiction. Even in England, the cradle of free 
trade, we have not yet arrived at free labour and free learning. 

Closely analogous to some of the more ignorant trades unions, 
the law of patents still decides who shall be allowed to work, what 
things it shall be permitted to make,“ What materials shall be 
employed, what processes followed, what forms shall be given to 
productions. Itis not ¢hough that a manufacturer knows how to 
make a novel article—hé must or must not, as the case may be, 
make it according to rule. Not the taste of-consumers, not the 
necessities of the buying — must be attended to, but the 
commands of an antiquated law. 

It is true the law of patents does not break machines --for one 
reason, because no engineer would dare to makerany unless he 
could see his way clear of Chancery: suits for @amages; but im- 
provements are still puni by” duties and law expenses, 
= inventors fined, as of old. In this respect much has to be un- 

earnt, : ' 

The law of patents still renders it illegal for the niajority of 
manufacturers to supply the buying public” by iiéaiis of the best 
method then and there known to them. Unceftainty, the bane 
of commerce, spreads far and wide, since not even the jawyers 
themselves, unless they have a precedent to guide them, ¢an say 
what the law really is. Decisions affecting fortune, fame, and 
credit are continually given according to pure chance. And for 
what crime? Because business men cannot be troubled with 
searching the patent library for a week each time a new idea occurs 
to them. When they think a certain novel process useful, they 
try it; having tried it, some spy informs the original patentee, and 
a collision at law becomes unavoidable unless mutual bullying 
settles the matter without law. _ 

One hundred and thirty-four writs have been served upon a single 
occasion. More than fifty thousand jfounds havé repeatedly been 
spent upon single actions—a scandal to justice and an eyesoré te 
honest men. Can it be wondered at that inventors are poor? Can 
they be otherwise under such a system of rewarding merit? 

I wonder what history will say of patent law a hundred years 
hence? - ASBESTOS. 

















ENGLISH AND CONTINENTAL INTERCOM- 
MUNICATION. 
By Mr. Perry F. Nursey. 
(Continued from p. 312). 


The principal practical and useful results that the borings have 
determined are that on the proposed line of the tunnel the depth 
of the chalk on the English coast is 470ft. below high water, con- 
sisting of 175ft. of upper or white chalk and 295ft. of lower on 
grey chalk ; and that on the French coast the depth of the chalk 
is 750ft. below high water, consisting of 270ft. of upper or white 
chalk, and 480ft. of lower or grey chalk ; and that the position of 
the chalk on the bed of the Channel ascertained from the examina- 
tion nearly corresponds with that which the geological inquiry 
elicited. It also appears probable that there-is no great fants or 
serious interruption in the continuity or regularity of the strata 
between the two shores on ‘the proposed line of tunnel. The 
results of these investigations were submitted to. M. Michel Cheva- 
lier and M. Paulin Talabot, and they were putin possession of all 
the information that had been obtained, 

Such, then, is the history of the separaté ifivestigations which 
have been made into this important and interesting subject, and 
the general nature and result of- those investigations. We will 
now proceed to the conclusions at which the members of the Com- 
mittee of Engineers arrived after consulting together and com- 
paring the several data. 

They submit that it is evident that at some sufficient depth 
below the bottom of the Channel a tunnel could be constructed, so 
that, as regards superincumbent pressure only, it would be analo- 
gous to constructing a tunnel of similar length through a mountain 
so high as to prohibit intermediate shafts ; it is further evident 
that any possible irruption of! sea-water may be avoided by going 
deep enough below the bottom of the Channel, On the other 
hand, they observe that therdis a limit to the depth at which the 
tunnel can be carried, frofa@ the necessity of approaching it from 
the shore and obtaining gradients for those approaches suitable for 
railway traffic. If the’ tanné)] were carricd through the-upper or 
white chalk, or chalk with flints, apart from a possible irruption 
or percolation of water from the sea, fresh water might be encoun- 
tered to the usual extent that it is met with in that formation. 

3ut the tunnel can be depressed so as to pass mainly through the 
lower or grey chalk, which is less permeable, and where the quan- 
tity of fresh water would be comparatively unimportant, provided 
no great fault or dislocation of the strata exists—and the investiga- 
tions lead to the conclusion that no such great fault does exist— 
it is probable that at the depth below the bed of the Channel at 
which it would alone be prudent to carry the tunnel, any fissures 
that may occur in the chalk have been filled up, and that from 
this circumstance, and from the nature of the lower chalk, no mcre 
water will be met with than can bce overcome by pumping. 

With regard to the execution of the work itself, the committee 
of engineers consider it proper to drive preliminary driftways or 
headings under the Channel, the ventilation of which would be 
accomplished by some of the usual modes adopted in the best coal 
mines, All other questions in relation to the construction of the 
permanent tunnels would be decided from the experience gained 
in making the driftways, and it might even be deemed advisable 
to commence the formation of the permanent tunnels before the 
completion of the driftways, if circumstances indicated the desira- 
bility of that course. They propose that the tunnel should be of 


the ordinary form, sufficiently large for two lines of railway, and ' 


to admit of being worked by locomotive engines, and artificial 
ventilation could be applied? The desirability of adopting other 
modes of tra¢tion is left for future consideration. 

Finally, the following general conclusions are submitted :—(1) 
that there isa reasonable prospect that ‘the work can he acdom- 
plished, but ‘that it would be im r to deny that it is attended 
with a certain amount of risk ; (2}that this risk is limited to one 
contingency, viz., the possibility of sca water finding its way by 
some unforeseen ‘fissure into the workings in quantity too great to 


be overcome :/apart from this riak, tunnelling in chalk is easy and 
rapid, and thatleoution ath ts of the length of the one under 
consideration i8only ‘a questioh of time and expense ; (3) there 
seems to be no réason to assume that the tunnel would cost more 
than ten millions‘ sterling, or that it could not be completed in 
nine or ten ; (4) the question of risk would be fully solved 
by sinking land shafts on each coast, and driving the preliminary 
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driftways ; this portion of the work being safely accomplished, the 
remainder would be of an ordinary character ; (5) the possible loss 
would be measured by the cost of this preliminary work, which is 
estimated at one million and a half, and which could not exceed 
two millions, or, say, one-fifth of the whole cost of the tunnel ; 
(6) that this risk should be undertaken by the Government of 
France and England, if, after consideration, they deem the impor- 
tance of the work and the probability of its completion sufficient 
to justify them in doing so, 
AUSTIN, 

Towards the close ef last year Mr. W. Austin proposed a sub- 
marine three-way tunnel under the Channel. His plan is to cross 
at a line of route extending from the landing piers at Folkestone 
to the landing piers of Cape Grisnez, but the tunnel will range 
below the sea bed, at a safe depth for practical permanent masonry 
arches, which will be constructed of imperishable materials on an 
improved principle of vertebraical bond. The tunnel is intended 
to pass underneath the submerged island called the Varne, lying 
near the mid-channel, and an which island Mr. Austin proposes to 
erect a central ventilating shaft or tower, which would be available 
as a permanent central lighthouse and naval signal shaft; also to 
afford a refugeor retreat for crews of ships wrecked in the Channel. 
As a fence or guard to this central tower or shaft, it is proposed 
to have two ranges of timber floating breakwaters, so as to 
act as floating retreats for ships, and protectors to the tower shaft 
from hurricanes or gales. Two other masonry shafts will be per- 
manently constructed for ventilation and pumping purposes at each 
shore. Seven or eight temporary shafts will also be constructed 
in iron, and sunk and-boréd down to the tunnel arcliing; so as to 
give ventilation to workers in construction of the tunnels, and 
also to remove a portion of the excavated debris. These temporary 
shafts would be protected by moored floating booms or fences 
during the construction of tlie tunnel, and, on the completion of 
the tunnel, the temporary shafts and booms would all be removed, 
having done their work,. The gradients of inclines of the proposed 
tunnels are so arranged that the steepest gradients of the two 
shore inclines, or connections with the main land railways in 
England and France, do net exceed 1 in 100, so that locomotives of 
moderate péwers would accomplish the required work easily. 
Occasional-openings are to be constructed in the masonry range of 
tunnel wall sides, so as to allow for a traverse of engines and 
carriages from one range of tunnel to another, inthe event of any 
accident or emergency, when travérse frames would quickly shift 
the disabled carriages out of the way of an obstructed trafiic. 

Arrangements of a distinct and peculiar character were to be 
made for the proper ventilation of the tunnels, by air and water 
streams; also for the lighting the tunnels throughout by perfected 
modes of gas burning in specially constructed lamps, Xc. Every 
facility will be provided for laying down a perfect system of tele- 
graph conducting wires;wicli will be-easily accessible for adjust- 
ment and repair; andthe présent gr@atirisks and accidents, now 
sv often occurring, of tearing up telegraph cables by ships’ abehors 
will then be avoided.. Subways are tu be constructed throughout 
the tunnel ranges, which will exhaust any accumulation of steam 
and waste waters, or temporary leakages, and which water will be 
passed through wellpits, and then ejected by pumps, connected 
with the great central shaft and two-shore shafts. The advantages 
of three tunnel ranyes will bé'to:kéép special, ordinary, and goods 
traffic trains separate and @istinet, and‘thus obviate present causes 
of frequent accidents by clashing trains conveying passengers and 
goods on the same ranges, . 

FOWLER. 

Mr. John Fowler has for several years past directed his attention 
to the best mode of improving continental communication, and he 
prefers a system of ferrying the trains over in steam vessels rather 
than either a bridge or a tunnel. He has for the last two years 
associated with him Mr. Abernethy, and Mr. Wilson as acting 
engineer. After a careful examination of the harbours of Calais 
and Boulogne and the coast between them, and after considering 
the general question, these gentlemen came to the conclusion that 
the following were essential requirements :— 

(1). Well-sheltered harbours with deep water on both coasts 
capable of affording ingress and egress at all times, irrespective of 
weather and tide; (2) a class of vessels, in the nature of ferry- 
steamers, of greater size and power, making rapid passages, and 
comparatively unafiected by wind and sea; (3) safe and speedy 
means for the interchange of passenger traftic between the railways 
and such ferry-steamers, so as practically to form a continuous 
communication. Conceiving that the harbour and pier at Dover 
afforded very inadequate terminal accommodation, and insufficient 
protection, particularly from easterly and south-easterly gales, 
they propose the construction of a new harbour westward’ of the 
existing pier, with a graving dock, a covered berth for the steamers, 
and hydraulic apparatus for transferring the trains from the quay 
to the steamers, and vice versa. They consider thatGalais, which 
was exposed to all winds from west to east;and was choked up 
with sand, offers no facility for a harbour for such steamers; and 
that the harbour of Boulogne, though more readily capable of 
partial improvement, partakes of the same natural defects of sand 
accumulation. They have, therefore, selected a point of the coast 
south of Cape Grisnez and north of Ambleteuse, near the village 
ef Audresselles, where the deepest water was to be found near the 
coast, and sheltered from the northward and eastward by Cape 
Grisnez. They consider that by constructing a harbour at this 
point they will secure the shortest available sea passage, with 
clear navigation across the Channel from Dover, and with the 
advantage of the first-class light on Cape Grisnez as a guide on the 
@arkest nizhts. They propose to connect this harbour by a railway 
four miles long with the Chemin de Fer du Nord, and to add a 
‘gliort branch for communication with Calais and the north. The 
stegm vessels the projectors of this scheme propose to employ 
between these harbours are to be 450ft. long, with 57ft. of beam, 
and 80ft. across the paddle-boxes, propelled by disconnected 
engines of 1500-horse power, performing the voyage in one hour, 
and with comparatively little pitching or rolling in any state of 
the weather. They further propose to form covered stations for 
the interchange of passenger and goods traffic between the steamers 
and the shore, the transfer of the passenger ¢a etfeeted 
by hydraulic apparatus, irrespective of tide, 4"A few minttes. 
The steamers are to be luxuriously fitted up with first and second- 
class refreshment saloons, and with ladies’ and private cabins; 
and in addition to the saving of time in the sea passage, and on 
either coast, the passengers are to have the advantage of being able 
to secure and retain the seats in their railway carriages throughout 
the journey between London and Paris and other cent¥es. «At the 
same time the various saloons and cabins andthe “decks of the 
steamers will be at their service. The projettors' believe that» the 
extra comfort to the passengers afforded by such accommodation, 
and by the regularity of the service, is far more important than’ the 
saving of time that would be effected. Theyrejectas insufficient and 
unsuited to the requirements of the present day all partial 
improvements of Boulogne Harbour and the service between that 
harbour and Dover or Folkestone; and they estimate that these 
works, and the railway steam-ferry steamers, may be completed 
within three years, at an expenditure of £2,000,000. 


REMINGTON. 


In 1865. Mr. George Remington publisliéd a*plan for tlie con- 
struction of a tunnel railway from Dungeness to Cape Grisnez 
Before advancing his scheme Mr. Remington ascertained as far 
as possible the nature of the geological strata yforming the béil-of 
the Channel. _He found that the coast in) the meighhourhdod of 
Dover and Folkestone consisted of chalkj.y : 
the Channel to the Calais shore. As Mr. r ed 
that this formation, which is in itself s0 very porous afi@*contains 
so many fissures, could not be suited for tunnelling under a great 
head of water, he visited Dungeness, and examined the whole 
line of shore from Hastings to Dover, and satisfied himself that 
the Wealden formation, consisting. of.wery \strong elay beds} 


“under | 


non 

0090 : 
of freestone. and fresh water limestone, extended from Dunee- : 
ness across the Channel to Cape Grisnez. Having concluded 
that that was the proper course for the construction of the 


tunnel, he at once proceeded to prepare p! 
laid them before the Board of Trade, thi 
Paris, and others. This proposition has 
before the public within the last few month 
The line is intended to commence at the town « 











it will join the branch railway from the So 
Appledore. 1t will descend from Lydd at an inclin 1 
the distance of three and a half miles, to the poi oa Du 


where the level of the rails will be 24Uit. beiow th 

spring tides. The rails would then rise from D 

the rate of 1 in 3795 for abont 7 miles, and then jali at 

of 7 in 1200 for about eight miles, to the centr ft « 

* Ridge ;” from thence fall at the x of 1 im St : 

miles to the Cape of Grisnez, and then rise at 1 flin 79 

and J in 81 to join the French railway 
The height of the tunnel will be 3v0it. 

arch tothe centre of the invert, and there wil! b 

of 20ft. for the trains; the space beiween t 

will be occupied by a sewer, running along th 

tunnel, arid on each side of ¢ two air tunnels 

providing ventilation. The width of the + 

will be constructed of brickwork and maso 

concrete, and also amass of concrete will be p! 

invert surrounding the air and drain tur . 

bedding for the sleepers of the railway. 
There will be three main shafts of 

centre shaft on the “‘Kidge” will be | 

water, formed of rubble and faced with ashiar. The « 

are to be etfected by means of wrought iron tubular pil 

8ft. to 10ft. in diameter, the inside strengthened with 

the cellular principle. These piles will be provided wit! 

regulate the ingress and egress of water during the t oi 

into position, and when sank they will supported by i : 

guy chains and tackle from anchor moorings p Li 

directions around the piles, every pile forming a shaft of 

length to reach the entire depth of the water and thro 

bed of the Channel down to the leve! of the tum 

intended to weight the lower end of the jiles, and to ci 

into position on the principle of the angiecr’s float. The wat 

will then be pumped out by steam power, and the svil be br 

up from the interior and t over on the outside, forming a « 

round the pile. Mr. Remington estimates the cost of t 

at £6,998,200. 
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MARSDEN. 
schen e, which 


Mr. Charles Marsden’s 





public notice in April last, consists of « tui i 

boiler plate, and having a double sk tl know ; 
principlé‘used in shipbutiding, the annul ce 

with artificial’ stone. Mr.’ Marsden pur. to car 





ventilating the tunnel, as wet! i 
telegraph wires, at the top-of the tunnel. At 1) 
the line of road, on which the railway is laid. 1 
pipes are formed with longitudinal sk Air 
from the short ends into these tubes, which 
the slots into the tunnel, and ventilate it. Mr. 

special plan for joininy the severai lengt)s of the t I 
sists in fitting one end of the tube with a series of ved or 
































curved plates, which are secured in plac i r 

The adjoining end of the next pipe is fitted wi or 8 
Another series of plates is employed, one ent his f 
under the open end of the stepped plates. They are prev 
from falling out by being guided into position by a numbe 
rings, fitted on the end of the pipe. nother ring is employ 
on the outside, to hol the plates. A portion of th 
ring is looped or pocketed, to enable th® plates to be plac 
in position, When passed through this M@gped portion they ar 
made to slide round in succession, so as to Meet each other, unti 
the whole diameter of the » end is covered. ‘ ) re tier 
firmly secured in place by keys being driven in between them and 
the ring. The loop is then tilled in with a Wedge-piece, and t 
the whole joint is made sound, flexible, and tight. Th 

being flexible admits of its adapting f to the general cont 
of the bed of the Channel, and fulluw a iy di cau b 
settlement of the soil. 

It is proposed to lay this tunnel in the follow i 
cutting is first to be made on land about two or thr 1 1 
length, gradually descending to @ point where the water is abou 
ten fathoms deep. A sea wall is to buile : 50ft. from ti 
water's edge. A portion of a cylinder i i & in the v 
and made water-tig and the sen is owed to 
up to the wall, so that the next cy be fi 
placed in a proper line. The same with the next, and 


lowering them from a raft whieh they will form. Ma arsde: 
proposes that divers should euib ti h moderately high 
projections in the Channel bed, and : | } 





trough, into which would be lowered clay, the divers pu 

the same, and thus forming a bed for tubes to rest upon. 
cylinders can be made on the coast, and, wien finish ve th 
ends stopped and be towed to the spot required, half filled with 






the artificial stone composition. Four or si: es can | 
used to form a raft or stage to caury the machin for lowei 
or fixing the tube in place, ahd afterwards car used ont 
land end to finish the connection on shore. Ly this 1 


Mr. Marsden estimates ‘a-working tunnel could be 
about four years, without the danger of its being flooded. 
heading at each end is to be made in three or 
well secured. with india-rybber, or other packing, and 
bolts. The heading, after two or three-eylinders ave fixed together 
from the outside, is to -be removed from the inside, making an 
entrance from the shore end into the next tube, and so on thr - 
out. The double cylinder is braced to k the inner from 1 
outer. The space between the two, 
filled with tarred granite and asphalte, 
wall. As Mr. Marsden considers itimpussible to ha 
shaft in the Channel, he propo 
shore to abstract the vapours from, and also to force ai . th 
tunnel. Mr. Marsden’s estimate for a tunne! between England 
and France on his principle is £12,269,000. 

BATEMAN, 

The uncertainty of the strata in the bed of the Channel, and tl 
risks of tunnelling under the sea, have led Mr. J. FP. B 
conjunction with M Julian J 
propose a cast-iron tube for c i 
‘The distance to be crossed, and the cos 
edly require that the mode to be ado} 





Which 18 wi or UITt,, 1s to be 


ich will form 


8S to auve ach r 1 














from serious doubt and risk, and shall be as evid of 
accomplishment as the mest—ordimnary meclianic: L. 
Some degree of uncertainty must- exist in every cont nd 
speculation ; but, unless a scheme can be proposed be 
free from all doubt and objection_so far as human eanl 
foresight can extend, it will hardly deserve, and will not probably 
receive, the support of the public. The various proposals for ; 
constructing submarine tubes have been carefully studied by ‘ 


Mr. Bateman and M Révy, who have come to the conclusion that + 
ngne.of them are free from serious objectiéns, both on the score ; 


of difficulty. of cénstradtion and the»dangers which would ; 
attend the operations as pro vesed. Their object, therefore, has . 
been to.devise a.scheme by which all difficulties of operating in ; 


water should be uveided: They proprise tolay a tube of cast iron 
onAlie bottom of. the .seay between fGoast.and coast, to be com- 
meniced ‘on Onewideiof the Channél, atid tovke built up within the 
insidevef a horizontal’ cylikderor:chambery which shall be con- 
Pstantly pushed forward as the building of the tube proceeds. The 
chamber within which the tube is to be constructed will be about 
80ft. in length, 18ft. internal diameter, and-eomposed of cast iron 
rings Sin. thick, securely bolted together. 

fs (Zo be continued). 
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PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 


a*« With next week’s number of THE ENGINEER tt is intended to 
issue as a Supplement a four-page Map of the Isthmus of Suez, 
showing the Suez Canal and the courses of the Fresh Water Canal 
and the Egyptian Railways. The Map will be printed in colours, 
to explain, in addition, the physical aspect of the country. The 
price of the number containing the Supplement will be 6d., stamped 
7d., and, to avoid disappointment, tae Publisher will be glad 
to receive extra orders in good time. 


TO CORRESPONDENTS 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 


«’s All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

N. C.—All solid granite. 

D. M.—Received. Shall be atte: ded to. 

J, Smiray.—A letter lies at our office for this correspondent. 

8. 8.—Not in Tue ENGINEER; make a search at the Patent Office. 

C. P. and G. (Belle Sauvage-yard).— We shall be glad to see the books. 

E. E. C.—No illustrations of the pneumatic tube have appeared in THE 
EnGIneER. What do you wish to know ? 

A Susscriper.—The suction pipe is too small. We are surprised the pump 
works as well as it does. Put on a 3in. suction, 

Juckes Patent Furnace.— Messrs. Eddington, of Chelmsford, want the 
address of a maker of Juckes patent Jurnace. 

F. R.—Letters addressed to the India Ojice and the Secretary to the Institution 
of Civil Bngineers, 25, Great George-street, will meet with immediate atten- 
tion. 

One in Want.—The gland holding the packing is improperly made, or the 
packing is screwed up too tight. The vacuum guage should show 11 1b. or 
12. 

T. W.—The same rule applies. Nominal horse-power has no meaning. We 
do not recognise it as defining anything. The only way of getting properly 
at the power of your engine is to indicate it. 

Buiack Horse.—The suction and delivery pipes are large enough, if the 
speed of the pump is moderate. If it be run fast the friction will no doubt 
be augmented, though not a great deal, by the moderate size of the suction 
and delivery. . 

Omeca.—The power will depend on the pressure due to the head, the form of 
the pipes, dc. We cannot do better than refer you to our impression for 
November 2nd, 1866, for full information in connection with the machinery 
of the Waterwitch. 

A. E. W.— You have made your calculation all right, except that you have 
neglected the weight of the lever, for finding the effect of which no rvle can 
be given, as the shape of levers vary so much. You are probably within 
less than 1 lb. of the truth. 

Cavoric.—l. The temperature of steam at a pressure of 100in. of mercury is 
as nearly as possible 2794 deg. Fah. 2. 15lb., and the pressure of the air at 
the time, which varies with the state of the barometer. On the average, the 
pressure would be 29°7 lb. 

T. L. (Netherton).— The error is in the original, not in our translation. We 
are unable to say when cast iron was first made with coke in France, or 
where in that country coking heaps were first used. Perhaps some of our 
readers can enlighten you, 

C. R. 8.—There is no rule, neither is there a rule for deciding the limit to 
absurdity in questions asked by sensible individuals. It is not unfrequently 
taken for granted that a marine engine of the old type, with boilers, &c., 
will weigh one ton per nominal horse-power, while modern engines weigh 
12 ewt. or 14 cwt. 

B. M. (Elmley House).—We fail to understand your question. Circular 
inches are of no special use in calculation. The area of piston in circular 
inches can be found at once by squaring the diameter, ant by multiplying 
the result by *7854, you get the area in square inches. We know of no other 
use of circular inches than that represented by such a calculation. 

Honoratvus.—Some very fine cask-making machinery may be seen at work at 
the Royal Arsenal, Woolwich. We do not know who makes machinery of 
this kind ; perhaps some of eur readers may be able to help you. The 

Gloucestershire Paper Co.'s Cone Mills, Lydney, make pulp, or, rather, 
“half-stuff” from wood. You will find plenty of information respecting 
such matters in the library of the Patent Office in London. We have given 
an account of the wood paper process, as practised at Lydney, in THE 
ENGINEER of September 24th last. 











MOULD ON SANDSTONE. 
(To the Editor of The Engineer.) 


Srr,—Can any of your readers tell me how to prevent sandstone turn- 
ing green by exposure to the weatherj? 8. B.C. 


SELENIUM. 
(To The Editor of The Engineer.) 

S1r,—Can any of your readers kindly inform me where I can get the 
metal selenium in quantities? I shall be greatly obliged by infor- 
aation. A. B.C. 

Accrington, November llth, 1869. 


ALUMINIUM STRIPS. 
(To the Baitor of The Engineer.) 

Srr,—Can any of your readers tell me where I can get strips of 
aluminium metal 4lin. long, 3in. broad, 20 to 24? W.G., or any other 
metal will do that is as hard as steel. Cc. D, F. 

Accrington, 14th November, 1869. 


EARLY STEAM SHIP. 
(To the Editor of The Engineer.) 
s1r,—Can any of your readers inform me ly when the first steam- 
boat left our shores for a foreign port ? ett , ra R. W. 





BRAKES TO DRIVING WHEELS OF LOCOMOTIVES. 
(To the Editor of The Engineer.) 

Sm,—The appearance of a letter in THe Encineer upon Le Chatelier 
brake has induced me to bring forward a notion of mine respecting the 
policy of providing brakes to the driving wheels of locomotives. 

owledge that reversing the engine of a running } ti prej 
to the engine is fortunately sufficient to insure drivers keeping that 
brake power in reserve for emergencies. This reserve of brake power is 
almost sacrificed whenever brake blocks are applied to the driving wheels 
—— sacrificed with Le Chatelier brake. 

a between the brake power in ordinary use and that 
available in need (which is secured when there is no brake to the driving 
wheels) is far too valuable to sacrifice when there is a tender to which a 
brake can be applied. 

Clifford House, Buckhurst Hill, Essex, 16th November, 1869. 

(We don’t see it.—Ep. E.] 
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LONG FIRM CAUTION. 
(To the Editor of The Engineer.) 
pes Serer memes cote nt err bo 
are upon 
offices, and against whieh toes pe tecti cieties oe no n, 
although they ostensibly prosecute numbers of the long firm, if they can 





tanti, 








catch them. A lithographed heading to letter-paper is no sign or evidence 
of a man being honest, yet clear-headed friends of ours are constantly 
being victimised by such pieces of paper. 

I have before me the correspond of a Manchester scamp who has 
written for goods to a respectable firm in the south of England. The 
letters were dated from a well known thoroughfare in Manchester, in 
which there are many large warehouses. In one letter the fellow calls 
himself on his printed paper, ‘ Importer and wholesale merchant ;” in 
another a few 's before we have a ‘‘ Co.” to his name, and on his litho- 

phed form it is ‘‘ Merchants and shipping agents ;” in another it is 
eaded ‘‘ Importer and general agent.” An order was sent—money to be 
paid on delivery. The money did not go when the goods were sent, and 
our friends wrote to my firm to make inquiries, and then discovered a 
small house in the large street before-named, a woman placed to receive 
goods as they are delivered, but our “ general merchant” is always out of 
town and never to be found ; in fact, I have yet to learn if a man of the 
name given really exists. The money will never be forthcoming, that is 
certain. 

I hupe this may be a caution to new firms, country engineers, and others 
who do little but their own local trade, not to trust anybody at a distance 
who cannot give trade references—in fact, not to have references at all, 
unless a man has business — in the shape of works or a warehouse. 
Cash should be got from all others. 

I had an order for £20 worth of goods the other day from a gentleman 
who gave as his rference a cabman ; he called him ‘‘a cab proprietor.” 
The order was entered in our book ‘‘ Waiting for cash.” It is waiting yet, 
and is still likely to do so. If the Chamber of Commerce of the country 
were to take this sort of thing in hand something might be done. At 
present, the only remedy is the County-court, and by the time judgment 
is obtained the bird has flown, and if you publish his name he commences 
an action for libel. W. H. Batzey. 

Salford, November 10th, 1869. 








THE LE CHATELIER COUNTER-PRESSURE STEAM BRAKE. 
(To the Bditor of the Engineer.) 

S1r,—In referring to our former letters on this subject, we beg you will 

rmit us to make known, in justice to and the credit of M. Le Chatelier, 
that notwithstanding the time and labour he has devoted to the perfection 
of his system of counter-pressure steam brake, he has given his valuable 
invention to the world entirely free of any patent rights or royalties of 
any kind whatever, nor has he authorised any third party in any country 
to take out patents or brevets for his invention. In giving us all the 
information necessary for the manufacture, and practical instruction in 
working the apparatus, his sole desire is to get his system not only pro- 
perly constructed, but properly applied, and we feel honoured in having 
obtained the confidence of M. Le Chatelier in a matter in which he is 
naturally so very anxious, requiring, as it does, so much care and atten- 
tion in its introduction. We,beg also to make it distinctly known that for 
the privilege of beiag appointed the representative of M. Le Chatelier in 
this country for the introduction of his system of counter pressure-steam 
brake, that he does not in any shape whatever receive any compensation 
from us, either directly or indirectly. 

Tae Farrcie ENGINE AND SteaM CARRIAGE COMPANY. 
Hatcham Iron-works, New Cross-road, London, 18th November, 1869. 


MEETINGS NEXT WEEK. 

Tue Institution oF Civi. ENGingers.—Tuesday, November 23rd, at 
8 p.m.: (1) Discussion on Mr. Gandard’s paper on the “Strength and 
Resistance of Materials.” (2) ‘‘On the Public Works of the Province of 
Canterbury. New Zealand,” by Mr. Edward Dobson, Assoc. Inst. C.E. 

Crvit AND Mecuanicat Enoineers’ Society.—On Wednesday, at half- 
past 7, a paper will be read by Mr. M. Sefi, on ‘‘Our Roads: their Con- 
struction and Defects. ’ 


Tur ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Halj-yearly (including doublenumber) .. .. .. £0 15s. 9d. 
fearly (including two double numbers) ..  . £1 Ils. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of Tue Encineer, 163, Strand. 
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CIVIL ENGINEERS AND THE INDIAN GOVERNMENT. 

Tue Government of India has not been long in recog- 
nising the mistake it committed in giving publivetion to 
the notification regarding civil engineers which has caused 
so much irritation to the profession generally, and the eon- 
tents of which have been alike repudiated by the councils 
of the Institutions of Civil Engineers in England and Scot- 
land. The general agitation which it produced amongst 
the body of civil engineers in India has, it appears, made 
itself felt at the seat of the Government itself, and the con- 
sequence has been the issue of the following circular order 
addressed to all subordinate administrations, and dated 
Simla, 6th October, 1869 :— 

“The Governor-General in Council having reason to think that 
the object and intention of the notification recently published by 
the Government of India, prohibiting the receipt of commission by 
all persons employed in the Public Works Department, has been 
in some instances misunderstood by civil engineers in the service 
of the Government, I am directed to audress you for the purpose 
of stating that nothing could have been further from the intention 
of the Government of India than to impute to the profession of 
civil engineers any unworthy practice, and to request that the 
following explanation of the object and origin of the notification 
in question may be communicated to the civil engineers serving 








in 
“There is no question that civil engineers in England are at 
times remunerated by commission on work done, or ordered to be 
doue, under their supervision, which is, as stated in the 
notification, regarded to be a part of their legitimate remunera- 
tion. No reference was made or implied to any illicit receipt 
of gratuities. The Governor-General in Council being of 
opinion that such practice, however recognised and openly acted 
on elsewhere, is not ——- with the principles on which a 
public service ought to ducted, idered that it was 
necessary to declare this in a formal manner, in order that no 
doubt might exist on the subject, and the reference was made to 
the civil engineering profession in England to indicate more 
exactly the scope of the order. It was ascertained that no such 
distinct prohibition of the receipt of commission existed in 
the Public Works Code, and it was deemed suitable to 
take the occasion of the reprint of that code, which is now going 
on, to add the necessary instructions on the subject. The order 
was accordingly issued in the usual manner, and inserted in the 
Gazette for general information, and it was directed alike to all 
persons of all grades, whether civil or ney. 
“The Government of India unreservedly declares its complete 
confidence in the body of civil engineers in its service. It has 
long been, and continues to be, the desire of the Government of 
India to recognise their merits and just claims as fully as those of 
any other class of its officers, and its appreciation of them is suffi- 
ciently proved by the large addition to the ber of civil 
engineers employed under Government during the last few years. 
Further, so far from there being at the present time any disposition 
to depreciate the value of the services of the civil e rs, the 
Government of India has lately had before it P a which it 
is hoped will take early effect, for improving their position gene- 
rally, and placing thew, in to ir emoluments, on pre- 
= rh the same footing as all other officers employed on the same 
ju! 








We must confess ourselves to have been as much 





astonished with the foregoing attempt at an explanation 
as we were indignant at the terms of the notification to 
which it refers; and, upon comparing the two, the recent 
circular order in no way seems to clear up in a satisfactory 
manner the objectionable part of the earlier notification. 
This will be better comprehended by a comparison of ,the 
two documents. It is now stated “that nothing could 
have been further from the intention of the Government 
of India than to impute to the profession of civil engineers 
any unworthy practices.” But, we would ask, would it not 
be an unworthy practice on the part of any civil engineers, 
“employed by public companies or otherwise, to receive, in 
addition to the salaries paid them by their employers, 
commission on contracts given out, or stores and materials 
ordered or inspected by them, and other like pecuniary con- 
siderations, for services done or intended to be done;” to 
accept, in fact, bribes from other persons engaged or dealt 
with by their employers, for in no other possible manner can 
theabove expression be interpreted,and in this manner it has 
been universally understood by all to whom the notification 
in terms applied? We repeat, the renunciation is incom- 
patible with the wording of the original order. The 
Government of India, no doubt, did not intend to cast a 
slur upon an honourable profession ; but it is not.at all so 
clear that the person by whom the first notification was 
drawn up is quite so free from the charge of intentional 
injury. The explanation is undoubtedly clumsily worded; 
but we accept with satisfaction the statement that it 
was not the intention of Government to impute a system 
of recognised dishonesty to the civil engineering profession. 
Civil engineers in England receive their remuneration 
either by salary or in the form of commission; and it is 
plain that, unless under some special understanding to the 
contrary, an engineer engaged on a salary is only entitled 
to receive such salary as remuneration for his services ; but 
where no salary is given, payment by commission 
becomes not only his /egitimate remuneration, but, indeed, 
the only way of remuneration open to him. In the case 
of civil engineers in the Public Works Department, there- 
fore, who are in the receipt of certain specified and 
regulated salaries, any acceptance of commission could only 
be looked upon as a direct breach of trust and grave dis- 
honesty. This is so patent that we cannot understand 
how, with reference to the preamble of the notification of 
3lst August last, it can be said that “no reference was 
made or implied to any illicit receipt of gratuities.” Sup- 
posing no intention to have existed on the part of Govern- 
ment to imply recognised dishonesty in the profession 
generally, we fail to comprehend how, in prohibiting 
the secret and improper acceptance of gratuities by 
civil engineers in their service, they can now state that 
“ reference was made to the civil engineering profession in 
England to indicate more exactly the scope of the order.” 
If, however, the Public Works Code contained no orders 
against the acceptance of bribes, it may have been very 
right aud proper that the first opportunity should be taken 
for correcting the omission; but the necessity for so doing 
is not clearly explained by accusing the profession in 
England of recognising such a practice in the first place, 
and afterwards declaring “no reference was ab or 
— to any illicit receipt of gratuities,” 
tis a great satisfaction, after all, that the Government of 
India should so “unreservedly declare its complete confi- 
dence in the body of civil engineers in its service;’ and we 
hail with joy and thankfulness that it has been, and 
continues to be, their desire “to recognise their merits and 
- claims as fully as those of any other class of its officers.” 
ut we cannot quite see how its appreciation of them can 
be held to be sufficiently proved “ by the large addition to 
the number of civil engineers employed under Government 
during the last few years,” when it is a well-known fact 
that necessity alone has been the cause of this increased 
number of civil appointments in the Public Works Depart- 
ment; and that these would never have been made if a 
sufficient number of Royal Engineer officers could have 
been obtained to meet the increased requirements of the 
service. Let that, however, pass. We have no fear for the 
future of civil engineers in India if the sentiments now 
expressed with regard to them influence the policy of 
Government towards them for the future. As a proof of 
the present good feeling, we are glad to perceive that it is 
the intention of Government speedily to introduce measures 
for improving the position of civil engineers generally. 
This has long been wanted, and we notice that amongst 
other things it is proposed to remove one of their greatest 
grievances by elevating their status, and placing them, 
in respect to their emoluments, on precisely the same 
footing as all other officers employed on the same duties.’ 


SEWAGE INQUIRIES, 


Rieur and wrong, whatever their abstract signification 
may define, are, mundanely speaking, relative terms. They 
have reference to some recognised dictum, some fixed stan- 
dard, by which theyare gauged and their value determined. 
But for the perversity mankind they would in all pro- 
bability, becomeabstract terms; but so long as human nature 
continues to be as it is, there will always be a difference of 
opinion on nearly every subject that can possibly en 
our attention. It might be imagined that scientific su 
jects since they are founded upon an immutable basis 
would be free from a similar ambiguity; and that the views 
of professional men who acknowledged the same standard 
would be identical in every respect. A greater mistake 
could not be made. One might as well suppose that op- 
posite counsels would express the same opinion of the case in 
which they were concerned. The hot contentions that have 

in committee rooms where the merits and demerits 
of rival sogipeeing projects have been investi , are a 
convincing proof of our remarks, Recently, railway works 
have been in a great measure — those relating 
to the drainage and sewerage of districts and towns, but yet 
the same “ bone ” of contention prevails. The scheme that. 
pleases one party will not satisfy the other, and, under the 
circumstances, unanimity of feeling and uniformity of 
action become completely unattainable. A reference to a 
third party becomes absolutely necessary in order to re- 
concile, or at at any rate adjust, conflicting opinions and 
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statements, and the result is that a large amount of time 
and money is wasted in what frequently eventuates in at 
the Lest bat an imperfect arrangemeut. 

There is this ditference to be observed between railway 
and sewave works, the latter do not constitute part of the 
class known as private bills, and the promoters and oppo- 
nents have no opportunity of fighting it out in the 
comiittee-rooms of the House of Commons. Although 
this arena jay be closed to them, there is, nevertheless, 
ample opportunity afforded them to try the merits of the 
case elsewhere, It is probable that the reason for not 
classing sewage and drainage projects under the same 
gory as those intended for railway, harbour, and other 
gineering purposes, is the wish to avoid expense to all 
parties, and not to saddle works bearing directly upon the 
health and welfare of the population with heavy preli- 
iuinary disbursements. No one will question the sound- 
ness aud justice of such a motive; and it is only to be 
regretted that the result is not always what was intended, 
The enormous outlay that it is commonly necessary to 
incur in order to put a line through Parliament, has always 
been regarded asa great blot upon our engineering legis- 
lation. In some measure it certainly is so; but it must not 
be forgotten that the money is not wasted to the extent 
that is frequently imagined. To use a common phrase, a 
good deal of value is got for it. When once the bill 
ty obtained, a whole host of opponents, and others who 
are hostile to the scheme solely on the chance of making 
profit by their hostility, are silenced once and for ever. 
Occasionally the awards of the arbitrator are traversed and 
law suits instituted, but to an extent that is comparatively 
trifling with what it would be if the promoters had not 
the sauction of Parliament for their proceedings. 

Judging from the results of some of the “sewage inquiries” 
that have come under our observation, we consider it an 
open question whether the matters brought forward for 
discussion, contention, and determination might not,on the 
whole, be more satisfactorily arranged in committee. It is 
not intended to assert that the parliamentary routine 
for drainage and sewage work, should be based on pre- 
cisely the same foundation as those upon which the pro- 
visions for other engineering projects are established. But 
there is no reason why a modified system, especially so far 
as fees and expenses are concerned, might not be found to 
answer very well. If the idea be entertained that a sewage 
inquiry can be conducted without incurring considerable 
expense, the sooner an impression so erroneous is removed 
the beiter. It would be incorrect to state that the costs 
equal those that would be required for a parliamentary 
but in the present incipient condition of 
sewage legislation it is difficult to estimate what the 
ultimate costs might amount to. With the exception of 
those occasions which belong exclusively to passing bills 
through committee, the proceedings are very similar. The 
commissioners appointed by the Secretary of State to 
conduct the inquiry and adjudicate upon the subject of it 
represent the members of a committee. Their report to him 
is pretty much the same thing as the submittal of 
a bill for her Majesty’s consent, which is invariably 
based upon the opinion of her ministers and “ faithful 
Commons.” Both engineers and counsel are retained 
in sewage inquiries, and their fees are the same whether 
the inquiry be held in a garret or a palace. As the 
evidence is naturally of a mixed kind, embracing questions 
of an engmeering, statistical, and tiaancial nature, the 
contingency is provided for by selecting one engineer and 
one barrister to constitute the commissioners. Each is 
thus able to form a disinterested and impartial opinion of 
the case, aud there is very little doubt that their united 
report fairly represents the merits of the undertaking. 

It is not only in professional fees that a serious outlay 
is incurred in a sewage inquiry, but both parties must have 
prepared their plans and estimates, especially the latter, 
which are subjected to severe scrutiny whenever the rate- 
payers are hostile to the scheme. 

The parties usually concerned in sewage irrigation schemes 
ave the local board or other local authority of the district. 
The opposition they may have to meet, and which is the 
reason for demanding an inquiry, the causa teterr ma belli, 
will probably consist of the ratepayers, the owners, lessees, 
and teuants of the land proposed to be taken for a sewage 
farmor in immediate proximity to it,and of any other parties, 
suchas builders, for instance, whomay consider their interests 
likely to suffer by the construction of the proposed works, 
Parties opposing must either reside within the district or 
ave property situate within its boundaries, Otherwise, it 
ius been ruled that they have no /ocus standi. Evidently 
some limit must be put to the range of opposition, or other- 
wise the duration of the inquiry might be protracted indefi- 
nitely. There is one point of distinction between the hearing 
of cases in committee and before a sewage commission which 
is deserving of notice, as it would be very advantageous that 
the same rule should prevail in both tribunals. It is that 
no alternative scheme should be allowed to be put forward 
by the opposing parties. The opponents of a railway 
bill may bring forward any arguments, real or imaginary, 
against the proposed line; but they are not allowed to sub- 
stitute another in its stead, unless they are bona fide pro- 
moters of a line of their own, in which case, of course, they 
appear in a double capacity. If, for example, they are 
opposing a line from A to B via C, they may say what 
they like against it, but they are not permitted to advance 
the argument that a line from A to B via D would be a 
better one. The same practice certainly ought to obtain 
in sewage inquiries. A party opposing an irrigation 
project should not be allowed to put forward as an 
argument against it, that, in their opinion, a plan 
of deodorisation would be preferable. The opposition 
should be strictly confined to a disproof of the validity of 
the scheme proposed, and not a proof of the validity of any 
other. The promoters have the right to select the scheme 
which they consider the best adapted to their purpose, and 
it is irrelevant to the question at issue to introduce the 
plea that another plan might be equally available. It is 
also unfair to the promoters in another way, as it throws 
upon them the necessity of disproving the alternative 
scheme advanced by their opponents, which they are 











contest ; 











not prepared to do. It is quite enough for them 
to have to undertake the onus probandi of their own 
case, without being hampered with the disproof of another. 
The permission to introduce rival schemes complicates the 
inquiry beyond measure, and leads to the production of 
evidence that has nothing whatever to do with the matter 
at issue. * 

The whole machinery of the Local Government Act 
Office is of a very cumbrous, roundabout, and unsatisfactory 
type, and asall the sanitary measures devised for the benefit 
of districts and towns are executed under its authovity and 
jurisdiction, it is not to be wondered at that there is room 
for improvement. So little has been done in sewage irri- 
gatien and utilisation, that until some further progress is 
made it is not easy to suggest the best plan upon which to 
remodel the whole department. 





ENGINEERING IN SOUTH AMERICA. 

Wirutn the last few months a great impulse has been given 
to civil engineering and public works in Central and South 
America, notably in Brazil, Buenos Ayres, and Monte Video, 
with which we are more familiar, but on the Western Pacific 
side the cessation of the war with Paraguay has given a 
further stimulus to exertions in the neighbouring states, 
and a further development of railways, gold companies, gas 
companies, and steam navigation is now in preparation. Without 
entering into the details of the operations on the west coast, the 
geographical features of which are well known to our readers, we 
may mention some main points. The first is, that in all the 
states large public works loans are proposed ; another is that 
the project of piercing the Cordillera of the Andes is now 
seriously entertained. Mr. Wheelwright, who hus done so 
much for the promoters of railways and steam navigation in the 
southern continent, has resumed the advocacy of the line from 
CLile to Rosario in the Argentine Confederation. What is more 
immediately likely to be carried out; is a line to enable Peru to 
reach the upper waters of the Amazon, and it is stated funds 
are prepared for this. Referring to the several countries, Chile 
is making vigurous efforts tv extend its railway system. 
A new loan of £800,000 is to be devoted to the continuation of 
the southern railways to the agricultural districts, and other 
arrangements are in progress. he exhibition at Santiago has 
given a stimulus to agricultural improvements and to the con- 
sumption of English and American machinery. For the northern 
mining districts little is proposed in the shape of railways, as 
the copper interest is depre:sed; but the wire tramway has been 
taken up by the copper smelters, and a privilege is applied for. 
For Peru a large public works loan, raised on guano, is talked 
of, aud the sum of £8,000,000 is named. Having recovered 
from the effect of last year’s earthquake shocks, all the unfinished 
railways are resumed, and others are proposed. Mr. Meiggs and 
native capita'ists are chiefly engaged in these operations. very 
available engineer is employed. Some piers are in progress. The 
wire tromway has also been taken up here. In Bolivia there is 
less spirit than in the other countries. The chief work im hand 
is a road near the capital, carried on by military labour. There 
is a project for re-working the mives of Porosi, and conseque:tly 
for better communication with the port of Cobija. Lceuador has 
great projects, and the Government wants tv raise a luan of 
£2,400,000 for public works, but, as local resources are inade- 
quate, and the present administration has been guilty of acts of 
repudiation to foreign creditors, this scheme will not be realised. 
Nevertheless, a large quarry has been opened at Quassaquil. 
New Granada is one of the proving countries. She is paying 
interest on her debt and recovering credit. The railway system 
is agitated, but she is not yet able to provide means, It is on 
the Isthmus of Panama that there is the most likelihood of 
activity, aud a canal is talked of alongside the railway. Venezuela 
is in a miserable plight; repudiation continues, and the railway 
that was begun is abandoned. All the five states oi Central 
America show improvement, and plans of interoceanic railways 
and cavals are revewed. In tonduras, Messrs. Waring and 
MacCandlish continue their arrangements for the railway. The 
exact state of the enterprise is not known, but they have a com- 
petent staff there, the surveyors have made progress, and they 
are engaging labourers for the works. ‘Ihere are supposed to be 
suflici nt funds forthcoming from the loan. I Nicaragua it is 
stated that the American concessionaire is ready to begin work. 
The Governwent of Salvador have received a small loan raised in 
this country by Vessrs. Thomson, Bonar, and Co., and Mr. Ger- 
stenberg. Old debts are being paid off, roads aud other works 
are tu be brguu, and it is expected Salvador will help the Hon- 
duras Railway. 


LITERATURE. 


Nature; A Weekly Iiiustrated Journal of Scicnce. 
aud Company. 





Macmillan 


Tue publication of a new weekly journal that takes 
the field as an exponent of natural science under auspices 
promising success, is an event that demands notice and 
calls‘ for hearty congratulation. That such a paper is 
required in the present day is only too apparent. With 
the few exceptions who lecture at our popularly scientific 
institutions, our scientific men come but seldom 
in contact with the many who desire to learn some- 
what of the truths of nature. They content themselves 
with making known the results of their labours in the Pro- 
ceedings and Transactions of our societies, in language 
which the general reader cannot interpret. These golden 
fruits of harvest must be transmuted into digestible 
food before they can serve this valuable end. This Nature 
purposes to do, as wellas to aid scientific men themselves, 
by giving early information of all advances made in any 
branch of natural knowledge throughout the world, and 
by affording them an opportunity of discussing the various 
questions that arise from time to time. To accomplish the 
first of these objects, the new journal contains articles 
written by men eminent in science, treating of the appli- 
cation of natural knowledge to practical affairs, the public 
health and progress, the advancement of science and 
its educational and civilising functions, as well asreviews of 
works on science. And it is designed to aid the scientific 
man by providing abstracts of papers published at home 
and abroad, and reports of scientific societies. 

The two numbers of Nature already issued, if they may 
be regarded as a fair sample, indicate the appearance of a 
journal which will soon become indispensable with a large 
‘class of readers. The first number fitly opens with Goethe’s 
poem on Nature, translated by Professor Huxley. Mr. 





Lockyer tells us what the Americans observed atthe recent 
eclipse of the sun. Then follow reviews by Sir John Lub- 
bock and Mr. Dallas on “ Danish Antiquities ” and “ British 
Moths.” Science teaching in Schools is discussed in an able 
paper, stocked with valuable experience, by the Rev. W. 
Tuckwell, Professor Williamson’s obituary notice of 
Graham is a model for future writers of memorial essays ; 
the cut accompanying this paper, however, is scarcely a 
satisfactory likeness. Following this we have a gossip-article 
by Mr.Geikieon the meeting of the German naturalistsat Inns- 
bruck last September; and a letter from Mr. 'T. Login, C.E., 
late of the Ganges Canal, on that just completed at Suez. 
Gossip paragraphs, notes on chemistry, physics—a précis of 
a valuable memoir by Magnus, of Berlin, on heat spectra— 
and physiology, reports of societies—home, continental, and 
American—complete the first number. 

The present relation of geology to agriculture forms the 
subject of an attractive article by Mr. Woodward in 
No. 2. The newest treatise on vegetable paleontology is re- 
viewed by Dr. Hooker; the latest handbook of chemistry, 
by Professor Roscoe. Mr. Proctor traces the recent earth- 
quake waves in the Pacific, and prognosticates the time and 
characters of the November star shower. Most gratifying 
is the good news in the article on the working of “ Penny 
Science Classes” in Birmingham. Asmany as one hundred 
artisans attend those on chemistry and physical geography. 
We are glad to find, moreover, an abstract of Thalén’s 
paper on the determination of the position of the metallic 
lines of the spectrum from their wave-lengths, published 
last year at Upsala, and appearing now, we believe, for the 
first time in an English dress. ‘The usual notes and re- 
ports of societies terminate the number, and we regret to 
find them marred by several inaccuracies, which a little 
care would have prevented. For instance, the method 
of preparing silver nitrate, translated from an Italian 
journal of August last, has been in common use in 
laboratories for many years. Sad havoc has been made 
with the names of several chemists; one of Berlin is 
familiarly spoken of as “ Der Miiller,” another of the same 
city (Prof. Baeyer) will only be recognisable by those of his 
friends who are good at anagrams. ‘he late Erdmann, of 
Leipzig, again, was not called “ Luiné,” but bore the name of 
the great Swedish botanist; whilst Mr. Madan, of Queen's 
College, Oxford, will be surprised to find that he is styled 
President of the Chemical Society. Such errors as these, 
which a little supervision will prevent in future, and 
perhaps a too strong leaning towards a specialism on the 
part of the writers of biology to the exclusion of any 
expression of opposite views, are the only defects noticeable 
in this otherwise admirable, and most welcome, addition to 
our periodical literature. 


SovurnH Kenystncton Musevum.—Visitors during the week ending 
November 13th, 1869.—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.—Museum, 10,687; Meyrick and other 
galleries, 998. On Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 4 p.m.—Museum, 1702; Meyrick and other 
galleries, 81; total, 13,468. Average of corresponding week in 
former years, 9878. Total from the opening, 8,944,764. 

STEAM, Fire, TRACTION, AND ROAD-ROLLING ENGINES IN THE 
Merropoits.— The following order relating to the working of such 
engines on the roads contained within the limits of the metro- 
politan parishes was issued by the Board of Works a short time ago. 
According to the eighth section of the Locomctives Act, 1865, the 
Metrypolitan Board of Works is empowered within the metropolis, 
as deiined by the Act of the session of the eighteenth and nineteenth 
years of her present Majesty, chapter 120 (except in the city of 
London and the liberties thereof), to make orders as to the hours 
during which, and as to the speed (not in any case to exceed two 
miles an hour) at which locomotives are to pass through the places 
subject to the jurisdiction of the board. According to these pro- 
visions, the Metropolitan Board of Works makes order that no 
locomotive propelled by steam or any other than animal power 
(except a steam fire-engine actually going or returning from a fire) 
shall pass through any strect or place within the limits of the 
jurisdiction of the board between the hours of six o'clock in the 
morning and ten o'clock in the afternoon of any day. With regard 
to speed, the board orders that it shall not exceed two miles an 
hour. This order does not extend to the city of London. 

PrUsSIAN ARMAMENTS.— We were certainly under the impres- 
sion that the War-office authorities at Berlin had decided on 
adopting a new rifle, but we read in a journal printed in that city 
that ‘‘the Prussian needle-gun has just obtained a new and unex- 
pected success. For the last three years Russia has been experi- 
menting with breech-loaders, and the committee of officers 
appointed to examine the various systems has reported the Prus- 
sian weapon, all considered, the best arm laid before them. The 
famous Werder rifle adopted by Bavaria has not sustained its 
reputation. It is easy to be understood that in presence of such 
testimony from abroad, Prussia becomes more and more attached 
to an arm which appears at the first attempt to have united more 
advantages and fewer inconveniences than any other weapon 
invented since.” Now we approach the reason of this unbounded 
confidence and attachment on the part of the journal in question. 
“The Northern Confederation,” it adds, “‘ possesses 150,000 
needle rifles and 140,(00 carbines of the same system, and to reach 
her plenum requires 600,000 more rifles and 4000 more carbines. 
The field artillery consists of 1284 steel breech-loaders, which 
number is to be carried to 1770.” The Prussian authorities are 
quite aware of the necessity of animating their men with confi- 
dence in the superiority of their peculiar weapon, and, witha 
large stock in hand, an unfavourable criticism might be prejudicial 
to the service.—Army and Navy Gazette. 

LAUNCH OF AN IRON ARMOUR-PLATED FRIGATE IN St. PETERS- 
BURG.—On Wednesday, the 3rd of November, the launch of an 
iron armour-plated frigate took place at St. Petersburg. from the 
mechanical and shipbuilding establishment of Messrs. Simenikoff 
and Poletick. The launch was successfully performed in presence 
of the Emperor, the Grand Duke Alexander, the Grand Duchess 
Marie, and other members of the imperial family, besides a great 
number of officers of the army and navy. The dimensions of the 
ship are as follows :—-Extreme length, 306ft.; extreme breadth, 
49ft.; depth of hold, 32ft. Gin. ; displacement at load draught, 
5740 tons; nominal horse-power of engines, 800; thickness of 
armour plates, Zin. The vessel has two turrets, with two steel 

ns in each ; calibre of guns, 9in. The vessel will also have, in 
addition to the turret guns, two smaller A i forward and aft. 
This vessel will, in some respects, resemble the English armour- 

lated ship Captain, in haying a hurricane deck running from 
Precaatle to poop. The vessel was designed by the late General 
Cherneosxy, and the building superintended by Colonel Gasekas, 
both of the shipbuilding department, St. Petersburg. The builder 
for the contractors is Mr. John Bain, who for several years has 
been engaged building armour-plated vessels for the Russian 
Government in St. Petersburg. The engines of the vessel are 
being constructed by Mr. Macpherson, of the Baltic Ironworks, 
St. Petersburg, and are intended to work up to six times their 
nominal horse-power. It is expected that the vessel will be ready 
for service by the end of next year. 
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THE HEATON STEEL PROCESS.—MONSIEUR 
GRUNER’S REPORT. 

‘ (Continued from page 322). 

THE molten metal ran very hot into the converter, so the 
reaction was at once very violent, the gases almost im- 
mediately kindled at the top of the chimney. The yellow 
flame lasted two minutes, then appeared the black smoke, 
which gradually subsided, as did also the ebullition. All was 
over in four minutes. The nitrous gas was imperceptible. It 
seemed to be masked by the black vapours and the brilliant sodium 
flame. In less than a quarter of an hour the purified metal 
solidified in the converter bottom. It was upset on the hearth 
and the pasty slags separated. They were opaque and dull, only 
3 cwt. of slag could ‘be separated. The refined metal weighed 
639 kilos. (1405 Ib.), which, when compared with the 725 kilos. 
charged, would give a total waste of 12 per cent.; but in reality 
the waste is less, for one should add to the metal weighed the 
splashes of metal thrown by the ebullition against the lining of 
the converter, and which are only removed every two or three 
days. Reckoning them in, the actual waste is reduced to7 or 
8 per cent., but it would be necessary to take the mean of many 
conversions to be exact. At any rate the analysis of the slag proves 
that the iron is very little oxidised. 

Second conversion: The converter was charged with nitrate of 
soda, 138 lb., or 84 per cent. ; quartzose sand, 20 Ib. 

The molten metal was not hot enough—the reaction sluggish. 
The gases at the top of the funnel did not catch fire, the vapours, 
at first white, then grey, then black, ended with being white. The 
whole operation lasted four minutes anda-half. Nevertheless, the 
refined metal seemed as fluid as on the the first occasion, and 
presented a similar appearance. It was not weighed. The slag, 
too, was like that of the first conversion. It weighed 51 Ib. 

Third operation: The converter was charged with nitrate of 
soda, 130 lb., viz., 8 per 100, quartzose sand, 20lb. The molten 
metal was far too cold, and for five minutes there was no reaction. 
It must have solidified in the perforations of the plate. To start 
the reaction it was necessary to break the plate by the thrusts of 
an iron crowbar, worked through the box-funnel of the converter. 
Even then the reaction was slow, for it lasted six minutes, i.e., 
eleven minutes altogether from the time the metal was run in. 
The vapours were very black, neither fame nor nitrous gas was 
seen to issue from the chimney, nevertheless the temperature 
developed was sufliciently high to keep the metal entirely fluid. 
In the end the conversion succeeded as before, yet one cannot but 
think that the homogeneity of the product must have been impaired 
by the low initial temperature. The metal and the slag both 
resembled the products of the preceding conversions, The slag 
weighed 77lb. The metal itself was not weighed. 

Fourth operation: There was charged into the crucible, nitrate 
1134 lb., viz., about 7 per 100, quartzose sand, 161b. The molten 
metal was hot. Flames appeared from the first at the base of the 
converter, and at the end of two minutes at the top of the chimney. 
The whole operation only lasted three minutes. As in the pre- 
ceding experiments, the vapours were hardly at all nitrous. They 
were very black till the flame appeared. Mr. Heaton considered 
that this conversion « as in all re pects nommal. The metal and 
the slag were still the same as in the preceding conversions. 
Nevertheless, the purification was less complete, the metal, how- 
ever, was flattened under the hammer at a duil red heat without 
breaking. Water thrown upon the incandescent metal emitted 
the odour of sulphuretted hydrogen. As the waste cannot be 
d-duced from an isolated conversion, weighing the metal and the 
slag was given up. 2 

SecTion VIIT.—EXPeRIMENTS ON HAYANGES Pic. 

The Hayanges pig was treated like the Longwy pig, only that the 
charge of nitrate wag increased. The proportion of sand was also 
augmented; in reality, as we shall see, it ought to have been 
entirely suppressed on account of the 3 per cent. of silicon in the 
vig. This high percentage of silicon shows itself by a greater 
intensity of action, and by the increased temperature of the metal. 
The ebullition and the projections were more violent. The red 
nitrous fumes were no longer masked by the black smoke. The 
slag more abundant and more silicious, and for that reason 
less rich in phosphoric acid The purification was less perfect, and 
one could already see that the dephosphorisation is in general 
less complete in the presence of an excess of silicon, or at any rate 
that it would be necessary to use a much stronger dose of the 
nitrate to attain the same result. To calculate the weight of metal 
converted, I will assume, as before, a waste of 7 per cent. in 
remelting; and, further, 721b. per conversion must also be deducted 
for ag weight of metal found in the cupola at the end of the day’s 
work, 

Fifth operation : The cupola was charged with 16261b., which, 
allowing for the 7 per cent. of waste, gives 685kilos. There are 
721b. more to deduct for the residue found in the cupola. 

There remains, then, 6524 kilos., equal to 12 ewt. 3 qr. 10Ib., 
to which must be added for the perforated plate, 54°4 kilos., equal 
to 1 cwt. 8 lb.; pig metal and sound iron bars, 5°4 kilos., equal to 
19lb. These was charged into the nitratechamber ; nitrate, 148 lb., 
viz., 9°4 p-r cent. ; quartz sand, 23 lb. 

The molten metal ran hot into the converter, and the reaction 
took place at once. A great volume of yellow vapour was emitted; 
in one minute the smoke became black, thirty seconds afterwards 
it took fire, the light was brilliant and of a bright yellow, the roar 
intense. That lasted thirty seconds, then the flames went out, the 
vapours became white and rapidly decreased ; all was over in two 
minutes. The mass of metal was extremely hot and fluid, the 
nitrate chamber was not detached for thirty minutes, never- 
theless both metal and slag were still fluid. ‘The slag could be 
drawn out like glass into thin threads of a fine emerald green; 
small sparks of iron in combustion, such as are produced 
when cast steel is run into ingot moulds, disengaged them- 
selves from the metal with jets of yellow fame; the refined 
metal was not entirely solidified till an hour after the metal had 
been run into the converter. Thanks to the great heat developed, 
the two wrought iron bars which lay on the perforated plate had 
entirely disappeared, while in the experiments on Longwy pig 
some portion of them had always been found simply encrusted in 
the mass of refined metal. This first operation produced :— 
Refined metal, 1348 Ib.; splashes of metal in the converter, 80 lb.; 
total, 1428lb. The waste was, consequently, 1°9 per cent. of pig 
converted. The slags weighed 253lb. They were vitreous when 
broken, showing a candholtel fracture, and black in bulk, but of a 
fine dark-green colour in thin chips. They contained globules of 
metal. The refined metal was vesicular, silvery white, as usual, 
but its hardness and its crystalline appearance denoted an 
insufficient dose of the oxidising agent, which subsequent analysis 
has confirmed. It was for this reason that the proportion of 
nitrate was increased in the following experiments :— 

Sixth conversion: There was charged into the converter :— 
Remelted pig, 1438 lb.; perforated plate, 120 lb.; total of pig, 
1558 Ib ; wrought iron bars, 12 Ib ; total, 1570 1b. The nitrate 
chamber was charged with— Nitrate, 170 lb., or 77 kilos., viz., 10 8 
per cent. ; quartzose sand, 201b., or 9kilos. The molten metal came 
out of the cupola at a low temperature in consequence of an 
accident to the fan blast. The action was at first imperceptible. 
There was but a slight emission of white vapour, resulting, no 
doubt, from the moisture of the nitrate. At the end of one and 
three-quarter minutes, however, there was a faint exhibition of 
nitrous fumes, In two and three-quarter minutes the gases 
kindled in the converter itself, but the flames did not reach the 
top of the chimney; the nitrous fumes were still perceptible. At 
three and a-quaiter minutes these yellow fumes were still 
stronger; there was an intense roar. In four and a-quarter 
minutes the slag was projected through the box-funnel of the con- 
verter, and the ebullition was violent. The flame in the converter 
went out, and at the same moment the yellow smoke became 
black. In four and three-quarter minutes the vapours became 




















first lighter in colour, then white. 
In spite of the relative slowness of the conversion the heat 
developed seemed as great as in the first experiment. The metal 
was hot; it took an hour for the mass to solidify, and, as usual, it 
gave out jets of yellow flame. The slag was “thready,” and just 
like that of the preceding conversion; it weighed 255 1b. The 
weight of refined metal was 1475 lb ; the splashes adhering to the 
lining of the converter, 801b.; total, 1553 lb., or 703 Skilos. The 
waste would,’ consequently, appear to be only 7’6 kilos., or less 
than 1°1 per cent.—a result which is evidently wrong. 

The splashes attached to the interior of the converter could not 
have been evenly distributed among the three conversions, or the 
crane ladle must have been fuller than usual. The actual waste, 
as I have said before, can only be calculated from the mean of 
many conversions and from the chemical analysis of the slag. 

Seventh conversion: The charge, as in the previous conversion, 
was: Pig iron, 705’7 kilos., equal to 13 cwt. 3 qr. 14 lb.; wrought 
iron, 5°4 kilos., equal to 12 1b.; nitrate, 200 Ib., equal to 96°6 kilos, 
(127 per cent.); sand, 241b., equal to 103 kilos. The molten 
metal was hotter than on the second conversion, not so hot as in 
the first. The phenomena I noted were as follows: Abundant 
nitrous fumes appeared from the very first, but presently 
slackened. In one and a-quarter minutes there was a lively emis- 
sion of yellow gases and strong projections of slag and metal 
through the box-funnel of the converter. In two and a-quarter 
minutes the gases kindled at the top of the chimney. The flame 
lasted half a minute, all was over in three minutes. The metal 
was very hot, very fluid. The slagas before. It weighed 210 lb. 
The converted metal was not weighed. 

Eighth conversion : The charge the same as in the last, to wit— 
Pig and iron, 711°1 kilos., equal to 13 ewt. 3 qr. 27 Ib.; nitrate, 90 6 
kilos., equal to 1 ewt. 86 Ib.; sand, 10°9 kilos., equal to 23 Ib. The 
molten metal ran out moderately hot. There waslittle difference in 
the progress of this conversion and the last. Nitrous fun.es were dis- 
engaged at once, though faintly at first. In one minute there was 
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In five minutes all was over. | complete purification. Part of it was treated in the usual way- 
P P ) 


| the rough bars were cut up, faggoted, piled, and rolled into flat 


bars of 2in. by Zin. (No. 8). 
(5). Mallesble Ivon of the 


Conversions 


Sizth and Lighth 


| (Hayanges).—Some ecwts. of the refined metal of the sixth and 


treated in the way. By 


eighth conversions were same 
| faggoting and piling some flat rolled bars were pro- 
duced of 2in. by jin. (Nos. 9 and 10), and some square 





a partial combustion of gases in the interior ; there were some | 


projections, and the smoke soon became black. In one and a-half 
minutes the smoke kindled at the topof the chimney, there was a 
deafening roar, abundant projections, and the tlames were exceed- 
ingly brilliant. In two and a-half minutes all was over. Then, 
as usual, there was nothing more visible but a faint white vapour. 

The metal remained a long time fluid. It was still so after forty 
minutes, when the nitrate chamber was detached from the con- 
verter, and it was a whole hour from the commencement of the 
conversion before it could be turned out on the floor of the 
foundry. The converted metal weighed 1458 Ib. (equal 660 kilos. ); 
the slag 252 1b., (equal 123 kilos). Consequently the waste would 
be 134 lb., or 7°2 per cent. 
the products of the last conversion. 


The metal and the slag looked like | 


We cannot calculate the mean waste on the four conversions, | 


not havingthe weight of the converted metal in the third. But, 


taking the weight of the first, second, and fourth, we find: Pig | 


treated, 2134 kilos. equal 4694 lb.; refined metal resulting, 
2010°5 kilos., equal 4222 lb.; waste, 124°5 kilos., equal 275 1b.; say 
6 per cent. And this, as we shall see, agrees pretty nearly with 
the results obtained by calculating the iron in the slags. 
Before we pass on to describe the conversion of the crude 
product into steel or iron, let us 
brancs, of which we saw many charges treated in the Heaton 
converter, are to be classed between the two extremes we have 
been dealing with. 

They are less graphitic than the Hayanges pig, but greyer than 
the Longwy pig. And so the reactions in the converter are also 
intermediate. The vapours before they kindle are less nitrous and 
less black, but they are pretty black too. The s'ags are more 
vitreous and silicious than those of Longwy ; more opaque and dull 
than those of Hayanges. In fine, the reactions in the Heaton con- 
verter depend, above everything, as is the case in the Bessemer 
process, on the proportion» of silicon. But the progress of the 
conversion depends also on the initial temperature of the molten 
metal, and on the degree of care which is taken in the arrangement 
of the nitrate chamber. 











II.—CONVERSION OF THE REFINED METAL INTO WrovuGut Iron. 


The refined metal is conve rted into malleable iron, as I said 
before, by a sort of rapid puddling continued long enough In the 
production of balls, part of the refined metal resulting from the 
four conversions of Longwy pig was so treated, and from three out 
of the four conversions of Hayenges pig. Here are the particulars 
of the experiments in question. 

(1). MallerbleIron of the First Conversion (Longwy Pig).—A charge 
of 392 lb. (177°5 kilos.) was converted in less than three-quarters of 
an hour into four balls, one of which was hammered into blooms, 
the three others hammered and rolled into flat rough bars. Their 
total weight was 3121b., so the waste was 791b., or 20 per cent. 
A second similar charge gave five rough bars. with a waste of 20} 
per cent. A bloom from the first charge was reheated to a welding 
heat, then rolled into flat merchant bars of 3in, by gin. (No. 1.) 

The three rough bars of the first charge were cut up, faggoted, 
piled, and rolled into mrrchant bars of 2in. by gin. (No. 2.) 

The five rough bars of the second charge were likewise cut up, 
faggoted, and piled; but these were rolled into small bridge rails, 
of which the transverse section was about 2in. (No. 3.) 

The waste in the piling was not determined, but we may take it 
to be the usual average—say 10 per cent. 

I will presently give the result of the tests to which these bars 
were submitted. At present I will only observe that the bars of 
the first charge were evidently over-puddled. The fracture, 
lamellar and foliated, shows burntiron. The rail after being nicked, 
broke at the first blow. Its being over-oxidised was at the time 
attributed—wrongly, as we shall see—to an over-dose of nitrate. 
This is why the charge of nitrate wasdiminished in the subsequent 
conversions. ‘The rough bars were cracked in the edges. 

(2). Malleable Fron of the Second Conversion of the Longwy pig.— 
A first charge of 259 1b. was treated in thirty minutes, Each ham- 
mered bloom was returned to the furnace for five minutes, and 
then hammered a second time, then reheated to a white heat—they 
were rolled into bridge rails like the former. (No. 7). The rails 
are clean, without cracks, and when cold bear without fracture 
repeated blows of the sledge. One of them, hammercd till it broke, 
did not give way till its two halves were brougit to an angle of 
75deg. The fracture was fibrous, but the fibres were rather short. 

A second charge of the same weight was heated in twenty-five 
minutes. It was then hammered and rolled into rough plate, which 
showed more cracks than the bars of the first conversion. The 
rough iron so produced was cut up, faggoted, piled, and rolled into 
bridge rails. (No. 4). One of these rails, tested, till it gave 
away, by the sledge, did not break till its two ends were 
brought to an angle of 75 deg. The fracture was fibrous, but the 
fibres were rather short. 

A second charge of the same weight was treated in twenty-five 
minutes. It was then hammered and rolled into rough plate, 
which showed more cracks than the bars of the first conversion. 

The rough iron so produced was cut up, faggoted, piled, and 
rolled into bridge rails (No. 4). One of these rails, tested till it 
gave way by the sledge, did not break till its two ends were bent 
double. 

(3). Malleable Iron of the Third and Fourth Conversions of 
Longwy Pig.—Part of the refined metal of the third and fourth 
conversions was converted into bridge rails after the manner of 
the last-mentioned charge (five and six). The rails so obtained by 
ordinary faggoting and piling were like the piled rails of the 
second conversion, but their fractures were less fibrous. The re- 
fining did not seem thorough ; the fractures showed a certain lack 
of homogeneity. 

(4). Malleable Iron of the Fifth Conversion (Hayanges Pig).— 
2571b. of refined metal of the fifth conversion was treated in the 
Haagen hires gra Part of it was made into two blooms, which 
were reheated to a white welding heat, then rolled into bridge 
rails. They showed some cracks, which were sure proof of in- 














add that the Cleveland | 


hammered bars of jin. square (No. 12.) 

Two ballsof the eighth conversion were also hammered into 
blooms, and reheated to a white welding heat without piling. 
After this reheating one of them was drawn out under the hammer 
into }in. square bars (No. 13) ; another rolled into flat bars of 
2in. by Zin. (No. 11). I pass rapidly over these details because, 
as I have already said, I do not think the Heaton metal can 
profitably be worked up into malleable iron. The nitrate puritica- 
tion is too cestly, and the waste in balling and blooming too great. 

Besides, the quality of the iron produced was not all that could 
be desired; but at the same time it must be remembered that in 
these experiments the percentage of nitrate used was, to some 
extent, settled at haphazard, and in every instance without any 
preliminary analysis of the pigs, and moreover the puddlers knew 
nothing of the material they were dealing with. The tenacity 
of the bars was roughly tested by their resistance to the blows of 
a sledge, as before stated, but was more accurately determined 
at Mr. Kirkaldy’s well-known establishment in London. 





III. BREAKING TESTS OF THE IRON. 
The iron bars were all tested just as they arrived from the 
works. The length submitted to tension was 10in. I sum up the 
results in the following table, which contains, besides the English 


| figures, a column showing the breaking strain in kilos. to each 
5 5 5 


square millimetre of the original section. The numbers of the 


| experiments correspond to the figures in brackets which follow 





the account of each conversion. 
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What are we to conclude from this table? If we only took into 
consideration the breaking strain (i.¢., the statical breaking strain), 
we might say that the strength of the Longwy malleable irons, pre- 
pared by nitrate, was about the same as that of common iron of 
equal dimensions; and that the bars Nos. 12 and 13 approximate 
even to high class irons. But this datum does not in itself suffice 
to determine the value of a metal for the work it is called upon to 
sustain. Harsh and brittle irons are equal, if not superior, to ihe 
best soft irons in this respect. It is their «iynamic resistance 
which we must attend to; that is to say, the “‘work” of the bars 
submitted to strains within their elastic limits. In default of these 
data, which are wanting, we should at any rate arrive at a 
more precise criterion of the value of the iron, compare the elonga- 
tion and the breaking load, or, as Mr. Kirkaldy proposes, compare 
this load, not with the original section, but with the section at the 
fracture.* 

From the numerous experiments tabulated by Mr. Kirkaldy, we 
may arrive at the results embodied in the following table :— 


Breaking strain 
(Original area) 


Breaking strain 
(Fractured area.) 


| Kilos. {tons per Kilos. Tonsper 
} per |square} per | square 
| mill-sq. inch. mm, sq.) inch. 


Bar irons, 








Swedish malleable iron, Ekman and | 
Gothenburgt .. .. .. . .. 1100 to 112/54 to 6733 to 3521 
tFagersta homogeneous iron for fine | | 





Ce ss we se ws es fs te ae 32 to 
Lowmoor iron ‘ < aa . | # to 10051 to 58 40 to to 29 
Staffordshire best a 80 to 8842 to 4541 to to 28 
Scotch B.B. .. .. .. .. -- +» | to 7035 to 4042 to 26 to 29 
Scotchcommon .. .. .. «+» +» | 50 24 \42 








* Mr. Edwin Clark, in bis work on the “ Britanniaand Conway Tubes,’ 
has shown that a bad boiler plate, very brittle and crystalline, can stand 
twenty-two tons to the square inch, but without any elongation, while 
Op a mean, good boiler plates will only stand nineteen tons, but with 
elongations which vary from 5 to 12) per cent. 

+t Swedish malleable iron contracts before breaking in the proportion 
of 100 to 30 and 25, Lowmoor iron in the proportion of 100 to 47, and 
common Scotch iron in the proportion of 100 to 85. 

} Fagersta figures extracted from Mr. Hewitt's report. 
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On comparing the figures of these two columns, we see that by 
the first Swedish malleable iron quite heads the list, while by the 
second it would be classed below even the common Scotch. We see 
also that by the figures in the second column the justly celebrated 
Lowmoor iron would be no better than the common Scotch. To 
determine the value of the irons we must, therefore, above all, 
consider the breaking strain with reference to the area of fracture. 
Well, if we calculate the breaking strains of the Moselle flat bars, 
of which we know the areas of fracture, we shall arrive at the 
following figures :— 





Breaking strain. 
Numbers of the bara, Kilos. per sq. Tons | sq. in. 
millimetre. (Area of fracture). 
No. 8, of the 5th conversion .. .. .. 303 .. .. «- «- 2 
i ‘i ee 43°3 << 
;, 10, ,, 8th 4 87°9 ~ a 
nil, » of eae 39°6 25 
», 12, square piled bars of the 8th .. 473 .. .. .. «. 29 
», 13, square bars of the 8th, not piled 53°2 .. .. .. .. 34 


Comparing these results with the preceding ones, we see that 
the Hayanges irons prepared by the nitrate process may be classed 
with the ordinary Scotch irons. The same conclusion may be 
deduced from the ‘‘elongation” column, Swedish iron and good 
English irons elongate, before fracture, to the extent of from 25 to 
30 per cent. of their original length, while the elongation of the 
common Scotch iron does not exceed 10 or 12 per cent., and is 
sometimes as little as 6 or 7 per cent., which, according to the table 
on page 32, is about the average elongation of the Moselle irons, 
ranging from 6 to 15 percent. These irons are consequently of 
“‘ ordinary quality.” They are soft, and elongate but little under 
tension—more especially the Longwy irons, whose elongation is 
even less than those of Hayanges. Ought we to attribute this 
inferiority of the Longwy irons, and, in general, the medium 
quality of these nitrate-treated irons, to the inefficiency of the new 
refining process? I think not. We have already seen that in the 
case of the Longwy iron the puddling or reheating was badly done. 
The irons were burnt. The decarburisation was carried too far, as 
we shall see. Besides, the fracture of the bars denotes an iron 
which is hardly homogeneous; we see specks dark-coloured and 
dull, which show that the slags are not sufficiently expelled. The 
heats have been insufficient, and the gases of the furnace too 
oxidising. 

Mr. Kirkaldy’s table of experiments on the nitrate-treated 
Moselle irons prove, too, that piling has effected no improvement. 
Further, if bars Nos. 12 and 13 show more tenacity than the rest, 
this is attributable to their smaller size and to their having been 
hammered. We know that hammered irons are stronger than 
rolled irons, and that their strength increases in inverse ratio to 
the section of the bars. 


IV.—CONVERSION OF THE REFINED METAL INTO Cast STEEL. 

Cast steel has been hitherto made at Langley Mill, as we before 
said, by simple reaction in the crucible. The crude metal is ham- 
mered, ata i red heat, into thin discs, called “* cake,” which are 
broken up and classed according to the grain, like cemented steel, 
into numbers indicating their degree of hardness, These cakes 
are mixed in the crucible with more or less malleable iron and 
spiegeleisen, according to the product it is desired to obtain. The 
malleable iron regulates the degree of hardness ; the spiegeleisen, 
by its manganese, finishes the refining process. A part of the 
metal refined in the seven last conversions was thus treated. Here 
are the details of the operations :—Steel of the second conversion 
of Longwy pig.—Two crucibles were charged each with 33 lb. of 
converted metal in cakes, and 121b. of malleable iron from the 
first conversion; spiegeleisen of Siegen, three-quarters of a 
pound. Each crucible produced an hexagonal ingot of 2}in. in 
diameter. The melting teok four hours. The steel was very fluid, 
and showed little tendency to rise. The fracture of the ingot 
showed large grains, and indicated soft steel, which agrees with my 
analysis of the carbon, which, according to the table I shall pre- 
sently give, will be seen not to exceed 0°0036. The ingots were 
tilted under the hammer at a low red heat, without showing any 
cracks. The grain of the tilted bars was fine, homogeneous, light 
grey, but rather shiny. The skin was quite smooth. Six din. square 
bars were sent to London to be tested by tension at Mr. Kirkaldy’s, 
Other bars were sent to Longwy to be tested as tools under the 
eyes of MM. d’Adelsward. Cutting tools, turning tools, and cold 
chisels were made out of them. When tempered in the ordina‘ 
way, the edges of the cutting tools give ; when highly tempered, 
the tool stands, but the cold chisels have a tendency to chip under 
concussion. It is not high class steel ; it is not thoroughly puri- 
fied. A pure steel, containing only 0°0036 of carbon, would not 
temper. If it tempers, notwithstanding this low percentage of 
carbon, it is because it contains other ingredients. We shall find 
in it silicon and phosphorus as well as carbon, Yet as common 

3essemer steel contains also foreign ingredients, it is not im- 

possible but that it may be useful for rails and plate iron. It onl 
gives way under a tension strain of 49°5tons per square inch, wit 
an elongation of 12°5 per cent. 

II.—STEEL FROM THE THIRD CONVERSION OF LoNnewy Pic. 

The crucibles received the same charge as before, and an ingot 
was run from each crucible. The grain was finer, closer, the 
blow-boles less numerous. The steel was, in fact, more carburised 
(00055 carbon instead of 0°0036). When toohighly heated it showed 
symptoms of cracks, but sound bars of din. square were readily 
htckeed, and when made into tools gave results very similar to 
those obtained from the second conversion. Their tenacity, however, 
was greater—viz., 52 tons instead of 49 tons per square inch 
as was to be expected from their higher degree of carburisation. 
But the bars elongated less before giving way, and this indicates a 
certain degree of shortness, certainly attributable to foreign in- 
gredients. The elongation is reduced to 4 per cent. 


III.—STEEL oF THE FourtH CoNVERSION OF Lonewy Pic.’ 


There was charged into the crucibles: Refined metal in cakes, 
30 lb.; malleable iron from the first conversion, 15 lb. ; 
spiegeleisen, 41b. The ingots resembled the steels of the 
second conversion. In spite of the smaller percentage of nitrate, 
the percentage of carbon was the same (0°0033 to 0°0036), in con- 
sequence of a larger proportion of malleable iron having been used 
in the crucible. But the purification was less advanced, the steel 
less pure. The breaking strain, indeed, is little less than that of 
No. 2, but the diminished elongation (only 6 per cent. instead of 
12°5 per 100) shows the presence of foreign elements. The tools 
blunted when slightly tempered, chipped when highly tempered. 
This experiment, when compared with the results of the second 
conversion, proved that to obtain sound steel it would be better to 
increase the charge of nitrate in the converter so as to purify more 
thoroughly, and the charge of malleable iron in the crucible unless 
we were to recarburise the metal, as in the Bessemer converter, by 
a larger addition of good spiegeleisen. 

We should also remark that the ingot of the fourth conversion is 
no more “ true steel” than that of the second ; at any rate, it is 
not carburised steel, for 0°00035 to ‘0036 of carbon is not sufficient 
to convert iron into steel. It is homogeneous iron, which hardens 
in water, thanks to the silicon and phosphorus it retains; but this 
impure iron, slightly carburised, has less body than true steel. It 
resists slow tension, but yields to a sudden shock, and elongates 
but little. 

IV.—STEEL OF THE FirTH CONVERSION OF HAYANGEs Pic. 


There was charged into the crucible: Refined metal in cakes, 
34lb.; malleable iron made from the refined metal of the 
same conversion, 14 lb.; spiegeleisen, 1b. The ingots on frac- 
ture denoted by their large grains a steel containing little 
carbon, They forged easily at a low red heat, but some few cracks 
were visible at the first heating. To obtain a steel more free from 
foreign ingredients charges of the following composition were 
melted in five crucibles :—Cakes, 30 Ib. ; malleable iron, 14 Ib. ; 
spiegeleisen, 4 lb. : 

The five charges were run into a single mould for an ingot of 


’"* (These figures are taken from Mr. A. Hewitt’s report.on the Exhibi- 





2 cwt. This large ingot was to be rolled into rails at Hayanges. It 
was sent, but the trial did not take place in consequence of the 
rolling mills not being adapted for odling steel. The small 
from the two first crucibles were tilted’ into }in. bars, and tested by 
tension at Mr. Kirkaldy’s. The mean of the four bars showed a 
breaking strain of 80 kilos. per millimetre square (51 tons per 
square inch), but the elongation was only 3°1 per cent. The metal 
was shorter than tbat of the preceding bars. Its percentage of 
carbon is 0°0037. It is therefore not true steel, but homogeneous 
iron, more or less hardened by its phosphorus and silicon. The 
tools made at Hayanges from the first ingots blunted on hard 
pig, even when hard tempered. So in the matter of hardening in 
water, as in the matter of dynamic-resistance, phosphorus is but 
an imperfect substitute for carbon. 
V.—STEEL OF THE SIXTH CONVERSION OF HAYANGES PIG. 

Two ingots were made as follows: Refined metal, 34 lb. : mal- 
leable iron of the same charge, 14 Ib. ; spiegeleisen, } lb. 

The fracture of the ingots showed a metal very slightly carbu- 
rised, The tilted steel only retained ‘0032 of carbon. When hot 
the metal worked easily, and it was tilted without cracks; but 
the cutting tools made of it blunt more easily than those of the 
fifth conversion. It is therefore simply homogeneous iron, hardened 
by phosphorus, not steel. Some bars of fin. square were 
tested by the tension strain, The mean of{fourbars was 59°3 kilos. 
per square millimetre (37 °8 tons per square inch), with an elongation 
of 1°3 percent. That is less than the bars of the fifth conversion, 
in spite of the increased charge of nitrate; but here the difference 
arises chiefly from the larger dimensions of the bars. Their transverse 
section is twice as large. A third ingot of 2 cwt. was run from 
the united charges of five crucibles, made up as follows :—Cakes, 
301b.; malleable iron, 15 lb.; spiegeleisen, 41b. This large 


VI.—PrRopvcTs OF THE SEVENTH CONVERSION OF HAYANGES PIG. 
_ The refined metal of the seventh conversion was to be treated 
in Mr. Heaton’s own patent furnace, but it was entirely scorified by 
the injudicious arrangement of the furnace. 


VII.—STEEL OF THE EIGHTH CONVERSION (HAYANGES PI@). 


Eight crucibles were charged with—Cakes, 30 1b.; malleable iron 
of the same conversion, 151b.; spiegel, 41b. The fractures of the 
ingots were finergrained than before; the steel forged easily. Turning 
tools and cutters made of it stand fairly when moderately tem- 
pered, but chip if overtempered, and blunt if insufficiently tem- 
pered. This was the most highly carburised of the three steels 
made of Hayanges pig. I found it tocontain ‘0048 of carbon, and 
even ‘0062 in the ingot. That is the line of demarkation between 
steel and hard iron. 

The experiments as to breaking strain on four 4in. square barsgave 
about the same results as the sixth conversion. They broke under 
a mean load of 79°2 kilos. per square millimetre (50°3 tons per square 
inch), with an elongation of 3°2 per 100. That is still a steel, oe mee 
homogeneous iron, ing “body.” We see that the Hayanges 
steels elongate less than those of Longwy. Now their analyses 
clearly prove, as we shall see, that this is due to their larger per- 

tage of phosphorus, and that, ceteris paribus, the dephosphori- 
sation is the less complete as the pigs are the more silicious. 





V.—TENSION TESTS OF THE STEEL. 

I have quoted in the preceding paragraphs some of the results 
obtained by Mr. Kirkaldy from his tension tests of the Moselle 
steel. I have united them in this table with a view to readier 
comparison. I add the breaking strain calculated upon the area 





ingot, like its predecessor, was to be rolled into rails, but this 
has not been done for the reason above given. 


of fracture as well as the percentage of carbon which I found by 
the Eggertz method in the tested bars. 
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To appreciate the real significance of the figures in this table | 
we must compare them with the results obtained from the steels 
of established reputation. 

Table F of Mr. Kirkaldy’s work gives us the following results : 
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The percentages of carbon are not given, but we know bythe use 
for which these steels are destined that the two first are hard 
steels, with a percentage of 0°006 to 0°010, the four last soft steels, 
or homogeneous iron, containing little more than 0°003 to 0°005 of 
carbon. By this we see that the Longwy steels produced from 
pigs containing but little silicon would be soft steels of fair tena- 
city but small elongation, especially so as to samples Nos. 15 and 
16, obtained with a small charge of nitrate. The Hayanges steels 
show less tenacity and insufficient elongation. They are “‘ short,” 
though they contain a very small percentage of carbon, a defect 
which results from the presence of phosphorus not removed by the 
nitrate. Let us also compare the Moselle steels with the Swedish 
and Austrian steel. According to Mr. Kirkaldy’s tests, the fol- 
lowing are the results obtained by the Fagersta Bessemer steels:—- 
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Breaking load. 





Breaking load. | a 
‘See ae lee) ice | Comparison | Elongation S 
In tons| Inkilos. In tons; Inkilos. | of the area per cent. on| & = 
per sq. | pers | per sq. | per sq. | of fracture | the original be 
inch. | millim. | inch. |! millim. | with the lengt: ag 
original area F 8 


Of original fracture Of area of fracture. | 











59 to 69) 93 to 109 57 to 64! 89 to 103 | 0°91 to 0°95 | 2to 6 per 100 0°0100 
54 to 65) 86 to 10245 to 58) 71 to 92 | 0°80to 082) 4to 6 ,, 0°0070 
58 to 65) 90 to 103 45 to 46) 70 to 73 | 0°68 to 082) 9told 0°0045 
8 {133 to 13431 48 to 49 | 0°36 to 0°37 | 12 0°0035 
53 to 58 106 to 119 26 to 27; 42 to 44 | 0°37 to 046 1llto22 ,, 00030 


The Neuberg steels tested at Vienna have yielded the .results 
indicated in the following table :— 











inferiority of the Moselle steel appears again when we compare 
the breaking loads calculated per square inch of the area of frac- 
ture. In the Swedish steel the breaking loads exceed 57 tons, and 
often 64 tons, while the No. 15 Longwy sample only reaches 
54 tons (87 kilos.), and the Hayanges (No 19) only 84 kilos. 

Finally, when we compare the steels containing a low percent- 
age of carbon—viz., from 0°0032 to 0°0037—we see that the elon- 
gation of the Swedish and Austrian samples reaches 12 and even 
20 per cent. The Hayanges steel only reaches 3 per 100. The 
Longwy steels, more highly purified, are more ductile. The No. 14, 
produced with the maximum charge of nitrate, elongated 12°5 
per cent. As to the breaking loads, calculated with reference to 
the original area, the Moselle samples generally give the best re- 
sults, viz., 37 to 50 tons, instead of 30 to 36 tons ; but calculated 
upon the area of fracture, the No. 14 only can compare with the 
Swedish steels. That gives 70 tons (109°7 kilos.), as against 
105 to 134 kilos., while the steels Nos. 16 and 17, being less 
pure, only go to 84 and 85 kilos, and No. 18 only to 
61 kilos. (38 tons). Im a word, we may conclude from the 
foregoing analysis that the Heaton process does not readily 

roduce hard steel of good body from phosphoric pigs 

ut that it will produce soft steel and homogeneous iron, 
which differ only from the common Bessemer steels by a 
somewhat greater stiffness and by a diminished tendency to 
elongation under heavy loads. It remains for us to show to 
what extent this defect is due to oa age and to what extent 
it is sible to purify the metal by the Heaton process, 

I will only remark, before I have done with the question of the 
quality of the steels, that to be quite sure of the conclusion we 
shall hm to investigate their dynamic resistance as in the case 
of malleable iron. We shall only arrive at the relative value of 
the different steels by determining accurately the effect produced 
on the bars by loads which do not strain them beyond the limits 


of their elasticity. 
(To be continued) 





THE TWIN-SCREW YACHT WYVERN. 


WE illustrate at page 334 the Wyvern yacht, a very handsome 
boat, constructed by Messrs, Brassey and Company, of Birken- 
head, to whom we are indebted for the tracings from which our 
drawings were prepared and for the following particulars :— 


.| Frames of angle iron, lfin. by ljin. by jin., spaced 18in. apart; 


keelsons and stringer bars, 1fin. by 1jin. by jin.; beam on every 
frame of angle iron, 2in. by 2in. by }in.; skin plating, }in., ,,in., 
and in. in thickness; deck stringer plate, 10in. by ,{in.; tie- 
plates, 5in. by ,,in.; one small bulkhead formed of jin. iron; the 
rivets in skin plating are gin. diameter, spaced lin. centres 
apart. The keel, stern, and stern-post are double-riveted; the 
remainder of the vessel is single-riveted. All the seams and 
joints are made tight with canvas and red lead. The deck is of 
ellow pine, 44in. by 2in.; the waterways are of red pine, 7in. by 
Bin: the rail is of oak, 4in. by 1fin. The cabin is arranged wit 
sofa, table-lockers, &c., and the forecastle is comfortably fitted for 
the crew. The cooking apparatus is in the engine-room. The 
Wyvern has a fore and aft schooner-rig (shoulder-of-mutton sails 
rigging being of wire. 

The Wyvern is propelled by twin-screw engines of the following 
dimensions :—The diameter of the boiler barrel is 2ft. 6in.; the 
length of tubes is 5ft.; they are 75 in number, of brass, and 1}in. 
ter. The length of fire-grate is 2ft.; breadth of ditto, 
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In comparing these tables we at once see the perfect agreement 
of the results obtained in the two countries. On the one hand, 
the elongation increases in caer to the diminution of carbon 
in the steel ; and, on the other hand, the breaking loads, as com- 

ared with the original area, decrease with the percentage of car- 
im but, as compared with the area of fracture, vary very little. 
If, now, we compare these figures with those which we obtain in 
the case of the Moselle steels, we shall see that the elongation of 
the Swedish and Austrian steels, with 0°0045 to 0°0060 of carbon, 
is from 9 to 10 per 100; while in the case of the Moselle steels 
(Nos. 15 and 19) it only runs from 3 to 4 per 100. The breaking 
oad, compared with the original area, is 51 to 52 tons in the case 
of these two Moselle samples, while in the case of the Swedish 
and Neuberg steels the maximum is 46 tons per square inch. The 
strength is increased by the silicon and phosphorus; but the 





2ft. Gin.; diameter of dome, lft. Gin.; diameter of cylinder, 54in.; 
stroke of piston, 6in. The working pressure of steam is 40 lb. to 

The Wyvern was originally fitted with screws 2ft. 6in. 
diameter by 4ft. pitch; these were afterwards altered to 3ft. 
itch. It was intended that the engines should 
run about 200 revolutions per minute, but with the intention of 
saving wear and tear by a reduction in the number of revolutions, 
the screws were increased in diameter and pitch; but this, of 
course, was attended with a slight reduction of the speed of the 
ship. The boiler is fed by two force pumps, and also by an 
injector. The Wyvern has, we believe, proved fast and commo- 
dious, and is altogether a very favourable specimen of pleasure- 
boat construction, 





ForEIGN MECHANICAL InpusTRY.—(From our correspondent.)— 
The profits of the French Railway and Marine Blast Furnaces, 
Forges, and Steelworks henge | amounted in 1868—9 to £58,945, 
as compared with £141,024 in 1867—8. The operations of the com- 
pany experienced, it will be seen, a considerable decline in 1868—9, 
as com with the previous twelve months. The Orleans 
Railway Company has ordered from M. Weyher-Loreau a 20-ton 
crane at £460, to be delivered free at Ivry. Staffordshire iron is 





ion of 1867, 


again beginning to be introduced upon the Havre market, 
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PROPOSED NEW STREET FROM CHARING 
CROSS TO TOTTENHAM COURT ROAD. 


At a meeting of the vestry of the parish of St. Anne 
prin samy | a very recently, a plan for a proposed new 
street from ring . 

Cross to Tottenham —— —* ee 
Court-road, which OXFORD ST 
had been suggested 
by Henry Bidgwood, 
Esq., the St. James’s 
representative of the 
Metropolitan Board 
of Works, was taken 
into consideration, 
and the vestry unani- 
mously resolved to 
support the  pro- 
posed improvement 
by every means in 
its power. 

It appeared from 
the statements 
which were made 


that as long ago as 
1838 a select com- \ 





mittee of the House 
of Commons report- 
ed that it was desir- 
able to make a direct 
communication be- 
tween the north and 
south parts of the 
metropolis, and that 
the select committee 
assumed Charing 
Cross and the east 
end of Oxford-street 
(Tottenham Court- 
road) to be the 
points between 
which such direct 
communication 
should be made, but 
thatsince that time 
little or nothing had 
been done towards 
carrying out the re- 
commendation, and \ 
that the difficulties 

of going fromOxford- 
street to Charing 
Cross, or directing 
any one how to go 
there, were as great 
asever. 








of Leicester-square, apinc © 

and the west sides Po 

of the New National Gallery and Trafalgar-square; and 
would be the greatest possible convenience to the inhabitants 
of St. James’s, St. Margaret’s, and St. John’s, Westminster, and 
the parishes lying tothe south of Charing Cross and to the 
North of Tottenham Court-road. It would perhaps be of the 
greatest use to the inhabitants of the parish of St. James’s, who 
now in order to go to Tottenham Court-road have either to 
wind through the narrow and circuitous streets lying between 
Regent-street and Tottenham Court-road, or to go all round by 
Regent-street and Oxford-street. 

Another great advantage of the proposed improvement would 
be that access by its means oonk be obtained to the Thames 
Embankment by a sweep round Charing Cross, and that advan- 
tage would be taken of its formation to make in connection there- 
with a railway between the north and south of the metropolis ; the 
necessity for which was admitted when Parliament some years 
ago passed an Act allowing such a railway to be made. 

It was also remarked that the street when made would most 
likely lead to a great desideratum, namely, a central depdt 
for the goods traffic of the various railways. 

It may be remembered that two or three years ago a bill was 
deposited for taking Newport Market, and some of the adjoining 
property of a similar wretched character, for the purpose of 
constructing a central depét: it is obvious that if the promoters 
of this bill had obtained their Act, they would have had to make 
several wide approaches in order to prevent continual stoppages 
in the surrounding streets. 

If the proposed improvements be carried out, no difficulty 
can possibly arise on this head, as the block of property in 
question will be then surrounded by three main approaches, 
namely, the New-street (which is to be 60ft. wide), rt man 
street, and Upper St. Martin’s-lane, whilst on the fourth side it 
would be bounded by Grafton-street and Litchfield-street, com- 
paratively good streets, which might be easily widened in connec- 
tion with the new works. 

The estimate for this great metropolitan improvement was 
stated to be about half a million. 


3 a 

The proposed im- _ 6 
provement if carried ~% 4 
out would gothrough © 2 ~ 
a very inferior class z enst 
of property, and 4 ane 
would include in its << 
length the roadways .é foc, 
on the east side a ai nos 





CANADIAN PATENT LAW. 


Tue following letter has been received by a gentleman in 
this country in reply to some questions addressed by him to 
the Canadian Commissiohers of Patents:— 

Department of Agriculture, 
Ottawa, October 13th, 1869. 

Sir,—I am directed by the honourable the Commissioners of 
Patents to acknowledge the receipt of your letter of the 21st ult., 
and inform you, in answer to your question, viz. :— 

First, ‘‘Can a resident for one year in Canada obtain a patent 
as the assigaee of an invention now resident in Canada?” Under 
authority of Section 8 of Patent Law, the assignee is allowed to 
obtain a patent only when the inventor or discoverer himself is 
entitled under Section 6; that is, if such inventor or discoverer 
has been a resident of Canada for one year next before his applica- 
tion. 

Second, ‘‘ Would the fact of the inventor having patented the 
invention more than six months before the date of the application 
for the Canadian patent prevent the issue of such patent to the 
inventor’s assignee?” Under Section7 of Patent Law it would, in 
all cases, prevent the issue of the patent. 

Third, ‘‘ Would the printing of the inventor’s specification in 
the Blue Book form by the English Patent Office prevent the issue 
of the Canadian patent to the inventor’s assignee?” Under 
authority of the 3rd Sub-section of Clause 40, the commissioner 
may object to grant a patent in such a case. 

I have the honour to be, Sir, your obedient servant, 
THE AcTinc DEPuTY-COMMISSIONER OF PATENTS. 





From the granite quarries of Monson, in Massachusetts, there 
was recently taken a slab 350ft. in length, 11ft. wide, and 4ft. 


thick, measuring altogether 15,400 cubic feet, and weighing 
12834 tons. So says Brother Jonathan, at least. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2618. Joun Epwarps, Richmond-road, Hackney, London, “‘ Improve- 
ments in railway es and in means for communicating from one 
to another of the same.”. 6th September, 1869. 

2627. Ricuarp Martyn, Clinton Villa, Redruth, Cornwall, Witu1am 
Wittiams Martyy, Pennance, Gwennap, Cornwall, and WILLIAM 
CHARLES TREVENA and THomas Henry Harry, South Downs, Redruth, 
Cornwall, “‘ An improved wheel bundle for dressing or separating tin 
ores and ores of all metals and ore which is held in suspension in water 
and earthy substances.”—7th September, 1869. 

2814. Wittram Campers, United University Club, Suffolk-street, 
London, *‘ An improved method of and means for ventilating.” —28th 
September, 1869. 

2848. Ropert CrickmeERr, Doris-street, Lambeth, Surrey, ‘‘ An improved 
mode of and apparatus for preventing priming in steam boilers and for 
regulating the supply of steam therefrom.”—1st October, 1869. 

2919. Dittwyw Parrisu, Threadneedle-street, London, “ Improvements 
in axle boxes.”—Partly a communication from Davis Henry Dotterer, 
Philadelphia, U.S.—8th October, 1869. 

2042. ALEXANDER Horace Branpvon, Rue Gaillon, Paris, ‘ Improved 
means of locomotion.”—A communication from Thomas Luders, Olney, 
U.S. - 9th October, 1869. 

2968. Tuomas Stevenson, George-street, Edinburgh, Midlothian, N.B., 
*‘ Improvements in iron girders.”—12th October, 1869. 

2985. Barratr CaLvert, Bolton, Lancashire, “‘A new or improved 
machine for cleaning hose pipe used for fire engines and other pur- 
poses.”—14th October, 1869. 

3000. Georce WituiamM Row ey, Addle-street, London, *‘ An improved 
ladies and children’s combined under garment.”—15th October, 1869. 

3019. FREDERICK FetLp Wuitenurst, Cambridge Cottage, Richmond- 
road, Putney, Surrey, “‘ Improvements in apparatus and machinery for 
mashing grain and obtaining products therefrom.”—16th October, 1869. 

3065. JuLes Becker, Rue de Penthievre, Paris, “‘ An improved apparatus 
for stopping bottles.” 

3067. WittiaM Rosert Lake, Southampton-buildings, London, ‘“ Im- 
rovements in rotary blowing engines.”—A communication from 
hilander Higley Roots and Francis Marion Roots, Connersville, 

Indiana, U.S. 

3071. FLEEMING JENKIN, Fittis-row, Edinburgh, Midlothian, N.B., ‘‘ Im- 
provements in bridges.” —2Ist October, 1869. 

3073. Ropert James Goopropy, Charleville-square, Tullamore, King’s 
County, and RicHarp Epwarp Donovax, Ashgrove House, Upper 
Rathmines, Dublin, Ireland, ‘‘ A new or improved apparatus for roast- 
ing, baking, burning, or drying coffee, malt, nl other granular, 
pulverous, and vegetable substances.” 

3075. Henri ADRIEN BonNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in sewing machines.”—A communication from Jean 
Sabot, St. Etienne, France. 

3079. Wittiam Joun Rivinoton, Clerkenwell, London, ‘‘[mprovements 
in counting and registering apparatus.”—22nd October, 1869. 

3083. Jonn Casu and JosepH CasH, jun., Coventry, “‘ Improvements in 
boxes or cases for preserving letters, papers, and other documents.” 

3087. Toomas Hypes, JosepH Bennett, and Jonny Emu Bennett, 
Sheffield, ‘“‘Improvements in propelling ships and other navigable 
vessels.” 

3090. Leo Mevrin, Mount-street, Berkley-square, London, ‘“‘ Improve- 
ments in clocks and other instruments for measuring time.”—23rd 
October, 1869. 

3093. Witt1aM Ropert Lake, Southampton-buildings, London, “ Im- 
provements in the manufacture of dry white-lead and white-lead 
pigment from metallic lead.”—A communication from George Thomp- 
son Lewis, Philadelphia, Pennsylvania, U.S. 

3095. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘“‘An im- 
proved adhesive compound, and its application to stamps, labels, 
wrappers, envelopes, and other like articles.”—A communication from 
Philip Syng Physick Conner, Philadelphia, Pennsylvania, U.S. 

3097. James Epce, Madeley, Salop, ‘‘ Improvements in flat wire rope.”— 
25th October, 1869. 

3099. WittiaM Biacketr Haicu, Oldham, Lancashire, ‘‘ Improvements 
in circular saw benches.” 

$101. Tuomas Hoey, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
fire-places for dwellings, and in arrangements in connection therewith 
to promote ventilation.” 

3103. James Purpy Rennoipson, South Shields, Durham, ‘“ Improve- 
ments in steam lubricators.” 

3105. Josepn Hasseit Nutt, Kingston-upon-Hull, “‘ An improved manu- 
facture of wrappers or envelopes used in hydraulic and other presses.” 
— 26th October, 1869. 

$109. CHARLEs Simpson, Mount-street, Grosvenor-square, London, ‘ Im- 
provements in the manufacture of miniature or toy bricks for the use 
of children for model or architectural building and for artistic or 
—e purposes, together with the apparatus in connection there- 
with.” 


3111. ALFrep Bowater, Sheffield, ‘‘ An improved machine for rolling or 
shaping metals.” 
3113. Witt1amM LLEWELLYN, Park-street, Bristol, ‘‘ Improvements in 
armour plating ships, applicable also to forts, turrets, shields, and 
ts.” 


3115. Oriw Lewis Hopson, Birmingham, ‘“‘ New or improved machinery 
or apparatus for reducing the diameter of wire or rods for wire draw- 
ing, and for other like purposes.”- A communication from Douglas F. 
Maltby, Waterbury, Connecticut, U.S. 

$120. James BaLteny ELkinctron, Newhall-street, Birmingham, ‘ Im- 
provements in the manufacture of copper and in separating ofher 
metals therefrom.”—27th October, 1869. 

$122. Ropert Ventress, Stockton-on-Tees, Durham, “ Improvements in 
saws and in apparatus or machinery connected therewith.” 

$123. James Watson, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvements in presses for compressing cotton, jute, and other 
materials.” 

3124. SoLomon Bennett, Richmond-road, Dalston, London, “ Obtaining 
valuable products from the waste liquors run off from tanneries.” 

3126. Jonn Water More, Market-street, Finsbury, London, and Jonn 
Norman, Hoxton-square, London, ‘‘ Improvements in means or appa- 
ratus for clipping horses and other animals.” 

3127. Georce Tusss, Goodge-street, London, “Improvements in turn 
buckles for cupboard and other doors, and in the mode of adjusting and 
fixing knobs ur handles thereto, which improvements are also appli- 
cable to adjusting and fixing knobs or handles to lock spindles.” 

3128. Lewis Potrer Muirueap, Leadenhall-street, London, “ Improve- 
ments in apparatus for raising sunken ships and other submerged 
weights.” 

$129. Francis TayLor, Romsey, Southamptom, ‘“‘Improvements in 
apparatus for receiving, drying, and deodorising human excrement.” 

3130. NatHAN RANDOLPH VaiL, Brixton, Surrey, “Improvements in 
axles for rail and tramway carriages and vehicles.”—A communication 
from James Milton, ~~ New York, U.S. 

3131. WittiaM KDwarpD Newton, Chancery-lane, London, “Improve- 
ments in drawing frames.”—A communication from Charles Wall, New 
York, U. 

$132. Sttas Covert Sauissury, New York, U.S., “Improvements in 
steam boilers and generators.”—28th October, 1869. 

3134. Japez James, Princes-street, Stamford-street, Surrey, ‘‘ Improve- 
ments in apparatus for bending and jointing metallic or other sheets, 
so as to form boxes, cans, or other vessels.” 

3135. ANDREW Know Les, Pendlebury, Lancashire, “Improvements in 
machinery and apparatus for cutting and getting coal.” 

3136. Witt1aM WALLACE Girpwoop, Lea Cottages, Barking-road, 
Bromley, Middlesex, ‘‘An improved self-lubricating metallic elastic 
packing, especially adapted for high temperatures.” 

3138. Tuomas TayYLor and James Wass Davies, Manchester, ‘‘ Improve- 
ments in apparatus for singeing horses.” 

3139. Joserpu Avcustus MILLER, Boston, Massachusetts, U.S., ‘‘Im- 
provements in the construction of steam generators and surface con- 
densers.” 

3140. CuarLtes Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “ An ee method of and apparatus for moulding and 
casting metal columns.”- A communication from Felix Courtois, 
Boulevart de Strasbourg, Paris. 

$141. Mark Darnsrovon, Levi Darnsroven, and Exocu Darnsroven, 
Dewsbury, Yorkshire, ‘“‘ Improvements in lubricators for steam engine 
cylinders, or other purposes where steam can be applied to melt tallow 
for lubrication.” 

$142. AnpRew Naren, Leith, Midlothian, N.B., “Improvements in 
steam carriages for common roads.” 

$142. Grorce Burce, jun., Rochester, Kent, “Improvements in the 
manufacture of cement.” 

$144. Bensamin JosepH Barnarp Miu.ts, Southampton-buildings, 


London, “ Imp in facturing cigars.” —A 





ou, “Certain improvements in machinery for spinning and 

oubling.” 

$149. Orro FannenseLm, Chiswell-street, Finsbury-square, London, 
“Improvements in cooking apparatus.”— A communication from 
Carl Daniel Ekman, Stockholm. 

3150. CHARLES Sacre, Manchester, and Stansore Perkins and WILtiaM 
Sme.uie, Gorton, Lancashire, ‘Improvements in the manufacture of 
wrought iron or malleable metal of steely quality.” 

3152. Jonn CLavton Mewsurn, Fleet-street, London, “ Improvements in 
apparatus for feeding boilers, and for raising and forcing fluids 
generally."—A communication from Alexander Friedmann, Prater- 
strasse, Vienna, Austria. 

3153. Wittiam Epwarp Gepoe, Wellington-street, Strand, London, “A 
novel method of welding iron or any other metal in the manufacture 
of every kind of water or gas pipe, boxes for power, shafts, axle boxes, 
tubes, coupling boxes, gun barrels, and generally of all the cylinders 
and cones entering into the manufacture of fire-arms, as also in all 
analogous manufactures.”"—A communication from Gustave Lion, 
Boulevart du Prince Eugéne, Paris. 

$154. Leoxarp Wray, Ramsgate, Kent, ‘“‘ Improvements in motive power 
engines.” 

$155. ALEXANDER Patrick Wricut, Overton Villas, Brixton, Surrey, 
“Improvements in machinery for breaking, softening, and preparing 
flax and other fibrous materials.”.—A communication from Robert 
Hanham Collyer, Courtrai, Belgium. 

3156. Ropert Marspen, Tinsley Park Works, Sheffield, “‘ Improvementa 
in pulley blocks or apparatus for raising heavy weights.” 

3157. Thomas Moore, South Stockton-on-Tee*, Yorkshire, and Cnaries 
Artuur Heap, Teesdale Ironworks, Stuckton-on-Tees, Yorkshire, 
** Improvements in apparatus for raising and lowering weights.” 

3158. Wiitt1amM Bancrort Espevut, Southwick-street, Hyde Park, London, 
‘* Improvements in centrifugal drying machines.” 

3159. ALFRED Minton, Kossuth-terrace, Victoria Park Station, London, 
“Improvements in electro-coating iron and other metals.”—30th October, 
1869. 

$160. Epovarp pe Lacritarpaie, Lorient, France, “ Improvements in 
the construction of suction syphons for raising liquids and producing 
condensations and evaporations in vacuum.” 

3161. WittiamM Renny Watson and Ricnarp Mveray, Glasgow, Lanark- 
shire, N.B., ‘‘Improvements in machinery for doubling yarns or 
threads.” 

3162. Bartnecemy Brancai, Rue de Rennes, Paris, “‘ Improvements in 
the manufacture of cartridges suitable for mining and general purposes, 

— and in the apparatus employed therein.” 

3164. James Dewar, Kirkcaldy, Fifeshire, N.B., “‘ Improvements in the 
manfacture of artificial fuel.” 

8165. Epwarp Forp, Oakley-street, Chelsea, London, ‘‘ Improvements in 
chromatic slides for cornets, trumpets, trombones, and other similar 
musical instruments, and in devices for operating the same.” 

3166. Ropert CHARLES Appy, Lisburn, Antrim, Ireland, ** Improvements 
in spindles or flyers used for preparing and spinning flax, cotton, silk, 
wool, and other fibrous materials.” 

3168. ALBerT THoRNTON, Cleckheaton, Yorkshire, and Ben Senior, 
Heckmondwike, Yorkshire, ‘‘ Improvements in carding engines or 
machinery for carding wool or other fibrous substances.” 

3169. WituiaAM Bircu, Salford, Lancashire, ‘Certain improvements 
applicable to sewing machines.” 

3170. WiLkiNnson Jackson and Josepn Jackson, Halifax, Yorkshire, and 
James Cowci.t, Bradford, Yorkshire, ‘‘ Improved means of preventing 
the escape of smoke from steam boiler aud other furnaces.” 

3171. Peter Jensen, Chiswell-street, Finsbury-square, London, ‘ Im- 
provements in guns for bayonet drill.”—A communication from 
Frederic de Wahlfeldt, Stockholm. 

3172. Beavcname Tower, Moreton, near Ongar, Essex, ‘‘ Improvements 
in hot-air engines.”—1st November, 1869. 

3173. Cuartes Goprrey Gumret, Leicester-square, London, “ Improve- 
ments in ships’ rudders and in steering gear therefor.” 

3174. Ropert Spice, Cirencester-place, Fitzroy-square, London, “ Im- 
provements in the manufacture of artificial stone and for forcing 
iquids into porous substances.”—A communication from Arthur Pye- 
Smith, Marine Lines, Bombay. 

3175. Georce Waite, Queen-street, Cheapside, London, “An improved 
metallic central-fire cartridge for breech-loading fire-arms.”—A com- 
munication from Josef Neumeyer, Vienna, Austria. 

$176. Ropert Davies, Liverpool, “Improvements in mechanism or 
machinery for transmitting motive power.” 

3177. Wittiam Conne.t, Glasgow, Lanarkshire, N.B., “‘ Improvement in 
water-closets.” 

3178. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ Improvements 
in motive power engines, and in the means and mechanism for gene- 
rating such power.”—A communication from Madam Charles Errani, 
Rue Gaillon, Paris. 

$179. ALEXANDER WYLLIE, Stewarton, Ayrshire, N.B., ‘‘ Improvements in 
the manufacture of Scotch bonnets, and in the material, means, and 
apparatus employed therefor.” 

3180, CuarLes Epwarp Caw ey and Joun Newton, Manchester, “ Im- 
provements in tramways and in carriages to run thereon.” 

3181. Jonn Prentis Hawcey and Epwiy Everep Hit, Brixton, Surrey, 
“Improvements in apparatus for controlling the flow of water from 
constant supply pipes."—2nd November, 1869. 

3182. SicismunD Leon, St. Paul-street, New North-road, London, “ Im- 
provements in apparatus for cooking and lighting by gas.” 

3184. Thomas Wricnt and Isaac Fox, Nottingham, “ |mprovements in 
machinery or apparatus employed in the manufacture or production 
of piles on net or lace or other fabric made on twist lace machines.” 

3185. Fevix Francois Samier, Rue du Boulois, Paris, and ALPHONSE 
ANTHOINE, Rue Corbeau, Paris, ‘‘Improvements in metallic vessels 
intended to prevent all liquid or solid inflammable substances from 
igniting.” 

3186. Henry James Hoce Kino, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in apparatus for measuring. indicating, and regulating the flow 
of liquids.” 

$187. faomas StepHeN Martin, Plymouth, Devonshire, ‘‘ Improvements 
in the construction of self-acting stop cocks.” 

3190. Epwakrp SNELL, City-road, London, “ Improved compounds or com- 
positions in imitation of marble, veneer, and other substances to be 
used in the manufacture of fancy and other articles.” 

3191. James McDowa tt, Johnstone, Renfrewshire, N.B., “ Improvements 
in machinery for sawing and otherwise cutting timber.” 

$192. Witt1am Garpyer, Manchester, ‘‘ Improvements in mechanism or 
tools for the manufacture of parts of watches or timekeepers, and in 
the mode of securing the works of watches in their cases.” 

3193. Georce Stvciair, Leith, Edinburgh, Midlothian, N.B., *‘ Improve- 
ments in treating wood and other vegetable fibrous materials for the 
production of paper pulp, and in the boilers and apparatus employed 
therefor.” 

$194. Epwarp Fincn, Beaufort-square, Chepstow, Monmouthshire, “‘ Im- 
provements in dock-gates and caissons for closing the entrances to 
docks and basins.”—3rd November, 1869. 

3196. Henry Wipe, Manchester, “ Improvements in the construction 
and working of electric telegraphs.” 

3198. Matrnew WiLson, Wellingtcn-street, Southwark, Surrey, ‘ Im- 
provements in sink traps.” 

3200. CHARLES DE VILLE WELLS, Marseilles, France, “‘An improvement 
for regulating the speed of marine steam engines when the screw is 
lifted out of the water.” 

$202. ALEXANDER Russe.t, Cheapside, London, ‘‘ Improvements in appa- 
ratus for making trucks or plaits applicable to sewing machines.” —4th 
November, 1869, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

$216. Perer WALKER and ANDREW Wacker, Brougham-road, Dalston 
London, ‘“‘ An improved gas meter.”—8th November, 1869. , 

3218. Noam Suaw, Eau Clare, Wisconsin, U.S., “Generating steam in 
steam boilers, and protecting the grate bars in the furnaces under the 
said boilers.”—8th November, 1869. 

$226. WituiaM Rosert Lake, Southampton-buildings, London, “*Im- 
provements in machines for heckling hemp.”—A communication from 
George Webber, Boston, Massachusetts, U.S.—9th November, 1869. 





Patents on which the stamp Duty of £50 has been Paids 

2926. Henri ApRIEN Bonnevitie, Sackville-street, Piccadilly, London, 
**Manure.”—10th November, 1866. 

2948. Georce Crawsnay, Gateshead-on-Tyne, Durham, and Jomn 
Tuomas, Newcastle-on-Tyne, Northumberland, ‘‘ Retining pig or cast 
iron.”—10th November, 1860. 

2957. Georce Crawsnay, Gateshead-on-Tyne, Durham, and Joun 
Tuomas, Newcastle-on-Tyne, Northumberland, “ Titaniferous iron ores, 
&c.”—12th November, 1866. 

3065. GeorGe Hase.TINE, Southampton-buildings, Chancery-lane, London, 
“ Drilling rocks.”—22nd November, 1866. 

2960. ABDIEL Hawxrys, Hatton-garden, London, “ Sculpturing or forming 

tal and other devices on andin marble, &c.”—12th November, 





hinery for 
communivation from John Wettstein and John Thomas I 
Baltimore, Maryland, U.S. , 

$145. Josera Henry Spencer, Aston, near Birmingham, “‘A new or 
improved compound for lubricating the journals or necks and 
bearings of rolls, rotating shafts, and other rotating bodies.”—29th 
October, 1869. 

3146. Ropert Joun Everett, West Ham, Essex, ‘‘An improved process 
for the manufacture of salts of ia from iacal gas 
liquor.” 

$148. Jonn Exce and WILLIAM JAMES GRADWELL, Lungsight, near Man- 








or 
1866. 

3015. Jomn Macmritan Duntop and Frank Crosstey, Manchester, 
“ Cutting india-rubber.”—16th November, 1869. 

3061. Percy Granam BucnanaNn Westmacott, Elswick, Newcastle-on- 
Tyne, “ Conveyiag, distributing, cleaning, and conditioning corn and 
grain, &c.”—2lst November, 1866, 

2059. Jouw Ricuarp CapMAn, Christopher-street, Hattun-garden, 
London, ‘‘ Forming joints between sashes. doors, drawers, &c."—12th 
November, 1866. 
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986. Thomas Pace, Adelphi, Lordon, 
oa nes, &c.”—14th November, 1866. 
2976. JULIEN Meme sn Be.evittr, Paris, 
regulator — to various industrial purposes, 
Now ember, 

JAME W —_ sap, Broughton, near Manchester, 
weeuur "4th Nov inaber, 1866, 


*tisprovenente 4 in locomotive 


“A new or improved spring 
&e.”—14th 





“Looms for 


297 








Patents on which the Stamp Duty of £100 has been Paid. 


3638. WiLL TAM toes uiser, Dublin, ‘Ordnance and projectiles.”—11th 
November, 18 

$111. Joan Sener EpMonpson and James Carson, Manchester, and 
Jonn Biaytock, Carlisle, ‘‘ Printing, numbering, and dating railway 
and other tickets.”—19th November, 186 

3136. Jonny Taytor, jun., Christehurch-r Streatham, Surrey, 
or moulded blocks for building purposes.”—21st November, 1862. 

3097. CHARLES WEIGHTMAN HARRISON, Lorrimore-road, Walworth, Surrey, 
‘* Looms for weaving.” —18th November, 1862. 









“Tiles 


Notices of Intention to Proceed with Patents, 


$133. MELVILLE CLemeENs, Boston, Suffolk, Massachusetts, U.S., 

improved shaft coupling 28th October, 1869. 

3137, WitiraAmM Ropert Laks, $ outhampton- -buildings, London, ‘‘ Improve- 
ments in coiled or volute springs.”—A communication from Joseph 

Trent, Millerton, New York, ts 29th October, 1969. 


«An 












2 THEODORE ATWATER, Paris, ‘An improved band for ladies’ 
wear.” 
1984. James DALZIEL DovcaLl, St. James’-street, Westminster, and 


Wiiviam Bartram, Sheffield, ‘A new or improved apparatus for Alling 
cartridges.”--1st July, 1869. 

1993, Henri Aprien BonneviL_e, Sackville-street, Piccadilly, London, 

‘A new and improved billiard aud bagatelle room convenience.” si 
communication from Maurice Geflowski, Batignolles, near Paris. 

1995, Epwarp Scort, Manchester, ‘* Improvements in weighting motions 
used in machinery for preparing, spinning. twisting, and doubling 
fibrous materials, and for other similar purposes.”—A communication 
from Windsor Brothers, Lille, France. 

1996. Sam SmirHson, Heckmondwik ’ Yorks shire, and GEror 
and Jonn Inman, Brighouse, Yorkshire, ‘* Improvements in valves 

valve té aps for regulating the disc: urge or flow of water or other fluids 


1 So 









or gases.”—2nd July, 1869. 
2012. AxcuisH Honour Avucustus Durant, Avenue-road, Shepherd’s 
Bush, Middlesex, ‘‘ Improvements in the mode or means of preparing 





or treating castor and other oleaginous seeds or berries for the manu- 
facture of oil, and in the manufacture of oil from the seeds or berries 
80 prepared or treated.” 

2014. Isaac James, Cheltenham, Gloucestershire, ‘‘ Improvements in 
machinery or apparatus for crushing or breaking stones, bones, and 
other hard substances.” 





2016. Joun Harr, Leamington, Warwickshire, ‘“ Improvements in the 
means of and apparatus for separating, distributing, and utilising 
sewaye.’ 

2017. Thomas Butter, Nottingham, and Roperr Freperick Carey, 


Notting sham Park, Nottingham, “Improvements in the manufacture 










of lace made on bobbin, net, or twist lace machines. 3rd July, 1869, 
2019. Joun Crank, Paisiey, Renfrewshire, N.B., and ArcninaLp Ewine, 
Glasg N.B., ‘Improvements in fecding sicam boilers 
or and in the apparatus or mechanism employ ed therefor.’ 
im 





2029. Winutam Brackerr Hatan, Oldham, Lancashire, ‘‘ Improve: vents 
in machinery or apparatus for cutting, sawing, ind boring wood,” 

Joun GEpDGE, Wellington “street, Strand, London, .“* An arm and 

lining chair for travel A communication from Maxemin 





Souler: urt » tin Taeediia, Paris. 
QuakrerMaIne East, Drummond Hotel, 


Gu 
2038. WILLIAM 
street, Euston-square, London, “Improvements i in the means of and 
apparatus for indicating or registering the tlow of liquids or fluids from 


cneret, 
Drummond- 


vats, casks, or other receptack 6th July, 1869, 

2040. Joun Snore, heen sancashire, * Imprc 
i) carding engines and other similar machinery.” 

2041. Davip Corr, Liverpool, ‘* Improvements in apparatus to prevent 

waste of liquids in filling casks.” 

2042. Henry Epmunxp Kwyicut, Love-lane, Wood-strect, 
provements in the construction of busks for stays, bodices, 
and other articles of wearing apparel.” 

2045. Vicror Apo_tpne DeauBeur, Maindy, near Cardiff, Glamorganshire, 
“Improvements in machinery or apparatus for compressing and 
moulding small coal and other matter or material for which great pres- 
sure is required.” 

2049. Jonn Roptnson, Rochds ue, Lancashire, 
chinery for cutting dovetuils.” 

2061. Wittiam ARNOLD, Barnsley, Yorkshire, and Win 
Fallowfield, near Manchester, ‘Improvements applic: 
boilers.”—7th July, 1869. 

2059. WituiamM Davis, Merthyr Tydvil, Glamorganshire, ‘‘ An improve- 
ment in the treatment of tallow used in the manufacture of candles 
and soap.” 

2060. Tuomas Know es, Birmingham, 
permanent way for railw: us.” 

2061. Isaran Winutams and Rasmus Carouivs Hansen WALLENDAHL, 
Birmingham, “I:provements in machinery for the manufacture of 
fish-hooks.”—A communication from Ole Ruskeland, Bergen, Norway. 

Sth July, 1869 

2063. Witniam Hurcrinson, Regent- road, Salford, Lancashire, ‘‘ Improve- 

ments in m: ichinery ratus employed in the manufacture of 








ements in cards used 





London, ‘ Im- 
gaiters, 





“Improvements in ma- 





a CARNELLEY, 
ible to steam 





“Improvements in wrought iron 








br s th Jul, 1869. 

2079. Taomas Davi Water, Palace-square, Norwood, Surrey, “‘ A new 
and improved self-acting measuring and tilting cask stand.” 

2082. Samver Reap, Buchanan-street, Glasgow, Lanarkshire, N.B., 


“Improvements in finishing fibrous and textile fabrics, and in the 
machinery or apparatus employed therefor "—1l0th July, 1869. 

2104. CaLuistus Aveustus Count de GoppEes DE LiANCcoURT, Quéen’s-road, 
Dalston, London, ** Improvements in life belts.” 

2108. Cnartes Pierre Enenne Rocne, Rue 8t. Appoline, Paris, ‘‘Im- 
provements in the conversion of cast iron into a metal having a steclified 
nature or forgeable steel.” 

2115. Joun Baryettr, Minories, London, ‘‘ Improvements in breech- 
loading fire-arms.” —A communication from Albert Bernard Zieschang 


and Frederick Louis Hugo Schmidt, Breslau, Prussia.—13éh July, 
1869, 
2121. Ropert Wiiicox, Kingstown, Dublin, Ireland, ‘‘Improvements on 


appliances or instruments for tinding and for picking up submarine 

cables, and apparatus connected therewith.” 

MicnaEL Jack, Cramond, Midlothian, N.B., ‘‘ Improvements in 
icultural implements, such as are used for drilling, grubbing, and 
milar operations,”—14th July, 1869. 

ALEXANDER RoLtason, Pembroke-road, Clifton, Bristol, “ Improve- 
ments in the mode of extracting ammonia, purifying gas liquor, and 
utilising the same.”—16th July, 1869. 

2179. Vicror E NE Mavucer, The Temple, Liverpool, ‘* An improved 
blotter or ink absorber.”—A communication from Charles C. Moore, 
New York, U.8.—19th July, 1869. 

2297. WitutiamM Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in block-calendars and other similar articles.”—A com- 
munication from Madame Adrien Maurin and Gustave Toiray, Paris.- 

B0th July, 1869. 

. Jonn THomas Way, Russell-road, Kensington, London, ‘* Improve- 

— in the manufacture of manures, and in the purific: ition of 

















0397 





23: go Tuomas Way, Russell-road, Kensington, London, “ Improve- 
faments in the m: inufacture of soap, and in cleansing wool, and of 

woollen goods.” 
Isaran Davi 
gas exhausters. 








Harborne, Staffordshire, ‘‘ Improvements in rotary 
, 


3rd August, 1869. 





All persons having an interest in opening any one of such applications 

should leave particulars in writing of their objections to such application 
t the office of the Commissioners of Patents, within fourteen days of its 
ate. 
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mpton-buildings, Chancery-lane, London, 


| and st itionary plate, or of stammpers or of squeez 





ABSTRACTS OP SPECTFIOATIONS, 


The following descriptions ave made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majestu’s Commissioners of Patents. 





Class 1—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &e. 
1261. J. Thompson, Great Nelson-street, Liverpool, “* Motive power.” 
24th April, 1869. 

This consists in a machine composed of an endless chain of vessels 
rising in water on one side and falling in air on the other side, thus pro- 
ducing the revolutions of the wheels or shafts.— Not proceeded with. 

1263. A. Muir, Manchester, ** Stocks and dies »—Dated 24th April, 1869. 

The inventor makes the stocks with rectangular projec tions between 
which the dies fit, and he makes the screw for regulating the position of 
the movable die to screw into a swivel block jointed to the stocks. When 
this block is raised the dies can be taken out, and when down the head of 
the reguliting screw holds the movable die in its place. 

1265. R. Foster, Liseard, “ Crushing and pulverising.”—Dated 24th 


—Dated 


April, 





This consists in machinery for crushing or reducing the mineral or 
other substance to course powder. This consists in the employment of 
edge runners and a pan, or of plain, fluted, or roughened rolls, or of a roll 
rs, or of any one or more 
of these of any convenient construction working in combination, or in a 
conjoined operation with novel mechanism, which also forms a portion of 
the invention. The substance or material to be ground may be supplied 
to the crushing mechanism either in a dry or wet state. 

1274. J Cuppirnp, Hingham, “ Motive power.”—Dated 24th April, 1869. 

This consists in employing a circular rotating lever in combination with 
wheel work in the construction of machinery for obtaining motive power. 
This circular rotating lever operates upon the same prince iple as the lever 
of the first order—a poker for example—with this difference: the poker 
has a vibratory or up-and-down motion impurted to it, whereas the lever 
employed, instead of being formed of a straight bar or rod of iron, is 
formed as a wheel with a circular rim. 

1284. H. Hart, Burton-on-Trent, “ Motive 
1860. 

This consists in the employment of rollers comprising w heels, drums, 
or cylinders carrying some flexible material, one of which being caused 
to revolve presses against another and iraparts rotary motion the reto, and 
so on for as many wheels or rollers as are required to be driven. The 
—s are made by preference with flanges, so that the flexible material 
may be effectually retained on the surface or surf: aces, but they are 
also made without flanges. 




















."—Dated 26th April, 


pow 





1285. This application is still under the consideration of the Attorney- 
General. 

1288. W. E. Newron, Chancery-lane, “ Steam generators.”—A communica- 
tion. —Dated 2th April, 1869. 





1is consists in constructing a steam generator or condenser of main 
and branch pipes or pipe-like structures, arranged to oce:py right-angled 
or cross positions, and forming tiers and rows of tubes, connected so as 
to form but a single ucture, yet ind depe ondent, is separate 









as regards 









expansion and contraction, and : i miution between or 
around ¢ as well as throu; gh them in vario 
1299. S. OAKMAN, Boston, U.S., ** Furnaces.”— Dated 26th April, 1869. 


This consists in combining with a smelting or other furnace a vacuum 
chamber in which the ex st is produced by mechanical means, the 
chamber being connected to the furnace by suitable flues, sothat a proper 
draught may be maintained. This vacuum chamber has inlets over the 
ports of the furnace, so that the flame and heated products of combustion 
——- from the ports may be drawn into the vacuum chamber, and thus 

’ rom the workman. 

. Hawxuvrst end J. 
"Dated 

This consists in mingling with the distilled water within the boil er, or 
upon its way thereto, a strong solution of caustic lime in such quantity 
and at such intervals of time that the water contained in the boiler will 
be a weak solution of the same. 
1321. W. R. Lake, Chancery-lane, 

1869, 

This relates to a furnace which may be used in a steam generator, or 
for many other analogous purposes, and it consists in placing within the 
fire-box of such furnace a chamber opening above the grate bars, through 
which the coal is fed, which coal, before falling upon the grate bars, is 
exposed to the action of the heat evolved within the fire-box while 
retained in the chamber, above which is a cover for venting the escape 
of the gases distilled from the coal, which may be utilised either by bung- 
ing them down in a pipe or pipes and discharging them below the inean- 
descent coke, through which they will pass, or they may be conducted 
away in pipes to be utilised in another place 
1324. O. Rose, Bolton, "Dated 29th April, 1869. 

These improvements consist in using a small steam piston and cylinder, 
which may be combined with what is termed a dash pot. for suddenly 
closing each emission valve or for suddenly opening each emission valve, 
when so arranged that the steam can be admitted and exhansted from the 
there ‘through ports in its piston and cylinder at each movement 

1ereo 














* Preventing corr 


POLLOCK, 


San Francisco, 





sion in boilers 


“Generating steam.”—Dated 28th April 

















** Steam engines 














J.G. F. and G. 
Date 129th April, 

The inventors employ thin and flexible steel bands, on which they 
thread small pieces of leather of a width equal to the thickness of the 
band which it is desired to make. The strips of leather run transversely 
across the driving band, so that the length of the strip corresponds with 


Ww. 


L8G, 


bane 





Biow, Comimercial-street, 


“ Driving 














the width of the band.—-Not proceeded with. 

1326. E. Crown, York, “ Utilising waste heat.”—Dated 29th April, 1869. 
The inventor employs a boiler of two horizontal tubes : ged one 

over the other, and connected by a number of upright tubes arranged at 





short distances apart a horizontal tubes. The water line of the 





long the 





boiler is at the diameter of the upver tube or thereabouts, and the boiler | 


below this line is enclosed ia a chamber of brickwork into which at one 
end the products from the furnace enter, and which at the other end is 
connectcd with the chimney, sothat the chamber is, in fact, the flue of 
the furnace, The sides of the chamber at the level of the vertical tubes 
are corrugated so as alternately to approach and recede from the vertical 
tubes, so that the draught i:e mse to passinanundulatingdirection, This 
causes it to impinge more effectually on the vertical pipes, and at the 
ne time sufficient space is obtained for a man to pass through t} 
amber to clean it from time to time. 
1327. R. Exspon, Brockham, Surrey, “Lime kilns.” —Dated 30th April, 1869. 
The furnace is built at one end or foot of the kiln for combustion of coal 
or other fuel, and beyond this is a second furnace, in which coke or other 











ic 





c 








suitable fuel is bnrnt. The g: from the first pass over and are brought 
into contact with the heated fuel in the second furnace, and are there 
mixed with a larger quantity of atmosph: eric air than is necessary for per- 





fect combustion of the fuel. The total product of combustion and distil- 
lation from the coke furnace passes through a brick chamber, where a 
still further supply of air is introduced sufficient to reduce the tempera- 
ture to the degree required. 
330. J. Jamieson, Oldham, 
Dated 30th April, 1865 
The inventors employ tour valves hs ving a steam valve and an exhaust 
valve at each end of the cylinder h working independently en the 
facing of its respective port, the valves being of a plate form, and the 
exhaust ports and their valves being of about twice the area of the steam 
ports and their valves.—Not proceeded with. 





and T. Hot, Rochdale, ‘Steain engines.”— 











Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1269. C. D. Apert, Southampton-buildings, 

tion.—Dated 24th April, 1869. 

The invention consists in placing upon the axle of the hand-wheel as a 
fulcrum, a double-ended, forked, or double lever. The two ends or prongs 
on one side of the fulerum of this lever pass down in a slanting direction 
beyond the circumference of the hind wheel, where they are connected 
by a transverse bar, and are furthermore provided with ‘small rollers. — 
Not proceeded with. 


1279. W. R. LAKE 
24th April, 18 
This consists in certain improvements in the construction of the axle- 
boxes of railway rolling stock and other vehicles and journal’ for the 
purpose of obiaining a constant and uniform supply of lubricating 
material where required. This purpose is accomplished by the admission 
of air into an air-tight vessel or chamber containing the lubricating fluid 
in connection with the axlé-box or journal, at such times and to such an 
extent as to permit a sufficient quantity of the lubricating fluid to fuw 
into the desired position. 
1281. J. Farren and W. Turner, Dublin, “ Velocipedes,” 


* Velocipedes.”—A communica- 


hancery-lane, “‘Axle-boxres.”—A communication.—Dated 






-Dated 26th April 





ts in the utilisation of the weight of the body to be thrown 
alternately upon a saddle or seat bar and upon a footboard to be supplied 
for the purpose, asa substitute for the muscular action of the legs on a 
crank, as at present performed, Also inattaching a T-shaped rod orbar toa 














asddle or seat-bar, or to a lever hatdle or to both, so that when the lever 
handle is pressed down it may act on the tup of the T-shaped bar, which, 
being connected with the saddle-har or lever handle, cutises or assists in 
causing the cranked axle of the machine, attached to thé saddle-bar, to 
revolve ; and in applying a brake by means of a bar of metal attached to 
the outer end of the lever handle of the guide-wheel. 

1286. J. Smrra, Dublin, ‘Railway signals.” —Dated 26th April, 1869. 

The inventor proposes to construct on any line of railway an insulated 
conductor, broken or interrupted in such lengths as may seem most suit- 
able, such conductor being connected by means of metallic rollers or other 
convenient arrangement with one of the poles of a battery attached tothe 
train. the other pole of such battery being connected electrically with the 

earth. 
1289, R. Sterne, Cork, ‘‘Anchors.”—Dated 26th April, 1869. 

The stock is constructed in a curved or crescent form, and is made heavy 
at the centre in order to give the anchor unstable equilibrium when it is 
dropped in the wrong position. When the point of the stock rests on and 
bites the ground in that position it becomes a power lever, which cants 
the anchor over immediately any strain is brought on the cable, and there- 
by causes one of the flukes to bite or enter the ground. 

12 Anperson, Londonderry, ‘‘Velocipedes.”—Dated 27th April, 1869. 

In one modification with two wheels, the front wheel is arranged ina 
swivel for steering and for supporting the front end of the reach or frame, 
whilst the propelling action is applied to the hind wheel, the axle of 
which is formed with two cranks, having their pins in line and not on 
opposite sides of the axis. The eranks are acted upon by connecting rods 
jointed to the arms of a propelling lever centred upon the reach ata point 
near the front of the hind wheel. The propelling lever has arms project- 
ing forwards, to which stirrups are suspended for the feet, and a handle 
is carried up from it in front, to be taken hold of, and have the action of 
the arms applied to it. The saddle or seat is hinged or otherwise con- 
nected to the frame so that it can oscillate vertically, and it is connected 
to the propelling lever behind the fulcrum of the latter, so as to com- 
municate the action thereto.—Not proceeded with. 

1300. R. MARSHALL, Buraley, “* Wheels.”—Dated 27th Apri 

This consists in a novel and peculiar combination of a me 
boss with spokes or arms of wood, and a felloe or rim ei 
nary construction, or of a single piece of wood bent in th 

















, 1869. 
allic nave or 
rof the ordi- 
rm of a circle 











and surrounded by an iron hoop or tire.— Not proceeded with. 
1303. J. H. Stupsox, Bolton-street, Piccadilly, “Propelling by currents of 
air.” — Dated 27th April, 1869. 


Hitherto the pneumatic motive power for pneumatic propulsion has 













been obtained only by putting a certain volume of atmosphe air into 
motion by means of a pump, fan, jet, or otherw regardless density 
incidental thereto. The inventor proposes to utilise the contraction and 


expansion due to forced changes of temperature in conjunction with fans, 
pumps, blowers. or already applied means of putting the air into motion, 
in order to obtain an increased effect and a quicker transit of trains or 
supply of air for ventilation without having to increase the dimensions or 
the validity of the blowing machine.—Not proceeded i 
1315. R. B. Forses, Boston, U.S., America, “ Rigging ves 
April il, 1869. 
1is consists first in binding the sails by battens, jack stays, or other 
convenient and usual attachments to the yards at their foot instead of to 
™ se at the head of the sails, thus rendering the largest and longest side 
i the sail, which is most difficult to subdue or furl in strong br 
pe rmanently and constantly furled or subdued. Secondly, th 
above the lower yard, excepting skysails, are slung and par. lel 1 or 
secured so as to brace very sharp ‘and above the eyes of the standing 
rigging and back-stays, and they do not hoist and lower, but are perma 








."—Daied 28th 






























nent. The lower yard is as usual permament, but is also slung just ubove 

the eyes 7 he rigging. 

1322. W. Witkin, Paddington, and J. Cuark, South-street, Finsbury, 
a Radiat ting axles.”—Dated 29th April, 1869. 

The inventors construct the carriage longer and lighter than usual, and 
mount it upon six wheels, instead of four. The several 7 s of wheels 
are fitted to bogie frames, which have vernent under the framing of 
the carrias ceutre pair having late ment to the extent of 









the versed sine of the curve, an] the for aft — 
with central fulcrum pins, move or radiate round them 
of the axles, if produced, meet in the centre of the curve 
fitted to the centre pair of wheels is fitted with an elongated tube, ¢ 
ing on each side to half the wheel base, and the fore sal aft be 
furnished with corresponding poles on the inside to meet the 
poe —Not proceeded with. 
. RR. Gurrisu, Aberdeen Purk-road, 
Oth, 1869. 
This consists in applying and attaching outside each of the usual pieccs 
of elastic or side-springs a protective piece of kid leather or other suitable 
material, according to the nature and strength of the boot or shoe.—Not 
proceeded with. 


N., ‘* Bicycles.”— 


Dated 


April, 








Class 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with 


Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 
1267. S. Brooker, Brichouse, “ Carding wool.”’—Dated 24d 









This consists, First, in the employment of a doffer be 
card filleting or narallel rings as heretofore, also of an ordinary card stripner 
to work. in contact with the doffer; and to the under an formed by the 
xr and stripper the inventor applies a roller on } i 
cireular knives or flanges fixed at suitable distance 
to the Py: ired width of the strips to be performed.— Ni 
1230. G. Waite, Cheapside, * Carding tow.” 
if, 1869. 

One of the principal features of the apparatus ec 
main carding roller, which in this apnaratus r 
drum hitherto made use of in tow carding engines, 
ing roller in this improved apparatus is of a much : 
the carding drum of ordinary ag eager x engines, 
part of the invention consis 

Celiver the material to the main ¢: wrding “ae or, 





Dated 26th 


A communicat 


ion, 




















and at 


as drawing or stretching rollers on the tow before this latter reaches the 

said ms ay carding roller. 

1292. . Prowetr, Southwark, “ Knitting machines.”—Dated 26th Aprii, 
i000 4 


In constructing a knitting machine the inventor employs bearded 
needles, similar or nearly so to ordinary hosiery needles, and he mounts 
them on slides, which are actuated in such a manner as to give to the 
needles an endwi srse. The slides are arrange > by side in suit- 
able guides, Their sumaber depends on the width of the work the machine 
is required to make, and on the gauge of the ms chine. The slides are 
worked by cams which act upon them in succession and progressively 

] 








a 























from side to side of the machine. Each pair of needles, as its slide is 
oon back, passes under a stationary bar called the presser bar, which, 

y bearing on the boards, closes them down to the stems. Beyond the 
rs bar is another stationary bar having teeth upon it, and the needles 
pass between the tecth. This bar the inventor calls the comb har. The 





heads of the needles, when they have passed behind the presser bar, enter 

between the teeth of the comb bar. 

1295. B. Dorson, Bolton, “ Carding engines.” 
26th April, 1869. 

The radial arms and cam wheels are ma 
jections and r es on their circumferen employed to govern the 
order of suecession in which the top flats are lifted. The slides are made 
in two parts, and to the upper part of one of each them is jointed a 
weighted elbow lever, the lower end of which forms a catch. 

1308 G. Heves, Radcliffe, and E. Bariow, Lancaster, “ Winding yarn.” 
Dated 28th Apr il, 1869. 

This consists in improved arrangements of mechanism for enabling the 

yarns to be wound on the bobbins or pirns at a uniforth speed, and placed 
igual side by side. The spindles of the bobbins are driven by bands 
on the tin drum in the usual manner, but instead of giving the drum a 
uniform speed, as at present, it is given 2 continually varying spee 
cording to the varying diameters of the parts of the bobbins where 


—A conmunication.—Dated 


2 





2as usual, and dises with pro- 











yarn is received, and the heart wheel for working the traversing guides 
has a varying speed corresponding with that of the tin drum. 
1328. W. Spence, Chancery-lane, “ Making felt.”—A communicution.—Dated 


39th April, 1869. 

According to this invention in machines for making felt in sheets, the 
table which covers the wool to be felted has imparted to it, at the same 
time, both a longitudinal and a transverse reciprocating motion. The 
table is thus caused to work both longitudinally and transversely at the 
same time, but with the extent of its motion in one direction differing 
from the extent of its motion in the other direction. 


ae 








Class 4.—AGRICULTURE. 


Iacluding Agricultural Engines, Windlasses, Implements, Flour 
ills, dc 
1272. A. Jack, Maybole, Ayr, “Reaping machines."—Dated 24th April, 


1869. 

This consists in so arranging the joints or couplings between the main 
frame of the machine and finger-bar that they are concentric with the 
crank or longitudinal shaft, being attuched thereto by eyes or bearings 
which surround the crank shaft. 























Nov. 19, 1869. 


THE ENGINEER. 














1273. A. CLarK, Chancery-lane, “‘ Reaping and mowing machines.”—A 
communication.—Dated 24th April, 1869. 

The invention consists in making the finger-bar—that is to say, the bar 
to which the fingers are secured —of one single piece, and in extending it 
in an elevated position backward along the inner side of the driving- 
wheel, so that it will support the box in which the driving-wheel hus its 
bearings, and also the pole, and gll the other mechanism connected with 
the driving of the cutting and raking apparatus and set.—Not proceeded 
with. 

1298. J. H. Sams, Aberdeen, “ Sawing machines.” —Dated 27th April, 1869. 

The inventor uses a circular disc thick at the centre and tapering to the 
edges. - This disc is pierced obliquely through its centre, and then keyed 
on or otherwise fastened to a rod or shaft, which is driven by suitable 
gearing from the land-wheel of the seed-sowing machine, so that the 
plane of the disc is inclined at any required angle to the shaft. The disc 
is arranged to work on a flat or round-bottomed hopper, and in its alter- 
nating right-and-left motion in each revolution sweeps the grain or seed 
over the discharge-hole, through which it falls into the pipes. 

1318. D. Grete, R. Burton, J. Goznrey, and T. Atkinson, Leeds, “‘ Cul- 
tivating land.”—Dated 28th April, 1869. 

The First part of this invention relates to improvements in the con- 
struction of cultivating implements to facilitate turning at the ends of 
the bouts. When giving motion to cultivating implements by means of 
hauling ropes actuated by a stationary engine pr engines, we connect the 
hauling ropes to a bar or lever mounted on the implement, so that the 
point of draught shall be behind the centre of the steerage wheel. When 
the direction of draught is changed the bar or lever to which the hauling 
ropes are connected swings round, passing over the top of the steerage, 
and after swinging past a certain point it acts on the steerage-wheel, and 
directs it so as to assist in turning the implement. 











Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dr. 
W. R. Lake, Chancery-lane, ** Locks.” 
27th April, 186! 
This relates to k 


Datcd 


—A communication. 







ks provided with a set of circular plates or tumblers, 
which, by their position in relation to each other and to certain parts of 
the mechanism, prevent or permit the actuation of the lock by a handle 
or knob outside the dour whereon the lock is placed, and which handle 
furnishes the only means of communication with the interior of the lock 
from the outside of the door, the lock having no keyhole or other aperture 
through which such communication could be effected. The handle is 
connected to the tumblers by a spindle, and is furnished with a graduated 
scale, the position of whose numbers in relation to a fixed point or points 
on the lock-case form the only means for ascertaining in what manner the 
lock must be manipulated to allow the door to be opened. 











1329. J. Broaproot, Glasgow, ** Lavatories."—30th April, 1869. 

This consists in forming a hollow support or stand for the lavatory top 
or basin into which the used water may be allowed to pass through a 
plug-hole in the bottom of the basin, and which is fitted with a tap at 
the bottom for withdrawing such used water periodically. The basin 
piece may be of earthenware or enamelled cast-iron, and the support may 

e of cast-iron, zinc, or other metal or of earthenware. The support is 
made in the form of an ornamental bracket, and is fixed agai 
bulkhead, partition, or ling, by screws, some of which can be entered 
— the inside, whilst lugs may be formed on the hollow support for 
others. 




















Class 6,—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
921. J. Mackintosn, North-bank, Regent’s-park, ** Working guus.”— Dated 
27th Murch 1869 
The object of this invention is to obtain protection when working guns, 
and the invention consists in mounting guns on hinges or jointed frames 
connected with sprir which balance the gun, so that when the gun is 
fired it recoils to a lower position, taking with it the frame for loading, 
and is retained by a stop which, wheu removed, the action ef the springs 
brings up the gun to its firing position. 








Class 7.-FURNITUORE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1270. P. Jensen, Finsbury-square, “Sewing machines. 
Dated 24th April, 1869. 

This consists in the peculiar construction of the spoolhook. The 
Wheeler and Wilson spoolhook is of a shape similar to a crescent, and the 
needle passes close behind it, and is then, to some extent, guided by it 
during part of its rotary travel. But while the open part between the 
two horns of the spvolhook passes the needle the latter is not guided by 
it as now made. That part of the inner circumference of the spoolhook 
which guides the lower part of the needle just before the latter approaches 
the next following prvjecting horn of the spoolhook, is extended or 
prolonged, so as to afford the desired guide for the needle and prevent its 
catching against the spoolhook or scratching the bobbin or spools. 

1275. O. Excuoim, Edinburgh, “ Preservation of food.”—Dated Wath April, 
1869. 
This consists in the simple process of stirring or mixing, and spreading 
semi-liquid substances, such as the whites and yolks of eggs, either 
separately or combined, in thin layers over surfaces such as plates of 
metal, glass, porcelain, wood, or other non-injurious substance which 
would not be chemically acted upon by the matters, and there and then 
subjected to or acted upon by a current or blast of pure and dry air, or 
otherwise air heated to such a low temperature as would carry off all the 
watery matter or moisture, and useless or unimportant volatile odours or 
gases yiven off therewith, so as thereby tothoroughly dry or desiccate the 
useful solid matters in a granular state. 
1282. A. Watson, Newington Green-road, “ Sleeve links.”—Dated 26th April, 
1869. 

The inventor employs a front plate, to which a bar or back plate is 
pivotted or pin jointed, so as to turn around each pivot or pin joint in a 
plane parallel, or nearly so, to the plane of the front plate. This bar or 
back plate has a stud or studs projecting therefrom to enter a recess or 
recesses formed in the back of the front plate, or, if desired, such recesses 
may be dispensed with, in which case the pivot or pin joint will be made 
to work somewhat stiffly. —Not proceeded with. 

1287. A, V. NewToy, Cha , “* Parasols.”—A communication, 
26th April, 1869. 

This consists in so arra.ging the ribs, the stretchers, and the covers of 
parasols that when in the spread or expanded condition the ribs will pro- 
ject at right angles to the stalk, forming, for the must part, a flat top 
with a central conical extension on one side of the top to be capable of 
adjustment on the stalk, so that the conical extension may project above 
or below the flat part of the top or parachute formed by the projecting 
ribs. 

1296. The Hon. R. Frower and M. Crow.ey, Durrow, Ireland, “ Organs.” 
—Dated 27th April, 1869. 

This consists in the construction of an instrument containing but one 
row of keys capable of detachiwg the ordinary lever board so as to act on 
a single or double set of palets at pleasure, and thereby instantly pro- 
ducing on this one row of keys the effect of two or three. In organs of 
the ordinary construction the lever boards are made in one piece and are 
fixtures, but according to this invention the lever boards are divided, 
one being a fixture and the other movable. 








"_ 4A communication, 
















Dated 


acery-lan 


This consists of a tube made by preference of metal in the interior. A 
bed or cup is free to slide therein, motion being imparted to it by a stud 
attached toa pin connected to the cup free to travel in a slot in the case. 
—Not proceeded with. 

1301. H. W. Hart, Fitzroy-road, * Ovens.”—Dated 27th April, 1869. 

This consists in constructing ovens of 4 closed metal chamber provided 
with a door or doors at one or both ends or sides, such door being by pre- 
ference made of sufficient width to allow of a table or false bottom to the 
oven being drawn in and out through the same. This chamber is sur- 
rounded by a metal casing so constructed as to leave a space between it 
and the chamber on every side, in which space is contained water.—Not 
proceeded with. 

1302. T. AsppEen and E. H. Lampert, Leeds, ‘‘ Boots and shoes.”—Dated 27th 
April, 1869. 

The inventor fixes between the insole and the outsole of the boot or 
shoe an air tube or channel. This tube passes longitudinally through the 
heel and the waist oz the boot or shoe, and has at its upper side a longitu- 
dinal slot or opening. A series of holes is formed im that part of the 
insole which is over the opening in the air tube, and air enters the tube 
at the heel end thereof and passes up into the boot or shoe through the 
said opening and holes.—Not proceeded with. 

1305. T. A. HABERKORN and B. Rupoupn, Berlin, “ Sewing machines.”— 
Dated 28th April, 1869. 
he main shaft is put in motion by means of the handle and the fly- 
wheel either by hand or treadle, in the ordinary manner. The working 
of the machine is effected by the eccentrics set on the main shaft in the 
following manner:—The leading or feed rod is set in reciprocating 
motion by the eccentric upon which it is fixed. The former then acts 





upon the leading prism or feed cylinder joined to it by one end, and this 
again transfers its movement to the needie bar, so that the latter is 








the | 





obliged to perform, with the needle applied to it, an alternating hori 

zontal motion. The eccentrics actuate the two alternating levers in such 

a way that one of them rises whilst the other descends. 

1306. J. J. J. Lewis, Manchester, “Hat ventilating.”—Dated 28th April, 
1869. 


This consists principally in applying the system of a single shaft or 
tube divided by a partition or brattice into upcast and downcast shafts 
(such as is frequently used for ventilating mines) to the ventilation of 
hats or other coverings for the head.—Not proceeded with. 

1307. J. B. Kroiui and A. Froment, Paris, “ Percolators.”—Dated 28th 
April, 1969. 

This consists, First, in having the bottom of the upper cylinder solid, 
with a central aperture or valve worked by a key from the outside 
Secondly, in adapting a tap thereto ; Thirdly, in the employment of an 
inner recipient or smaller cylinder (which is placed in the interior of the 
first-named one), at the bottom of which the filter is fixed, and below and 
round it a number of circular openings are made for the passage of the 
filtered liquid.— Not proceeded with. 

1311. J. Pru, Finsbury-circus, ‘‘ Ventilating.”—Dated 28th April, 1869. 

The apparatus is preferably made somewhat in the form of an umbrella, 
in order that it may be expanded and raised to the upper part of the 
apartment, and be moved about therein, whereby the vitiated air in the 
upper part of the chamber becomes broken up and dispersed, fresh air at 
the same time taking its place.— Not proceeded with. 

1312. L, Isaac, Tottenham, ‘‘Folding tables.”—Dated 28th April, 1869. 

This invention is designed to enable tables, stands, or stools to be closed 
up within a small compass, so as to occupy very little room when not re 
quired for use, and in some cases so that the top and base framing of a 
small table or stool can be packed up within a tube, which then serves as 
a walking-stick (made to carry an umbrella if desired), arranged in such 
a manner that when the parts are opened out and placed in position the 
tube or a part of it shall serve as the leg of the table, stand, or stool. 
1313. E. Cooper, Laurence Poutney-lane, “‘ Ventilating huts.” - Dated 28th 

April, 1869. 

This consists in adapting to the inside of hats, and by preference at 
that part thereof where the head lining is situated, a piece of cork or 
other suitable waterproof material or fabric, so made as to leave a series of 
vertical or diagonal channels or passages for the admission of cold air and 
the emission of perspiration ur heated air from the inside of the hat when 
placed on the head uf the wearer thereof. 

1314. T. Bostock, Stone, Staffordshire, “Elastic shoes.”"—Dated 28th April, 
1869, 

This consists in the application of the elastic fabric or spring beneath 
the same portion of the upper, so that it is wholly or partially conceale4, 
and will yet have sufficient play or action as to allow of the boot or shve 
being readily put on or taken off the foot. 

1319. W. E. Gepce, Wellington-street, ** Stringed instruments.”"—A commu- 
nication.— Dated 28th April, 1869. 

The object sought is the rigidity of and the maintenance of an invariable 
distance between the head-bar or pin-plate, in which are fixed the ends of 
the pins and the lower bar; and the construction of this new system of 
barring or framing is intended in the first place to oppose any drawing 
together of these two parts by the interposition of rigid metallic bars of 
any shape, flat, square, or T-shaped, and even of hollow iron; and in the 
second place to prevent the head-bar or pin-plate from being drawn by 
the traction of the strings from its primitive vertical position, and in 
clining towards the action of the strings. These objects are attained by 
the use of an anangement of cramps applied on the face opposite that on 
which the strings are placed.—Not proceeded with 








Class 8.- CHEMICAL, 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
aud Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

7. J. Scmarn, Leith, ‘‘ Liquid soaps.”— Dated 24th April, 1869. 

The mixtures are as follows:—No. 1:—Wheat bran, 6]1b.; linseed, 

58 Ib.; caustic soda, 321b.; potash, 80 1b.; calcined soda, 951b.; ton 

natron wiber’s salt, 251b.; sal ammoniac, 7lb.; pitch, 57 Ib. ; 

:—Oleine, 201b.; olive oil, 101b.; butter, 5ilb.; rape 
glycerine, 4 lb.; turpentine, 6 Ib.; benzine, 1} Ib.; sal 
ammoniac spirits, 7 lb.—Not proceeded with. 

1316. J, Frovicn, Barnes, jas generators.” —Dated 28th April, 1869. 

This consists of two fire-brick chambers connected at the bottoms by a 
short flue. The first chamber contains the fuel in a powdered state, such 
as small coal, coal dust, sawdust, or peat, and be fed from time to time 
at the top. The fuel descends by gravity, and is burnt by the aid of a fan- 
blast entering through a number of tuyeres near the bottom of the 
chamber. The gaseous products of this combustion pass through the flue 
into the second chamber, which is supplied from time to time by a door 
placed at or near the top, with coke or large pieces of non-bituminous 
coal, so that all the gases resulting from the combustion in the first 
chamber are forced to ascend through a column of red-hot coke. The gas 
is thus converted into carbonic oxide, and is then ready for use; and the 


carbonic oxide gas thns produced may be burnt by either bot or cold 
" 






















of heat. 
1317. A. Merepirn, Neigate-street, London, ‘Tron and sted.”—Dated 28th 
April, 1869, 

The inventor raises the temperature of the iron toa very high de 
before beginning to force the blast through it by means of a refinery 
in the said usual way of making refined iron. In this preliminary 
process the impurities are in part separated, whilst at the same time,the 








ire 


. metal is raised to the heat necessary for the successful action of the blast 





passing through it. When the metal is at the highest heat attainable in 
the refinery the metal is at once run into the Bessemer vessel, and heated 
by the Bessemer process, which is conducted in the usual way, and 
regulated according to the awpearance of the flame, as is well understood 








| rails chiefly are produced it is difficult even now to pla 


In carrying this invention into effect the iron may advantageously be run | 


directly from the blast furnace into the refinery furnace. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
1262. H. Reep, F’qhaston, “ Distending bags,”—Dated 24th April, 1869, 

When it is desired to expand the bag the closed end of the latter should 
be placed downwards in a tube, the open end stretched over the open or 
uncovered end of the tube, when, by exhausting the air or creating a 
sufficient vacuum therein, the bag is distended.—Not proceeded with. 

1264 Werce. Brotnens, City-road, “ Shirt studs.”—Dated 24th April, 1869 

The stud or solitaire, as the case may be, consists of two parts, or, in 
other words, the head is movable. To the bottom plate is soldered a 
small hollow oval-shaped tube, having a sort of club-shaped opening for 
the reception of a pin soldered to the head plate ; this pin is provided 
with two small projections, and forms the key by which the upper and 
lower plates are connected. ~ Not proceeded with. 

1266. J. HEAD, Axminster, ‘* Harrows.”—Dated 2th April, 1869. 

This consists in forming at the upper end of the tine of harrow a 
mortice joint, into which a flat bar of iron or other suitable material is 
tightly fitted, and secured therein by a belt and nut, this bolt passing 
through both the mortice and the bar.—Not proceéded with. 

1268. J. CRABTRER, Sheffield, “‘ Cutting shives or bungs.”—Dated 24th April, 
1869. 

This consists in the application and employment of one or more slides 
moving in a groove of a V or other suitable shape cut in the front part of 
the spindle of an ordinary turning or other lathe, or in a front piece 
screwing on or otherwise attached to such spindle. 

1271. D, A. 8S. Macrnrosu, Glasgow, “ Cask spile.”—Dated 24th April, 1869. 

This consists of a chamber or vessel in which two tubes are fixed. The 
chamber is formed with closed ends and in each end an opening is made 
Into the opening at the lower end of the chamber a tube is inserted, being 
soldered or otherwise fixed therein. The part of the tube which is 
situated inside the chamber, extends upwards to very nearly the top of 
the chamber, and the portion of the tube which is situated outside the 
chamber is that by which the improved spile is fixed into the ca: In 
the upper end of the chamber a hole is formed, and to it a tube is con- 
nected, the tube extending to very nearly the bottom of the chamber. 
Not proceeded with. 

1310. H. A. BonnEvILee, Paris, “ Concentrating caloric.”- 
1869. 

This consists in concentrating the degree of heat which is deemed 
sufficient, and in preventing the radiation and loss of the caloric contained 
by the water poured into vessels, such 4s baths, intended to hold warm 
water by enclosing them in an envelope or covering made of felt, or felted 
stuff, or any other material enjoying the property of preventing the 
radiating of heat. 

1320. H. Bray, Notts, “‘ Graining in oil.”—Dated 28th April, 1869. 

A composition of gine and treacle or other agents or equivalents is 
prepared and placed in a mould, upon which the inventor places a board 
or other covering which fits within the mould. He then presses this 
board or other covering on the composition within the mould, which he 
next uncovers and removes the composition. He then employs soap and 
soda with raw linseed oil and vegetable lamp black, or other equivalents 
or agents, and boils them together over a fire or heated surface until the 
water therein has evaporated.— Not proceeded with. 

1276. O. Excuoume, “ Preserving food.” —Dated 24th April, 1869. 
This consists in drawing the salt water from a closed cistern or from 








Dated 28th Apvril, 
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tanks in which the fish are being transported, and forcing it through a 
nipe or pipes, or it may be a close chamber with a set of pipes leading 
from it, through which the water is forced; the other end or ends of such 
conducting or inducting pipes convey the water into the same or other 
cisterns again, by preference down through the lid into the body of water. 

Not proceeded with, 

278. T. Forster and P. B. Cow, jun., Streatham Common, “ India-rubber 
“compounds,” — Dated 24th April, 1869 

The inventors make a new compound by combining with india-rubhber 
1 substance called coorongite, which has just been imported into this 
country for the first time 
1283. J. Connincaum, Harpford, “‘ Bread slicer.” —Dated 26th April, 1869. 

This consists in constructing a square or any other suitably-chaped box, 
case, or trunk, either of wood or metal, with a screw or racks and 
ns, and a thrust operated or worked by cams or spur gear and 
, giving the necessary feed for the thickness of bread or meat 
re ed. Attached to the side of the box, case, or trunk is a horizontal 
shaft fitted with a revolving knife at either end, which is worked by a 
handle or by the foot by means of a treadle, thua leaving the hands free 
to pick up with a fork or vtherwise the bread and meat, which are cut in 
slices and placed in separate compartments. --Not proceeded wit! 

1294. J. P. Cooper, Bow, “ Nuts and bolts.”—Dated 27th April, 1869. 

This consists in forming a recess in the face or other part of the nut and 
in fitting a railin the recess. The bolt is made with a series of grooves 
or channels for the entire length of its threaded portion, intoone @ either 
of which grooves the paw! is caused to take ; a spring or other appliance 
may be employed to act upon the pawl.—Not proceeded with 
1304. O. MRSELEY, Covent-garden, “* Smoking pipes.” 

1869. 

The inventor constructs an outer case of wood earthing, or other suit- 
able material or compound, in which he inserts the true bow] of the pipe, 
and although the external or false case may be of any ordinary form, it is 
preferred to make it spherical or globular, and to colour it in ir 
of a billiard ball; it is bored through for the insertion of the true bow! 
ind for the application of a cylinder of chalk beneath the bowl. 

1309. N. Voice, Handcross, Surrey, “ Cask tilts.”—Dated 28th April, 1869, 

This consists in the employment of a tube, band, or length of india- 
rubber, or other suitable elastic material, suspended between points across 
the back part of the stand. When a full cusk is placed uponthe stand its 
back end bears upon the india-rubber, and forces it down upon a curved 
bar below, but as the weight of the cask and contents becomes gradually 
lighter as the contents are drawn off, the india-rubber is able to gradually 
overcome the weight and to resume its normal position, thereby gradually 
lifting the back end of the cask.—Not proceeded with 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
NISHED IRON ORDERS: Their extent— WHERE THERE IS ACTIVITY 
How THE RISE IS AFFECTING THE MARKET—FOREIGN ORDERS 
SENT BACK FOR FURTHER INSTRUCTIONS--ACTIVITY IN RAILS: 
Difficulty in placing orders for the States—ACTIVITY IN ANGLES 
AND BARS IN MippLesBprovuGH: Firms full up to Februa 
THE RISE DISCUSSED: Good railway orders «ut: Their nature— 


Pic rrow: Te rise quoted—COAL : Prices at the adrane CoL- 


LIERS’ WAGES: The rise: Collicrs’ meetinas for short tin INn- 
FQUALITIES IN RAILWAY CHARGES: This district and Middles- 
hrouvah The question debated: A resolution come to at 


SIMILAR STATE 


Birmingham meeting of chambers of commerce 
General improvement 


OF THINGS IN AMERICA—HARDWAKES : 

GooD ORDERS FOR NAILS FOR ScoTLAND: Why obtained 
FINISHED iron orders for such quantities as five or ten tons are 
the largest of which we hear anything this week as having reached 
the works since the advance in prices has been notified, and much 
smaller quantities have been booked. 

New orders continue very scarce, and those previously in hand 
are no more than sufficient to keep the majority of the « lish- 
ments moderately occupied; where the specifications received 
before the declared rise in prices were tolerably numerous, there 
only is active work observed. No one will buy if he is not com- 
pelled to purchase by absolute necessity. Every middle man 
desires to keep his stock as low as possible, because the end of the 
year is approaching, and he will have to take an account of the 
contents of his warehouses. 

No new foreign orders are being put in hand of any kind, the 
advices received from abroad having to be retransmitted to cus- 
tomers with a view to ascertain if they will give the extra price 
which the makers require. If they should decline to do so just 













blast, as the process to be carried out requires a higher or lower degree | NOW ‘here is a growing conviction that they will have to give it 





directly that thenew yearsetsin. Both the great rail-making districts 
are understood here to be quite full of orders, Where American 
orders, 
We know that an order for 3090 tons has been refused by all but 
some three firms, notwithstanding that more than thirty houses 
were written to. There was nothing in the order which should 
make it undesirable; indeed, delivery was not required to be begun 
until March next, and no price was stipulated. The replies have 
been to the effect that no new orders for rails can at present be 
taken. 

Some firms who make rails for certain parts of America are still 
rolling, notwithstan‘ing that they have to stack; further, they 
are receiving the money forthem. Where asin the Middlesbrongh 





ake : Sag ge 
| district, for instance, Russia is chietly the market—and there too, 
| the ports are closed—there is hardly less activity in angles and 


| p'ates than there was till the season ended in rails, 


Hardly less difficulty is experienced by men here who want 


buy angles and plates from that district then is met with by those 
who desire to place new specifications for rails at the firms whence 
the United States markets have been principally supplied. 


to 


| Besides, if they should accept, an advance of 5s, a ton becomes a 





sine quad non. 

As a rule, the firms in that district report themselves to 
inquirers from hereabouts full up to February. Very little doubt 
seems, therefore, to be entertained that after that time other dis- 
tricts as well as this and North Staffordshire will have to follow 
the course which has been pursued here and put up prices £l a 
ton. Such a course is argued by the masters as inevitable, not 
only on account of the immense amount of business that will then 
be done in rails, but likewise because of the wages aspect of the 
question. 

The dissatisfaction at the advance a fortnight ago is no less now 
than it was last week. The complaints mostly concentrate them- 
selves in the assertion that if things were allowed to remain as 
they were, and sixpence given to the puddlers then, that we 
should have been doing a steady trade up to Christmas. Now, 
however, we shall be able, it is asserted, to do no more than jog 
on till that time somewhat lamely, with profits shaved down to the 
finest possible edge, by reason of the higher prices of materials 
and labour. There are aspects of the question bearing upon the 
circumstances under which the rise was ultimately determined 
upon, which are plentifully discussed wherever members of the 
trade meet, which I will not enter upon in this place; but they are 
certainly not such as to do other than cause one to lose faith in 
much of the good claim for the assumed oneness of interest of 
trade combinations. 

Amongst the railway inquiries in the market we note that soine 
22,000 tons of rails and nearly as large a quantity of accessories, 
These inquiries relate to two lines only—the Caledonian and the 
Great Southern of India, The first asks for 12,000 tons of iron 
and 500 tons of steel rails, with 400 tons of malleable iron fish- 
plates and 5000 tons of cast iron chairs. The Great Southern 
want 10,000 tons of rails, 12,000 tons of Greave’s cast iron 
sleepers, and a proportionate quantity of tie-bars, gibs, and 
cotters, 400 tons of fish-plates, and 9 tons of bolts and nuts, 

Pigs have been advanced from 1s. 6d. to 7s. 6d., in proportion 
to quality. The lowest rise has reference to certain qualities of 
Cleveland iron, and the highest relates to good Shropshire brands. 

Ironstone has likewise gone up. The best Northampton, not- 
withstanding an advance of a few pence shortly before, went up a 
further sixpence a ton instantly that it was known what the 
finished ironmakers had done. 

Coal is now selling at from 6d, to 1s, 6d, a ton advance where 
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the demand is most experienced. On and after the first of next 
month the prices west of Dudley will be raised :—Common coal, 
1s.; lumps, 10d.; and slack, 6d. a ton. The prices into boats, 
trucks, or carts, for works purposes, will be :—Best thick coal, 
12s, 6d.; common coal, 8s. Og oe 7s. 6d.; and slack, 3s. 6d. 
per ton. For domestic purposes, however, the quotations will be: 
—Best thick coal, 13s.; common, 10s.; lumps, 9s.; and slack, 4s. 
per ton. The ton will be that of 2240lb. 

The colliers’ wages are to be put up, as stated last week, 3d. a 
day to the thin-coal men and 6d. a day to the thick-coal men, a 
fortnight hence. A meeting of delegates from collieries have 
passed a resolution in which they express themselves as entitled to 
twice this rise, if their masters should not concede that which 
they say they would prefer—a reduction of two hours a day. 

The question of growing importance to this district, and which 
has been before more than once noticed in this place, is being again 
debated with increased energy. We speak of the comparative 
railway charges ‘as between us and the Middlesbrough district in 
particular. It is urged that the railway companies should not be 
allowed to depress old districts and raise up new ones at their 
pleasure. All the old districts of the country it is advanced seem 
to be placed at a disadvantage by the policy pursued by the railway 
companys generally. The trade and commerce of the country 
found for themselves natural channels before the construction 
of railways, but the railway companies appear to have undertaken 
to reverse that natural order of things. Each railway in its own 
district wishing to open up some fresh place, offered exceptionally 
low rates to such new district. The localities placed on the sea- 
board not only have the natural advantage of carriage by water, 
but in addition they are presented with such facilities by the rail- 
way companies that they come to the doors of traders in the 
Midland districts ‘‘ at a cost of nothing for carriage.” 

A great advantage to Birmingham and South Staffordshire is 
that it is near to London; but in order to assist Middlesbrough, 
which did not possess that advantage, what, it is being asked, are 
the railways doing? This is the reply: They carry the iron pro- 
ducts of Middlesbrough as far as Wolverhampton virtually for 
nothing. The distance from Middlesbrough to London is 240 miles, 
the charge 18s, 4d. a ton; and though the distance from Wolver- 
hampton to London is only 125 miles, the charge has been 17s. 6d., 
but it is now reduced to 15s. The reason assigned is that Middles- 
brough has sea carriage. To that the reply is, let Middlesbrough 
be content with the advantages she possesses, but don’t let the 
inland districts of the kingdom be deprived of such advantages as 
they possess. 

It is being confidently asserted that the policy of the railway 
companies is to take all the carriages at any price they can get. 
They acknowledge that the low tariffs do not pay them, but they 
get from the iniand districts such a profit as enables them to bring 
the remote districts into competition at home with the older locali- 
ties. 

The railway companies assert that most of the charges com- 
eS of are terminal charges, and that their terminal charges in 

ondon are at least 8s. 6d. a ton, such charges being rendered 
necessary by the great cost of the termini. 

What is now being maintained here upon this point is that the 
cost of the termini should be thrown into the general cost of the 
line ; that the terminal charges should be separate, and should 
only be for services rendered, such as loading, unloading, cartage, 
&c.; and that the mileage rate should be uniform from one place 
to another, so that the ironmasters and others should not be at 
what is termed the caprice of railway officials. 

All these points were raised at the meeting of the Associated 
Chambers of Commerce in Birmingham last Tuesday, when the 
question was brought forward by the chairman of the Wolver- 
hampton Chamber of Commerce, who found no difficulty in passing 
the following resolution, strengthened, however, inits terms by being 
made to apply not to this district alone but to allold districts : ‘‘That 
the inequalities in railway rates for the carriage of goods are such as 
to inflict great loss on the Midland districts, and that the absence 
of all competition, especially when the canals have been brought 
under the control of the railway companies, renders necessary 
some supervision of the rates allowed by law ; that the terminal 
charges at each station ought to be fixed and published, and that 
the charges for carriage ought to be separately made and be as 
nearly as possible at a uniform rate per mile.” 

After this resolution had been adopted a motion by Mr. Whit- 
well, M.P., suggesting that when Parliament was asked to consent 
to the absorption of canals and other modes of communication, 
Parliament should send down a commission into the localities 
affected. 

It is of interest to note that before the meeting broke up it 
transpired from information furnished by Mr. Alfred Field, the 
chairman of the Birmingham Chamber of Commerce, that amongst 
the subjects to be di lat R 1, in Virginia, on the 1st of 
next month, on the occasion of the meeting of the American 
Association of Chambers of Commerce, is a resolution similar to 
that brought forward by Wolverhampton. 

The general hardware trades are slightly better off than they 
were last week, and some are busier considerably. Most of the 
lighter and fancy industries are, with the gun-makers, only indif- 
ferently employed; whilst, however, there is very little doing in 

uns, cartridge cases and cartridges are being turned out ix very 
arge quantities. 

Within the last few days large orders for nails have come into 
this district for the first time from Glasgow and Aberdeen. It is 
not a little significant, as affecting the question of railway rates, 
that the orders are exclusively traceable to the fact that the 
Bridgewater trustees and the railway companies having got to 
cross purposes upon the carriage of goods between this district 
and Glasgow; a reduction in the tariff has been declared, which 
has enabled the nails of the Birmingham district to get into Glas- 
gow upon terms never before quotable. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The position of the trade unaltered : Probable 
prospects next spring: Principal works fully employed: Fair 
inquiries from American markets and from continental firms: 
Expected attempts to raise the tariff : Shipbuilding iron in better 
request: Bars quiet—THE TIN-PLATE TRADE: No immediate 
prospect of improvement: The works on short time—THE STEAM 
AND HOUSE COAL TRADES ~THE FERNDALE COLLIERY—REPORT 
OF THE HIRWAIN COAL AND IRoN CompANY--THE GWENDRAETH 
VALLEYS LIME, COAL, AND RAILWAY ComMPANY—THE ALEXANDRA 
Docks—TUNNEL UNDER THE SEVERN THE DUNRAVEN COL- 
LIERIES COMPANY. 

THE iron trade has evinced no change in its position either way 
from that reported last week, and in all probability some time 
will elapse before there will be much alteration to note from this 
district. With the advent of the new year, however, increased 
vitality is still looked forward to. The principal works continue 
in full employment on rail contracts from the American markets, 
and makers have also some g engagements on their books from 
several continental firms. The advices lately received from the 
United States are not considered quite so favourable as formerly, 
not, however, that the requirements are not large and likely to 
continue, but it seems that strenuous attempts will be made to 
render the tariff in iron yet more protective, and should these 
attempts be successful, it is evident that a check will be given to 
the demand. There are some, however, who, on the other hand, 
entertain the belief that free trade principles are making progress 
in the States, and that there is little ground to fear that the tariff 
will again be advanced. 

As noticed above, about the usual degree of vitality is to be 
noticed in the rail branch of the trade, and makers, passing over 
the present, ground their speculations upon the anticipated pro- 
spects of the trade next spring. Iron suitable for shipbuilding 





is more inquired after than it has been for a considerable time 

ast, and it is probable that this branch of the trade will shortly 
I — tolerably remunerative. But asmall business is yet doing 
in bars. 

In the tin-plate trade there is no immediate prospect of an im- 
provement, and the works are now on short time. 

A fair business is now doing by steam coal proprietors on foreign 
account, and the shipments are slightly in excess of what they 
were in the corresponding period of last year. There is a slightly 
better inquiry for house coal, but the weather continuing mild 
tends to pm the increased demand expected. 

A rumour had currency in the local newspapers a few days ago 
that all the working staff, excepting Mr. Bedlington, the com- 
pany’s chief manager, employed in the Ferndale Colliery, had given 
notice to leave the em i of Messrs. D. Davies and Sons, and 
that some fifty of the oldest workmen had resolved to take the 
same course. It was also said that the men who gave evidence in 
the recent inquest had received notice to leave, and that the hands 
declined to work under the new supervision. The rumour, how- 
ever, turns out to be without any foundation, excepting that some 
of the agents are about to leave, but they are to be replaced by 
competent successors. 

The report just issued by the directors of the Hirwain Coal 
and Iron Company to the shareholders, and which will be con- 
sidered at the next annual meeting, states that the directors regret 
that they have again to meet the shareholders with accounts show- 
ing a heavy loss, which has mainly been occasioned by the con- 
tinued depression in the steam coal trade, the depression of the 
value of stocks, the extra costs of working caused by the small 
output, and especially the heavy expenses entailed in opening and 
developing a new trade during the present times. The directors are, 
however, glad to be able to report that the trade has begun to 
assume a different aspect, and that the demand for steam 
coal is at present improved, and that prices are therefore 
tending upwards. If this state of things should continue there is 
every reason to expect a considerable reduction of cost during the 
present year, and a still further improvement in prices. The 
directors have felt it due to themselves and to the shareholders to 
have a full and complete valuation of the property made by a 
competent and efficient valuer, and his report will be presented to 
the shareholders at the adjourned general meeting. The directors 
are glad to be able to inform the shareholders that since the last 
annual meeting the Government have bought largely of the com- 
pany, and that the reports relative to the quality of the coal from 
the Admiralty are of the most satisfactory character. The accounts 
show a loss to June 30th, 1868, of £11,124 12s. 7d., and for the 
year — June 30th, 1869, £15,207 18s., being a total loss of 


A petition has been presented to the Court of Chancery to wind 
up the Gwendraeth Valleys Lime, Coal, and Railway Company, 
Limited, and the hearing is fixed for the 20th inst. 

The necessary notices have been given by the Alexandra (Newport) 
Docks Company that it is the intention of the directors to apply 
on the next session of Parliament for powers to construct a pier at 
the mouth of the Ebbw, and also for an extension of time for 
sary purchase of property and completion of authorised 
works, : 

The promoters of the scheme for a tunnel under the Severn 
at New Passage have determined on applying to Parliament 
for the necessary — Bristol capitalists strongly sup- 
port the project, because it will open up direct railwa 
communication with South Wales, and a large number of Welsh 
colliery proprietors are also favourable to it. As it will be the 
means of connecting the Great Western lines on both sides of the 
a it is probable that that company will support the scheme 
as we 

The case of the Dunraven Collieries Company, Limited, has 
been before Vice-Chancellor James, upon an application to appoint 
Mr. Dever joint liquidator with Mr. Wm. Adams. After hearing 
counsel on both sides, the Vice-Chancellor decided that one 
liquidator was sufficient, and Mr. Adams’ appointment was 
confirmed, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

THE ZABYNTHOS (8S.S.)—LONDON AND MERSEY Docks AND HAR- 
BOUR BoARD—NortTH BritisH RaiLway : The Tay Bridge scheme 
—THE CLEVELAND IRON TRADE—GAS AND WATER AT DUNDEE— 
NortH-EasTERN TOPICS: Dock extension at Middlesbrough : 
Ferryhill and Rosedale Iron Company—STEAMERS FOR THE 
SvEzZ CANAL—RUSSIAN TELEGRAPHIC ENTERPRISE—GLASGOW 
AND SouTH- WESTERN BaILway : Glasgow, Paisley, and Greenock 
section—LANCASHIRE UNION RAILWAY— LIVERPOOL DOCKS—COAL 
IN YORKSHIRE—CLEVELAND BLAST FURNACES —NORTH-EASTERN 
RAILWAY—NEW BLAST FURNACES AT MARYPORT. 


THE Zabynthos screw steamer has made a trial trip on the Mersey. 
The vessel was built for Messrs. J. Glynn and Co., by Messrs. 
Bowdler, Chaffer, and Co., of Seacombe, and she has been fitted 
with a pair of engines of 100-horse power, by Messrs. Fawcett, 
Preston, and Co., of Liverpool. The engines are on the compound 
principle, with superheaters, &c., upon a plan designed by Mr. G. 
Hepburn, consulting engineer. The Zabynthos attained a speed 
of eleven knots per hour at the measured mile. She has since 
cleared from the Mersey. 

In his annual report to the Mersey Docks and Harbour Board, 
Mr. Hartnup, the astronomer to the board, states that the new 
building at Bidston Hill is fitted with all the most modern scien- 
tific appliances requisite for accurate astronomical observations. 
A time-gun is fired daily at 1 p.m., and has been found very ser- 
viceable. 

The directors of the North British Railway Company have pro- 
visionally accepted an offer by Messrs. Butler and Pitt, of York- 
shire, for the execution of the Tay Bridge. The amount of the 
contract thus provisionally concluded is £229,680. The lines 
required to be carried out to connect the system with the bridge 
are estimated to cost £110,062, so that the whole estimated cost of 
what may be termed the Tay Bridge Extension is £339,742. Apbill 
authorising the execution of the works will be promoted in the 
ensuing session of Parliament. 

The iron trade of the Cleveland district still continues to ex- 
hibit a large amount of aniwation. The rail mills at om 
Stocton, and Middlesbrough are kept well employed. The local 
founders are, however, not quite so busy. The London and North- 
Western Railway Company is inviting tenders for a large quantity 
of chairs. There is a fair demand for iron for shipbuilding pur- 
poses, and a good trade is being done in bolts and nuts, The iron 
shipbuilding trade of the Tees is in an active state. 

The Dundee Town Council have now obtained possession of the 
gas and waterworks of that town in consideration of annuities to 
the amount of about £14,400 to the former proprietors. 

The dock extension works commenced at Middlesbrough are stated 
to be making good progress. It is stated that the Ferryhill and 
Rosedale Iron Company intend to erect puddling furnaces and 
rolling mills near their extensive range of blast furnaces at Ferry- 
hill. _ The works will, it is said, be near the old colliery known as 
Thrislington Pit, and it is anticipated that the erection of the 
works will be proceeded with in the spring. 

It was reported—but the statement must be received at present 
with some reserve—that a Clyde shipbuilding firm have contracted 
with a Liverpool house to build and engine five screw steamers of 
great length, narrow beam, and light draught of water, for use in 
the Suez Canal. 


The Russian Government has granted a concession to Mr. H. G.. 


Erichsen, of Newcastle-on-Tyne, and certain associates—who 
successfully formed, some time since, the Great Northern 
Telegraph Company—giving them an exclusivé right to lay 
telegraph ables fens the south-east coast of Siberia to 











China and Japan. The object of the promoters of a 
company now in course of formation on the subject is 
to commence at Possietta Bay and lay a cable to Shanghae, 
touching at Nagasaki or Osaka, in Japan. Afterwards the line 
will be continued from Shanghae to Hong Kong, touching at all 
the important settlements on the Chinese coast. he Russian 
Government have also ordered certain Siberian telegraph land lines 
to be completed. 

The Isabella, a screw steamer, recently built and fitted up by 
Messrs. J. Wigham, Richardson, and Co., of Low Walker, has made 
a satisfactory trial-trip. She is the property of Messrs. Alexandra 
Cerruti and Co., and is intended to trade to the Rio de la 
Plata. 

The Glasgow and South-Western Railway Company have officiall 
notified that its new line between Glasgow, Pais wh and Greenoc! 
is now completed, and ready for the examination of the Government 
inspector. é , 

It had been expected that the Lancashire Union Railway would 
have been opened for traffic on Monday, but the event has been 
postponed. The new line will provide Chorley, Blackburn, and 
East Lancashire with more direct communication than they have 
hitherto possessed, and when the additional London and North- 
Western line between St. Helen’s and Liverpool is completed they 
will have a new and easy means of reaching the Mersey. Between 
Chorley and Blackburn the Lancashire and Yorkshire Company 
will have running powers. 

Among the docks owned by the Mersey wocks and Harbour 
Board the Huskisson was the most productive in 1868—9, having 
earned in the year ending June 24th, 1869, £79,634. The Her- 
culaneum Dock and the half-tide dock returns were only £226. 
The total tonnage of the vessels using the docks of the board in 
1868—9 was 5,378,587 tons. 

Ata recent meeting of the West Riding Geological and Poly- 
technic Society at Pontefract it was stated that Mr. Rowland 
Child, mining engineer, of Wakefield, estimated the unworked 
coal on the north of the Lancashire and Yorkshire Railway at 
1,817,310,620 tons; and the unworked coal south of the Lancashire 
and Yorkshire Railway to the river Don at 2,940,382,800 tons, 
making a grand total—and it is truly a grand total—of 
4,757,693,420 tons. There is also a large and extensive coal-field 
on the south-east and south of Wakefield and east and north-east 
of Barnsley, which is, practically, only just now being approached. 

The number of furnaces in blast in the Cleveland district at the 
date of the last return was 97; 9 furnaces available were out of 
blast, and 13 furnaces not likely to be again blown in in their pre- 
sent form were also out of blast. The quantity of pig iron in. 
store at Middlesbrough November 2nd, 1869, was 37,632 tons, as 
compared with 71,712 tons November 3rd, 1868. Messrs. Swan, 
Coates, and Co. are building two new furnaces; Messrs. Gilkes, 
Wilson, Pease, and Co. are building two new furnaces ; Messrs. 
Lloyd and Co. are building two new furnaces ; Messrs. Samuelson 
and Co. are building two new furnaces ; the Norton Iron Company 
have a furnace smelting titaniferous ore ; the Stockton Furnace 
Company are rebuilding two furnaces; Messrs. Jones, Dunning, and 
Co. are raising two furnaces ; the Middleton Iron Company are 
building a new furnace; the Weardale Iron Company, Limited, are 
building a new furnace ; and the Consett Iron Company are build- 
ing a new furnace. e 

The North-Eastern Railway Company propose to abandon their 
Hawes and Melmerby branch, to subscribe a further sum of £6000 
to the Tees Valley Railway, and to amalgamate with the West 
Durham Railway, a small coal line. 
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PRICES CURRENT OF METALS AND OILS. 
1869. 1868. 
Coprrer—British—cakeandtile; £ 5. d. £ 8. a.| £8d..£8. d. 
Per tON cesececcoecerces 7110 0.. 73 0 0} 72 0 0..74 0 0 
Best selected ..cccccesecese| 74 0 0.2.75 0 01/75 0 0..76 0 O 
Ghost .ccccccocceccococccce| 04 10 Oe 79 0 6] 78 0 0... 79 O © 
Bottoms ccccccccccccccccce| GL 6 O.. U © 0180 6 0.. 81 0 0 
Australian, per ton ........| 73 10 0.. 7510 0| 76 0 0.. 80 0 0 
Spanish Cake ....cecceseses| 69 0 0.. 70 0 0} 71 0 0.. 72 0 O 
Chili Bars.cccccccccccccccee| 67 10 0.6 68 O 0] 67 10 0.6. 69 0 O 
Do. refined ingot ......e.| 7110 0.. 73 0 0|70 0 0..73 0 0 
Ye.tow Metat, per Ib. ......| 0 0 0 0 Gt} 0 0 6 O 0 6 
Iron, pig in Scotland, ton . 2 14 44 cash | 214 Ocash 
Bar, Welsh, in London... 700... 7 2 6) 610 0.. 615 0 
Wales .... 6 5 0. 6 7 6| 515 0. 6 0 O 
Staffordshire 2644 8©TCT FT Gs TMS 
Rail, in Wales....cccccccooe| 7 0 Qe 7 5 0) 515 0.. 6 0 0 
Sheets, singlein London ..|10 0 0..10 5 0; 950.000 
Hoops, first quality ........| 815 0. 9 5 0| 850.000 
MME. ceccvesecscansonses! © 5 6c. 3D Oi TT Oe FR SO 
Swedish...c-.cce-ccccescccce| 915 0..10 5 0] 917 6..10 5 O 
Leap, Pig, Foreign, perton ..| 18 7 6..1810 0/18 7 6..1810 0 
English, W.B. ....c0-..ceee| 1915 0.. 0 0 0} 21 2 6.. 21 5 0 
Other brands ....scssse-.0e| 1817 6..19 5 0/19 0 0.4.19 5 0 
Sheet, milled ...cce.sccceee| 20 0 0.4. 0 UV 0/2000. 0 0 6 
Shot, patent..cccccoscessoee| 22 0 0.. 0 O 0} 22 0 0.. 22 5 0 
Red or minium ........s00.| 2010 0.. 0 0 01/2010 0. 000 
White, dry ...cccccccccseee| 26 0 0.. 28 0 0/97 0 0.. 28 0 0 
ground in Oil ..sssccscceee| 26 0 0..29 0 O] x O 0.. 29 0 O 
Litharge, W.B. ..+ eescscee| 24 0 0.. 0 0 0/24 00... 000 
QUICKSILVER, per bot. .....0-.| 617 0.. 618 0| 617 0.. 0 00 
SPELTER, Silesian, per ton ....| 1815 0.. 0 0 0/2010 0.. 2012 6 
English V&S8... -|1910 0.. 0 0 0/20 5 0..20 7 6 
Zinc, ditto sheet.... 2410 0.. 25 0 0/27 0 0.4. 00 0 
STEEL, Swedish faggo' 000. 000) 000. 00 0 
Keg.es-ssecceee oe 15 0 0.. 0 0 0}/1415 0..15 0 0 
Tix, Banca, per cwt. . e| 5 170.. 518 0} 5 2 0.. 5 8 O 
Straits, fine—cash . 519 0.. 6 0 0} 510. 00 0 
Vor arrival ..cccoccccoees| 518 0.. 0 GC 0} 5 2 0. 0 @ O 
English blocks .c.scccesoee| 6 0 01 6 3 0} 5 3 O. 0 0 O 
MED «-coscscccccccoccese) 6 2 Ooo 6 £ Oi 5 6 Oe OD 0 
Refined, in blocks........] 6 4 0.. 610 0) 560. 000 
TinpPLATEs, per bx of 225 sheets 
386. 360i 116.3238 9 
19 0.. 112 0} 17 6.419 0 
18 0. 1100'180.19 06 
IX ditt0..cccccccccccccccsee| L114 O 116 0, 114 0.. 115 0 
Coats, best, per ton o....0002.| 020 6.. 021 0] 019 0.. 019 6 
Other B0FtB ccccccccccccccce| O17 0... 0290 8} 018 6... 018 0 
O11s, per tun, Seal, pale......| 4010 0.. 41 0 0/3510 0.. 0 0 0 
BROWER cccccoscccccssosce | 86 0 G. BT 0 0) SE O O:. 3B O 0 
0 0..91 00 900. 00 0 
0 0.. 0 0 0) 38 0 0..40 0 0 
0 0.. 0 0 0' 37 0 0.. 39 0 0 
00. 0 0 0) 33 0 0.. 34 0 0 
0 0.. 0 0 0/32 00. 000 
0 0.. 0 0 0\ 66 0 0.. 67 0 0 
0 0.. 57 0 0/65 0 0 000 
10 0.. 0 9 0/4410 0.. 0 0 0 
Linseed .....0.--+ccccceseee| 28:15 0.. 29 0 0/28 0 0. 0 0 0 
, English pale seoe| 38.10 0.. 39 0 0| 34 0 0... 0 0 0 
TOWN ccccscccssocvccees| 3610 0.. 0 0 0! 3110 0.. 32 0 0 
Foreign pale...sssseeeseee| 43 0 0.. 0 0 0/ 3410 0.. 35 0 0 
Brown ..0¢ .cc--cccece| 3710 01. 0 O 0] 82 0 0.. 3210 0 
scvecmstovtnsessesesees | TR © Be O OU © ee oe OO 
Tallow ccccccccccccccccccecee| 35 0 O- 0 0 0} 37 0 0.. 38 0 0 





PRICES CURRENT OF TIMBER. 














1869. | 1868. . 5 
£34 5,| £8 £ 8 | Per load— 4e,£unLue“es 
eeeeelO® O11 30,10 1012 10) Yel. ee A ‘ 
ee. 16 415) 31 4 | o ja, Ist quality 18 0 1919/16 017 © 
-~406561;)/3 04 0) Qnd do. .. 18 01310115 13 0 
.yellO 0 0 O| YU UO O O| Archangel, yellow.. 101) 1210 101013 5 
hite.. 5ly 517) & 5& 6 O'| St. Petersburg, yel. 1 01115) 10 O13 0 
eeeee 4 5 5 O}| 3915 415 Finland .......... 6 5 710) 6 57 5 
+ 45510' 40417 lemel.......0502. 7 0 * of 13 0138 O 
«0 0 0 O| © O O O| Gothenburg, ycl... 8 0 910) 8 0 9i0 
4.5 6 5] 4 5510) whie 00 0 0) 8 O » O 
.. 210 4 0| #10 4 O| Gefle, ycllow...... 8 0 910) 9 010 0 
+ 210 410) 910 8 0} Soderhamn........ 8 0 91 9 01010 
«915 8 0} 215 & O| Christiana, per C. 
-262/23237 120ft. by 8 by 95 10 0 12 10) 10 10 1210 
310 6 01/4060 am sellow .... 
45 6 0) 410 6 0) k plank, int. 
$ oo olv 0 00) pertain t 999 0090 
4 0 * 0} 510 6 10 || Staves. per standard M. 
St. 510 6 5| 7 lv 810 | Quebecpipe ...... 65 0 67 1] 6710 9 O 
Deals, per C., 280. by 30. Stn, ols owe onan . 19 02 0/2210 0 @ 
Quebec, wht, spruce 12 crown uu 
8} John,whtspruce 19 015 0/13 015 0, Pipe ven, 240 0 150 0/135 0 120 0 
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LATHE FOR BORING, SCREWING; AND BOUCHING SHOT. 


ROYAL ARSENAL, WOOLWICH. 
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WE illustrate above a very simple and ingenious tool used at the 
Royal Arsenal, Woolwich, for screwing spherical shot, or perform- 
ing the somewhat multifarious operations to which elongated shells 
are submitted to fit them for the reception of a fuse. The mode 
of using the lathe, and the details of its construction, are suffi- 
ciently obvious. An elongated shot is shown in place ina species of 
stirrup chuck, through the centre of which the nose of the shell 
es protrudes. Just in front stands a circular horizontal tool- 

older, fitted with eight tools for boring and screwing, the holes 
being made either parallel or tapering, as may be wished. The tool- 
holder can be moved backward and forward on the bed; and it is 
fitted with notches, into which a detent drops and secures the posi- 
tion of each tool with the greatest accuracy. Different chucks, 
&c., are shown on the ground. The section shows the lathe spindle 
enlarged, with chuck for turning spherical shot, the action of which 
is so clear that further description is not required. 








MACKIE’S STEAM TYPE COMPOSING AND 
DISTRIBUTING MACHINE. 


IN no branch of invention has there been less practical ingenuity 
shown than in that of composing type for letter-press printing. 
We say practical, for again and again we have seen and heard of 
Speeees and distributing machines at exhibitions, but they 

seem to have departed this life,—at least, none has obtained a 
place in a London printing office. They have all been 
too complicated and frail for every-day work; beautiful some of 
them as ornaments for an exhibition, but possessed of too many 
springs, elastics, tapes, and the like for general use. Among the 
many inventors of late years, Mr. Mackie, proprietor of the War- 
rington Guardian, is likely to hold aleading place. He has turned 
out two distributing machines, marvels of ingenuity, but too com- 
plicated to stand shoulder to shoulder with the skilful right hand 
of the ordinary compositor. He also has brought out an ingenious 
system of setting and distributing twenty or more columns of type 
by one operation, noticed in THE ENGINEER at the time, but as all 
the twenty columns must be the same, he should have lived before 
the days of stereotyping. At last he seems to have hit upon the 
want of the age in printing matters, and as one engineer says 
‘‘produced a machine at a bound like Jupiter giving birth to 
Minerva.” 

Mr. Mackie has had the advantage over most inventors in his 
line, by being proprietor of a number of large newspapers, requiring 
over 750,000 types to be set every week; he has, therefore, had 
inducements and opportunities to excel, 

Discarding the idea that any one compositor was able to work 
the essential part of a machine sufficiently fast to be remunera- 
tive, Mr. Mackie set his unind on one which should be purely 
automatical, and entirely devoid of keys, oranything requiring the | 

rsonal attendance of a skilled individual. He, therefore, has 

ivided his machine into two parts; the part where the skilled 
labour is required being a tiny piano-looking instrument of fourteen 





keys, acting upon fourteen pins, by meansof which narrow strips of 
paperare perforated either in the printing office, orelsewhere. As 
these machines are of comparatively little value, anyone workmanis | 








all the seven divisions as wanted. The middle or travelling nung 
has twenty “ pickpockets,”! each {carrying seven ‘‘legs of man” 
and seven ‘“‘fingers.”’. At the place where the machine may be 
said to commence operations there is a drum, about 2in. diameter, 
with fourteen perforations across its upper surface, and over this 
drum the paper, previously perforated, is made to travel by a 


only,monopolising a small amount of capital, and his individual | positive motion of one-tenth of an inch every movement. Over 
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speed isfnojcriterion of the Fg rents oho what we may call 
the “* composer ” proper. e latter may be described (as will be 
seen from the engraving) as consisting, practically, of three hori- 
zontal rings about 8ft. in diameter and 2in. broad, the under one 
and the top one being at rest. On the top ring twenty “‘ pockets” 
are inserted, each containing compartments for seven different 
kinds. of type, and sufficiently open at the bottom to allow the 
proper apparatus to extract the bottom type from any one, or from 











the top of the drumfand paper are ‘fourteen levers withfpegs, 
always seeking to enter the perforations in the drum, but only able 
to enter those which have corresponding perforations in the paper. 
One half of the perforations regulate the “‘legs of man,” and the 
other “fingers.” Two perforations are always madein the paper 
for the former, and from one to seven for the latter, so that the 
machine is capable of taking type at the same instant out of all 
the seven divisions of anyone box. As an example of its opera- 
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| tions, we may state that it the’ word ‘‘London” has been perforated 
| for on the paper, there would be two holes into which the “ legs of 
| man” levers would drop, and seven holesinto which the levers work- 
ing the seven ‘‘ fingers” would drop on purpose to produce the ‘‘ Lon- 
don” with a ‘‘space.” At the right moment the nine levers enter the 
nine perforations, and by doing so they raise up two “‘legs of man” 
and seven “‘fingers.” The ‘‘fingers” are kept out of gear by the 
two “‘legs of man,” which slide along the bottom ring until they 
come directly underneath the ‘‘ pocket” containing the letters 
necessary to form ‘‘ London,” when they gradually drop into two 
pitfalls, and thus elevate the “‘ fingers,” which are some distance 
behind them. The “‘fingers” come immediately into contact with 
the type, extract what are necessary, and are then thrown out of 
gear by the “‘legs of man” making their way up an incline, and 
out of their pit-falls. As no two “legs of man” can fall into any 
but one pair of pitfalls, it follows that they can only operate where 
the perforated paper has instructed them. The twenty “ pick- 
pockets” may thus be made to take type out of any one pocket, or 
to distribute their favours according to the kind of letters required. 
On the type being extracted it remains upon the travelling ring 
until it has reached the delivery channel, when a “‘pusher” pushes 
it on a travelling belt a few inches long, from which it is pushed 
down a syphon spout, one letter upon the top of another, ready 
for being ‘* justified” in lines of any width. 

It will be seen from the above description, that a ring carrying 
twenty “pickpockets” and each “‘ pickpocket” having seven 
“fingers,” may extract twenty times seven types in one revolution. 
Practically, however, in spelling words, no more than fifty can be 
obtained on the average, but as the wheel revolves five times a 
minute, the composing power of the machine is in excess of 14,000 
or 15,000 per hour, being quite equal to the work of ten clever 
workmen. But the inventor by no means claims that 
amount of superiority over hand labour, because, although the 
machine is automatical, the perforation requires skilled labour, 
and the type requires “justification.” As, however, the perfora- 
| tion can be done at the rate of 8000 or 10,000 per hour, and the 
| “‘justification” can be done with great rapidity, there is un- 
doubtedly a very large margin between hand and machine labour. 
The cost of this part of the work he promises to reduce by the use 
of corrugated spaces, which will enablea ‘‘ stickful” to be justified 
at once, and also by the ixsertion of frequently recurring phrases, 
such as “‘(Hear, hear),” set at once from special “‘ pockets.” This 
plan approaches that of logotypes, once used by the 7'imes, and 
now being re-introduced, after banishment from all printing offices. 
The advantage of Mr. Mackie’s system is that all words and phrases 
are in letters, not blocks. 

By a process somewhat analogous to composing the type is 
| distributed. . A 

Mr. Mackie summarises the advantages of his machine as fol- 
| lows :—All brain-work, except “‘ justification,” may be done any- 
| where, and by persons who never need see a type. Narrow ag 3 

is perforated by a tiny machine with fourteen keys only for 40 
| kind of letters, and twenty keys for 400. This perforating can 
| be done at the rate of a Times column of minion per hour. 
The composer+is driven by steam, by foot, or hand, and when the 
| endless perforated paper is attached to it, it works automatically. 
| The justification is done in the usual way, by hand labour at 
| present. The paper used for the perforations may be old copies 
| of the Times; new paper costs 1d. per column. Errors are reduced 

to a minimum. The composing machine makes none, and the 
| perforating only when the operator is careless. Duplicates may be 
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perforated at one time, and lent, sold, or used on two or more 
machines, and for different sizes of type. The perforated paper 
may be used years after for future and corrected editions, Stergo- 
typing is, therefore, not needed. One edition may be set in, say, 
nonpareil and another in pica from the same perforations, 
Small type is with the same rapidity as large. Anauthor may 
do his own } ‘ations, and thus save the chief cost of his work. 
Intelligent women may perforate at home for offices any distance 
away. Authors may send perforated slips instead of “carly sheets” 
abroad, and by putting on a number of composing machines a 
foreign publisher might have an ordinary volume out in a day or 
two. There are no tapes, elastics, or gravitation movements to get 
out of order. 

It is but just to Mr. Mackie to say that at alate workman’s dinner 
he spoke in the most eulogistic te:ms of the skill with which Mr. 
Waldenstrim, engineer, Manchester, had carried out his ideas, 
often given in the rough. The makers are Messrs. W. Muir and 
Company, Manchester, and their beautiful workmanship, as well 
as Mr. Mackie’s i ive power, has called forth high praise from 
so great an authority as Mr. Ramsbottom, of Crewe, 
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THE HEATON STEEL PROCESS.—MONSIEUR 
GRUNER’S REPORT. 
(Continued from page 333). 
CHEMICAL EXAMINATION OF THE PRODUCTS OF THE NITRATE 
; HEE INING PROCESS, 
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I have already given the analysis of the Moselle pigs. 
N for the analyses of the crude nitrate used at Langley Mill. 
t was of consequence to determine the percentage of sulphur and 
phosphorus in the reagent used. ‘The salt is yellow, in crystalline 
iumps. it was kept ina damp cellar at the works, Nitrate of 
) §0's%; chloride of sodium, 2°75 (containing chlorine 1°64); ! 
) containing SO® 0°12); sand, 0°28; water, 5°88; 
pl d, traces; total, 100°00. Pure nitrate contain 
per LUV o t; con equently, the crude salt contains 3 
00, i id the soda in the chloride, 34°7 per 100, 
i! it of the Heaton refining proces crude ste 
slags. ‘i reiined metalisitself converted partly intomallcab 
ad partly into steel. Let us examine each of these four products. 
Retined metal: The retined metal is a spongy mass, granular or 
erystalline, a kind of vesicular tine metal, the different parts of 
Which are unequally purified. 


This lack of homogeneity is percep- 
e to t naked eye. The grain varies in sige. i haye 
a small sample of the second conversion, the large-grained portions 
which, analysed by the Kggertz method, give 0 W024 of carbon ; 
the fine-grained, 0°0124, and a mixture of the two, Q°004). The 
xnalyses I am about to give show also the somewhat ynegual distri- 
bution of the silicon and phosphorus. At the pathos when the 
converter bottom is upset on the floor of the works we see that 
some portions of the solidified mass, being still fluid, disengage 
themselves and run These more fusible portigns always con- 
tain more silicon and plosphorus than the golidjfied mass, and they 
are recognised in the laboratory hy their greater resistance ta nitric 
acid. ‘io arrive at an accurate ideg gf the purification af 
the product it will net do to confine ourselves tg an isolate 

examination of a sample of the refined metal. Jt 1s better to 
wnalyse the steel ingots praduged by remelting in the crucible. 
there is another circumstance, too, which tends to falsify the re- 
sults of this analysis. The vesicylay metal always contains, inti- 
mately incrusted with it, or in the phan of a thin film in the in- 
terior of the bubbles (blisters), seoriacious matter (particles of slag), 
the existence of which is preyed by analysis, but which cannot 
be thoroughly separated from the metal itself. And now let us give 
the results of some of the analyses of the refined metal, and see 
what deductions we may draw trom them. But let me further 
remark that, in order ta ghtain results better admitting of com- 
parison, | have preferved to analyse the cakes, that is, the refined 
metal papidly reheated and shingled in the way I have described, 
rather than the spongy mass as it comes from the converter. This, 
i repeat, is always wanting in homogeneity, and more or less inter- 
mingled with slag. The cakes, it is true, are not perfect in either 
respect, but they are certainly more uniform in texture. The 
cxkes were analysed, like the pigs, by dissolving five or ten 
in nitric acid, evaporating to dryness, calcining the pro- 
duet to render the silica insoluble, taking up the oxides by hydro- 
chloric acid, precipitating the iron in the state of sulphide, and 
determining the phosphorus in the condition of phosphate of magne- 
sia. ‘Lhis phosphate, be it said, was dissolved and reprecipitated to 
make sure of its purity ; and the soluble silica, which js always 
to some extent takenup by the sulphide of iron and the phosphate 
of magnesia, was accurately determined. The sulphur was tested 
separately, either by the common method or by the Eggertz 
method ; then the carbon was determined by the Eggertz method. 
1 did not determine the other ingredients, unless perhaps the 
sodium in one of the samples; and, besides, I ascertained the 
presence of very decided traces of vanadium in the pigs. It is 
perceptible even in the steels, though the greater part of it passes 
into the slag in the form of vanadate of soda. ye analysed 
four cakes ; they were the products of the two first conversions of 
Longwy pig and the two first of Hayanges pig. ‘The Longwy 
cakes were flattened cold under the hammer, and dissolved 
easily in nitric acid; the Hayanges cakes are harder and finer 
grained; they will not hammer out cold, and will not dis- 
solve in, nitric acid unless heat be applied. These are indications 
of « less perfect purification, which, in fact, are confirmed by the 
analyses, Here are the figures :— 
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P Con- Con- on- 
Tngredicuts “ : hal a 
version | version version | version | Remarks. 
tesicd NI . . S 
No. 1. No. 2. | No. 3. | No. 6. 
Undissolved | 
lag... 070020 | 0°0006 | 0°0025 | 0°0078 |All the silica figures here 
Silicon 00016 | 070014 | 0°0053 | 0°0045 | as silicon, though part 
Phosphorus | 00064 | 00059 00092 | 0°0078 | of, it must have been 
Sulphur.. 0 ) : O-0ul due to the slag inter. 
Carbor o0120 | 00125) Ovl2l | O°0152 


nixed with the metal. 





observing that the figures placed opposite the 
a represent the whole amount of slag inter- 
netal, 
s decomposed for the analysis hy acids. These separate 
from it a basic portion which is dissolved, while the residue is 
an acid silicate which we isolate from the true silica by removing 
the latter in an aqueous solution of caustic potash. The quantity 
dissolved by the acids is in proportion to the basic character of 
slag itself. Now, in this respect there is a great difference, 
shall presently see, between the slags resuiting from con- 
versions Nos. 1 and 2 and those of conversions Nos. 5 and 6, 
These lastcontain more than 50 per cent. of . ilica—the former about 
30 per cent. These consequently leave a emaller residue, and as 
they contain 15 to 16 per cent. of phosphoric acid, while the slags 
of conversions Nos. 5 and 6 do not contain 2 per cent., it follows 
that an appreciable quantity of the phospuorus given in the 
analysis of the retined metal of Nos. 1 and 2 mest come from the 
adherent slags. 1 per cent. of true slag mingled with the metal 
would suitice to contribute 0°0016 of phosphoric acid, or 0°0007 of 
phosphorus to the analysis of the cakes. Thence it follows that 
in the retined metal, the produce of conversions Nos, 1 and 2 the 
proportions of phosphorus should be really about 0°0055 cr 0°0050, 
instead of 0°0064 or 0°0059. 

This being the case, we see, on comparing these analyses with 
the analyses of the pigs, that the grey silicious pigs are far less 
purified than the white pigs—that the silicon oxidises before the 
phosphorus, and that the carbon oxidises last. But unfortunately 
we see that, even in the most favourable case, the dephosphorisa- 
tion is far from complete. he purified product still retains 0°005 
of phosphorus when we deal with pigs which contain 0°014 to 
0015, However, this conclusion must not be taken as absolute. 





We will begin by 
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The purification depends on the percentage of nitrate used ; 
besides, we must remember that the refined metal, not being 
homogeneous, we must consult the analysis of the steel ingots 
to ascertain the true dephosphorisation, We find a proof of the 
lack of homogeneity in the fact that the metal No. 1 retains more 
phosphorus than No. 2, while the reverse ought to be the case 
according to the charges of nitrate used in the conversions. in 
any event, if we refer to the observations made at Kénigshutte 
on the refining of phosphoric pigs by the Bessemer process, we 
must not be astonished if cast steel with as much as 0°005 of 
phosphorus should work almost as well when hot pure steel. 
Dr. Miller, of King’s College, found 0°0014 of sodium in the refined 
metal—in fact, I believe it always contains some. The soda, in 
percolating the molten metal, is, like the nitric acid, partially 
deoxidised by the carbon and the iron, but it is impossible to 
determine the sodium accurately on account of the presence of 
slag inthe iron. Ididindeed try—by treating the crude steel with 
hot water—to dissolve the soda belonging to the slag, but the 
slag only yields a portion of its alkali to the water, so that_ when 
we subsequently endeavour to determine the sodium in the 
washed metal, we cannot tell whether or not it comes from the 
crude stecl or the associated slag. However that may be, the 
refined metal of the third co sion gave me 0°0006 of sodium, 
after having been, as far as possible, deprived of the adherent 
slag—by washing in boiling water—at the risk, it is true, of also 
dissolving a portion of the true sodium. In any event, the 
alkaline metal ought to be rather beneficial to the tinal product. 
In the final melting for cast steel it ought to act again upon the 
phosphorus and sulphur. 

Slays.—The second product of the Heaton process is the akaline 
scoria resulting from the action of the nitrate of soda. I re- 
stricted myself to a complete analysis of two samples—the slag 
of the first and fifth conversions. But I satisfied myself that the 
slags of the first four conversions axe nearly identical, as also 
those of the four last canyersions. We have already seen that 
they are of two very distinct types—due to the different pro- 
portions of silicon in the pigs. These are the resylts :— 
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Slag pithe | Slag of the Slag of the 
first conyer- | fifth conver- eighth conver- 


Fiements determined. sion. Longwy sion. Hayanges sion, partially 














white pig. | grey pig. analysed. 

Bilica .. os 0-310 0640 0°545 
Phosphoric acid 0158 0-016 0-018 
Sulphuric acid arr He 4) pas 
Bulphus “Sp as re TaN 0008 0005 

/hiorine ; ool 0007 0°002 | ~ 
MOM os 90 ce se se pet 0304 0°290 | 0°305 
Ljme:. se sp ce ge ' 0-010 0008 | 0°005 

AgMeSIA .. ++ ss traces 0004 | - 

rutoxide ofiron .. -- 7144 0°080 | 0-080 
Protoxide of manganese 0046 0-041 | 0°034 
Oxide pf yanadium 0008 0-006 | he 
Sulphur, chlorine, vanadium, 

Magnesium, &c., by diffe- | 

rege e *? ool — — | 018 

| 0997 ong | 1000 


The slags pesulting fpom the two varieties of pig contain the 
same elements and pearly the same proportion of soda, but the 
opaque dull slags of the Longwy white pig are rich in phosphoric 
acid, while the vitreous slags of the Hayanges grey pigs are sili- 
cious, sa that the character of the slags tends to support the 
conclusions already arrived at as to the more imperfect purifica- 
catign of the silicious pigs. The proportion of oxide of iron is 
also BS in the silicious slags of the Hayanges pig than in those of 
the Longwy pig; but in both cases the percentage of iron is small, 
and the waste altogether minimum. In the conversions of the 
Longwy pig the weight of the slag is, in fact, as we shall see, 
about 60 kilos. (132 tb.), that is to say, less than 9 percent. of the 
weight of the pig metal refined. Now the 0°144 of protoxide of 
iron corresponds to 0°112 of metallic iron, of which the 9 per 
cent. make 0°0101; which proves that the nitrate has not oxidised 
more than 1 per cent. of the pig treated. On the other hand, in 
treating the athena pigs the maximum weight of the slags is 85 
kilos. (187 Ib.), say 12 per cent. of the weight of the pig, and as 
the scoria contains only 0°08 of protoxide of iron, or 0062 of 
metallic iron, the pig has only parted with 0°062 of the 12 per 
cent. to the slag—say, 0°0086 of metalliciron—that is, less than 
1 per cent. We see, then, that in this process the waste of iron 
is almost nil, and that the waste is solely due to the oxidising of 
foreign matters. This confirms the figures of 6 per cent. above 
given, as the mean of the results obtained from the Hayanges pig 
conversions. 

The slags contain metallic shot.or gobules; these were carefully 
separated by means of a magnet before analysis. The slag of the 
first conversion yielded 8°3 per cent of shot, those of the fifth and 
eighth conversions between 5 and 6 per cent.; but these figures are 
variable, depending on the choice of samples; and in general, as 
ve shall see, the percentage of shot is higher. The pigs of Longwy 
and Hayanges, as we have already said, yield very different slags. 
Water and acids do not dissolve them in the same way, 

Water easily decomposes the slag of the Longwy pig. The result 
is a green solution, which turns yellow after parting with a slight 
black deposit. The liquor contains a sulphide of sodium, which 
jlackens silver, and it is this compound which first of all retains a 
little sulphide of iron and keeps in solution the sulphide of vana- 
ium. Water, however, only removes a portion of the soda. 
isforms the silico-phosphate into a basic compound sqlyble 
, , chiefly formed of phosphate of soda and intg an insoluble 
residue retaining the greater part of the silica, about one-third of 
the phosphorig acid and all the non-alkaline bases. The vanadium 
also is partly retained by the insoluble silicate. 

When we moisten the slag and leave it exposed to the air it 
partially decomposes. The silicate of soda is transformed to car- 
bonate. In treating the slag of the first conversion with water, 
0°386 of it is dissolved, and we find in the solution 8 to 9 per 
cent. of silica, 25 per cent. af phosphoric acid, and 62 per cent. of 
soda, while the insoluble residue is composed of 50 per cent. of 
silica, 9 to 10 per cent. of phosphoric acid, 10 to 11 per cent. of 
soda, and about 30 per cent. of oxides of iron, manganese, Xe, 
If we compare these figures with those of the analyses, we see that 
water removes ahout five-sixths of the soda, one-tenth of the 
silica, and two-thirds of the phosphoric acid. 

Hydrochloric acid completely digsolves the Longwy slag, Sul- 
phuretted hydrogen is liberated. On evaporating to dryness and 
redissolving in acid there is generally a residue of pure silica, but 
if itis overheated, and the acid employed is not very concentrated, it 
may also happen that the silica will retain yarioys phosphates 
which the acids will not take up. The vanadium is chiefly con- 
centrated in the alkaline solution, butis alse partiall taken up b; 
the phosphate of magnesia. The blue tint of the salts and the re 
colouring of the ammoniacal sulphate of yanadium leave no doubt 
upon this point. I haye besides proved the absence of chrome, 
and verified the formation of vanadi¢ aeid by treatment with nitre. 

Water also dissolves the Hayanges slags. When hot the liquor 
is coloured brown, viz. (sylpha-vanadate of soda), but the solution 
is chiefly composed of siligate of soda with an excess of base. The 

















slag No. 5 yields 0°39 of its yar to water ; the slag of No. 8, 
0°34. In both cases the insoluble residue softens at a low red 
heat. The aqueous solution contains two-thirds of the soda, half 


the phosphoric acid, and nearly one-third of the silicic acid. 
Neither hydrochloric acid nor sulphuric acid entirely dissolve the 
Hayanges slag. It is too silicious for that, The residue is a silico- 
phosphate with an excess of acid, forming from 0°25 to 0°30 of the 
original slag. To determine the silica we treated the substance 
with a mixture of carbonate of soda and nitre; we so obtained 
silica tinted somewhat yellow by the vanadic acid. To determine 
the soda we used hydrochloric and sulphuric acid. 

In all the slags, but especially in that of the Hayanges pigs, the 
sulphur is a little oxidised. It is generally found in them com- 








bined with sodium, so that, in spite of the presence of nitric acid, 
tne soda equally gives up a part of its oxygen to the oxidisable 
elements of the pig. 

Now let us try, by the aid of these analyses which I have given, 
to determine the degree of refinement at which it is possible to 
arrive by the Heaton process. To this end let us first calculate 
the quantity of oxygen which the nitrate can supply, Assume 
that the nitric acid be simply reduced to the condition of déntoxide 
of nitrogen, but that the water in the nitrate be entirely decom- 
posed, 100 kilos. (220 1b.) of Peruvian nitrate would liberate—for 
the 90 89kilos. of purenitrate, 25"5kilos. of oxygen, equal to 554 1b. ; 
and for the 5°88 kilos. of water, 5°2 kilos. of oxygen, equal to11°4 1b. 
If, on the contrary, the nitric acid were completely decomposed, 
we should have—for the 90°89 kilos of nitrate, 42°5 kilos. of oxygen, 
equal to 93°41b.; and for the 5°88 kilos. of water, 5,2 of oxygen 












equal to 11°441b. Total 47°7 kilos. equal to 1961b. Let 
us compare with these figures the quantity of oxygen 


which would be requisite for the complete oxidisation of all the 
foreign elements in the Moselle pig. We will take first of 
all the Longwy pig of the first conversion, The weight converted 
was 720kilos., equal to 15°841b., irrespective of the two iron bars: 
Assuming, according to the foregoing analysis, 0°9 per cent. 
of silicon, 1°42 per cent. of phosphorus, 4 per cent. of sulphur, and 
3° per cent. of carbon, of which about the half had to be expelled, 
there would be required to oxidise these elements 








kilos. Ib. kilos, Ib. 
For the 0°9 p. ct. say 6°48 = 14 silicon 702 = 15°444 oxygen 
os 2a on 10 22 = 22:48 phosphorus i3wsl1= 26 
ae 2°40 = $ sulphur 2 40 = 5°28 » 
9 LO on 10°80 = 23°76 carbon transformed 


into carbonic oxide 14°40 = 31°68 _,, 





Total 


Now, for the first conversion there were used 68 kilos. (149 Ib.) 
of nitrate, which would yield, on the first hypothesis, 20°88 kilos. 
(45°91b.) of oxygen, and on the second 32°44 kilos. (71°31b.) of oxygen. 
We see, then, that on the most favourable theory the proportion 
of oxygen yielded by the nitrate was insufficient to oxidise all the 
impurities. .A fortiori, must it have been so in practice, since, 
putting aside the iron, we have to take into account the oxygen taken 
up by the manganese, the vanadium, the earthy metals, Xc., con- 
tained in the pigs; and, on the other hand, the nitrousgas, which we 
see eyolved during the conversion, proves that at least a portion of 
the nitric acid is simply reduced to the state of dentoxide of 
nitrogen. It is not, therefore, to be wondered at that the refined 
metal should still retain some phosphorus and silicon, and that a 
very small quantity of iron should have been oxidised, One can 
understand, too, that the soda itself may be partially reduced 
under these circumstances. 

Let us calculate by the analysis of the cakes of the first conver- 
sion how much oxygen would be requisite to complete the refining 
of the converted metal. The wehbe of this product, reckoning 
the splashes of metal, was, in this conversion, 1470 lb. (669 kilos.); 
or, rather, if we add the weight of metallic shot found in the slag, 


36°83 = 81°004 





671 kilos. (1476 Ib.), this will give us :— 
kilos, kilos. Ib. 
For the 070016 of silicon, say 1°07 116 = 2552 oxygen 
;, 0°0064 of phosphorus ,, 4°29 5°46 = 12°012 Ae 
00009 of sulphur »» 0°60 060 = 1°320 ae 
Total 13112 7°22 15°884 


Now this is a minimum, since the cakes, owing to the oxidising 
reheating, are purer than the spongy metal as it comes out of the 
converter. Deducting the 15°8 Ib. from the 81 lh., we see that to 
arrive at the result obtained the nitrate should have furnished 
65 Ib. of oxygen, say 44 per cent. Consequently, the greater 
part of the nitric acid must have been converted to nitrogen, or to 
protoxide of nitrogen. We see, too, that to obtain the indispensable 
proportions of oxygen, the charge of nitrate should have been 
increased by at least 15 kilos. (33 1b.) But even then the purifica- 
tion would not have been complete, since some portion of the 
oxygen in question would have reacted on the iron and the carbon. 
If, then, the bar iron, prepared from the refined metal of the first 
conversion, shows the characteristics of burnt iron, we must 
attribute it to the reheatings, and not to an excess of nitrate in 
the converter. The analyses, in fact, as well as the remeltings for 
steel, prove that the cakes resulting from the first conversion were 
sufficiently carburised. But, had they not been so, I should not, 
on this account, fear an excess of nitrate. It would be always 
easy to restore the proper percentage of carbon to the refined 
metal. It would a oe to add at the remelting for steel a suffi- 
ciently large percentage of pure spiegeleisen, as is done in the 
Bessemer and Martin processes. 

There would, however, be two objections to the use of an excess 
of nitrate. In spite of the extra heat which would be evolved, we 
might fear that the metal would not remain fluid to the last, and 
that it might in consequence lose its homogeneity; and then 
there would be the extra cost; instead of 68 kilos. (150 lb.) of 
nitrate, 83 or 85 kilos. (182 1b. or 187 lb.) would be required, say, 
11} or 12 per cent., instead of 95 per cent. 

The refined product is not homogeneous, and would no doubt be 
even less so if the decarburisation were more advanced. But this 
seems to me to be a matter of small consequence, since, in any 
event, the refined product has to be remelted in the reverberatory 
furnace. It is perfectly evident that the most economical method 
would be to run the refined metal straight from the converter into 
the reverberatory furnace, which appears to me to be easy to 
manage. Asto the cost of these heavy charges of nitrate, we 
eannot pretend to ignore the fact that it will be large, especially 
at the present price of nitrate. But on this head I propose 
presently to suggest a modification of the process which would 
allow of the charge of nitrate being very considerably reduced. 

Let us go into the same calculations with regard to the Hayanges 
grey pig. According tothe analyses I have given, the remelted 

dayanges pig contains 3 per cent. of silicon, 1°275 per cent. 
of phosphorus, 0°1 per cent. of sulphur, and 3 per cent. of 
carbon. If we propose, as above, to remove only half the carbon, 
we should require to oxidise these elements in a charge of 7057 
kilos. (13 ewt. 95 1b.) of pig, which was the weight of the three last 
conversions—the following quantities of oxygen—for 3 per cent., or 
45 Ib, of silicon, 50 lb. of oxygen; for 1°275 per cent., 20]b. 
of phosphorus, 251b, of oxygen; for 0°10 per cent. or 1°61b. of 
sulphur 14 lb. of oxygen ; for 1°50 per cent., or 23 Ib. of carbon, 
81 tb, of oxygen; total, 108 lb. of oxygen. Assuming that the nitric 
acid gaye up all its oxygen, these 108 1b. would have required 226°6 1b. 
of nitrate; now the maximum used was 199 1b, The purification 
then could not be complete, and all the legsso that the nitric acid 
is not entirely decomposed, and that the iron, the manganese, and 
the other elements absorbed at least 11 lb. of oxygen, or 24 1b. of 
nitrate, according to the proportion of metallic oxides in the 
slag. A fortiori, then, we,need not be astonished if the metal pro- 
duced by the fifth an sixth conversions still contains a notable 
percentage of phosphorus and silicon, since only 147 1b. of nitrate 
were ns in the fifth, and but 169 1b. in the sixth conversion. 

Let us calculate how much oxygen would have been required 
to finish the refining in the fifth conversion. 

The refined metal weighed 647 kilos, (1423 1b.) ; or if we add the 
5°2 per 100 of shot in the 114 kilos. (250 Ib.) of slags, 653 kilos. 
(1436 Ib). Now, taking the analysis of the cakes which we 
have given above, the 653 kilos. (1436 Ib.) contain—0-0053, 
or 3°46 kilos., equal to 7 lb. of silicon, which would have required 
3°75 kilos., equal to 8:250 Ib. oxygen ; 0°0092, or 6'01 kilos., equal 
to 13 lb. of phosphorus, which would have required 7°69 kilos., 
equal to 16°9 Ib. oxygen ; 0°0001, or 0°06 kilos,, equal to 0°13 lb. 
of sulphur, which would have required 0°06 kilos,, equal to 0°13 Ib. 
oxygen ; total, 11°50 kilos., equal to 25°3 lb.of oxygen. 

And these 11°50 xilos. (25 1b.) are a minimum, seeing that the 
crude steel, as it comes from the converter, is not so pure as the 
cakes; and when we consider, too, that the alkaline salt is not 
completely decomposed, we see that the charge of nitrate should 
have been augmented by at least 30 or 35 kilos. (66 Ib. or 77 Ib.), 
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which would bring us nearly to the same figure we before arrived ', phosphate and vapours depend on the degree of saturation of the 
at—103 kilos. (226 Ib.)—and shows us that in any event, instead | soda by the silica, and probably, also, on the temperature. If we 
of 9°4 per cent. of nitrate, 14 or 15 per cent. should have been used. | wish to retain the phosphoric acid, we must not mix silicious sand 
Hence ic is evident that the refining of silicious brands by the | with the nitrate. 
Heaton process would be too costly, and that we must,in any| But the nitric acid is not the only thing reduced in the con- 
event restiict its use to white pigs, the price of which, however, verter ; a part of the soda is transformed into sodinm at the mo- 
as we all know, is less than that of grey pig. ment when the alkali passes in thin streams through the bath of 
Now let us ascertain from the analyses what becomes of the | pig. The sulphuret of sodium and the sodium itself, which we 
soda of the nitrate and the phosphorus of the pig in the converter. | find combined with the iron in 1efined metal, leave no manner of 
If we kyew the exact weight of the s! nd if they were as homo- | doubt on this point. But we have other proofs of it to advance. 
genous as the cakes, we i n- | The jets of yellow flame which escape from the refined metal must 
tities of phosphoric ia carried off in the slag, and com- | be sodium vapours. The black smoke which jsgues from the con- 
pare the resuit witl é ies in the pig and in the nitrate. | verter when ‘the flames go out must be chiefly sodium. I say 
We can do so approximatel he case of the Hayanges pigs ; it | chiefly, becange the black smoke was not abundant in the case of the 
is more difficult in the case of the Longwy_pigs, the slags from | Longwy conyersions, in which we proved that Fe sola partially 
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which are scarcely homogeneous and but little fluid. A con- } disappears on account of the small quantity of silica in the slag. 
siderable quantity of th dhered to the lining of the converter, | The black smoke of the Heaton converter is condensed vapour. It 









nary smoke is carbon dusi, and just 
water. The smoke of the converter 
ex. We ought to find in it volatile phosphoric 
the sodium, and probably also as in th 
‘ticles of iron and m But this 
lium is its chief con 
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and could 1 
We will first of all see what v n learn fre 
version No. 5. They wei Stone (PhO I 


10t be | is a metallic dust just as « 
he slags of con- | as steam is a dyst of li 
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‘xed 

















of 108 kilk 
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1ese, 








is certain, that t 
. | soda is not saturated with This is precisely the distinction 
between the Longwy and the Hayanges conversions. In the latter 
| case there was but little black smoke. The red vapours pre- 
hown us that in this case almost 
by the silica, while in treat 






contain mc tra 
same observation applies to the s 
5 d ec rtainly 
» chosen for analy ( 
ulation. As the lining of the converter is hardly at all | dominated, and calculation has s 
attack , the nitrate, we can reckon approximatively the weight | the whole of the soda w 
of the slag by the amount of silica that would be yielded by the pig | less silicioys brands a great deal of it disappears. 
and the sand. Let us remember, too, that as in the Bessemer process the hea 
We have already seen that the 706° los, (13°91 ewt.) of pig | developed during the reaction, depends especially on the propor 
fifth operation contain 3 per cent. of sliicon, say, | tion of silicon contained in the pig. The charges of nitrate were 
\6 Ib.); the cakes retain after conversion, 3°46 kilos, | the same in the first and fifth conversions—if anything the largest 
he difference, say, 17°74 kilos. (38°41b.) represents the | in the first. Well, the temperature was far higher in the fifth. 


‘he corresponding weight of silica is | The refined metal produced in this experiment was still ser 
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36°96 kilos b.); wel a of the sand used as a | at the end of an hour, while the product of the Long is 
i kilos. (201b), and the result is for the silica of the soliditied in less than a quarter of an hoyr. Now the only differ 


diluent, { 





kilos. (101 Tb.). ence between the two brands is that one contains 3 per cent. and 





by the analysis the slags contain 0°)4 of sili we find | the other only 0°P per cent. of silicon. 
2 : . v1 ° 7. : ; Te . . . 
t of the slags to be When lime is mixed with the nitrate, this also, like the soda, is 
101 100 partially reduced by the molten metal. This is proved by the ex- 
01 


187 Ib. periment reported on by Dr. Miller, 14th October, 1868. 

The products which he analysed came from the conversion of a 
| mixture in e proportions of Olay-lane and Stanton No. 4 
| brands, e from the oolitic ores of the upper lias, 
T noiten *tal was the same as in the preceding 
5° eae Sm | conversions, but the ni : iber was cha lL with 169 1b. of 
5 bo kilos, oF nitrate, 401b. of silicious sand, and 2Q]b. of air-slaked lime. The 
crude nitrate yield a maximum | resulting slags were pasty, and unusually difficult to separate from 
147 Ib.) of nitrate used | the refined metal. ; 









This weight is probably still in excess of the truth, bec 
i 7 refined metal is probably rather greater 
n by analyses > f, however, 

*s, we shall alysis will give us for 
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» kilos, (51 1b.) of | Dy. Miller's analysis gave the following results: 

soda. i e, and tl goes to prove ‘ l ed ined 
what I said—that tl of lag could hardly have been | Remetter Fig pagned Metal 
more than { 1 » may, however, deduce this further | ee oo oe ok oy Se OF ee os 

le of the soda could have escaped | eet te, see ares Pos 

ut ry little could have been vola- oa ee, 2m =. “a Hs oe ii ts 000018 

f sodium into the refined metal. | a os 98 eo ee ee ee 000039 

1e ns to the phosphorus. The pig eo es oo os 1 . 2. 000090 

converted contains 9 01 k Slb.) of phesphorus; the cakes Catclum oe ee oe a See es ss os: ee 
retain of it, 6°01 kilos. (J veight eliminated from pig ™ 7c ee 
is 3°00 kilos. (6°61]b.), which ou Ided 6°80 kilos. of | The refined metal conseque! tly contains both sodium and cal- 





ium, only we must not forget that in the refined metal we always 












BON | cl 

oning t TENE t — find a little slag, and that part of the calcium and sodium here 
(J ).) « 9 : ‘4 ought to appear as silicates of lime and soda. 

le Mith part of the Phospnor gs ry RS | Dr. Miller did not analyse the cast steel made from the cakes, 


» must conclude that 


. but the samples were subjected to the tension test at Mr. Kir- 
> greater part of th kaldy’s, as the Moselle samples were. 

either in the form o . Mallet gives, as the mean results of the testings which took 
wosphoric acid. place in August and September, 1968, the following figures: 
working out thes 'S | breaking strain per ire inch of the original section, 41°73 tons, 
We can, howev with an elong 0 per cent. Later experiments on steels 
made from vai ish brands gave the following results : 





phorus must have beer 
phosphorus, p! a 
We have not ali the ma 
for the sixth and eight! 
that the weight of slag must : 
that almost the whole of the soda is contained in them, and that 
the greater part of the p! phorus eliminated has been volatilised. 

















Breaking Strain. 






















If we now repeat t leu s for the Longwy slags, which . Elongation 
contain little sili hall find the r vill be very different. Description of Steel. Tons per |. Kilos. per per cent. of 
Let us examine ‘st conversion. The 720 kilos. (1584 lb). of sq wc a p, Sauaremilli- original 
pig converted at 0°009 of silicon contain 6°48 kilos. (14]b); the metre. length. 
cakes at 0°0016 retain of it 1°07 (2 lb.) ; there remains of silicon| 7|~,.. | . .}. ee 
passed into the slag, 5°41 kilos. (i2 Ib.); which corresponds to Tins with 10 per cent. 
silica, 11°27 kilos. (24°6 Ib.) ; we have to add for the ‘9 of silica Sees 42°2 66°00 1-4 
from the diluent sand, 8°10 kilos. (18 lb.) ; which will give as the eo 4771 74°00 63 
total silica of the slags, 19°37 kilos. (42 Ib). Consequently, as er 411 65°00 6 
the slags contain 0°31 per cent. of silica, we have as their total 1th 43 ay eae me ‘ 
weight 48°4 76°00 | 279 

— P Eee : 100 ae i : : ° ‘ 
19°37 x —— =G2kilos.= 136]b. 42 ~~ = 136 1b. We see, by comparing these figures with the table of the 


31 3l 


This figure is much higher than the 25 kilos, 


Swedish and Newberg steels, that the elongation is small as com- 
55 Ib.) found by | pared with the breaking strain, and that consequently all these 
experiments ; but I have already observed th ese basic slags ! steels, like those of the Moselle, are deficient in elasticity. We 
are very pasty, and that a very considerable percentage of them | have still to examine from a chemical point of view the merchant- 
adheres to tl f On the other hand, the | able products of the retined metal. viz., malleable iron and steel. 
figure of 62 kilos. (1 h, because, as | The malleable iron, as I have already said, is of little interest 
, the refined metal ought to retai ical point of view, because the Heaton process is too 
I e therefore contented myself with 















the converter. 


1b.) is perhaps rather too hi 
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We t, then, consider these roduct. I ha 
or tly. as the sl by analy samples 
hall | o for ti aline bases, on mu .—I analysed ihe two bars No. 1 and No 2 of the 
. (136 Ib.) by 0°304, at num of 18°85 kilos., n by the same process as the cakes, and operating on 
Now, onthe other hand, the 68 kilos. (150 Ib.) of nitr ght | 10 grammes ere ure the results ;— 





No.1) Flat bar Longwy No. 1) 





to have yielded the still higher figure of 23°60 kilos. (51 Ib.) of soda, t bar (Longws 














an incontestable f that a notable quantity of soda, ill- Element ling piled from Conversion 
tained by the silica, has cither disappeared during the conver co, 0.1 
in the form of vapour, or has combined with the iron in the form Silicon aoe ee 
of sodium. Phosphorus a ar 

As to the phosphorus, we find these results : Phosphorus in the Sulphur oe os it outside. 
pig, 10°22 kilos. (22°4 lb.) ; phosphorus retained hy the cakes, 4°29 Carbon... te ee owe 
kilos. (9 Ib.) ; phosphorus eliminated, 5°93 kilos. (15 Ib.); a Comparing these figures with the analysis of the cakes of the 









; . (29°6 lb.) of phos- | first conversion, we see that the purification has progressed in 
phoric acid. Now the 62 kijos. (136 Ib.) of slag, which yielded | every item but that of silicon. The phosphorys has ‘been reduced 
0°158 of phosphoric acid contain 9°80 kilos. (2i°4 1b.); and | from 0°0064 to 0°0022 and 0°016, the sulphur from 0°0009 to 0°0002, 
this, too, must be taken as a maximum. So not more than | the carbon from 0°012 to 0°0006 and 0°00U8. The silicon, on the 
two-thirds of the phosphorus eliminated are really retained | contrary, seems to have increased. But on this head we must 
by the slag. There is, consequently, still a loss by volatilisation, | observe that at least half the amount which figures here as silicon 
but it is not nearl it as in the case of the Hayanges pig. } is due to the slag intermingled with the iron, so that in reality the 
There the soda, more entangled by the silica, acts less energeti- | fining has been progressive even here. Nevertheless, the iron is 
cally on the phosphoric acid. We have here a new proof of the | still ‘impure; and moreover, as has been already said, it has been 
influence of silicious slags on phosphoric compounds at high tem- | burnt by the workmen. It contains too little carbon with too 
peratures. : A ‘ : ’ much phospkorus, and this acccunts for its small elongation before 

These considerations will now permit us to investigate the | fracture. ‘Lhe piling, too, has produced very littleeffect either in 
chemical reactions which take place in the Heaton converter, _and point of chemical purity or elasticity. Dr. Miller analysed the 
to explain the very varied phenomena which are exhibited. When | malleable iron prepared from the Clay-lane and Stanton brands, 
the molten metal reaches the nitrate the latter is at once decom-| with the following results :—Sulphur traces: carbon, 0°Q0993 ; 
posed; the nitric acid is at once reduced to the condition of silicon, 0°00149; phosphorus, 0°00292. Sulphur traces: arsenic, 
nitrogen or protoxide of nitrogen, but there is also formed a little | 9 00024 ; manganese, 0'00088 ; calcium, 0°00318. Sodium traces. 
oxide, which we recognise by the reddish vapours which escape The iron is not burnt, it seems, however carbonised ; but for 
from the converter. ; a that very reason the purification is less than with the Longwy 

The oxygen of the nitre first seizes on the silicon, the phosphorus | jron ;_ the phosphorus has but little diminished. 
and the sulphur hold out longer, the carbon longest of all. A part Ingots of Steel.—In the analysis of the steel ingots I followed 
of the sulphur passes into the slag in the form of sulphuret of | the same method as with the pigs, the irons, and the cakes, so as 
sodium. Of the meials the manganese, and no doubt also the | to obtain comparative results :— 
the metallic-earths, are to a great extent oxidised; the iron is sh ti ion a Se 
hardly acted on at all, so Jong as there is no excess of nitrate used. | Ingot of Ingot of Ingot of Ingot of 
Only a portion of the oxidised products is found in the slag. The | Elements looked for. | Conversion Conversion | Conversion Conversion 
carbon escapes in the form of carbonic oxide. The slag contains j; No2 | No.3 No. 6. No. 8 


weight which corresponds to 1: kilos. ( 
































no trace of carbonate of soda ; the silicon, indeed, franesereee |@iticns. t,t e | woe | Ooms | 0-0021 00017 
into silica, is completely retained jn the slag by the soda and other | phosphorus. 2. 2° 0°0038 0-0025 0°0034 0°0050 
bases. The phosphorus holds an intermediate position between | Sulphur .. .. ..| O-0u03s | 00005 | Trace 00002 
these two substances, both as regards its distribution among the Carbon... .. .. .. |} 070036 | 00055 | 00035 O-0u02 


oxidised products and as regards its property of oxidisation. Some $$! ——_____!______“*__— - — 
portion of it forms phosphate of soda; some escapes in the form | Comparing the figures with the analysis of the cakes we see 
of vapours more or less oxidised. ‘The relative quantities of at once that the purification has progressed, either by the atmo- 








sphere more or less, oxydising of the crucibles, or b 


| of malleable iron and spiegeleisen. 


| phorus especially has diminished, though uneq 

ingot of conversion No. 2, it has diminished from 0°0059 to OO 

while the silicon has remained stationary. In the i 
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The percent 


sion No. 6, the phosphorus is 0°0034 ir 


silicon 0°0021 instead of 0°0045. 


account of the dose of malleable 


instance. 14]b. of iron was us 





| 121b. with 33 1b. in the second « pe 





| the charge is not sufficient to 
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of phosphorus in No. 6. The evice ly i ta 
the w of homogeneity in thx j ) i 
greater in the case of the steels Nos. 2 ar | ‘ i 
version No. 3, were obtained with kk itz than th f 
| and yet we find in ingot No. 5 less phosphorus t No. 2 
the other hand it contains, as we ] 
carbon. At any rate we may d tl 
ingots resulting from th 1 we ] nt 
of the cakes, are betier ref the rom 
And this general result of t is in i 
breaking strains, conside h to tl 
fracture and with reference g i i 
When we compare, by t 
steels of similar d es 0 D FF} 
| brands, we find that the hi 
ii tle carburised, only elo the | 
conversion No. 6, which, how: ‘ 
hardly elongate 13 per cent. And s N 
clongates Tess than that of No. 3. t 
steel ingots piepared u he ai t 
to 0°0938 of phosphorus and D0! 
Longwy white ds are converted $ to | 
] s with 0°0017 to 0°0071 of the | 
pigs are treated. 
We may add, too, that the purity of the til 
be about the same ; for simple relieating at t 
by a rapid hammering, could harilly eff ny perce)ti 
in this respect. The following table of t percent 
determined by the Eggertz method, suffices to prove it 
rl 1 ‘ 
Steel of "C t No. 2 .. a - es 
, -* wee -* - ‘ -* - 
| Hence it follows, definitively, l 
shiitte, that 0°003 to 0°005 of phosphorus does not ] 
steel or homogeneous iron from working well hot; but 
though its resistance under slow tension i it 
good steel, really wants b ly. It is rsh, ] t 
dynamic resistance of good steel 
Must we, the h, conc lude t] Heat 
and that its adoption would : lvantag = 
conclusion. Doubtless we not expect to « t 
cess first-class steel. Let us k this specialty to 
horic or } the spathic and the magnetic prot 
rh ot use these rare and ex] ‘ 
aie ) l t bec mk 
te proc eli ny 
ett l, th n TI 
depends on tl portion « trat I 
tion of cost. ‘The question is whet} i I yt 
white forge pigs produced from the « non ores, W 
a metal of sufficient tenacity for rails ar l ! 
less than the present price of Be rra 1 ri 
cited do not enable us to give a ri ar 1 
question, viz., as to the working ; of the bars 
tion tests should be taken teacd « i t or, | 
bending tests pushed to their el S, 
reported in my work on steel We should asce V 
centage of ph sphorus 2a 1 sil iD ' 1 t V 
pairing the strength of the rail. 8 imen 
importan e, and I h )} hort ytot el ru} 
In the second place, it i ¢  § 
nitrate will not olve too g ‘ But ‘ J 
say how I understand the pr l ing t I 
cess. The refined metal is not i still 1 
neous iron.” It is siinply ** pur ly h ought t 
a new treatment similar to the reli proc of t 5 
Martin furnace. Consequently it is to the } I l, 
the Martin furnace, that we should compare the Heaton 
metal. But we have seen that to retin iron by th 
cess we should have to go as far as cl es of 10 to 15] 
of nitrate. That would be, at tl price of nitr 
which would, for nitrate alone, re » 48s. per ton of refi 
metal, and in any cas to 30s, i 1e that 
nitrate will come down from £16 to r t \ 
quite possible by bett F ranisation mining ir s 
of the means of transport from the 1 to the coas 
Pacific; and here we should note, that the feasil V 
tical adoption of the Heaton process « Is to 
the price of nitrate. This pr V l £12 per tor 
Peruvian eart ike of | ye Its i lto£ 
quence of th: ter. d its of in | 
north of Chili are very « sive, lt 
undeveloped. I consul] 
price, would pro it by cau vorking « 
mines and the construction of cheap rail s fi t 
district to the coast However, even at a price of £10 ‘ | 
ton, the cost would still be h if e ] 
were to be oxidised exclusively by nitrate. | 
than this. 
I have already said that the common 1 
proce 8s easily eliminate the greater portion oi t] 
phorus in the presence of basic slags. Betw« i 
moreover, we need not hesitate. The finery proc 8 
in point of cost, and it can be carried out 
hearth,” or in the reverberatory furnace, L ¢ ‘ 
must have furnaces chilled metal lining l y 
slags. We may then have recourse to the I 
coke as pure as possible, and render the sl ‘ I 
peated additions of rich and purer ores of ! 1 
Or, if we fear contact with sulphurous a: 
use a reverberatory furnace with an air-current o1 
coal or gas on the Si ns or any other plan.* But y 
the sine qui non of ¢ have the oO 
perly chilled cast i the boiling puddling fur 
fettle the interior roasted scrap or ricl l 
nave already seen, by the example of M. Ec! at ! 
shiitte, what is the result of refining on a sand hearth. 1 i 
phorus becomcs concentratid in the refined metal, | ! 
slazs become silicious. This is equally the « with tl 
furnace, the heart of which is sand. The phosphorus c 
licious character of the sl ‘ 


removed on account of the 





basic condition by repeated addi 
as in the Eck furnace, by the ai 
( Continued ¢ 


* Mr. Samuelson’s new furnace 





tioned, would answer the purpose, 
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cannot in this case render them basic without « 
furnace. The sand and the bricks are quickly mel 
the oxide of iron. But what cannot be done th an ordinary re\ 
beratory furnace succeeds perfectly in a furnace lined with ¢ 
cast iron, arranged like a boiling furnace. T : 
melted—or, rather, it would be run in from the blast furna 

a molten state. It would then be refined between a hearth 
oxide of iron and a layer of fe rruginous slags, i 
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THE annexed engravings illustrate a patent system of frictional | tageous where noiseless, smooth, and steady action is required 
gearing lately invented by Mr. Hall. | at great speed. 

It consists simply of a thick elastic band fixed in a groove upon We understand the gear has been tried in a cotton mill, and has 
the working face of the wheel, whether bevel or spur, and the | proved a complete success, thereby doing away with all objections 
power of friction is regulated in all cases by adjusting screws fixed | which we have heard raised with respect to its heat-bearing 
toone bearing of each set. Amongits special advantagesare the facility — as it cannot have a more complete trial than the intro- 
and safety with which the gearing of spindles may be thrown in | duction into a mill can give. Apparently the great velocity at 
and out of action at the highest velocities, it being appli- | which it can be driven enables it to accomplish more work, with 
cable to couplings as well as to wheels of all classes. By | less expenditure of power, than can be effected with cogs; and 
reference to the engravings an idea may be formed of a few | as an economiser of power, cost, and maintenance, it should 
of its different uses, and especially will it be found advan- prove itself worthy of attention by all who employ machinery. 

















er 7 ¥ ny oF TE °y TV ENT = when W. Howe made a pencil sketch and a rough wooden model 
THE MISTS! Tuk an TION OF THE of his link motion, as represented by Fig. 2 in side and end 


By N. P. Burcu, Engineer. 

No part of the steam engine demands as much attention as the 
valve gear, inasmuch that the valve may be all right, but if 
the gear is imperfect then the proper working of the valve is 
impossible; and of all the valve gears yet known the original 
common link motion is not only the most simple but the best also. 
As a consequence, therefore, the invention of it must have con- 





a full-size model of his kind, which he did, and thus fully proved 
the adaptation of the link for any grade of cut-off by the slide valve; 
and as the model included the sections of the cylinder, piston, and 


| slide valve, the points of cut-off for each stroke of the piston were 


readily seen; the valve had only }in. outside lap, and ;4in. inside 
lap, which gave the following result :— 

Tabular Statement of the Valve Gear of No. 70 Locomotive Engine, 
constructed in 1842, 














ls | Cut-off — a / 
team at xhaus* Ratio of Ratio of/Exhaus- 
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This link is represented by Fig. 2 in side and end elevations, 
and its application to the first engine in practice was on Septem- 
ber 10th, 1842, as shown by Fig. 3 in plan and side elevation, 
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Fic. 2.—ELEVATIONS OF THE ORIGINAL Link-MoTion LyventeD By WM. 
“Howe, IN THE YEAR 1842, WHILE IN THE Employ OF Messrs. Rost 
STEPHENSON AND Co., NEWCASTLE-ON-TYNE. 





About that time there were divided opinions as to the efficiency 
of this link motion; but Mr. Robert Stephenson settled the ques- 
tion by adopting it, and acknowledged that W. Howe was the 
inventor of it, and instructed the cashier to make W. Howe a 
present of twenty guineas for his invention, and afterwards, as a 
further recognition, appointed him, in 1846, to be engineer of the 
Stephenson Collieries and Ironworks at Clay Cross, Chesterfield, 
where he is now. 





Being thus pat in a more independent position, Howe hadan 
opportunity of applying the link motion in many ways to various 





ferred a great benefit on the engineering world, because the 
locomotive engine, the marine engine, and the reversing, stationary, 
and portable land engines would be in great measure incomplete 
and imperfect without it. The belief, therefore, easily and 




















naturally occugs that if the inventor had patented it, he would 
have amassed a fortune; but, unhappily, the inventor let it slip 
through his fingers, and therefore the reward has been up to the 
present inadequate to his merit. 

The inventor of the link motionin its simplest, original, and best 
form is Mr. W. Howe, who introduced it in the month of August, 
in the year 1842. He was then a working mechanic in the 
employ of Messrs, Robert Stephenson and Co., engineers, New- 
castle-on-Tyne. 

The history of the invention may now be given in Mr. Howe’s 
own language, as expressed to the writer:—-A species of link 
motion (shown by Fig. 1) was, just before this date, suggested by 
Mr. Williams, who was a young gentleman apprentice in the 
works at the time. This is shown by side and end elevations. 
A indicates the crank shaft, B the proposed link, C is the con- 
necting rod, connecting the link to the valve rod D; E, E, are the 
pen per and F the block for reversing the motion of the valve 
and engine. 

Several persons employed in the works saw this drawing Mr. | “levations; and both of the originals can now be seen at the South 
Williams had made, and amongst them Mr. Howe; but no one | Kensington Museum, This model so perfectly indicated what the 
curved link should be, that, 
acting upon the advice of his 
friends, W. Howe showed it 
to Mr. Hutchinson, then the 
manager of Messrs. Stephen- 
son’s works, who at once saw 
the worth of its application 
practically, not only as a re- 
versing, but also as an expan- 
sive gear for working the slide 
valve, and he (Mr. Hutchin- 
son) sent the model at once 
toMr. Robert Stephenson, then 
in London, who also approved 
of it immediately. 

At that time — 1842 — two 
locomotives were being made 
at the works for the North- 
Midland Railway Company— 
now a portion of the Midland 
branches. These engines were 
to have been fitted with Dodd’s 
wedge motion, their numbers 
were 358 and 359 in Messrs. 
Stephenson’s books, but 70 
and 71 on the North Midland 
Railway. One of the loco- 
motives — No. 70 — had the 
wedge motion fitted to it, 
but as soon as William 
a Howe brought out the link 
brought it into a state for practical application until August, 1842, | motion it was put on No. 71 instead of the wedge kind. William 

$$ = —— Howe at that time was e in making a working model of the 
wedge motion as applied to No. 70, but as soon as he invented his 


link motion he was instructed to throw the other aside, and make 
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Fic. 1.—Wrtuiams’ Link-Mortion, as SucGestep By HIM IN THE YEAR 1842. 














* It will be easily seen that this suggestion could never have been of 
the least practical use, because one eccentric band would displace the 
other when in motion.—N. P. B. 
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. Fic. 3.—ELEVATION AND PLan oF Howe's Link-MorTion aS APPLIED By Messrs. Rost. STEPHENSON AND Co. 


classes of engines, and in the year 1847 he designed and applied 
the first link motion to a winding engine with success. 
(Zo be continued.) 





TENDERS FOR ENGINES, BOILERS, AND PUMPS AT THE ASYLUM, 
CATERHAM.—Abell, Derby, £2677 19s.; Patchett, Carlisle, £2900 ; 
Coupe, Wigan, £2922 10s.; Jeakes, London, £2970; J. Watt, 
London, £2998; Gwynne, London, £3086; Claridge, Bilston, £3113; 
Yeates, London, £3144 ; Clayton, London, £3212; May, London, 
£3236; Gardner, London, £3700; Horn, Westminster (compound 
engines), £4212. That of Messrs. Patchett, of Carlisle, was ac- 
cepted. 

SoutH KENSINGTON MusEuM.—Visitors during the week ending 
November 20th, 1869:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 pm., Museum, 11,671; Meyrick and 
other galleries, 1268; on Wednesday, Thursday, and Frida; 
(admission 6d.), from 10 a.m. till 4 p.m., Museum, 1592; Meyric 
and other galleries, 76; total, 14,607; average of corresponding 
week in former years, 9612, Total from the opening of the 
Museum, 8,959,371. 

Next YEAR’s MEETING OF THE BRITISH ASSOCIATION.—A pre- 
liminary meeting, composed of the presidents and vice-presidents 
of the local learned societies, and other gentlemen interested in 
promoting the arrangements for the visit of the British Association 
to Liverpool next year, was held the other day in the mayor’s 
parlour, Liverpool, the mayor, Mr. J. Hubback, presiding. One 
of the objects was to fix, if possible, an exact time for the meeting. 
St. George’s Hall is the only building where the Association can be 
accommodated with ease and comfort, and it could not be ascer- 
tained when the assizes, which are held there, would commence. 
As nearly, however, as can be at present fixed, the meeting of the 
Association will be held in the second week in September. The 
gentlemen present then resolved themselves into a committee, 
with power to add to their number, to make the necessary arrange- 
ments, 
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IMPROVED COAL-CUTTING MACHINE, MESSRS. STOTT’S COLLIERIES, TIMSHILL. 


BY MESSRS. F. HURD AND CO., ENGINEERS, ROCHDALE. 
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In the above engraving we illustrate a new coal-cutting 
machine, which has been doing excellent work ina 20in. seam, 
and will shortly be submitted to elaborate trials, full particulars 
of which we shall place before our readers. The main principle 
involved is that of cutting the coal by chisels fixed on an endless 
chain made to move close up to the coal to be cut. 

Fig. 1 shows the machine at work in an 18in. seam. It consists 
essentially of a main bracket A, carrying all the working parts; B 
is a cylinder, which, with its piston, constitutes the driving 
engine; C is a fly-wheel, on the shaft of which is a pinion gearing 
into the wheel D, the speed of which is one-third that of the 
engine shaft, thus reducing the velocity of the cutters, and 
thereby gaining motive power. The shaft on which the wheel D 
is fixed passes through the bracket A, the worm segment, and the 
arm containing the cutters, as shown in Fig. 2. On the end of the 
shaft is fixed a star-wheel, the teeth of which are hooked, thereby 
catching hold of the cutter stocks, and preventing them being 
sg outwards whilst giving a revolving motion to the cutters. 

‘he bracket A swivels on a cross shaft, so that the cutter arm can 
be worked at any required,angle. The cross shaft is secured in 
two hollow brackets containing worm gearing, by which the machine 
can be easily raised up the screw pillars, to cut the groove at any 
suitable height. The pillars are also used to keep the machine in 
its place whilst cutting by means of a nut and a smaller screw, 
which enters the pillars, and acts as a jack against the roof of the 
mine. When the radial cut has been made, as shown in Fig. 2, 
the arm is then wound back parallel to the face of the coal, the 
nuts of the screws tightening the pillars are then released, and the 
machine pushed forward for another cut. The horseshoe bracket j, 
containing the two screw pillars, is mounted on swivel castors, 
which enables the machine to be moved in any direction with 
rapidity. It will be easily seen, by referring to Fig. 2—which is a 
plan of the machine—-that as the endless cutters revolve the arm 
containing them is pressed forward by a segment worm gear, 
driven by a ratchet-wheel, and worked by an eccentric formed 
under and cast in the wheel D, and which is made to advance the 
arm either faster or slower, according to the nature of the coal. 

The machine hardly weighs 2 cwt. 201b., and the powerrequired is 
so small that a 4in. cylinder is quite sufficient, with a pressure of 
40 lb. to 50 1b., for all ordinary purposes. After making a swee’ 
of 6ft. 6in., which it does in four minutes, it can be released, 
moved forward, and set to work again in three minutes. The 
grooves now being cut by Messrs. Hurd’s machine are l}in., but it 
will cut fin. if required, and the average depth of cut from the 
face of the coal is 3ft. It is at present worked by steam, but this 
motive power is objectionable in a coal mine, on account of the 
exhaust, so that it is now only worked occasionally, for the sake 
of testing or exhibiting its usefulness. Compressed air is the 
proper power to use, as its tendency is, when forced from the 
exhaust, to clear the workings of any foul air that may have 
accumulated by creating a constant flow of fresh air, and so 
making them much pleasanter than at present. 

According to the calculations made by the manager of the mine 
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after repeated trials, he{computes that the machine will cut thirty 
tons of coal in a 20in. bed per day, and will require three men and 
two boys to clear the coal away. This is so satisfactory that we 
have little hesitation in saying that it appears that Messrs. Hurd 
have solved at last a most difficult problem. It is earnestly to be 
hoped that colliery proprietors will give it a fair trial. 

One of the greatest advantages to the workman is that the 
machine requires no labour or attention during the rapid under- 
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cutting of the seam, so that but little exertion on the part of the 
miner is needed to bring down and break up the mass above, for 
in some cases it actually falls by its own gravitation, thus dis 


pensing with the most laborious and degrading labour in existence. 
A good coal-cutting machine will tend also to raise the miner to a 
scale of thought and intelligence equal with the mechanic, and 
will create in him a new interest in what has hitherto been a 


dreary and dangerous toil. 





TRIAL OF A NEW SAFETY LAMP. 


(From our own Correspondent.) 





A TRIAL was made, on Thursday, October 11th, of a very perfect 
miner’s safety lamp at the Earl of Dudley’s ;No. 26 Tividale, or 








Oakham Pits. These pits are interesting, as they are situated 





lamp to Fig. 1. 


upon them before coal was found. It has been the theory of @ 
great many geologists that coal did not exist beneath the ** Rowley 
Rag Stone,” but thanks to the untiring energy of Mr. Fisher 
Smith, the earl’s principal agent for the east side of Dudley, and 
his consulting mine agent, Mr. Thomas Latham, this theory hus 
been entirely exploded, as tl ey 

Fic 2 have succeeded in finding a vast 


field of good Staffordshire thick 
coal ten yards thick. At six 
o'clock on Thursday evening a 
large number of persons connected 
with mining operations assembled 
on the pit bank. Amongst those 
present were Mr. Berthon (pro- 
prietor of the West Drayton 
Ironworks), Mr. Simeon Bradley 
and Son, Mr. E. Davies, Messrs, 
J. Evans, W. Bulger, W. Page, 

Passfield, A. Hand, J. Warr, R. 
Latham, and several charter- 
masters, &c. The party were con- 
ducted in lots down the pit into 
a well-ventilated, clean stable, 
near the bottom of the shaft. 
When allhad arrived in the stable 
one of the inventors (Messrs. J. 





and J. Hyde Brothers, Tame- 
street, Holloway-bank, West 
Bromwich) modestly explained 


the principles and the purpose for 
which the lamp was intended. 
We will here explain the lamp 
by theannexed engraving. Fig. 1 
is the front elevation of the 
lamp as it would appear when 
ready for use, with the exception 
B that it is always enclosed in a 
strong oak case, with wire front 
and back, to pass light, which 
we have not thought it necessary 
to show. Fig. 2 is a section 
taking the opposite way of the 
Fig. 3 shows the interior mechanism of the 





near the “‘ Rowley Hills,” and several thousand pounds were spent | lamp. A is an ordinary gauze covering, similar to that used in 
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other safety lamps, B a cast iron stand, C sliding shutters 
or valves, which on the operation of the lamp close the openings M; 
D rods holding the alias or valves in their position, E 
rod connecting the rods D, F case for lamp in which the 
shutters slide, G an alarum, H oil chamber, I rod, connecting 
leads to rod H, J small piece of sheet lead, K partition to support 
by connecting rods the valves and to protect the lead from the 
heat of the lamp, L hooks on bottom of rod I, M openings to emit 
light, N small piece of wire connected with alarum, O elastic band 
and hook to hold the rods D and E out of the way while the lamp 
is trimmed, P handle by which to lift lamp. 
At the approach or accumulation of a sufficient quantity of the 
“* tire-damp” or gas to be dangerous to the part of the workings in 
which the lamp is situated, the gas takes effect on the lamp by 
entering through the meshes of the gauze and igniting inside it, as 
in any other safety lamp; in about seven seconds the lamp acts 
thus : The heat of the burning gas inside operates on the strip of 
lead J, making it rotten, so that the weight of the valves, Xc., 
breaks it through the middle, where it is thinnest, loosing the rod 
I, which by the hook L holds opeti, medtis of the connecting 
rod E, coupling the two rods-D eoiifieGeed to the valves or shutters 
C, the valves C; the whole immediately desteiids, closing by 
means of the valves the openings M, and thus extinguishing the 
light by shutting it up entirely from the air and gas. The valves 
in their descent toose thé wire N connected to the alarum G, which 
sets it ringing for about the space of two minutes., The whole of 
the work of the lamp is made of brass, and fitted loosely, so that 
there is no fear of its corroding or sticking. The, lam i t 
intended for the miner to work by, btt as 4 safeguard agiitis thé 
gas, to be carried by the inspector or hung in the workings where 
the men are at wit, or where there is any fear of the gas age 
lating or coming out in ‘ blowers,” as it sometimes does: The 
lump can be trimmed to burn twenty-four hours. Should it hang 
near where the men are at work, they, on hearing the alarum— 
vhich can be made any power—tike it as a Signal to put out their 
f ti It should be hung high up, as the gas, being 
in the atmosphere, ascends and appears near the roof 
ould it be hung in a part of the pit where the men are 
ig, and too far distant forthem to hear the, dlarum, they 
here is gas there on approaching by seeing no 
tages over the ordinary lamp is that, whereas 
1 veing filled with gas get the gauze heated—if the light is 
not put out—to that extent that the flame can pass through, and 
le the gas outside this lamp, as before stated, seven seconds 
ites inside it, closes up, extinguishing the light by 

























exclu ul gas. Another great advantage is that where 
the o may only be of use to one, this, by means of 
the a y warn hundreds of theirdanger. The party in the 
pit, at ving the principles of the lamp explitiied,; proceeded 





for several hundred yards along a gate-road to a part of the pit 
ere Was a “sump” made in the roof up to the top of the 

» was known to contain about fifty cubic feet of 
vas hoisted on the eud of a pole up into the gas, 
ined a few moments, ahd then the alarum was heatd, 
sed up aud extinguished, , The lamp was brought 
camined by all present, and found to hive acted 
| satisfactorily. It was again placed in working 
itinga fresh piece of lead for that broken, through; 
nd relighting. The operation takes abott two 
lamp was in the gas rather lotiger than the tite 
ds) before it acted; bat that was of account of the 
le not holding if still, so causiilg d draught and 
ut of the lamp as fast as it went in. ‘Two more trighs 
le, and in each instance the lamp acted, as stated it sould: 
icre reiterate te statement made by Mr. T. Latham—the 
nt, who had charge of the party—and several others of 
repute in connection with mines, that the trials made were very 
satisfactory indeed, and the lamp had accomplished everything 
prouiised by the inventor; that its adoption would be as great a 
.t pas it would be almost possible to take for the protection of 
miners, and that it would be of vast importance to the mine owners 
4 North, where they are more troubled with gas than in 
ordshire. The patty, after partaking of some refreshment, 
nuded to the surface, everyone seeming well satisfied with the 


result of the trial, 



























THE HEATON STEEL PROCESS—MONSIEUR 
GRUNER’S REPORT. 
(Coucluded from page 345), 
‘The operation wouli be stopped short of decarburisation; then; ¢8 
ition, the retined metal would be. run ditéct inte 

‘ter, where a stall chatge of nitrate would 
t the whole of the siliton and the retaining 

r. Thence the refined metal wotild pass 
se, Where its conversion into steel or homo- 
n would be finally completed. 
ing this opportunity of observing that 
bir 1ould be modified in the same way. 
ut i fault of the Martin process? It is its extreme slow- 

if the pigs are at all silicious. It produces steel 
that is to say, by simply mixing malleable iron and 
pig iron, but if the pig contains silicon how is it to be got rid of 
except by oxidation? and how oxidise it without destroying the 
lining of the furnace by the added oxides? When the pigs are 
silicicus, the plan adopted is that of prolonged fusion to oxidise 
the silicon by the action of air. Instead of heating the pig 
in an ordinary reverberatory furnace and then remelting it in the 

Martin furnace, if would certainly be better to refine it first of 

all in a boiling furnace (four bouillant) and thence to run it 
direct into the Martin furnace to be mixed with the malleable 
ron. 

but let us return to the Heaton process for the treatment of 
the common brands, These are the modifications, the adoption 
hich, in my opinion, would permit its practical application to 
the production of rail metal from such brands, : 

(1). The molten metal should be run direct from the blast 
furnace into the finery furnace, as is done in several Welsh works, 
or, gong still, into a boiling furnace to be tefined by blast and 
oxide of iron. 

(2). Thence the refined metal should be tun into.the Heaton 
converter to be treated with nitrate. (We know, that in some 
works in Wales the refined metal is run dirett, to be refined with 
charcoal, into a low Comtois hearth.) 

(3). Then the metal, twice refined, should be passed at once, 
whether tluid or solidified, into the Martin-Siemetis’ futnite, to be 
converted into soft cast steel or homogeneous irdii by, beitig mixed 
with malleable iron of spiegeleisen. Let us ddd that if We tartied 
the refinery in the converter as far as true Uepitburisation, -the 
refined metal could be charged into the Mattin fttttdce iiistead of 
malleable iron, That depends on the degre’ df pitication 
attained. We see that by this mode of treatment We should adopt 
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that valuable priticiple of progressive refining Which I long 
recommetided in my work on steel (p. 106) for the tredtmett of t 
common brands, ; , 

[t is unnecessary to add that if the pig ‘only tontathed Ghe,per 
cent. of silicon and one-qttarter to one-third per cért: of phos- 
phorus, we might dispense with thé first finery find ran oO 
metal direct from the blast furnace into the Heaton converter: We 
have still to prove that the cost of this double fittery ne Ht be 
disproportionate to the valité of the product we shotltl 6Xpett to 
obtain, 

‘The average waste of the fitiery is from 8 per cent. to 16 per 
cent.; but this waste would be reduced if we added rich ore to 
the molten metal. I will assume it to be reduced to 5 per 
cent. On the other hand, the average consumption of coke 
in England is from 200 kilos, to 250 kilos., say 440 Ib. to 550 Ib., 
per ton of retined metal, when the molten metal comes direct from 
the blast furnace, and would be 400 kiles., say about 8 cwt., of 
coal if we were to work in the same way in the reverberatory fur- 





nace. The cost of manual labour and incidental charges vary, as 
we know, from 2s; 6d. to 3s; 4d. per ton. Taking, then, the actual 
price of the Moselle forgé pigs, We should have for every ton of 
refined metal : 1 ton of forge pig at 63f. (£2 10s.), 5 cwt. of coke at 
THE. (6s.), labour and incidental experises 4f. (33. 4d.). Total, 
74f. 50c. (£2 19s, 4d.) In the reverberatory furnace we should 
have 400 kilos. (say 8 cwt.) of coal at 12f. or 10s., say 4f. 80c. 
instead of 7f. 50c., or 4s. instead of 6s,, which would reduce the 
price of the refined metal to about 72f.; say, £2 17s. 4d: This is 
the cost we will assume, because refining in the reverberatory 
furnace is always more effectual than finiiig oti the Heatth. The 
pig so refined would waste but very. little iti the cofiverter; 
because the silicon and phosphorus would be to a ett extent 
eliminated. We may take 5 per cent. as a tiiaximiutii., f; on tlie 
other hand, we assume that we have to oxidise 0°003 td 0 of 
silicon, and as much phosphorus and sulphur, atid dbotit pet 
cent. of carbon, we should need 20 kilos, f 22 kilos.; say 44 Ib, t 
48 Ib. of oxygen, which would take 1 éwt; of iiitrite: ” The cos 
would then be : For 1 ton of refitted metal at T5f, 60: (£3 98:); 
1 ewt. of nitrate at 400f. or £16 per ton, 208. 1s J labottr aiit iit 
and tear, &e., 4f, (38. 4d.). Total, 99f. 60e. (2319s, 4d.): With the 
expenses of management and royalties we should 80 attite at a 
maximum cost of 110f. per 1000 kilos.—a figure which Wdijld be 
reduced to 100f., or £4, if the price of nitrate were to Be retliited, 
as is probable, or if cheaper chemicals were to be partially 
substituted for the nitrate, Now we know that the average price 
in France of brands suitable for the Bessemer and Martin processes 
is 115£. to 1208, There woiild, therefore, be a certain ambit of 
profit iti Wsits nitrite faved at £18 per ton) for the putifittitidh & 
coihittion brands. reiliaitis to 7 proved by new &xperitiienits i 
rails 86 itiadls wottld Possess; #8 lieve they would; stifficietit 
blasticity.* (ea ante titel, ' 

I hittve just said that thé Gost of the refined métal might bé 
lowered if We wére to substitute cheaper chemicils for sémé pbr- 
tion of the nitrate. Let us go into some details on tlii8 question. 

In the first place, we might, to some extent, substittits a ee 
of soda for the nitrate. This salt has an oxidising affect iy its 
carbonic acid, which is reduced to carbonie oxitle. Its tivailable 
oxygen is 15 per cent. instead of 44 per cent.; btit the eer a 
of base which would take up the acid is 58 per cent: thsteat of 
34 per cent. From this point of view there would be sométhing t 
be gained by mixing these two salts. The éxpetinicut was tribal 
on my suggestion at La Villette. Instead of 10 Het peng. of nithite; 
9, 8, and 7 per cent. were used successively with 1; 2; and 3 per 
cent. of carbonate. The phenomena of conversjof were the same, 
but the reactions were less violent, and thie metal alsd seetied, ~ 
modified. The analysis of the products iy not yet finished. 
cannot, therefore, be positive as to the restilts, 

Again, to augment the percentage of oxygen while reducing the 
cost, I causeil peroxide of manganese to be mixed with simple 
nitrate, and with nitrate and carbonate. This, oxidising reagent 
had also been tried by Mr. Heaton at Langley Mill: It was given 
up be¢kuse the temperature developed is not, always higli efiough 
to thelt the protoxide, in which case the prodiet is 4 pasty mags 
and the slag rt homogeneous. The oxygen, liberated i8; in fact; 
18 pret betit: tt best ; sometimes only 12 or 15 per ceiit. IH spite 
of raha | Gbhyersion is quite as successful when we content our- 
selves by Substitititig an equal weight of peroxide for about btie- 
thitd of SHb-fotitth of the charge of nitrate., But we must take 
oh tliat the ininertl be founded fine, aiid tlistouglily mixed 


With the mttite; br tifbonitte and nitrate: 

Mr, Hetitdti at ibs tied thixture of, nitrate and Fain lite, 
This was done i July; i 8: #hon Dr. Miller aril Mr. Mallet weit 
to Langley Mil Yb inv: tigitte the new process: Tlie lite acts ds 
& String base, bit renters the Slag more pasty. That i8 4 dis- 
advintage; . H we wish to ditive at running the thetal ditect into 
a Siemens’ furiaée we mitlSt Hive fluid silicates; 86 that the imetal 
may disengage itself ftom thé shiig. This etitl is attained by stib- 
stituting fluor spar for Hitip, a5 Mr. Heattii has himself lately 
proved at Langley Mil: only fear is that some little sulphur 
might be introduced int the 1etal with the fluor spar, which altitost 
always contains sulphate of barytes. ; 

We can render tité Sig 3 Perfectly fluid without The ofbedi cH 

8 
e 


risk by mixing ¢ a ef salt with the nitrate. The expetinen 
I have just had, fe i 


of sodium. fiitgttites of 7 per cent. of nitrate and 1 to in 
cent. of sea SHE the sigs become as liquid as water. The phetio- 
mena of 6bHtétSion ‘ire just the same as usual, except that there 
is an 4binditit liberation of suffocating vapours. The sed salt i8 

iitilised with other chlorides.; but these chlorides jjrobibly 

iehiiel vee effect some purification of the refined metal. That is 4 
inatter still under examination. In any case; 1 to 2 per cent. of 
Sea sitlt will always be very useful to increase the fluidity of the 
Slags of the converter. 

Ini fine, we see that there are still questions for examination, ind 
that it may be advantageous to add othet reagents either as fluxes 
or oxidisers to the nitrate. 

Ihave but one other point to speak of, viz., the arrangement 
of the apparstus. The coriverter is very simple. The molten 
metal can be easily ran itito it, either by a trough. or by a crane 
ladle, or by & wagon running on tratis. The niost troublesome 
part of it—at any rate, when convertitig or a large scale—is the 
manual labour, and the fixitig of the nitrate chamber. But a little 
tramway passing under the converter would allow of its being run 
into its place, and, instead of attaching the chamber to the con- 
verter by clamps, one might use a hydraulic lift, which would hold 
it tightly in its place during the conversion. After the conversion 
the nitrate chamber, with its contents of refined metal, would be 
removed int the sime way to the Siemens’ furnace, where the treat- 
ment for steel would be finished. 

Having now arrived at the end of my long memoir, I think I 
should sum up the principal results. 

Conclusions :—The Heaton process could never, from any point 
of view, be a substitute for the Bessemer and Martin processes. 
These produce ingots of steel or homogeneous iron from pure 
brands. The Heaton process deals with impure brands, and seeks 
to convert them into a refined metal more or less purified, the 
treatment of which has to be finished in a Siemehs’ furnace. Its 
aim is to presetve for the common ores the plac’ which the pure 
ores have for sonie time tended to usurp—irdn and 8teel for springs, 
tires, and large. guns. a . 

Plates should be left to the pure ores ; rails and bars of homo- 
geneous irofi, tore or less hard, to the commioti ores. 

The purification is based on the reaction of Perttvian nitrate of 
soda, The apparatus is simple, ingehions, pit very cheap. The 
operation is rapid, easy to manage, aril not ge Ay explosions. 

The nitrate refinery acts like the dtdinary methods based on the 
employment of ait or the metalli¢ 6xides, . THe, Silicon and man- 


z 


ganese aré fit§t Oxidised, the phoSpliotus and sulphitr hre elithinated 









#t Villette prove the efficiency of ¢ ilgH 






next, th ir ‘a last, : ‘ 
The abs ie purification depentl§; of, course, Gh the proportion 
of nitr: tit we should hardly. bb ble to athieve an nbsolute 


purific &ten with 12 to 15 per “ ; of nittate, 

To reduce the Gost we must use Brihils Which Goititin little 
silicon, and genefally use refined pig rather that critde pig. 

The greater part of the silicon and Phosaiot bight to be elimi- 
nated by a preliminary refining. This ougtit to B8 dotie on the low 
hearth, or, better still, in a reverheratory furnate; in any case, in 
a furnace witha lining of properly chilled cast iron, and with the 
aid of roasted scrap (riblons) or natural oxides of iron, so as to 
leave the molten metal always exposed to the action of strongly 
basic slags. Even the pure silicious brands which are meant to be 
imade into cast steel by the Siemens’-Martili prdcess Ought to be 
treated to a preliminary refining. 

The Moselle brands were converted at Latigley Mill without any 
such preliminary refining, and with an insufficient dose of nitrate. 





* The experiments on the “ dynamic resistatice” of Heaton steel, pub- 
lished by Sir Wm. Fairbairn after. M, Gruters’ work was in type, appear 
to establish this point conclusively in its favour. See Tue ENGINEER of 
August 27th, 1869. 
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The result was a refined metal retaining still, in the most favour- 
able case, as much as 0°005 of phosphorus, 0°0014 of silicon, and 
0°012 of carbon. This metal was converted partly into malleable 
iron by a quick puddling, partly into cast steel by reaction in 
crucibles, Neither of these methods is economical. The only 
advantageous method is the conversion of the metal in a Siemens’ 
furnace into homogeneous iron or soft steel by the Martin process, 

The cast steel made in the crucible from the insufficiently refined 
Moselle crude. steel still retaitis 0-002 td 0-004 of phosphorus, 
60-0014 to 00018 of silicon, 0°0U3 to 0°004 of carbon, and traces 
of sulphur. In spite of this the steel works well hot, and gives 
good results when tested by slow tension ; but its elongation is 
egal and this wotild seem to indicate a want of elasticity. 
(Resistance vive). 

If the procegs Wete iisidlified as I have suggested the results 
Would probably be different. At any rate, further experiments 
ate reqtiisite befote te biti, definitively pronounce upon the 
élisticity* of the bars prepated by this process; and, on the other 
hand, it is Ceftain that thie Heaton process. properly carried out, 
would seem to realise the purijication of common brands better 
than any other kfiiwn method. We are not, however, as yet ina 
— to affirm that the purification is as complete as we could 
wish. 





WE are inforaiéd that an Act of Parliament (Assembly) has 
been obtained by Andrew Taylor, civil engineer, for the construc- 
tioh of a railway between the cities of Macabé and Campos. The 
line will be sixty-Ghe and a-half miles long, and will run through a 
tiiost favourable country. ‘This line will bring Rio de Janeiro 
Within twelve hotirs’ distance of the best sugar-growing countries 
in the empire. There will be a few heavy bridges on the line cross- 
ing rivers; but a§ the foundations, or rather ground, is found to 
be good, no trouble is to be anticipated. There has been noGovern- 
ment guarantee &sked on the capital, as it is expected that the 
first year will leave a dividend of 104 per cent. It will be a single 
line, and on the same gauge as all the principal railways in Brazil. 

WILKIN AND @xarK’s Brake.—In an article describing this 
brake on the MidJand Railway, which recently appeared in our 

iges, we omitted to state this brake was first introduced into 
brittice on the Metropolitan Railway some two and a-half years 
sitice by Mr. Burtiett, the locomotive superintendent of that line. 
Stbsequently to that time, and when the brake had proved to bea 
practical success; the officials of the Midland Railway saw the 
itivention, atid forthwith introduced it on their line. The differ- 
etice between the applicatioi of the priticiple oi the Metropolitan 
find on the, Midlant Lies is; that on the laiter the brake is sclf- 
ficting, while on the former it is not. The fundamental principle, 
however, remains the same, the difference being that on the Mid- 
land Railway the line is slackened when the brake is applied, 
whereas on the Metropolitan it is wound up. 








THe Parent LAws.—On Tuesday evening a crowded meeting 
&f members of the Waverley Club and others was held at the 
Arundel Hotel, under the presidency of Mr. Samuel 


+] Dickens, 





Mem. Arch. Assoc., to consider the working of the patent laws. 
Among the gentlemen present were Mr. Edward Field, C.E. 
M. Inst. M.E., Mr. Burton, Mr. Jones, of Ch de, Mr, 


Humphr ys, Mr. Hamer, and others. The opening 
delivered by Mr. W. Lloyd Wise (author of the secti 
ih the ‘* National Encyclopedia”), who pointed out the important 
and beneficial effects to the public of patent privileges in pro- 
thoting the progress of the arts and manufactttres of this country, 
find proposed the following resolution :—‘* That the granting of 
€xclusive privileges to inventors as rewards for their inventions 
tends to promote the commerciil industry of the kingdom.” An 
fimendment was moved by Mr. W. &: Dickins, but after consider- 
ible discussion thé resoltition Was catried with acclamation, and 
he procesilitigs termihated by a vote of thanks to the chairman. 
Roya Poryrecunic Instivvtion,—A4t the Polytechnic Profes- 
we Pepper’s lecture ‘On the i Induction oil,” with its 














rilliant experiments, is still the Best patt of thé programme. 
An entertainment called ‘ Peculiat People ” is giyen by two pro- 
fessionals the Messrs. Wardroppet: It is Hot a theattical enter- 

ainment, nor a music-hall entertaiitient, nor aii Ortholldx Poly- 
wer entertainment, but a kind of a mixttire of all three. The 
literary part of it is sheer nonsense, with little intélligence; but 
the acting being good and amusing, it goes down well with the 
fiudience. People who think it wrong to go toa theatre can now 
go to the Polytechnic, and get much the same thing under another 
hame, so as to receive an evenitig’s aniusement, and cheat the 
devil at the same time. A new entertainmetit by the same two 
individuals was brought out last Saturday, titider the title of 
“‘The Mysteries of Udolpho.” The dresses, the acting, the ghost 
illusions, and especially the dissolving views, were all very good, 
but the descriptive or literary part of the eritertainment was 
foolish and silly in the extreme; so mucli so, that the piece, as it is, 
cannot run long. In one part of the entertainment also a gigantic 
human skeleton, in a dissolving view, is made to dance a comic 
hornpipe to the sound of a passing bell. This caused great com- 
motion among the audience. ‘Those possessing good taste hissed 
it vigorously, while less intelligent people applauded loudly, in 
consequence of the skill with which the dissolving view painter 
had carried out the idea, and made the skeleton dance to perfec- 
tion. The Polytechnic never sank so low before as to introduce 
an entertainment like this. We were quite sorry to see the degra- 
dation, and shall be glad in a few weeks to welcome a new piece of 
a better character. 

OPENING OF THE NIGHTINGALE WING OF THE DERBYSHIRE 
GENERAL INFIRMARY.—On the llth inst. the new wing of this 
infirmary, which derives its name from Miss Florence Nightingale, 
was opened before a large assemblage of ladies and gentlemen. 
After the opening declaration had been made by the president, 
Lord Vernon, the Bishop of Rochester offered up a most impressive 
prayer. On the north side of the new wing has been built a 
chapel 40ft. long by 20ft. wide, and of considerable architectural 
pretensions. The riew wars are reached by a handsome open 
Staircase, those for males being onthe first floor and those for 
females on the second. The wards themselves are magnificent 
rooms, 108ft. long by 26ft. wide, and upwards of 16ft. high; each 
contains thirty-two beds. A balcony is placed at the end to enable 
the patient, when sufficiently seoovertd, to enjoy the benefit of 
fresh air. The nurses’ apartments are so situated as to command 
a view of the whole. Careful arrangements have been made for 
the reception of the many bad accident cases which so often occur 
in the manufacturing districts. The patient is placed in an 
accident carriage and taken to the receiving ward, where he is 
examined by the surgeons; he is then, without being removed from 
the carriage, raised in the hydraulic lift, which has been designed 
arid erected by Mr. Alfred Davis, 8, Old Jewry, London, anid con- 
veyed to the floor upon which the ward is situated. The accident 
carriage, which is of a beautiful construction, is the gift of Messrs, 
Holmes, of Derby. The new kitchen, which is a lofty building 30ft. 
by 20ft., is fittetl With a spletidid cooking range, and with coppers 
heated by steam, supplicd by Messrs. Rosser and Russell, of 
Dorset-street, Strand, Lotidon. The arrangements for warm- 
ing, and for the supply of hot and cold water, are also by 
this firm. The food is passed from the kitchen into an hydraulic 
lift, constructed by Mr. Davis, and so raised to any floor that 
may be required. This lift is also connected with the corridors, 
arid is so arranged that it may be employed for other household 

urposes. ‘The ee out of these important works, which 
have cost upwards of £17,000, has been much facilitated by the 
kind attention of Mr. Wright, of Osmaston Manor, who has devoted 
a vast amount of time and pains, and whose name appears in the 
list of contributors for no less a sum than £3500. The architects 
are Messrs. Stevens and Robinson, of Derby, and the contractor 
for the building Mr. Edwin Thompson, also of that town. 











* Sir William Fairbairn’s experiments, 




















































































































































































































































































































































































































































































~ 
» «£ Q “i } ry INQ I . 
Nov. 26, 1869. THE ENGINEER, 349 
” —_ — — Ee =e 
, ~ TPP Ppa - . . —- 
RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA 
THE navvies engaged on the railway works at Carnarvon are on From 100 to 120 colliers and miners emigrate on an average DE Li to receive t of the Du 
strike. weekly from the iron and coal districts of South Wales. } thern « | ‘ 1 from 
J , i i nN i I i i 
A company has been organised in Kalamazoo, Michigan, with a Ir is remarked as a singular circumsta ance in the South n to Gre lley, W 
capital stock of 100,000 dols., for the manufacture of railroad cars, | diamond diggings that all the diamonds have been by b Pe y 
A RUSSIAN engineer has run a railway train successfully from | D@tives, and not a Ens is. The natives goon ‘ ui 1 the 
Charff to Kutschigan, a distance of 53°6 miles, the only fuel used | ™!PS the surface and scraping with their nails, “wh one pean 
being raw commercial naphtha. tries to maintain the dignity of an erect attitude. 2 tn | at 
, > . me eee y 
THE Hartford and New Haven Railroad Company have com- M. Rx | ’ by ng ee riments '. arried ops ht French nt, 8 ' l 
menced to erect their new freight building on Belle dock, New “ge that dull wd } ve — and += nered into plates | 
Haven. It is to be 300ft. long by 40ft. broad. xy working it at a dull red heat ; above and below this tempera Eg 
a eta ; ’ ture the metal remaining brittle. The bronze experimented ss 
THE Borsen Zeitung states that Messrs. Gratton and Brassey and by M. Riche was that containing 22 per cent. of tin, ordinary 1 . oar ‘ - — Se 
Dr. Strousberg have jointly undertaken to tunnel the St. Gothard, | metal therefore. It has been already asserted that it is in t . sited ae 
and have engaged to complete the gigantic undertaking in less than | w ay the Chinese make their tom-toms. The results of M. Riche aN " ruption of \ ad 
seven years, are, so far, a certain confirmation of the possibility of this mod os graph ¢ 
THE first ten locomotives ever built in Russia have just been | of manufacturing them. cat . fat . 
completed at the works of Herre von Struve at Kolomna, near A NE\ ding rifle, invented by one Herr on Tuesday ri 
Moscow. It is said that no pecuniary assistance on the part of the Koni I led Ziindmesser-Gewehr, is making British line at Mo l 
Government was required by these gentlemen for this purpose. in this country \t a trial which recently came off in Kini train No vas h hi 
1 5B pur] | 3 l 
“a . P | + ave firer 7 > al 8 7 
THE Brighton Company, whose unreasonably | igh } to have fired off twenty-five rounds per n to} 
fares have largely de popul: ed the district round their line, and | f If all we hear abor it itis true, the cer Mr. \ nd M } 
have caused great losses to revenue, announce an intended large aim is as greet i the rapidity of its discharges, : Berlin with Herr V re, tl 
reduction of daily fares, with err of a yet undefined | must be ad ded the furthet advantage of a minimum of sn soho being aps , t : y 
r 1 t apnea , e s not : 
character to season-ticket holders. the company woul put the | produced. Ita rs tha t the peculiarity of the inv bs i Russo-Indian line 
° ° ° . ’ { “ ri Ie oll it xt 1 1 ’ are on . 
carriages used in this traffic into decent con lition at the same | COnune¢ l to th gun, 0 ‘i nds to the = if we ar rut l 
time they would remove great dissatisfaction now ¢ xisting through mistaken, oe as well as the other have been a ready l l l 11 > 
their fetid, dirty, and repulsive condition. mitted to this Government, where they are sure to be put to sever Lorhnn thask tie + yew 
, tests , a : 
Tue case of Mr - inper Hz n-ter » Se | . ‘ F : Ww worth ad 
— Wo - " a nage Pt a a 3 cg M. Dumas has made known an interesting fact, ascertained by eri og eee . 
e 8 xd, late chairman, : since de y chairm: > ( nee for ¢ 
a ee ee man, and Since depury caairman, Of the | we Debray, relative tw ) the ordinary chloride of gold. It is known : porm in 
Great Eastern Railway, came before M : Commissioner Bacon, at Sys. i oa. 4 ' 1 tl Ar 1 Interr nal } “ 
: a4 : | that by heat this substance is first change 1 into chi rine, and the 
the Court of Bankruptcy on Monday. The debts are upwards of ako , tl t 3 
£60,000. Th If 1 full protochloride, and that this product changes into chlorine a1 
> Y ns = . . . . , + 
i » The peony’ or iy them in hb by iu a inetallic gold. M. Debray, however, finds that if thin leaves of e contract 
harap tha five years 1avin “tin ne 3 yee hed the pai a. gold are he ited in Ppt 4 er chlorine to 200 deg. the chloride of THE ¢ inl nee 
og y r Py . L- } 
— ot Ing, a sitting ro e — 10n ¢ <7 «cuscharge was now he 1 9 g ld. which begins to form oh the gold below this temperature, is honour of knichthood on ( 
a t * accounts not being Died, an adjournment was necessarily | )) posited in reddish long needle-s ved crystals, as voluminous as | Cooke's exertions in th 
rdere . " ’ ~ ] hii 
ordered. ; ; | those of the volatile chlorides of molybdenum and tungsten, at some | tion have procured him tl 10 
A SINGULAR claim against a railway company has just been | distance from the heated part. M. Debray is at present en- We Boil ( . 
heard in the Bolton county court. The holder of a second d ivouring to determine vapour-den of the chloride of | tion rh 
class contract ticket for the journey between [Bolton and l, in order to arrive at an exact knowledge of the « ulent of | f Co., ! i 
Blackburn some time ago went to the Bolton station for the pur- | this metal. Sor 
pose of going by an aftertioon train. As they were unable to find Dr. CarPENtet om in tl TH 
him accommodation in a second-class carriage, he took a cab and ing, in 18 ny wel rt | ¢ : 
sued the company for its hire as well as for his loss of time. A | fs. Philo- | baie 
7 . 5 . . . . ; +: . i , Ca int ‘ 
former trial resulted in a verdict in his favour, and this verdict | i ise at in depth | ward iy : 4 
was confirmetl, with costs of the new trial also. of 300 fathoms, : re of the deep sea was | offered { le by ? : 
to the Railway News, the arbitrators of the London, evel ywher $m fc found ’ on the me iege b4 that abundant Laner number £4 : 
, ‘ ‘2 . ife s lenths y rt . a5 ‘ : a" 
( nd Dover Company, Lord Cairns and the Marquis of | life exi ted § : depths, and that to leave Cor lif ; 
S y, have made much progress with the arbitration | Ste va | within te at ny limits. M Brazil an , ; " 
eferred to them for the rescue of that gigantic concern z m the | ry was found that a difference in bott - tempera f , 
contests of its sectional creditors. Their lordships, it is anne, } deg. and leg. existed at points only eight or ten r Ay 1! 
| 7 ach nt > henes en ur . surfa temper re a i 
are understocd to have already disposed of the whole « f the gal from mpage her, eneath an uniform surface tem — . 
- ) cs +h “p as the c e co d 
ch promised in the courts of equity to p Haws on a Soahere ; and that where this was the ci cot | a, | ia ; . 
‘ rae forn as toy ‘ ++} “ALPINE ry di \ f 
existence for the next seven years at least. ottom was formed of barren sandstone l with fragments 
“ to } ‘ i f the G of older rock, ibited b yf pi canty fauna, of | Mons, 0 
va "Oe ¢ a >, m » oe ° . od - , 
agg -ees iy h ed sh Bed er Ber ” a tastern | an arctic or t ', while in the adjacent warm area the | closure t n 
a the tou rill be 6 re he i a aed afte t a - | bottom surface ous, and the more abundant fauna pre- | Commons Act, i rt , t of 
" nes ed 1e town will be conc ae te on s ter the Po sented characteristics due to the more temperaté ite. Hence | Blackheath. 
sna 1e Birgne Dag ag pone and N re Was le po eile ce an uphes ival of a few miles of the sea bottom subject to these One Liv erpo yl fir l 
wil eer 1 junction wit "The oe “— 17 th ost Er itailway | conditions would present to the geologist of the future two por- | direct to Bomb: 1 } n 
' g. > dis , t ; 4 : : 
at the wen —- t nO CIECRNOY ‘thd ye ‘ — tions of surface, totally different in their structure, the one | below the average ‘ | tis 1 
> + ‘ tiona 01 re » ? . 7 . 
nether Paes te wr ey ~ B ee irter s the lle. ‘ish. “ = on exhibiting traces of a depressed, the other of anelevated temperature, | that a rival firm are ling a ‘ - 
dl a l ~ wea . ] : ' ae ~y NO is ad Ages ee ction: > and yet these formations would have been contemporaneous and | light draught of water, which will be su l fort Su 
r » 3 1g an rires are being erecte« - . 4} ce * 4s ¢ 4 * ’ ss 
GOvored CO SelegraPaNS Uesuieees . Sram ors fee are GING STOCK conterminous. Wherever similar conditions are found upon the | Canal and Red Sea traffic. 
between the railway stations and the post-offices of Louth, Gains- | gyy Jand ; . ot | hi 
borous! 1 other Lincolnshivé ¢ dry land of the pres , it had been supposed that the bh Mr. Prestace. the Eastern B TT 
orough, and other Lincolnshire towns: and the low tempe rature, the formation of chalk and the forma- | 4, madea great improvement in the « ‘ ¢ te 
THERE is a form of overcharge on the metropolitan railways | tion of sandstone, must have been separated from each other by | gaprigee of produce on the li 
that is exposed by the writer of a letter to the Pall-Mall Gazette. | long periods, and the discovery that they may actually co-exist new wagons is enlarg ed tot t 
“‘T discovered,” says the writer, ‘‘on Saturday, that you are | upon adjacent surfaces has done no less than strike at the very | brought do wn to four ¢ ; a 
charged the same price for a return ticket whether you start from | root of many of the customary assumptions with regard to geo- | 4, inger of fire is thereby pre { 
Victoria or Ludgate-hill or the Elephant and Castle for the | logical time. During the ptogress of Dr. Carpenter's researches | 414° oth produc vile 
Crystal Palace; that your ticket taken at Victoria will frank you | sea-water was brought up from various depths for chemical ‘ ; +3 : = 
: “et " : : uantity herdare s 1 
from the Palace to Luds gate-hill, or at Ludgate-hill to Victoria, | analysis; and attention was éarly called to the character of its i a5 yer ot ni 4 1 “ag eee 
but that if you set out from the Elephant and Castle and on your } retained gases, Near the surface it was found that the gas con- | T°C°VE &* 2 emi! ‘) : , ; ot 
d -- ~ , ° . - c *y mu ith ‘ riy 1 1 I 
return proceed to Ludgate-hill, you have to pay additional | sisted of about 24 or 25 per cent. of carbonic acid, the 1 , : : 
fourpence. So that you are charged twice over (at » commence- | chiefly oxyge n anc 1 nitrogen, but at greater de .pths th conn rtion ik lilord > resu i 
ment, when there is no ground for it, and at the end, when, as you | of ci irbonic § * an ‘t reached 45 per cent. at 700 = t} = . 
° : . P . . with the mh ry i i I 
have already paid, there is less) for the dis vetween Ludgate- | fathoms. After however, by which the surface of > ¥ . ‘ 
hill and the Elephant and Castle. And, though persons of the | the ocean had been ite ead the quantity of its carbonic "’ sort 
r ; , s 1 | . } + . 
«yd Mantalini type might say, ‘The pence be dem’d,’ we cannot | acid was very much dimi ed. In one of the surface specimens LHE North Ge cor ot 
all be both sublime and ridiculous. Besides, there are objections | taken scarcely any was found all, and its absence was wt first | Jeasing a wire of the stomar l 
on the ground of principle, or the want of it, suspicion | set down to some error in analysis. Afterwards, however, it was | Amé seh years: < : ) 
arises that there is more joy amongst some of our pu companies | remembered that this water h: d been dipped up from abaft the | Successful issue, Lhe ord ¢ : »t 
over a miserable fourpe nce which tl eniously | paddles of the steamer, and not, as usual, at the bow, The in- | hands oi , ht 
‘doing’ somebody than over ninety and nine just pence which — nce from these facts is that the agitation of the sea by or u 5 — - 
they get by straightforward dealing.” by liberating its superficial carbonic acid, and thus per petween we cares 
P 7 ascent of that which is constantly formed by the abun line exch ’ 
ANOTHER argument in favovr of the growing len and for im-'| j;¢,, | ‘att oe te a ee ere , Wy 
oe a Bee - 3 ife below, furnishes one of the conditions which ren rue H ri to 
powvul Soaees for carrying cattle by rail be 1 be found (says the | ;- ¢ ¢ seth] } } 
thee tinuance of that life possible. pl 
Chamber of Agriculture Journa/) in the lowing narrative :— At a : 4 4 ’ tate A 1 a , 
i Mr. Norturvpe, in a letter to the Sc ic A ’ , has give of « ; " 
ha if. -past eleven o’clock on the morning ‘of the 13th inst. about | ,, } : ¢ as * hy) , 
the following account of the early m ucture of sulphuric acid | been dk al 
fifty Welsh beasts were placed in trucks at a station in Carnarvon- | 4. +2, ---Previnialy , : + 1244 “ar tial ; , 
hire for conveyance to a market towtiin Betks. The consignee | 7 “CUCe po ged e deg | wp bane SF edge coed Eanes ; ; 
oe mad vare th t th anim Is would h their déstinatigh | 78% ™** lin that cotintry, and that little w jorterl from other | Boxer ’ 1 for ) 
yas ade awé “] a ie animais ; C react reir Ges atlo : : iw . . > : 
t] pone sftet theit 1 pov tt in Walte T rm rare : countries, and until that time its manuf: W unkn in | t for : id 
1e : g after r departure from ales ) ons . ; l 
ae 2 ee gar hg etd oe | America as ati article of commerce. In year 1810, Mr. H. | harden 
astonishment, however, it was between &ix aritl seven o'clock > : : } Py Saas all 
Baldwin, a native of the town of W lee, in county of STFA} . . 
the evening of Monday before the matket town was re: t : : : , \v J a4 : : ; 
New Haven, Cotinecticut, a gradu of Yale ussisted | the Lal er 
Thus for a period 6f fifty-five hours wété these poor animals p aivked eiatatte to TEE EME Millvell « fallow craduat er ne LAK 
rf Achill y 2 . 4 ; il, a Clow > maa ‘ i , t 
together in trucks, with only one htindréAweiglit of hay, and not 4 idea of erecting & labor hag for the pur} if I ‘ . 
. dea ing yto I i oT mi st ‘ 4 . } Y 
drop of w , served out to them by the conifiatiy’s servants on | ; . 5 eee i : an a * - 
' a , 1° : te ened in chemistry, an oe the f manufacturing i a 
the way. Asa matter of course, the beasts were iittch deteriorated yer, “yt . aan a : , 
: 7 - “ phuric acid, or oil of vitric he procured 1) 
in value, and also, as a matter of course, the .6Wher claims com- ld Fat %e fat) l , 
. - x that purpose a building whic Northrup’s fatl < cay ' 
pensation at the hands of the railway cortifidtiy. When such | 5+ tod on the post t iad leading from New Haven to Hum 4 : ‘ 
: eas ° 1 A situated re U ew Haven tk mphreys- + ~ ex \ 
instances of positive ill-treatment are brow ght to light, no wonder | .: 1a + Wy : : that cotch fi iad : 5 
ville. In this building he established his laborato 3 | on tl 
that many humane persons unite in the demand, so nobly initiated 13 4 ¥ o ' pers = 
arranged in tworooms, each (ft. by 18ft., one of which ws ; <M : . 3) +4 i. ‘ 
by Miss Burdett Coutts, for an improvement in railway cattle- Sted ate O , A : - ptr ON Monday a monument to th l st, 
X about six feet above the other, and lined with heavy sheet | ., ee 
trucks, so that animals chn be fed and watered on their journey . , ey ik . 3, | C. F. 1, was unveiled at Berlit é the 
and having a door about three feet sq in each end, whicl ‘ of | > High: Peete , 
THE Bombay, Baroda, and Central India"C ompany have accepted closed perfectly air tight. Im the middle of this room, upon a | ''*" Th ; . . = 
the proposals from her Majest secretary of State for India with | large stone, was a kettle, that would hold from fifteen to twenty | ; ‘cl ’ : “ 
’ . . . . 4. I 1 s ] 
reference to the Veerumgaum-Wudwan extension of the company’s gallons. The kettle was fille d with brimstone and a small quantity | “(4'© ; ee 
line. The chairman congratulates the comp: ny on the offer of | of saltpetre, which he had previously ground together in an old- . * : ’ 
having to construct an e xtc ne seventy-three miles in length | fa ion ed wor len ring-and-wheel mill made for grin ple , l : ri ‘ h 
in the valuable cotton distr of Kattia - He has been told for cider, The floor of this room was covered about four inches | 79), : 1 a, é e 4 ; , “4 
by one of the Government officers well acquainted with that part | deep with water. The brimstone in the kettle was set on b ry : , 
4 1 1 . . es . ul C 
oi the country that the extension will prove an excellent and | means of a stone or bit of iron, which was heated suffici y hot “ae. . 
paying line. It had on former occasions been expluined that the to igmite it when thrown intoit. The doors were then closed, and —— rg oe : \ 1 
project was agood one. The short line of two and a-half miles emained shut twe nty-four hours, at wh ich time they were ned, mealies Mditio ie 
from Ahmedabad has been constructed across the river, and the the kettle refilled, and again set on fire. This oper re- : , 
s 
ptoposed extension will continue the short line to Veerumgaum | peated for six days in succession, during which time rhad A Of wae : i 
and Wudwan. The proposed extension presents no engineering | become as sour as ordinary vinegar. This water was then drawn a ; ; : pr = 
difficulties, and to test the probable cost of the line the directors | off and boiled down in glass form rv buried in a sand bath—until ) has —_ ly, 
have obtained tenders from one native and two European contrac- | its weight indicated it to be of sufficient strength. He retailed a d without ser " : ~ 
tors. The tender from the native contractor was the lowest, amid | large portion of his product to the country cloth a rs, at 83 tne Sou : “4 ft 
showed that the aay seven miles to Ms oF a on could be con- | cents per Ib.; the residue was sent to m: arket i in New Haven and | * Nil i A rate of tae erat h. a 
structed for £228,000. A great deal of the materials will be | New York, whete it attracted the attention of a bus 3 firm, one | the Nilgiri branch is in progress, and the pet , way materials 
sent from England. The extension to Wudwan will pass through | of whom—a Mr. Morrison—came to Woodbridge anc ized with | for it have been contracted for. 
the same kirid of country. The company can work the extension | Mr. Baldwin to remove his laboratory to New York, there, Tue Amalgamated Min \ hire, ¢ ‘ire, 
line with their present rolling stock. The directors have paid | with the aid of proffered capital, to erect a chemical tact ry ona} and North Wales hve the 1 irewlar ul 
every attention to the in torests of the company, and are glad that | larger scale. Accordingly, his leaden room was stripped of its | employers :—‘‘ H ig respectiu i ted you to give us an 
: : fs S aed wl tine 
the Secre tury of State for Iitttia has so handsomely met their | lining, the shee et of lead being rolled in large rolls, which, with | advance of wag " and not meeting 
wishes. The requisite capital Will be raised by the isste of £20] such other portion of his equipage as was movable, were take n by | then with a wtice Is hereby given th it we 
shares on such terms as min agreed upon by the Secretary of | ox teams to Der rby, and from thence to New York, where it was | demand an advan or before th ] sth of December 
State for India, under 4 tee of 5 5 per cent. per annum. On | again pot up for use. The location was in the north-western | next equal to the wi : re last reduced. If st ch 
the company complying with thé terths propos ed, the Secretary of | suburbs of the city, near the banks of the Hudson river. Theplace | advance be not given to us we shall feel in duty bound to use 
State will sweep off the £1,600,000 due to the Government for | was called Greenwich at that time. Mr. Baldwin continue d to | every lawful means in our power to secure the same. -We are, on 
interest. The directors sce no prospect of the existing line paying superintend the manufacture of this establishment for several | beh: ilf of tle miners in your employ, ’&e. The re duction r ferred 
l through Central India to | years, until his health became so impaired that he was obliged to | to amounted to from 10 to 15 per cent, The number of men who 


more than 5 per cent. unless exter 
Agra and Delhi ; but there is no prospect of that at present. 


retire, 


are likely to be affected by the circular is about 20,000, 
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COMPOUND HORIZONTAL ENGINE 


THE NORTH MOOR FOUNDRY COMPANY, ENGINEERS, OLDHAM, 
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In the 
neat design by the North Moor F ‘oundry Co., 


above engraving we illustrate a compound engine of 
Oldham. 
lowing are the principal dimensions :-~ High-pressure cylinder : 


Diameter of cylinder, 10in.; 
2hin. 
30in. ; 


The fol- 


stroke, 30in. ; 
Low-pressure cylinder : Diameter of cylinder, 20in.; 
stroke of valve excentric, 3 1-l6in. 


rial | 
Vf 


stroke of vaive excenter, 
stroke, 
Air and feed pump: 


stroke, 10in. ; 
(piston), 10}in. ; 
pipe, 1}in.; 


.END ELEVATION 











a | 7 


diameter of plunger, 5in.; diameter of cylinder 
diameter of injection pipe, 1fin.; diameter of feed 


stroke, 6in.; diameter of piston of feed pump, 24in. 








ROBINSONS LAUNCHING LEVER. 








Upon the occasion of the launch of the 
Dido, unarmoured screw sloop, which took place 
at Portsmouth on the 23rd ult., a clever appa- 
ratus was used for the first time, having been 
designed by Mr. W. Braham Robinson, the master 
shipwright and engineer at Portsmouth Dock- 
yard. The object of this launching lever is to 
dispense with the use of the mallet and chisel, 
and very successful it proved in its results. The 
annexed engraving shows three views of this appa- 
ratus: a plan, a sectional elevation, and a detail 
section. It consists of a wrought iron back 
plate A, which has four holes by which the in- 
trument is secured to the rail of the launching 
stage. A guard-plate B is provided, by means of | 
which the links are prevented from lifting. C, C | 
are links to which the launching lines are 
attached. The links are held by a fork-slip bolt 
D, until the vessel is ready for launching. E isa | 
lever for lifting the fork-slip bolt, and F isa hook 


which holds the lever E and prevents its being | 


lifted by accident. It will be readily seen that by | 

lifting the lever E the links O, C, with the | 

launching lines attacl are rel , and the 

weights fall on the dog ‘shores, The ap — 
compact and handy, being only 20in. in len 

The Dido, we may add, is 1268 tons b 





= 





| plating next to the waterways, 





380-horse power. She was built on the same 
lines as the Danz, which was launched in May, 
1867. The Dido is a wooden-built vessel, with 
rolled iron beams and strengthening iron deck 
and mid-deck 
stringer plating. She is 212ft. long between per- 
pendiculars, 36ft. broad, and has a depth of 19ft. 
4in. in her hold. She will carry six guns. 


THE IRoN AND Steet InstituTE.—The next 
meeting of the Iron and Steel Institute will take 
place on the 2nd proximo, at the South Kensing- 
ton Museum, when the following gentlemen will 
read papers :—Mr. Willam Menelaus, on ‘“‘ Im- 
proved Machinery for Rolling Rail;” Mr. G. 
Benson, on the ‘‘Generation of Combustible 
Gases under Pressure ;” and Mr. Thomas Whit- 
well, on the ‘“ Fire- brick Hot-blast Stove.” 
a read by Messrs, J. L. Bell and J. P. 

Budd, at the late meeting, will be opened for 
discussion, 

GREAT Basses LIGHTHOUSE, CEYLON.— 
Messrs. Shearer, Smith, and Co., of the Dal- 
beattie Granite Quarries, N.B., have obtained 
the contract from the Trinity House 
a geen for the granite for this light- 

ouse. 
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OUTRIDGE’S EQUILIBRIUM SLIDE VALVE. 


WLLL 


GROSS SECTION THRO STEAM CHEST 


The equilibrium slide valve illustrated above, 
and for which a patent was granted during 
the latter part of 1868, is the invention of Mr- 
Joseph E. Outridge, of Newport, Isle of Wight. 
Its chief characteristics are simplicity of design, 
and cheapness in its application, besides being 
perfectly balanced during the whole of its stroke, 
whether applied to high-pressure or condensing 
engines. The arrang t is 1 of the 
following parts, viz.:—Two port blocks A and B 
and the slide valve C, which works between the 
port blocks A and B. The port blocks, which are 
made from one pattera, have two feed ports, and 
one exhaust port cast through each, which are of 
the same width and distance between as those 
from the steam chest tothe cylinder, over which 
they are placed, with two faces of the port blocks 
opposite each other. The slide valve C is rectan- 
gular in shape, with a passage through it, through 
which the steam passes on its way from the cy- 
linder to the exhaust pipe, while the other end 
of the cylinder is receiving steam from the steam 
chest. It works freely between the faces of the 
port blocks A and B, no difficulty being ex- 
perienced in keeping the faces eon tight. By 
the arrangement of the steam being passed 
through the two port blocks, the two ends and" 
the top and bottom sides of the valves are ex- 





PLAN OF STEAM CHEST 


| posed to the full pressure of the steam in the 
steam chest, and having equal areas equened to 
each other. The valve is thereby balanced by 
the steam itself. To prevent the steam 

into the cylinder, except throngh the ports in 
blocks A and B, a rib is cast across the middle of 
the cylinder ports. The expansion pressure arising 
from the steam in the cylinder while the lap 
is covering the port is brought by means of the 
two port blocks on each side of the valve C, and 
the pressure on the one side of the valve is 
counterbalanced by that on the other side. It will 
be readily seen, from the above description, that 
the perfect equilibrium is also maintained when 
the valve is applied tocondensing engines. Should 
any wear take place on the valve faces the — 
blocks can be readily set up and readjusted to 
the valve. As the valve cannot be forced from its 
faces, in case of excessive priming a simple ar- 
rangement is adopted for allowing a free “7 
between the discharging and exhaust port. T 
above arrangement of slide valve is equally ap- 
plicable to locomotive, marine, stationary. and 
portable engines, and has been in use on a loco- 
motive engine for the last ten months, and oe 
complete satisfaction, as in all other cases w! 

it has been applied. The agents for the i reat 
tion are Messrs. Woodhead and Carter, King- 
street, Manchester, 











THIS CHART WILL BE THE 
THIRD CHART APPEARING 
AT THE END OF THIS FILM. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.LPpHons Diizr, Bookseller. 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WILiLMER and Rocers, 47, Wassau-street. 


PUBLISHER’S NOTIOE, 


*,* With this week's number of THE ENGINEER we issue as @ 
Supplement a Map of the Isthmus of Suez, showing the Suez 
Canal, the Freshwater Canal, and the Egyptian Railway, &c. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and Subscribers are requested to notify the fact at our 
Bice hould they not receive it 











There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined, Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 


° 











TO CORRESPONDENTS. 





*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«’s All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 


C. D. F.—A letter lies at our office for this correspondent. 

Arua (Moulding Machines).—A (etter lies at our office for you. 

. T. 8.—Not a bad notion, submit it to some of the tramway companies. 

A. Vow 8. (Manchester).— Write to Messrs. Greenwood and Batley, Leeds. 

ALpHA.—Messrs. Deianey and Oakes will supply you with what you want. 

P. J. F. (Carnbrea).— We shall endeavour to comply with your wishes. 

J. M. (Stirling).— We gave you an answer in our number of November 12th. 
We are afraid we cannot assist you. 

H. A. AND Son.— We believe the patent has expired, but we are not quite sure 
of the date. You allude, we presume, to Coulson’s spring hanger. 

T. 8. (Bushbury).— We hardly understand your question. What, living in 
the middle of Staffordshire, and ask us for the address of a rail-maker ? 

A Reaver.— The only plan we can suggest is that you should take out the 
spring, try how much it deflects per ton of load, replace it, and measure 
the deflection. 

G. E. C.—You will find an article in Tae Encineer for November 10th, 
1865, which will supply you with the information you require. Your idea 
is novel, and it is not unlikely that something might be made of it. 

8. G.—1. We are unable to give you the results of an exact analysis of the 
shell of the oyster. Practically it consists of a carbonate of lime. 2. We 
are not aware that any satisfactory explanation has been given of the fact 
that cold cust iron swims in a ladle of the same metal melted, 

SKEWBACK.— Your letter is too personal for this journal. If you wish to put 
forward your theories do so, but it must be done without reference to 
“noble savages” and “ steam niggers.” In a word, if you wish your 
communications to appear in the columns of THE ENGINEER you must write 
like a gentleman. : 

E. H. (Cross Bank).—The plans fail because the shot carries with it an 
atmosphere of its own, 8o to speak, and theyre is no current properly so 
called, along the wings. Shot in which rotation is causd by the escaping 
gases fail in accuracy because the rotation is not rapid enough. See THE 
ENGINEER for August 10th and October 12th, 1866. ; 

INQUIRER.— The pump will work as shown, but you cannot dispense with the 
Soot valve. You will not get a good vacuum, the air pump lying too high. 
It should be clear to you that a considerable body of water must always 
remain below the tubes, which is very objectionable, Make it a rule in de- 
signing, to pump your condensers as dry as possible. 

ERRATUM.—Jn our impression for the 19th inst., in a letter on ‘‘ Canadian 
Patent Law” (page 399), for “as the assignee of an invention, xon- 
resident,” dc., read, ‘as the assignee of an inventor, non-resident,” &c. 


SCREW YACHTS. 
(To the Editor of The Engineer.) 

Sir,—Will some of your readers be good enough to inform me 
what is the rule for proportioning engines to boats? I am desirous of 
putting a high-pressure vertical engine to drive a screw into a boat 40ft. 
in length and 9ft. in depth, speed to be about seven knots. What should 
be the power of the engines? I shall be greatly obliged by information. 

Youne Sat. 


ELECTRICAL SEWING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent, ‘“‘ F. E. B.,” can’ have full particulars of an 
electro-motor for sewing and other machines by applying at Mr. 8. 
Slater’s Electrical and Optical Works, 136, Euston-road, London. 

London, November 20th, 1869. F. R. A. 8. 


CASK-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—In reply to the inquiry of “ Honoratus,” in your r of the 
18th inst., we beg to say that we were the makers of the cas a Ame 
for making powder barrels at the Royal Arsenal, Woolwich, and that we 
construct all kinds of cask-making machinery. 

2 GREENWOOD AND BaTLey. 

Albion Works, Leeds, November 20th, 1869. 


SPOONER AND HUDDERT’S FISH JOINTS. 
(To the Editor of The Engineer.) 

Sir,—With regard to the permanent way illustrated in your last 
number, I beg to send you by book-post a copy of a pamphlet temned in 
1858, giving the ——- and section of a fish-plate (Fig. 9) quite similar 
to those attributed to Messrs. Spooner and Huddart, which I designed 
and experimented on a length of four kilometres of railway line near 
Roanne, being at that time the engineer of the line. The pamphlet also 
exhibits, in Fig. 13, the section of a similar fish-plate, proposed as early 
as 1850, by your countryman, Nr. Robert Dockray, engineer of the Eastern 
Counties way Company. betes . DESBRIERE, 

ngénieur Secrétaire d ité 
Paris, November 20th, 1869.” ee een 


A CORRECTION. 
(To the Editor of The Engineer.) 
* Sin,—In your issue of the 19th inst. your list and description of patents 
comprises ours for radiating axles (No. 1322, of 29th April, 1869) with 
the addition of the words “patent abandoned.” An extension of time 
to file our specification was granted, and the patent was duly completed. 
~~ we beg the favour of your correcting the statement? 
ovember 24th, 1869. WILKIN AND CLARK. 


MEETINGS NEXT WEEK. 


Tre InstTITUTION oF Crvit ENGINEeRS.—Tuesday, November 30th, at 
8 p.m.: 1. Renewed discussion upon Mr. Gaudard’s paper’ ‘‘On the 
Strength and Resistance of Materials.” 2. ‘On Public Works in the 
ae of Canterbury, New Zealand,” by Mr. Edward Dobson, Assoc. 


Tax ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s, 9d. 
Yearly (including two double numbers) .. £1 lls. 6d. 

& credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted uniess delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. “The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to adverti ts and publishing department of the paper are 
to be addressed to the Publisher, Mr. Leopold Riche; all other letters 
to be addressed to the Editor of Taz Enarveer, 168, Strand, 
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THE SUEZ CANAL, 


Tue event of the month—we may almost say, writing as 
we do for engineers, the event of the year—is the opening 
of the Suez Canal, officially accomplished on the 17th inst. 
As to the details of the ceremony we can say nothing, no 
information regarding the matter being available other 
than that contained in certain meagre telegrams. Some 
little time must elapse before the letters of our special 
correspondent can reach us; and meanwhile much uncer- 
tainty will exist not only as to the character of the fétes, 
which is a small matter, but as to the amount of actual 
success which attended the opening. How did the fleet of 
forty or fifty ships get through } What was their tonnage ! 
How much water did they draw? That some fifty ships 
did pass from the Mediterranean to the Red Sea or vice 
versa is a fact ; but as far as can be gathered from the 
telegraphic despatches the passage was not without 
its difficulties, One telegram, for example, tells us 
that the “ Egyptian steamer Latif has been got off, after 
being two days aground in the canal. Several steamers 
which have been aground have also been got off, and have 
passed through the canal without further difficulty.” This 
is not peculiarly satisfactory news to anyone but the owners 
of the steamships concerned. It is positively stated in 
Paris that 150 millions of francs must be expended on the 
canal before it can be called complete, It is further 
asserted that many of the larger ships went through 
without ballast. All this is probably untrue, at least 
in a great degree. But we cannot find that any 
vessel drawing more than 17ft. of water has essayed the 
passage at all; and we may take it as proved, therefore, 
that the canal is, in at least one place, not more than 17ft. 
deep. This, however,may imply little or nothing, because as 
the strength of thechain is no greater than that of its weakest 
link, so the presence of a single shallow spot in the Suez 
Canal may limit its capacity for work to an enormous extent 
as compared with the magnitude of the obstacle. One week’s 
labour with the splendid dredgers already described in our 
columns may suffice to render the canal available forships of 
25ft. draught; in aword,for the largest commercial steamer 
in the world, and we have no reliable information to 


the contrary. Even if M. de Lesseps had not and 
could not do more than make a canal from the 
Mediterranean to the Red Sea, capable of floating 


ships drawing 17ft. of water, he would have done 
sufficient to raise his name to the highest pinnacle of fame 
enjoyed by engineers. It is almost impossible, indeed, for 
anyone not intimately acquainted with the nature of his 
labours to understand what this man has done, to realise 
the magnitude of the battle he has fought; to comprehend 
the enormous energy he has displayed; or to picture 


to himself in true colours the mental powers of 
the brain which has carried all obstacles before 
it. M. de Lesseps deserves to be spoken well of in not 


only this generation, but for centuries to come. He has 
proved by years of toil that dauntless energy and grand 
talents can conquer not only an isthmus, but an opposition 
of popular opinion which is almost without parallel. We 
willingly do him homage. On all his acts we do not 
bestow our approbation; but there still remains the great 
fact that the Isthmus of Suez has been traversed by ships, 
and that to M. de Lesseps and the able assistants he has 
collected round him, the existence of the greatest engi- 
neering work ever executed, since the opening of the 
Manchester and Birmingham Railway, is due. We 
cannot say more—we would not say less; and it only 
remains for us to add that M. de Lesseps has our warmest 
wishes for the fullest commercial success of his gigantic 
enterprise. 

We have, in recent impressions of this journal dealt very 
fully with the history and construction of the Suez Canal. 
In order to make our account of it as complete as possible, 
we place in our readers’ hands this week what we believe 
to be the best and most accurate map of the Isthmus of Suez 
yet published. We have spared no pains to render the 
map complete and truthful in the fullest sense of the term. 
We provided for ourselves special sources of information, 
from which it has been prepared, and with the result we 
trust our readers will be as well pleased as we are. A few 
words of explanation will no doubt prove satisfactory to 
many individuals who like not only to study a map, but 
to be told something about it. 

Firstly, then, our map shows the great plain of the Nile 
traversed by dozens of branches of that mighty river, a 
main stream of which is shown through its whole course 
from Cairo to Damietta, passing the towns of Mit-Camar, 
Samanoud, Mansourah, and Schirbine. The great plain of 
the Nile derives its fertility solely from the river, and con- 
trasts forcibly with the barren, sandy, desert bounded on 
the east by the maritime canal, on the west by the Nile, 
on the north by the lake marsh of Menzaleh, and on 
the south by the mountain range of Gebel-Attaka, 
Gebel-Rarba, &c. The canal runs nearly north and 
south in 30 7 east meridian, its mean latitude 
being 30 deg. north. It follows a depression formed by the 
union of the Egyptian and Asian watersheds. Another 
valley very nearly at right angles to the first is 
plainly perceptible between Zagazig and the new town 
of Ismailia. This constitutes the ancient land of 
Gessen or Goshen, mentioned for its fertility in the 
Old Testament. The course of the canal between 
Port Said and Ismailia is nearly straight, passing 
through the marsh lake of Menzaleh, the mean depth of 
the water in which is about 3ft., varying with the state of 
the tide. Port Said is a new town built on the bank 
dividing Menzaleh from the Mediterranean, which has 
been widened by artificial means, Near Ismailia, as already 
explained, the canal runs through a good deal of 
high ground, the El Guisr cutting, for example, 
being six miles long, and in places 45ft. deep to the 
surface of the water in the canal, After Ismailia is 





passed come the Bitter Lakes, dry when the canal was 
commenced, and containing a bed of salt twenty-two miles 
in circumference and 30ft. deep in some places. Then 
comes the cutting at Chalouf, 26ft. deep, and so through 
high lands to Suez. The total amount of earthwork in the 
canal is, in round numbers, 99,408,000 cubic yards. 

Something has been heard by the public of the Barrage 
of the Suez Canal. In March last, when the cutting at 
Serapeum was opened, water was admitted from that side 
to the Bitter Lakes through a great Barrage or dam 330ft. 
long, built at the junction of the cutting with the lakes, 
and this being found insufficient to supply the lakes with 
the 1700 millions of cubic yards of water required, by the 
projected date of opening, a second weir was built at the 
southern end of the lakes to admit the water of the Red 
Sea. They were perfectly successful. 

We have now only to speak of the harbours at either 


end, With regard to these we prefer to say little at pre- 
sent. We are informed that the jetties at Port Said are 


quite finished. They are made of blocks of beton thrown 
in at random; each block weighs some twenty tons, The 
lime used came from Theil. The western jetty contains 
233,000 cubic yards; the eastern, 93,000 cubic yards. The 
harbour at Suez is also said to be nearly, if not quite, com- 
plete. It is possible that both harbours may require modi- 
fications to adapt them to accommodate a large traffic; but 
we have no reason to think that M. de Lesseps will fail to 
make them all that the most exacting ship master can 
desire. 
THE EXPLOSION BOARD. THE THISTLE. 

THE jury empanelled to investigate the causes which 
led to the disastrous explosion which recently oc- 
curred on board her Majesty’s gunboat Thistle, pro- 
nounced the verdict we predicted. They were aided 
in their labours by the evidence of men whose 
knowledge of steam engineering cannot be called 
inquestion for a moment; and this evidence from 
first to last confirmed the accuracy of the con- 
clusions at which we had previously arrived. In 
fact, it is difficult to see how the explusion could be at- 
tributed to any other cause but one—shortness of water. 
How it came that the boiler was allowed to get short of 
water is quite another point; and unfortunately there 
was no direct evidence available to help the coroner and 
his jury to a decision. It was positively stated that there 
was neither racing nor jockeying of any kind going on ; 
and making all allowance for the esprit du corps of the 
witnesses, we are bound to accept this statement as final, 
notwithstanding that it directly contradicts our own ex- 
perience and that of many other engineers. It appears 
that a quarter of an hour before the explosion took place 
the water stood at half gauge. The exploded boiler was 
16ft. long by 6ft. lin. in diameter, and at half gauge would 
contain about 4ft. 10in. depth of water, giving asurface of 16ft. 
by 4'25ft., or 68 square feet. If we suppose that the entire 
range of water in the gauge was 6in., we must multiply 68 
by "25 to get at the number of cubic feet of water which 
must have left the boiler before the crowns of the fur- 
naces were laid bare. The product is 17, so that the 
Thistle’s boiler must have been evaporating at the very 
least 68 cubic feet of water per hour at the time of the 
trial. In this calculation we have taken no account what- 
ever of the fact that at least an inch of water must have 
remained over the furnace crowns when the gauge was 
empty, nor of the fact that the feed was said to be on 
during the whole time. There is, we think, reason for 
doubting on these grounds that the exploded generator 
simply boiled itself dry in a quarter of an hour, Even 
under the favourable conditions of forced draught, it ap- 
pears to us impossible that a boiler of such moderate 
dimensions should evaporate 17 cubic feet of water in a 
quarter of an hour, in addition to the quantity fed into it in 
common with the other boilers which did not run short of 
water. 

We are, therefore, driven to seek the cause of the short- 
ness of water in some other direction. Two solutions of 
the difficulty only present themselves. According to the 
first, the boiler might have primed itself dry; according to 
the second, the blow-off cock might not have been quite 
tight, or might have been improperly set. To the latter 
hypothesis there are many objections; to the first none of 
any weight. It was stated in evidence that no considerable 
priming was apparent at any time during the run. This was 
no doubt true, but it by no means follows that priming 
enough did not take place to account for the catastrophe. 
The entire quantity of water to be got rid of was prob- 
ably 30 or 40 cubic feet. This would have to pass [not 
through two only but through four cylinders, the engines 
making at least 150 revolutions per minute; 1200 cylinders 
full of steam would thus be used per minute, or 158,000 
cylinders full in a quarter of an hour. Divide 30 or 
40 cubic feet of water by 18,000, and we have an infini- 
tesimal quantity for each stroke which would not be 
noticed as priming. It does not follow that because a 
boiler primes whole tons of water must be thrown into the 
engine at once. The discharge of water through the engine 
may go on very gradually, and with comparative steadi- 
ness ; and it is to this quiet priming that we attribute 
the exhaustion of the water from half gauge to empty 
gauge in a quarter of an hour. 

Nor are we without warrant for the theory. We know 
by experience that nearly all boilers in the gunboats of the 
Thistle class in her Majesty’s navy, carry their steam very 
badly indeed when at all pressed by hard firing ; and it is 
an ominous fact that the sister ship to the Thistle, going on 
her trial trip a few days afterwards, primed her boilers dry 
in a few minutes, an explosion being only avoided by the 
fires being instantaneously drawn. It will be observed 
that we base our arguments on the positive testimony of a 
witness who swore that the water was at half gauge a 
quarter of an hour before the accident. Of course, if this 
gentleman was mistaken, and the water was not in the 
gauge at the time specified by him, there is no need for 
our present hypothesis to account for the failure of the 
boiler. This, however, is a point which will not bear dis- 
cussion. 


The lesson to be drawn from the whole affair is that gun- 
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boat bvilers in hér Majesty’s navy require considerable 
modifications before they can be protiouiiced satisfactory 
types of marine engineeritig, and we trust that the Lords 
of the Admiralty will turn their attention to a subject of 
sotne little importatice as soon as may be. If it is worth 
while to have gunboats at all, it is worth while to fit them 
with safe aud reliable machinery. 








THE HOLBORN VIADUCT. 

Tue report of the engineers appointed to examine the Holborn 
Viaduct will be sent in within the next two or three days. We 
believe we are justified in stating that the report, on the whole, 
is satisfactory, the Viaduct not being considered in danger. The 
cracking of the columns is attributed to the use of lead impro- 
perly, and to changes in form due to alterations of temperature. 
The report does not advise that any steps should be taken this 
winter to strengthen the Viaduct or replace the defective st ones 
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Long and Short Span Railway Bridges. By Joun A. Roestiye, 
Civil Engineer. New York: D. Van Nortrand, Publisher, 
Murray-street and Warren-street. 1869. 

Mucn interest has recently been excited among professional 

men by the proposed scheme of uniting the opposite shores 

of the English Channel by means of a bridge. Apart from 
the. exact method by which it may be intended to effect 
this object, the proposition naturally leads to the conside- 
ration of what may be the maximum span attainable by 
any recognised principle of bridge construction. The arch, 
so far as its stability depends upon the reactive thrust of 
the abutments, may be omitted from the category, and the 
horizontal girder occupies the next place. Making every 
allowance for the use of steel, and the talent of engineers, 
it is extremely improbable that a girder with parallel 
flanges could be practically constructed of 4 span exceeding 
1000ft. It matters very little what type may be selected 

whether solid or open-sided; but judging from what has 

already been accomplished in bridge-building with the 
horizontal principle, it is questionable if we have not fixed 
too great aspanasa limit. Up to the present moment, 
as it is, the actual maximum span obtained is not one-half 
of one thousand feet. If steel be substituted for iron the 
gain will not be so great as is generally imagined. 
‘There is in reality no precedent to enable a reliable esti- 
mate to be formed of what steel will do in the extension of 
the spans of girders, The only example of a steel bridge 
of any magnitude that occurs to our recollection is one 
built in Sweden, and described and illustrated in our 
columns.* ‘The strain upon the material in that structure 
was taken as equal to eight tons per square inch, which, 
ealenlating proportionally, would not allow a steel girder to 
exceed aspan of 750ft., assuming as the basis of the argument 
the spans that have been actually reached in iron, not those 
which it may be possible to obtain with that miaterial. 
When it becomes necessary to employ girders of larger 
spans than those already mentioned, it is obvious that 
engineers must seek in another principle of construction for 
those facilities for effecting their object which are denied 
them in the means ordinarily adopted. While admitted 
that it was quite possible ‘to increase the spans of wrought 
iron girders to an amount considerably exceeding those 
already in existence, it has long been understood that the 
ion principle, or some modification of it, was the only 
one that could be rendered available for very large spans. 
fn America it has been successfully applied on a scale of 
twice the magnitude that attends our horizontal girders, 
and is no doubt capable of augmenting that proportion 
fourfold, It should be remembered that wheh a very large 
span is to be crossed it is not a question of employing that 
principle which will give the most economical results, but 
of employing the only principle that is available for the 
purpose. It is one particular description of girder or none 
at all. 

In the handsome volume before us Mr. Roebling advo- 
cates for bridges of single span the use of the pure sus- 
pension principle, but for those where there is a combina- 
tion of central and side spans he asserts that true economy 
is to be found only in the “ parabolic truss.” If the chord 
or string of a bowstring girder be removed, and an inverted 
how similar to the original upright one be substituted for 
it, the resulting combination is the “ parabolic truss,’ and 
theoretically its strength is double that of the similar bow- 
string girder. This is readily perceptible by simply 
resolving in both instances the vertical reactions at the 
points of support in the direction of their components. 
In the one case they will be represented by a tangent and 
horizontal line, and in the other by the two tangents to 
the parabolic curve. The first example of the parabolic 
truss selected for illustration by Mr. Roebling is one with 
a centre span of 500ft. and two side spans of 300ft. each. 
‘Tracing the manner in which the load is supported directly 
and indirectly, in the first instance the track is carried wpon 
wrought ivon joists, which are individually bolted to 
the lowest chord. Every alternate joist is connected 
by suspending rods with the cable or inverted bow, 
and the chord is attached to the arch by a system 
of panel trussing which constitutes one of the peculiar 
features of these bridges. Each truss is double, and the 
cable is freely suspended in the space between each web or 
panel. By this arrangement any sinking of the arches at 
the crown would be resisted by the increased strain brought 
by the suspenders upon the cable, Similarly, any shorten- 
ing of the cable would be met by the resistance of tlie 
bracing, and ultimately by the arch itself. In addition to 
the means already mentioned for carrying the load, inclined 
stays radiate from the top of the towers on each side, and 
thus the ceritre span is virtually reduced to 280ft. This 
principle is practically identical with that of the can- 
tilever bridges, many varieties of which have been befote the 

yublic for some years. It has been stated that, in order that 
the external forces might balance themselves at the junction 
of the arch and cable, the weight upon the one should equal 
that on the other, arid the cable or inverted arch be an 
exact fac simile of the upright. In practice this is not the 
case, as the arch and cable have not the same ratio of risé 
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to span. If this equality prevailed one of two results 
would ensue : either the cable would have its deflection 
reduced, and its strength in the same proportion, or the arch 
would have its rise increased, and the whole become top- 
heavy, and possess too great a total depth at the centre of 
the span. Mr. Roebling remarks that the larger the pro- 
portion of the total weight thatis carried by the cables the 
uidre economical the design. So far as the absolute sup- 
porting power is concerned this is true, but when it 
is remembered that stiffness is quite as important an 
element in bridges as strength, care must be taken 
tiot to make the arch ‘too light. The arch, with 
its accompanying panelling, is the real stiffening me- 
dium of the whole structure. Some reliance may be 
placed upon the inclined stays attached to the towers for 
imparting a slight degree of rigidity to the bridge, but 
none at all upon the cable. The latter is the weak part of 
the design, and will ever remain so, although not as an 
argument against the adoption of it for bridges of large 
span. <A notable point of difference in English and 
American bridge construction is that much less riveting is 
employed in the latter system. Mr. Roebling advocates 
the use of pins and bolts in the place of rivets, and alleges 
that by their means every bar can be screwed up to its 
proper degree of tension or “ pitch,” as it might be said. 
The peculiarity of the panel bracing is that all the diagonals, 
instead of crossing one another, and so affording each other 
mutual support, meet inone round disc orcircular socket, into 
which their ends are passed and screwed up by nuts. The 
argument that bolts should be substituted for rivets 
| wherever skilled labour is difficult to obtain and expensive 
| to employ, is, no doubt, valid ; but to deduce from that 
| fact that they possess superior advantages over rivets is an 
erroneous coriclusion. We have seen trussed roofs of 
| spans not exceeding 25ft., provided with screwed ends to 
| the tie rous for the purpose of adjusting them; but this is 
a refinement which a practical man would laugh at. 
| Without asserting that bolts and pins should never be 
| used, it may be safely stated that they can never make so 
| stiff and secure a connection between the several parts of 
an iron structure as rivets. 








Our author puts the practical limit in span of the 
parabolic truss at 800ft., supposing the material employed 
to be iron, and cbserves that he is of opinion that the use 
of steel would not be attended with the extraordinary 
advantages that have been predicted ; thus confirming our 
often expressed opinions. The best and safest resistance 
to the percussive action of a heavy roiling load is the 
inherent weight the structure supporting it. If a 
lighter material be employed this resistance becomes 
diminished, as it would never do in the present day to 
revert to the old plan of purposely weighting bridges 
to increase their tie, Until more reliance 
can be placed in the quality of that procurable, steel will not 
find much favour with engineers for constructive purposes. 

If the designs for long span bridges given in the handsome 
volume before us be compared with some of the earlier 
similar designs of the author, it will be at once perceived 
that he has felt the great disadvantage under which allsuch 
structures lie with respect to rigidity, especially when in- 
tended for the purposes of railway traffic. It is absurd to 
talk of the inflexibility of the Niagara Bridge, aud to point 
to it as an example of the successful application of the sus- 
pension principle to locomotive traffic, when the trains do 
not “run” but “creep” across it. No bridge can be re- 
garded in the proper sense of the term as a railway bridge 
unless it will safely permit of the passage of an express 
train over it. What would be thought of a proposed 
bridge over the Thames, if it were so ricketty that horses 
could not be allowed to trot or gallop overit?) The para- 
bolic truss, in which the arch and cable are combined, is 
far more likely to afford the necessary degree of 
rigidity than the pure suspension principle, in which 
the former element of stiffness is wanting. Sut for 
single spans the parabolic truss is not adapted, the real 
economy of it consisting in its application to two or 
more. We cannot endorse the remark of Mr. Roebling 
that “lattice bridges, like tubular girders, have seen 
their best days.” The tubular girder is no doubt a thing 
of the past, but its successor, the lattice, has got many 
years to live. There is a great difference to be observed 
in the two systems, and the manner in which they were 
introduced into professional notice. The tubular girder 
sprung up instantaneously upon a scale of magnitude that, 
with the exception of bridges upon the suspension prin- 
ciple, had never been previously contemplated. On the 
contrary, the lattice girder developed slowly from crude 
and imperfect designs to the scientific and finished form, 
of which possibly the best example extant is the Boyne 
Viaduct, with a central span of 260ft. As the rise df the 
former was sudden, so has been its decline ; but a different 
fate awaits the latter. An excellent example of the 
wretched kind of thing that was dignified by the title of 
“lattice girder” many years ago will be found in Fair- 
bairn’s “ Application of Cast and Wrought fron to Con- 
struction.” Itis no wonder that the Railway Commission 
of 1848 pronounced such girders to be of “doubtful merit.” 
In point of fact, there was no doubt at all about them. 
Considering that out of the hundreds of the so-called 
lattice bridges erected there are scarcely a dozen that are 
worthy of imitation, there is ample field for their future 
extension and adoption. 


or 
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Mr. Roebling rather cuts away the ground from 
under his own feet when, in defending the use 
of screws, he remarks that the American system 


of constructing bridges in iron was built upon their timber 

ractice, and that as the latter was correct in principle, so 
is the former now. The corollary from this is that, as bdlts 
and screws were indispensable in the one instance, so are 
they in the other. It appears to be forgotten that it wotild 
be impossible to rivet together the parts of a timber bridge. 
The theory of the “parabolic truss,” and of the strains 
upon the various mierubers of the structure, is clearly and 
practically enunciated by the author, who very wisely does 
not introduce neédless and complicated formule, but prefers 
a siinple anid graphic method of dealitig with the subject. 
A largé ntiinber of plates are attached to this volume, 








illustrating the plans, elevations, and sections of the 
bridges described in the text. They are exceedingly well 
executed, and stitpass in size any that have yet appeared in 
a publication of this kind, the longest measuring whien un- 
folded nearly 6ft. Tables of the weight of the different 
parts of the superstructure form a portion of the contents, 
and the details are all carefully investigated and recorded. 
From the whole get-up and style of this book it is particu- 
larly well suited to occupy a position on the shelves of 
every engineet’s library. The volume is invested, too, 
with a specie of melancholy interest, due to the somewhat 
recent decease of its talented author. 
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TLOW OF STEAM. 

By W. J. Macquorn Rankine, C.E., LL.D., F.R.S. 

1. Having been led, by careful consideration of Mr. R. 
D. Napie r’s researches on the outflow of steam, to the con- 
clusion that the fundamental princi 





ple of his theory is 
substantially correct, I propose to show, in this communica- 
tion, how that principle is to be used in combination with 
the expressions for the energy developed by expanding 
steam which are deduced from the laws of thermodynamics. 

2. In the first place I will refer to the thermodynamic 
formula for the velocity of outflow of a perfect gas. If that 
formula is to be named after its first publisher, it should, 
so far as I know, be called “W 








Weisbach’s formula,” and 
by that name I will denote it for brevity’s sake throughout 
this communication. 

It is quite true, as Mr. R. D. Napier has pointed out, 
that the ordinary method of using Weisbach’sformulais based 
on the supposition that the pressure at the contracted 
vein or throat of the jet is the same as in the space into 
which the gas is discharged. That this supposition is 
realised in the case of air (and probably of other gases) 
issuing from a conoidal converging nozzle of the form of 
the contracted vein, with pressures in the air vessel ranging 
up to about double the external pressure, is proved 
by the experiments of Weisbach, in which the quantities 
discharged from such a nozzle agreed practically with 
those given by the formula. But if by any means, such 
as the addition of a trumpet-shaped expandi lischarge 
pipe to the nozzle, the pressure at the cor ed vein 
were made to become different from that in the outer 
space, or if the jet were to spread of itself after issuing 
from the orifice, and if the pressure were not to become 
equal to the outside pressure until the sectional area of 
the jet had become greater than that of the throat, it 

m those commonly 


is evident that results very different from 

deduced from the formula would be obtained. The formula, 
however, might be made applicable to such cases, supposing 
friction to be insensible, by taking for the effective area 
of outlet, not that of the throat of the nozzle, but the 
transverse area of the jet at the place where its pressure 
first becomes equal to that in the outer space. 

3. In the experiinents of Weisbach the outside pressure, 
being always that of the atmosphere, was not varied to any 
material extent ; and therefore the circumstances were not 
adapted to show directly the existence of a maximum in 
the mass discharged with a constant inside pressure and a 
variable outside pressure. The only experiments I knew 
of which directly show such a maximum are those of 
Thomson and Joule. Of course there can be no such inter- 
mediate outside pressure corresponding to a maximum in 
the velocity of discharge, which must increase with every 
diminution of the outside pressure; although there is a 
limit to the increase of that velocity when the outside 
pressure becomes inappreciably small. — 

4, It appears from Weisbach’s experiments that, in order 
that the formula may give correct results with a constant 
coefficient of discharge, it is necessary that the nozzle 
should in every case have an entrance resembling the con- 
tracted vein. For example, in the following cases the co- 
efficients of discharge may be considered as_ practically 
constant. 

Coefficient of discharge :—Conoidal nozzle of the form of 
the contracted vein, from 0°97 to 0°99. Short cylindrical 
tube, bell-mouthed at the inner end, from 0°92 to 0°93 

On the other hand, when the entrance to the nozzle is 
sharp-cornered, or when the outlet is simply a hole in a 
thin plate, the coefficients of discharge are irregular. 


5. General Formu’e for the Outflow of Liastie Fluids.— 
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The following formulz for the outflow ef elastic fluids have 
long been well known. Let p, be the absolute pressure 


inside a vessel, such as a_ boiler, and p, the absolute 
pressure outside. Let U denote the work done by an 
unit of weight of the fluid employed, if admitted into a 
cylinder at the apy p,, expanded till the pressure falls 
to p,, and expelled at the latter pressure. ‘Then the final 
velocity with which the fluid will escape from an outlet 
in that vessel will be given by the following formula :— 

(l) 
g denoting gravity. 


e=w_7 Beh): oes Ss 

Let s, be the volume of the space occupied by unity of 
weight of the fluid in the escaping jet at the instant when 
its pressure becomes equal to the external pressure p, ; then 
the weight of fluid which escapes per second through each 
unit of effective area of outlet is expressed as follows :— 
. — V (29 VU) 
ow eo ee +4 
I will call this for brevity’s sake the mass-v 

6. The general formula for the quantity 
all cases whatsoever, is as follows — 

U= fF! sdp Ce a eg 
° 2 
where s is the volume occupied by unity of weight of the 
fluid when its pressure is p. The quantity of work U 
may be represented by thie area of 4 diagram such as 
ABCD; where AB represents s,; the initial volume, 
and DC represents s,; the final volume, of unity of 
weight ; DA represents p,—p., the total fall of pres- 
sure; and BC is the expansion curve. The zero line 
of absolute pressure is represented by OX. It is evident 
that the tnass-vélocity _ = 
W¥2g7U_ 7 29.V7 (ABC D) 
m=— =— a 

84 DC : : 
varies proportionally to the square root of the ratio which 


m= (2) 
elocity. 
of work U, in 
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the area ABCD bears to a square described on DC | 


as a base, which ratio is equal to the ratio that the meah 
height of the line ABC above DC (which mean 
height represents the mean effective pressure) bears to 
DC. This mode of viewing the matter makes it easy to 
understand how it is that for a given inside pressure 
there is a certain outside pressure which makes the mass- 
velocity a maximum. For, on the one hand, when DC 
is very near to AB, the rate in question becomes very 
small through the smallness of the effective pressure ; and, 
on the other hand, when DC is very near to OX the 
sdme ratio becomes again very small through the great 
increase of DC; so that the greatest value of that ratio 
must be given by some intermediate position of DC; and 
this holds for every known law of expansion. The way in 
which the volume s varies with the pressure p depends on 
the nature and condition of the fluid, and the circumstances 
in which it is placed as to transfer of heat. 

Although the pressure denoted by p, in the preceding 
formul is equal to that in the outside space, the corre- 
sponding volume of unity of weicht of the fluid in the jet 
8, is /ess than the volume ultimately assumed by the sanie 
mass when it comes to a state of rest; for the extinction 
by friction of the motion of the jet causes the temperature 
of the quiescent external fluid to be higher than that of 
the escaping jet. 

When steam which, though saturated, is dry inside the 
boiler, escapes through an outlet, the exact formule for 
the mass-velocity under different circumstances as to 
transfer of heat, and the approximate formule which may 
be substituted for those exact formule, give results whose 
differences from each other are not of much importance 
in a purely practical point of view. But when the steam 
within the boiler is misty, and holds liquid water in sus- 
pension, the results may differ very widely from those for 
dry steam. In any case, it may be instructive to compare 
together the several formala, exact and approximate, for 
the work U and the volume s, under different circum- 











plances, 

7. Steam Gas.—For steam superheated to such an extent 
ws to be sensibly in the per fe etly gaseous state, both before 
and during its expansion, if it escapes without receiving or 
giving out heat, the proper formula is that of Weisbach, 
alrezdy referred to, with the value 1°3 for the index 
the «de to which the pressure is 
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les of the results of this formula, 
Ir. Baldwin, have already been given in 
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8. Saturated Steam, with a Non-conducting Nozz/e.—The 
exact thermodynamic formula for the quantity of work de- 
noted by U, when steam free from moisture expands without 
transfer of heat, independently investigated by Clausius 
aud myself, and published by me in a paper read to the 
Royal Society in 1853, and printed: in the “ Philosophical 
Transactions” for 1854, and by him in lectures de- 
livered orally in 1554, and in a paper in “ Poggendorfi’s 
Annalen” for 1856. It is as follows :— 
it, t, —t, hyp. log. 4? 3 fos H j 

: t 5 t, . 

In which J denotes Joule’s dynamical equivalent of a 
degree of heat in liquid water, being 772ft. per degree 
Fah., or 424 metres per degree Centigrade ; ¢, and ¢, are the 
absolute temperatures corresponding to the pressures of 
saturation p, and p, respectively; and H, is the dyna- 
mical equivalent of the latent heat of evaporation of an 
unit of weight of water at the higher pressure. The value 
of H, is given to a close approximation by the formula. 

Ma eee et: 5 st + sof, 
in which a = 1,109,550ft., or 338,191 metres ; and 6 = 
540ft. per degree of Fah., or 297 metres per Centigrade 
degree ; and thus the value of U is made to depend on the 
two temperatures ¢, and ¢, alone. 

The steam partially condenses during the expansion; 
and the liquid water thus formed is re-evaporated through 
the heat produced when the motion of the jet is ex- 
tinguished by friction. The volume 3, to be used in 
calculating the mass-velocity is that of the moist steam at 
the end of the expansion, and its value is as follows: 


dt t! H . 
8. 24 J hyp. lo ! ow w @ 
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in which dt, denotes the rate of variation of temperature 
c iP 

with pre mun of saturation at the lower limit of pressure. 

By comparing the volume ¢, given by the formula, with 
the volume of unity of weight of dry saturated steam at 
the pressure p,, the proportion of steam temporarily 
liquefied may be calculated. 

(To be continued ). 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) : 
NARROW GAUGE RAILWAYS. 

Sin,—I have just read the letters of “‘Contractor’s Engineer” in 
your last week's impression, and from their tone and temper con- 
clude that to attempt to induce him to see anything except it be 
through his own lenses would be simply throwing time away; he 
must be left to his own reflections for the present, until all the 
thousands that directors have to spare for him are exhausted, when 
it is to be hoped he will descend from his pedestal to accept the 
conditions offered by a new state of things now fast approaching. 
To your readers, however, I beg permission to offer a few observa- 
tions relative to some of the points your correspondent has raised. 

“*Contractor’s Engineer,” replying to my letter, says, ‘If Mr. 
Cook had read my last letter more carefully he would have seen 
that I gave no opinion as to what must of necessity be the relative 
length of a train of wagons 3ft. Gin. gauge compared with that of 
a train 5ft. 3in. gauge conveying the same load.” It will be found 
on reference to his letter of the 27th October, 1869, that what he 
did say was—‘“‘ As the spaces between the wagons will be about the 
same, a train con “eying a given weight on a 3ft. 6in, gauge will be 
twice as long as a train conveying the same weight on a 5ft. 3in. 
=, I leave your readers to judge as to whether, as he infers 
I misinterpreted his statements on this head. Your correspondent 
ignores altogether the comparative weights and strengths between 
the vehicles to work the two gauges; but such comparisons are evi- 
dently odious tohim. Withreference tothese comparisons, heshould 
have noticed a very important paragraph in my, letter touching 
this very question, which proves I had riot overlooked the capacity 





| class passenger carriages on the 4ft. 8}in. gauge seat 1°25 passengers 
| per foot run of carriage, each foot of carriage weighing about 
| Gewt. First-class passenger carriages on the 2ft. gauge seat 1°24 
passengers per foot run of carriage, each foot of carriage weigh hg 
about 3 cwt. A coal wagon on the 4ft. 8hin. gauge carries, when 
fully loaded, about cwt. per foot run of wagon, eacl 
wagoh weighing abo 7 cwt. A slate wagon on the 2ft. gau 
carries, when fully loaded, about 10 ewt. per foot run of wagon, 
each foot of wagon weighing only 2°83 cwt.” 

To this very important fact may 
of the narrow gauge. 

Let us assume for the moment that the tare we 


of the 5ft. 3in. and 3ft. Gin. gauges are equal, the result of 
























hts and capaci- 








ti 
actual working merchandise trafli 
dead to paying weight to be infinitely less in the smaller than in 
the larger gauge. 

It is a matter of fact that the 4ft. Shin. gauge wagon does not c 
an average of one-fifth of its maximum load of general merchand 
The 5ft. 3in. gauge wagon averages considerably |] 
the larger the wagon employed in this traffic 
portion of dead weight to paying load; hence a 
railway will work quite as mut 
while the gross train load haul 
on the larger gauge than it woul 
lies the secret of the comu ] success of narrow 

It is all very well to lo 
view—with him so long a 
but this sort of thing has lasted too long al 
too many thousands per mile thrown away 
manner indicated by your correspondent, and the sooner con- 
tractors, and directors also, who are too liberal with other peoples’ 
money go to the wall, the better for both railway shareholders and 











ter the pro- 
. OIn,. gauge 









money is 









mous 




































factures and surrounding minerals, whilst in Tasmania the traffic 
must arise from agriculture alone? As to the prospect of the 
| necessity ever ar g for a wider gauge, we may be guided by 
what Mr. Hemanis says in his letter of the 25th ult. ‘* But with 
regard to Tasmania the case is different, in my opinion, and I think 
you are mistaken in assuming, as you appeat lto do, that an ex 
tensive ramification of lines is likely to be carried out in 
colony on an extravagant gauge. The portion of that island 
accessible to railways, and consisting of fertile lands, is not extensiy 
Its form may be roughly squared with a side of about 150 miles, or 
nearly 23,000 square miles. But an immense portion of sthe 
country consists of wild and barren snow-capped mountain ridges 
of primary rocks, where no railway willever penetrate; indeed, 
about two-fifths of the whole area only are estimated to be available 
for pasturage and tillage.” 

This, then, according to your correspondent, is reason sufficien 
for the necessity of supplying Tasmania with a wider gauge than 
is ample for a line of railway that carries its 17,000,000 of net tons. 
and 26,000,000 of passengers annually. The Festiniog Railway 
carries 170 passengers per mile per week, and 179 tons of mer- 
chandise per mile per week. 

I wish before closing this letter to call the especial attention of 
your readers to the following portion of your correspondent’s 
letter, which I think justifies my saying he is quite incurable, and 
that economy in any shape has no resting place in his composition, 
He says, *‘ The Tasmanian railways are to belong to the colonial 
Government, and therefore the managers need fear no comp titi mn, 
or trouble themselves much about the convenience of the public so 
long as they dye their politics the winning colour,’ 

I now withdraw from this correspondence, h had no other 
object or interest in the matter beyond a desire to see Tasmania 
saved from the fate of Victoria, with its loss of £250,000 a year. 

GEORGE CooK, 













































P.S.—I beg to forward you copy of a letter I have this moment 
received from Mr. Spooner, of the Festiniog Railway. I will thank 
you very much if you will kindly append it to my letter. 





[Copy.] 
Cron-y-garth, 17th Nover » 
My dear Sir,—The weight of a three ton coal wagon on tl 1 


line is 19 ewt., tare weight of 1°80 ewt. per foot run, and 572 ewt. per foot 
load—this is measuring from centre to centre of buffer links 











I'wo bogie trucks of 12 ewt. each will carry fir poles 1 
of eight and a-half tons; the slates conveyed per annt 8 
or 2269 tons over 30,000 miles per week; the lengt 





carriages i ft., and will carry 240 passeng 
sengers ; the air space in passenger carriage i : 

al 31°5 cube feet; the passenger space pe 
in. gauge is 1°10. 

The clear width fora double line of way between fences will be 17ft 
The bridges, viaducts, &c., need not to be made half the strength of those 
of the standard gauge, and the cust of a double line small gauge railway 
will not exceed a single line standard gauge railway, even if the two li 
run to the same section of cuttings, fillings, tunnels, &c., and, moreover, 
the same radii of curves, tosay nothing of the advantages that practically can 
be gained in the construction of light railways through any district by 
adopting the curves of line to contour of the country through which it 
passes, It is as easy for a 2ft. 6in. gauge carriage to pass round a five- 
chain curve as it would be for a similar constructed carriage of 5ft. 3in. 
gauge un a twenty-chain curve, say nothing of the enormous economy in 
wear and tear of permanent way as the result of the difference of weight 
of engine of our gauge and the other.—I am, my dear sir, yours truly, 

(Signed) C. E, Spooner. 
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THE THAMES RIVER AND ITS TRUE CONSERVANCY AND REAL 
IMPROVEMENTS. 

Str, —That marked and visible improvements of the river Thaties 
have taken place within the past fifty years is certain and self- 
evident—including the erection of London Bridge, Southwark 
Bridge, Waterloo Bridge, Hungerford Bridge, Westminster Bridge, 





of the 4ft. 84in. and the 2ft. gauges respectively. I stated: “‘First- | Lambeth Bridge, Chelsea Bridge, and last, but not least, J 


be attributed the great success | 


show the proportion of | 














friars Bridge. Five of these bri 

| deserved the character of being 1 

doing credit and justice to their engincer 
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merely public crossing c mveniences, aud, like 





s, at least, have clai 


ind Damison ructures, 

































economic erections or constructions, 
| worst of these is the great ab 
| Blackfriars, which it 1s sin 

removed and reconstruct 

lower down the river stream, 1 en 
longed, would cut the top ol! ns co > i 
| by this crossing the Lon lon, Railway would 
j pass in tunnel way acr ti h, instead 
of the ugly overhead consti rried over 
the bottom of Lud nill, « f t cat] ] 
| which latte: ut ] e 
| proaches wider ext la of 
| Ludgate-hill, with t of 
Fleet-street through« | nple 
| Bar—taking it down, recting 
| it as a gate en , 

jnese improvements i y, | 
remuner: in the end if t and ith 
careful | judgment, sed, is it ] t 
r the employ of capital and labour than l 
the ropolis i all who are int { 
fare) as the capital of Great Britain ? 
These improvements will be best facilitated by op 
and increasing the widths of old streets, roads, and thorou 
and demolishing the present crying evils and intolerable nu 3 


of alleys, courts, lanes, and narrow streets, which are now onl 
the admitted nests and harbours for filth, vice, distemper, and 
dissaffection among the working and lower class 




















their customers, the travelling public. Returning to the subject of improving the river Tham nid its 
Your corré spondent desires to throw some doubt on the v ry ex- | shores, « spe cially from London Bridge, extending vast 
cellent results of the working of the Festiniog Railway. Let him | amount of commercial and general advantage will be o Lif in 
fully satisfy himself by applying to Mr. C. E. Spooner, the | th proposed construction of the southern si t Tha ! 
manager of the line; so far as I know this gentleman will be able | bankmehtmore consideration isgiven tothe r n te 
to answer all queries. or width from shore to shore, for this is a point v hha i 
I took the measurement and weights only of the stock I | neglected o1 lerstood hitherto, and ) aces b 
enumerated ; but I have written to Mr. Spooner respecting the | been a contin s sifting up a Z i i 
second and third-class carriages, also of his coal wagons and length deposits on the bei ¢ 1 sick if t ] i iver, part 
of train coupled up. Should this arrive in time for insertion this | from Blackfriars extending upwards to Vau re t 
week I shall you to kindly add it as a postscript to this s} sh 1 allowed to run wild, a 1 
letter. bank l s have formed, ial to li ‘ 
Your correspondent must have seen that the comparison I j dug « enol expens il g j 3. I 
was between the o:dinary 4ft. Shin. gauge and the Festiniog 2ft. | is | r port ne is a 
gauge lines. I stated that with the exc« pt mn of the dead v wht, | y l proper : “ r its ] ? ; ) 
which increases relatively to the width of the gauge, tl 1 1 that a river str us t I ! I 
portion of work might have been done on tl tft. S)in < 1 rd i lownw wh 1 
is now done on the 2ft.; but that it was not done, nor v now | ru g l Jung 
possible to be do without altering the 4ft. 8iin. yst iW rl bridges h , 
throughout. I desired to show what was act n two] widtl re th Lor Bridg 
gaug 1d how very little inferior in carryi pe rt The in il in ‘ 
leng train thes s to the larger g the di 1! tal e of river 
weight is c han one-half, r $s} Proy 
no great str tion to understand what a 3ft. Gin , \ { 
rauge railway is capable of doing when the 2ft. gauge can be mace 
to tread so close ly on the heels of the 4ft. 84in. - ‘4 , | in , . 
I ask those of your readers w! “i ing a " 
of only £1000 per mile to consid 1a nia | Ne j friar + - . 
can have for a 5ft. 3in. gauge railway ek | ha 86 8 
is earned on the 2ft. gauge, and on which a speed of thirty miles | Wate os 1 
an hour can be obtained. Mr. Spooner says his little line is - : ods 
capable of earning double this sum. If, therefore, thirty miles an | ° : = ” a fl 
hour and £32 a mile per week is obtained on 2ft., what should be | w, " oo wt f 
obtained on 3ft. Gin. ? oott i ! 
Your readers will have noticed what ‘‘Contractor’s Engi- ith 
neer” says about a main line railway in ‘‘asmania, Will he say | Lam! S30ft. 22 os os se 700ft., b f t. on 
where the necessity exists for a line of greater carrying power than osha , a. : 5 that 
he London and North-Western, on which one of the third-rate | ¥™ hn SON oo Ss 80 ~~ by cur — ‘ 
towns alone has a larger population than the entire colony, leaving | New Chelsea, 700ft, or standard, being Sift, less width than London 
out of the question the enormous trafiic derived from its manu- Bridge 


That a better communication and connection from both sides of 
the river is loudly called for and required is most certain, and more 
bridges will be imperatively necessary to be built in the most 
desirable localities; but these must not go below London Bridg 














for the commercial through the pool ! ies 
will not permit of pier interruption blocks, 1 and 
subway roads, such as 1 have suggested for the ul > 
Mersey rivers, with rail-trams and cart and ec: s, will 

al connections, passing under instead of 


vest effect the comme: 
over the river. 

That London Bridg 
proposition is to extend its width to L00ft., giving 56ft. for roads 
nd 44ft. for paths, being the widths of present stone ste] 
ilmost useless; the cost, about £80,000, to make a complete and 
permanent work ; time, two years. W. Austen, C, 


» will have to be widened is certain, and my 





2, now 


Sir,—I should not trouble to refer to Mr. Hughes’ 1 r if I 
the trouble to refer to mine, in which 








thought any one would ti 


I described a small old-fashioned smoke-consuming furna r 
heating plain cylindrical boilers set on the ‘ tlash flue” princip! 

ind fired with dirty fine slack, as is usual in this district. Your 
correspondent does not appear to know the difference between 


and Derbyshire coal. How ridiculous to coi 





L 

large (and most probably expansive con l 

mechanically fired boiler with a tiny non-expansive engine and 

plain hand-fired boiler. 
I 





stated my engine worked at 11-horse power indicated 1 that 
the furnace consumed 10 cwt. of slack per day, including t x 
up steam and raking the fire. It takes about 2 cwt. for getting up 


steam, I iking the fire, and keeping the steam during meal ti 
This leaves but 8 cwt. to keep steam during the day, or tri 
over 8 lb, per horse-power per hour. Coal will evaporate under 
favourable circumstances about nine times its weight of water per 


hour; slack will only evaporate four times its weight of water, so 





8 lb. of slack is only equal to little more than 3) 1b. of good coal, 
As to the plan of admitting air, it has worked well, and does not 
give any troubl Che whole time spent on firiv l attending 
to eng luring the day does not amount to two hours. 

My only object in writing to you was to show Il man 
facturers Low to consume the smoke fron ir fur es cheaply 


and economically. 1 think you will sa 
so. Your correspondent appears to t 
ignorant enough to beli¢ve that a furnace might consume 10 1b. of 
coal per hour without it being considered too much. Indeed, his 
letter conveys that such is his estimate of my acquaintance with 
fuel and boilers. A man should always read a letter carefully 
before he replies to it. If Mr. Hughes had noticed I used slack, 
not coal, he would not have been so much surprised at my letter. 
Moreover, he ought to have considered that there is a differe1ce 
between a small non-expansive engine and a large expansive one, 
Also he does know J stippose (?) the difference between Derbyshire 
coal and dirty South Staffordshire fine slack. 

Handsworth, November 20th, 1869. 

P.S.— Since writing the above I have made the following rough cal- 
ctilation :—Capucity of cylinder, 700in. ; number of strokes per hour, 
12,000 ; pressure of steam, 301b.; relative volume, 608; number 
of feet of steam used an hour, exclusive of water, 4861; ditto of 
water, 8; weight of water, 499 lb.; quantity of slack per hour, 
89 lb. ; number of pounds of water evaporated for each pound of slack, 
4°6, or 1°6 over and above the usual average amount. I think 
Mr. Hughes will see he was Wrong when he set dowh iny system as 
bad and extravagant. 7 7 





JOHN WOoOOLFIELD, 


An increase is allowed in suggested widths where the river stream 





curves or bends. 
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2623. Friepricw Wicks, Bockenheim, Prussia, and Jutius BRoNNER, 
THEODOR PeTersen, and JoHANN GeorG ZenrFuss, Frankfort-on-the 
Maine, Prussia, ‘‘ Certain improvements in the treatment of human 
excrements, whereby they are converted into an inodorous, dry, and 
easily portable manure.”—6th September, 1869. 

8077. CHaRLes Epwarp FvuLLEeR, Sambrook-court, Basinghall-street, 
London, *‘ Improvements in machines for manufacturing brushes.”—A 
communication from William Alexander Foskett and Henry Butler 
Tyler, New Haven, Connecticut, U.S.—22nd October, 1869. 

3081, CHARLBS ANTHONY OFVERBERG, Finsbury, London, ‘“ Improvements 
in filters and filtering apparatus.”—A communication from Hampus 
Oldenburg, Stockholm, Sweden.—23rd October, 1869. 

8107. Tuomas Brices, Manchester, “‘ Improvements in the manufacture 
of materials used for packing and other purposes.”—27th October, 1869. 
3147. Epwarp Henry Crapock Monckton, Oriental Bank Corporation, 
Threadneedle-street, London, ‘‘ Improvements in electricity and means 

of telegraphing.”—30th October, 1869. 

$163. James Dewar, Kirkcaldy, Fifeshire, N.B., ‘“‘ Improvements in the 
treatment and application of paper waste.”—lst November, 1869. 

3204. CHARLES CrockFrorD, Holywell, Flintshire, ‘‘ Improved modes of 
treating metallic ores and materials and obtaining metallic and 
chemical products therefrom, and for utilising some of the waste pro- 
ducts from.vmelting works, chemical works, tin-plate works, and 
galvanising works, and paper mills, and for improvements in furnaces 
and apparatus in carrying out the same.” 

3206. Joun Martin STan.ey, Sheffield, *‘ Improvements in furnaces and 
crucibles for melting steel and other metals, and in furnaces for heating 
steel and iron.” 

3208. Witut1aM Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in sewing machine needles.”—A communication from 
Patrick H. Newbill, Los Angelos, California, U.S. 

3212. Ropert Dovetas and Lewis Grant, Kirkcaldy, Fifeshire, N.B., 
“Improvements in motive power engines.”—5th November, 1869. 

$214. Henry Livesey, Greenbank, Blackburn, Lancashire, ‘‘ Improve- 
ments in polycycle rings or circular velocipedes.”—6th November, 1869. 

3220. JuLivus VALENTINE Micnaux, Hampstead, Middlesex, ‘“‘ Animproved 
method or means of securing corks in bottles.”—A communication 
from Henry Scholfield, Guatemala, Central America. 

$224. ALEXANDER CaRNEGIE KiEK, Glasgow, Lanarkshire, N.B., 
provements in or connected with retorts.” 

$228. CHARLEs Mote, Tottenham-court-road, London, “ Improvements in 
the manufacture of boots and shoes.”—9th November, 1869. 

3230. Jonn Tracy and Henry Tracy, Shacklewell-lane, Dalston, London, 
> An improved stick or stem for umbrellas, parasols, whip and other 

nandles,” 

$232. Evan Tuomas, Cardiff-street, Aberdare, Glamorganshire, 
improvement in the construction of miners’ safety lamps.” 

3234. James Ritey, Shoreditch, London, ‘‘ Improvements in roofs and 
other parts of buildings.” 

$238. James INGLETON, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
water-closets.” 

3240. FREDERICK BerNARD Der1nG, Victoria-street, Westminster, ‘‘ An 
improved construction of stand or carriage for rock boring excavating 
tnachines.”—10th November, 1869. 

3242. JonHN Logan and WiLi1AM GarpneR, Paisley, Renfrewshire, N.B., 
“An improved mode of ornamenting fabrics.” 

$244. Henry Roptnson, Skipton, Yorkshire, ‘‘ Improvements in the con- 
struction of kilns fur burning limestone, chalk, cement, or for calcining 
ores, part of which being applicable to blast furnaces.” 

$246. Marcus TuTHILLL, Mota Borrisokane, Tipperary, Ireland, ‘“ Im- 
provements in horse gear.” 

3248. James McCormick, Boston, Massachusetts, U.S., ‘‘ Animprovement 
in the process of brewing malt and other substances.” 

3252. GEORGE Simpson and Lionet Strauss, Glasgow, Lanarkshire, N.B., 
‘Improvements in arrangements or apparatus for withdrawing beve- 
rages or other liquids from casks or other vessels, and for elevating the 
same.” 

3254. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the treatment of caoutchouc, gutta-percha, and analogous 
gums for the production therefrom of articles of utility and ornament.” 
—A communication from John Bullon Newbrough and Edward Fagan, 
New York, U.S. 

= ———— Harris, Birmingham, “Improvements in locks and 

atches.” 

$258. HippotyTe Rocuartre, Boulevart de Strasbourg, Paris, ‘‘ Improve- 
ments in breech-loading fire-arms with central percussion.”~- 11th 
November, 1869, 
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3236. FLeeminc JENKIN, Fittis-row, Edinburgh, Midlothian, N.B., ‘‘ Im- 
provements in submarine telegraph cables.” —10th November, 1869. 

3250. WittiaM Roxpert Lake, Southampton-buildings, London, ‘“ Im- 
provements in combination locks.”—A communication from Archibald 
— Vandemark, Southington, Connecticut, U.S.—11th November, 

69. 

3296. Henri ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in means and machinery for clipping horses and 
other animals.”—A com ication from Charles Courtois, Montrouge, 
France, — 15th November, 1869. 
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2451. Ropert Harvey Cuarsiey, B field, Buckingh hire, ‘‘A 
new or improved carrriage for locomotion by manual labour.”—17th 
August, 1869. 

2473. Josepn Mircnect, Sheffield, “ Improvements in machinery for 
forging, stamping, tilting, swaging, hammering, or planishing metals.” 
—18th August, 1869. 

2848. Robert CrickMer, Doris-street, Lambeth, Surrey, ‘‘ An improved 
mode of and apparatus for preventing priming in steam boilers, and 
for regulating the supply of steam therefrom.”—1st October, 1869. 

2907. KDwaRD TyER, Old Jewry-chambers, London, ‘Improvements in 
electro-magnetic telegraphic apparatus for train signalling on railways, 
parts of which apparatus may be employed for other useful purposes.” 
—6th October, 1869. 

3005. WiLt1AM Rozsert Lake, Southampton-buildings, London, ‘ Im- 
provements in chain cable stoppers.”—A communication from John 
Emery, South Thomaston, Maine, U.S., and Philo Thurston, Rockland, 
Maine, U.S.—15th October, 1869. 

3070. James BucHanan, Gateshead-on-Tyne, ‘Improvements in appa- 
ratus for coiling electric telegraph cables or ropes.”—21st October, 1869. 

3086. THkeopoR DiecHMann, Chester-street, Belgrave-square, London, 
“‘Improvements in preserving meat.”—A communication from Ferdi- 
nand Cassel, Cologne.—23rd October, 1869. 

8093. WiLt1AM Ropert Lake, Southampton-t gs, London, ‘Im- 
provements in the manufacture of dry white-lead and white-lead 
pigment from metallic lead.”—A communication from George Thomp- 
son Lewis, Philadelphia, Pennsylvania, U.S.—25th October, 1869. 

$114. Jonn WaKEFIFLD, Birmingham, ‘Improvements in the manufac- 
ture of carriage and other bolts and pins, and tire bolts, and tire and 

& — rivets, and in machinery to G employed in the said manu- 
acture. 

$120. JaMes BALLENY ELkincTon, Newhall-street, Birmingham, ‘ Im- 
provements in the manufacture of copper and in separating other 
metals therefrom.”—27th October, 1869. 

3130, NaTHaN RanpotpH Vait, Brixton, Surrey, “Improvements in 
axles for rail and tramway carriages and vehicles.”—A communication 
from James Milton, Requa, New York, U.S.—28th October, 1869. 

3139. JosepH Avcustus MILLER, Boston, Massachusetts, U.S., ‘ Im- 
prevements in the construction of steam generators and surface con- 
densers.”—29th October, 1869. 

8218. Noan SHaw, Eau Clare, Wisconsin, U.S., “Generating steam in 
steam boilers, and protecting the grate bars in the furnaces under the 
said boilers.”—8th November, 1869. 

2058. James Wricut, Moorgate-street, London, ‘An improved shaving 
mug.”—A communication from Fisher M. Keeler, Boston, Massachu- 
setts, U.S.—8th July, 1869. 

2077. Jutius Gessert, Manchester, “‘ Improvements in the recovery of 
nitric acid in the manufacture of sulphuric acid, and in apparatus con- 
nected therewith.” 

2080. CAVALIERE Leontpa CaLpes!, Grosvenor-street, Grosvenor-square, 
London, ‘‘ A new or improved kitchen cart to be used for military and 
=— purposes.”—-A communication from Major Pietro Smith, Italian 

rmy. 

2085. JAMES BanneHR, Great Queen-street, Westminster, and HENRY 
MatTAeEws, Gower-street, London, ‘ Improvements in means or appa- 
ratus for drying, airing, and warming woven fabrics, bottles, and other 
articles, and for indicating the presence of moisture therein and in 
bedding.” —10th July, 1869. 

2093. Cunistiana ANN Bares, ‘George-street, Blackfriars-road, Surrey, 
“Improvements in apparatus to be applied to the mouths or 
a ngs of letter boxes, to prevent letters being stolen there- 

rom, 

2098. CHarLes Denton AREL, 8S 
Loudon, “‘ Improvements in apparatus for cleansing grain, more parti- 
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Chancery-lane, ° 


ularly 

Vannier, 

2100. Epwin Perrirr, Manch , oom ts in hinery for 
ce and spinning cotton and other fibrous substances,” —12th July, 
1869. 

2109. Witu1am Pettew Barn, Poplar, London, “Improvements in sails 
for ships and vessels.” 

2111. Robert Craic, New Battle Mills, Dalkeith, Midlothian, N.B., 
“ Tmpi its in hinery or apparatus for paper making.”—13th 
July, 1869. - 

2120. Tuomas Ricuarps, Wincanton, Somersetshire, ‘‘ Improvements in 
stoves or fire-places.”—14th July, 1869. 

2131. Georce Lowry; Bury-street Foundry, Salford, Lancashire, “ Im- 
pr ts in hinery for dressing and preparing flax for spinning.” 

2135. CHARLES DE Bercvue, Strand, London, “Improvements in loco- 
motives and other railway carri: .”—Partly a communication from 
Camille Faure, St. Petersburg, Russia.—15th July, 1869. 

2143. Joun Epwarp Mitiar, Sowerby, Halifax, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus to be applied to the teazles or cards 
employed for raising the nap of woollen cloth.” 

2152. Ricuarp Brown Everep, Drury-lane, London, and RicHARD 
Hurst, High Holborn, mdon, ‘“‘Improvements in apparatus for 
raising, forcing, and regulating the flow of water.”—16th July, 1869. 

2155. Perer Murray, Chancery-lane, London, “ Improvements in rocking 
fire bars for steam boiler and other furnaces.” 

2157. Hippo.tyTe Mece, Boulevart de Strasbourg, Paris, ‘‘ The preparation 
and production of certain new animal fatty bodies.” 

2167. CHarRLes JAMES Harcourt, The Lozells, Aston Manor, near 
Birmingham, “ Improvements in axle pulleys for suspending window 
sashes, and for other like purposes.”—17th July, 1869. 

2170. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in sewing hi "— ication from Leouard Erni, 
Zurich, Switzerland. 

2176.,WiLuiaM Epwarp Gepce, Wellington-street, Strand, London, “ An 
improved method of and apparatus for generating steam.”—A com- 
—* from Auguste Butin Denniel, Boulevart Bonne Nouvelle, 

aris. ee” 

All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such application 
° the office of the Commissioners of Patents, within fourteen days of its 

ate. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1331. F. Jacksonand T. Corpertt, Wigan, “‘ Lubricators to steam engines.” 
—Dated 30th April, 1869. 

The inventors employ a receiver or vessel fitted with a plug having a 
cup at the top and bored partly down the centre to conduct the oil into 
the receiver or vessel, and partly upwards from the bottom to admit the 
steam and also to remove the condensed water. The holes in this plug, 
and also in the conical tube (inside the receiver) in which it works, are so 
arranged that in one position of the handle the passage communicating 
from the cup with the inside of the receiver or vessel is open, and the 
other passages are closed. In this position the vessel is charged with oil 
or tallow. - Not proceeded with. 

1333. A. SLEIGH, Lancaster-road, Notting-hili, ‘‘Motive power.”—Dated 30th 
April, 1869. 

The inventor fixes vertically two discs or wheels with spokes of the 
same diameter and size on one common horizontal axle at any desired 
distance apart, and unites those discs or wheels by transverse bars, so as 
to make can one wheel, which he calls the main wheel, the axle of 
which rests on and revolves in bearings supported by a perpendicular 
framework. The periphery of the main wheel is divided into several 
equal segments; eight are adapted at present externally to each of those 
segments round the main wheel oblong square blocks are adapted, which 
are termed segmental blocks of any heavy substance.—Not proceeded with, 
1350. J. Conway, Broad-strcet, Ratcliff, “‘ Forges.” —Dated 1st May, 1869. 

Instead of forming the tuyere pit or well-hole of the hearth of the forge 
with a close bottom, in the usual way, the inventor forms it with an open 
bottom, or makes an opening therein when the hearth has been already 
formed in the usual way, in which opening, as the case may be, he fits a 
cast-iron grate and frame of a rectangular or other shape, this grate being 
removable from the frame at pleasure, and reversible therein, so that 
when one end thereof has been burnt away, the opposite end can 
turned to the tuyere. 

1354. J. SHACKLETON, Bradford, “‘ Utilising waste steam.”—Dated 3rd May, 
869. 

The inventor applies a self-acting regulator valve to the ordinary exhaust 
pipe of the steam engine, and also any suitable arrangement of piping 
connected to the exhaust pipe between the vaive and the steam engine 
for conducting the exhaust steam to the place and for the purposes 
required. This valve is constructed similar to an ordinary mushroom 
stop valve, but the valve is under the action of a spiral spring, which is 
regulated or adjusted by a set screw to any desirable amount of pressure, 
so that the exhaust steam will open the valve and escape by the ordinary 
exhaust pipe. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1340. J. Smrru, Rathegor, Dublin, “‘ Communicating in trains.”—Dated 30th 

April, 1869. 
This consists in having a water pipe or pipes attached to each 

with a convenient means of uniting them by means of a hose and union 

joint, so as to make a water-tight, or nearly water-tight, coupling. When 

such pipes are so joined a free communication will be effected along the 
whole length of the train.—Not proceeded with. 

1345. E. and T. Watrnam, Stockwell, ‘‘ Road locomotives.” —Dated 1st May, 

1869. 


The frame or body of the engine is adapted to carry upon it the load 
which is to be transported, and also a steam boiler, by preference an 
upright boiler, such as is known as Field’s boiler. This frame or body is 
supported by two locking or swivelling frames—one at the front, the other 
behind—and each of these frames has two supporting wheels, which are 
the road wheels of the engine. h locking frame turns upon a perch- 
pin, and the frame or body is supported by friction rollers running on a 
circular track on the locking frames. The locking of the leading frame is 
effected by any suitable arrangement of steering gear, and the two frames 
are geared together by toothed arcs, so that they turn simultaneously. 
Either locking frame carries upon it two steam cylinders, driving, by 
means of connecting rods, an axis having corres} ng cranks, and from 
this axis motion is transmitted to the road wheels by gearing suitably 
arranged to allow free play to the springs interposed between the frame 
or body and the axles. There are two tooth rings on each road wheel— 
one with external, the other with internal teeth ; the driving pinion is 
between them, and is able to be put into gear, either with one or with the 
other, by moving a block carrying the pinion axis in a suitable guide slot. 
1347. J. B. Buake, Alton, Hants, ‘‘ Velocipedes.”—Dated 1st May, 1369. 

This relates to velocipedes with three wheels, namely, two running 
wheels and one steering wheel. The running wheels are fixed on an axis 
fitted with cranks in the usual way, but the axle of the steering wheel is 
formed with a spherical swell about the centre of its length, and in this 


with the elastic devices in such a manner that the entire apparatus occu 


pies but little more space than an emcee A stopper, and may be taken 
away and stowed below with the anchors when the latter are no a 
uired. In es out the invention the stopper proper or controller 
may be of any suitable construction, but instead of being rigidly secured 
to the decks, as is now generally the case, it is to be placed on a metal 
plate, in which may be made grooves or other guides for the stopper to 
work upon. 
1356. H. Wiiu1aMs, Portwood-street, Liverpool, “‘ Velocipedes.”—Dated 3rd 


May, 1869. 

The invention chiefly consists in having the fore or driving wheel of 
great diameter. This fore or driving wheel is supported from the axis by 
a@ wrought iron or steel forked eye rod, which is fitted intoa i 
socket in the beam or frame. This wheel is driven by double cranks on 
each side of the wheel worked by the rider by means of treadles or levers 
working on pins secured to brackets attached to the forked eye rod 
before tioned. These treadles are nicely balanced by means of counter- 
weights placed on the opposite end of the treadles to that from which 
the impetus is given in order to reduce the pressure or weight against 
the back stroke of the cranks. The balanced end of these treadles are 
brought to bear on the under side of the cranks and impel them.—Not 
proceeded with. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

—. Zz Craic, Dalkeith, “‘ Manufacture of paper.”—Dated 30th April 





This invention consists in certain improvements in the machinery of 
the Fourdrinier paper-making machine. As such machine and cylinder 
are used at present there is only one press roll, which is usually in a 
position immediately under the cylinder. The inventor, however, in 
addition to the single press roll now used, places at least one additional 
press roll, situated at a distance of about one foot, in front of the first- 
mentioned press roll. 

1343. J. Witson, Stockport, “‘ Bobbins.”—Dated 1st May, 1869. 

This relates to the tubular bobbins without ends, used in all such 
machines where presser flyers are employed, and consists principally in 
forming such bobbins from a piece of sheet iron cut toa suitable width, 
and bent by means of rollers or dies into a cylindrical or tubular form. 
1346. J. P. Bata, Halifax, and R. Newton, Keighley, ‘‘ Spinning frames.” 

—Dated 1st May, 1869 

This consists in giving a transverse motion or a reciprocatory endwise 
movement of the bottom front carrying roller, thus producing a frictional 
sliding of the same against the top roller ; also in covering one or both of 
the front carrying rollers with either india-rubber, leather, or other 
suitable substance, to produce adhesion on the rovings as they pass 
through or between them to the drawing rollers. 


1358. B. Hunt, Serle-street, Lincoln’s-inn, ‘‘ Spinning hemp.”—A com- 
munication.—Dated 3rd May, 1869. 

The material turns as well as the flyer, but the barrel on which it is 
wound dves not turn—that is to stay, that the sliver turns in the same 
direction and at the same speed as the flyer—and the thread passing from 
the latter is wound on a barrel turning on its own axis, so as merely to 
take up the thread as it is spun, but completely independent of the 
rotary movement of the flyer which effects the twisting. 

1360. F. W. KaseLowsky, Bielefeld, Prussia, “‘ Separating fibre.” —Dated 
3rd May, 1869. 

This relates to letters patent dated October 4th, 1866, No. 2564, the 
object beieg to break up and more effectually separate than heretofore the 
boon, or woody part of the flax, and other like fibres from the lint, or 
useful part of the fibres, without breaking or wasting the useful fibres. 
This object is attained by the use of a novel arrangement of blades made 
of steel, iron, or other suitable substance, between which the fibres are 
passed in order that they may undergo a breaking and scraping operation 
1371. A. and E. Fan, Castres, France, ‘‘ Washing skins.”—Dated 4th May 

1869. 

The inventor submits woolly skins, clogged with thistles, clot-burs, or 
goose grass, to a preliminary soaking in water. They then place one or 
several of the skins on a cylindrical drum, preferably of a conical shape, 
and movuable or rotary, or upon inclined planes, or any kind of surfaces, 
movable or fixed, and they direct on to these skins one or several jets of 
water under pressure, obtain y means of anatural or an artificial fall, 
or of pumps worked by any available motive power. 


1392. J. Totson, Dalton, near Huddersfield, ‘‘ Carding cards.”—Dated 6th 
May, 1869. 

This relates to letters patent dated January 30th, 1869, and consists in 
the application to the cleaning apparatus of a roller clothed or covered 
with either cards, felt, or some other material of a soft, yielding, or 
elastic nature, the roller to be turned round by suitable gearing from the 
cleaning apparatus, or the power which gives motion to the comb cylinder, 
or other cleaning apparatus, the roller being caused to rest and press 
upon, and by such contact communicate rotary motion to the card cylinder 
or card roller of a carding engine required to be cleaned. 

1394. J. and G. Batrinson and T. Wuirenead, Halifax, ‘‘ Combing wool.” 
—Dated 6th May, 1869. 

The inventor imparts to the rollers and leather belt or apron a rising 
and falling motion, so that a constantly changing surtace or part of such 
belt or apron is presented for the passage of the wool or fibre. The for- 
mation of a groove or channel is thus prevented, and the belt or apron 
works evenly over its whole surface. This is effected by the use of the 
apparatus constructed as follows :—The spindles of the two fluted or 
drawing-off rollers are elongated, and at the foot of one is a gear wheel 
for giving motion thereto, On the spindle of the outer fluted roller, and 
about midway between the bottom of the roller and the gear wheel, is a 
collar resting on an eccentric. The eccentric is on a cross shaft, worked 
from the “ noil” shaft (or other convenient part of the machine). As the 
eccentric revolves it lifts or raises the outer spindle and roller thereon, 
The other fluted roller over which the belt or apron works is provided 
with collars or flanges extending over a portion of the diameter of the 
outer roller, on the upper end a which the collar or flange rests, so that, 
as the outer spindle and roller is raised, it at the same time raises the 
other fluted roller and the belt or apron thereon. The eccentric having 
passed its highest lift, the spindles, rollers, and apron descend by gravita- 
tion and by the eccentric acting on a second collar. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Implements, Flour 
ills, dec. 
1335. J. R. Jerrries, Ipswich, ‘‘ Horse-rakes.”—Dated 30ih April, 1869. 

The inventor employs a frame of flat bar iron, which he furnishes with 
shafts and mounts on carrying wheels. These wheels turn on stud axes, 
carried on cranked levers a on the frame, to afford means of 
adjusting, when desired, e height of the frame, and therefore the 

osition of the points of the rake teeth in relation to the surface of the 

and. The front of the frame has two or more cylindrical bosses fixed 
upon it; a lever arm projected forwards is mounted on each of these 
bosses, and these arms carry a bar on which the rake teeth are supported, 
and on which they are able to turn. Each of the lever arms above 
mentioned has another lever arm formed in one piece with it, and pro- 
jecting to the rear. These arms carry a bar passing along under the rake 
teeth and supporting them. 

1336. H. J. Seexs, Lincoln, “‘ Harrows.”—Dated 30th, April, 1869. 

The inventor forms the harrow frame approximately of a triangular 
form, and at the leading angle he provides a swivel wheel, on the upright 
spindle of which is fixed an arm, or long eye, towhich the draught chain of 

e impl t is cted, so that the ition of the swivel wheel fol- 
lows the direction of the draught. Near the back of the frame a horizontal 
axis is mounted uponit, having at its ends arms on which other support- 
ing wheels are carried onstuds. There is also a lever handle fixed on the * 
axis at its centre, by depressing or raising which, the inclination of the 
arms carrying the wheels is ied; when these arms are vertical, or nearly 
so, then the wheels are depressed so far below the frame as to carry the 
points of the teeth clear of the surface of the land; but when the arms 
are, by raising thejlever handle, brought to a horizontal, or nearly hori- 
zontal, position, then the harrow teeth penetrate the land to the full 
depth of which the implement is capable, and the harrow, when drawn 
along the ground, acts in the manner of an ordinary harrow. 

1363. E. Taomas, sen. and jun., Meiford, Montgomery, “ Agricultural 
implement for forming ridges.”—Dated 4th May, 1869. 

The implement consists of a framework composed of two long bars 
placed parallel or side by side, and held in that position by shorter or 
cross bars, staves, or bolts. The two parallel bars have handles or tails 
similar to those of a plough. The framework thus formed carries two 
iron plough bodies by means of two horizontal bars which project on each 
side of the framework. The plough bodies are formed with shares and 
shield boards, which incline inwards or towards each other in such a 
manner that when in use they push the soil from the outside of the im- 














herical part the nave of the steering wheel fits, thus bling the its centre, so as to form a complete ridge. The plough 
Sheet to be moved sideways without ch the ition of the axle. | bodies are made to slide upon the horizontal bars, so that the width of 
The wheel may be maintained in a vertical position b the | the ridge may be varied as may be desired. A wheel mounted on an axle 


steering spindle forked, so as to embrace each side of the nave of the 
wheel and allow freedom of movement sideways on the axle. The steer- 
ing wheel is connected to its axle by a pin fitting in a slot.—Not pro- 
ceeded with. 





1851. R. SaunpERs, Croydon, ‘‘ Cable stoppers.” —Dated 1st May, 1869. 
The cable stopper or controller is constructed, arranged, and combined 





is provided at the fore of the implement, and its axle is carried in 

two slides, in which slides it may be fixed at any desired height by an 

arrangement of levers. In this way the height of the wheel may be ad- 

justed 1 in accordance with the size of the ridge. 

1369. T. PerKins, Hitchin, “Reaping machines.”—Dated 4th May, 1869. 
The inventor employs for actuating the clutch, by which the acting 
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parts of the machine are thrown in and out of gear with the driving wheel, 
a lever arm at the rear end of an axis, which at its forward end is pro- 
vided with a lever handle, within reach of a driver sitting on the seat 
upon the pole. The forward end of the axis is supported by a bearing on 
the pole, or it might be a shaft which carries the seat, whilst the rear end 
of the axis is — by a bearing or bearings on the framing of the 
machine. Ora lever supported in a bearing upon the pole or shaft might 
otherwise be caused to work the engaging or disengaging clutch, as, for 
example, oy eens a bell crank to give motion by a connecting rod 
to another bell crank that acts upon the clutch. 

1380. W. MacKeEay, Paisley, ‘Cattle food.” —Dated 5th May, 1869. 

The glutinous, fatty, and other components of the grain remaining after 
the usual more or less complete separation of the starch are collected and 
drained, and the mixture thus obtained is put into cloths or bags, which 
are laid in shallow boxes, trays, or frames, to give them a suitable form. 
The mixture in the cloths or is then submitted to severe pressure in 
any convenient press, boards or metal plates being placed between the 
bags at intervals, and the pressure not only expresses the moisture almost 
entirely, but also causes the mate to ere together in the form of a 
solidcake. The cake thus obtained is finished by drying or baking it ina 
stove or oven, and is then ready for sale. 

1387. R. H. Ray, Saffron Walden, “Reaping and mowing machines.”—Dated 
5th May, 1869. 

Reaping and mowing machines are fitted with two sets of knives, in 
order that the grain or grass may be cut while the machine is travelling 
up or down the field. The frame uf the machine is constructed preferably 
of iron of I-shape in section ; it is formed with an opening for the main 
bearing wheel to work in. The main bearing wheel is of sufficient width 
for all, or nearly all, of the driving mechanism to be enclosed within it.— 
Not proceeded with. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1338. R. Warp, Newcastle-on-Tyne, ‘* Ovens.” —Dated 30th April, 1869. 

The inventor constructs a furnace underneath the apparatus, the heat 
from which operates upon the underside of a bed-plate, first by immediate 
action, and next by means of a flue which passes round it. Upon the 
bed-plate in the centre he erects a tube in a vertical direction, into which 
the heat is conveyed after having traversed the underside of the bed 
plate. Round this table he os any desirable number of movablc 
shelves for receiving the articles to be subjected to heat, these shelves 
being constructed with a hole in the centre to receive the vertical tube. 
Each shelf may thus be caused to revolve round the tube, for the purpose 
of conveniently receiving or removing the articles to be treated. 

1339. E. Tutte, Fareham, “ Hollow walls.”—Dated 30th April, 1869. 

In order to tie the double wall together the inventor employs wall-ties 
consisting of thin plates, usually of slate and cast iron, and generally of 
a width slightly exceeding the thickness of a brick, and of a length 
sufficient to extend across the air space in the wall, and to enter the 
brickwork on either side. The wall-ties may be perforated at either end, 
so that a mortar may hold to them firmly. As the wall is being built 
they are introduced at distances —_ into the vertical joints, and their 
width being, by preference, as before mentioned, somewhat more than 
the thickness of a brick, the lower edge of each wall-tie then rests on the 
course below it, whilst the course above it upon its upper edge. 
Thus the wall-ties become fixed very securely in this brickwork, and 
great strength is given to the structure. 

1349. W. Brovcuton, South-street, Finsbury, and T. Steven, Glasgow, 
Cooking ranges.” —Dated 1st May, 1869. 

This relates, First, to improved arrangements for holding or placing the 
screw nut used in uniting the parts of cooking ranges and other fire- 
places; Secondly, to constructing, arranging, or combining together the 
parts of cooking ranges; Thirdly, to constructing and arranging the hood 
or back draught in an improved manner; Fourthly, to employing a 
double shovel for supplying fuel into the middle of a fire ; Fifthly, to 
casting of the oven, with the shell forming the outside of the flue, in the 
same piece ; Sixthly, to arranging a cooking spit horizontally in the oven, 
and the application of the turning power thereto ; Seventhly, to turning 
looking spits, ventilators, and other appliances by motive-power 
apparatus. 

1357. J. B. Nowmo, Edinburgh, ‘ Lever door spring.”—Dated 3rd May, 1869. 

The apparatus or contrivance employed consists of two levers acting in 
gear with a bevelled or other wheel or pinion, and both resting on centre 
bearings. They operate by means of a compensation balance weight or 
weights suspended from the two levers. top of the spindle of the 
pinion is squared, and on this is fitted an iron strap, which supports the 
door or gate, and which is attached in the usual way. The spindle and 
pinion or wheel are best made in one piece, but may also be made 
separately and keyed together. The whole is fitted into a cast iron case 
or frame, which is fitted into and fiush with the floor. 


aes i Kent, Thornton Heath, ‘‘ Mortising machine.”—Dated 5th May, 


This consists in fixing the cutting instruments upon a rectangular 
frame working in vertical guides upon an upright stand and actuated by 
a lever supported upon a fixed stud bearing secured to the said stand, in 
which the frame works with an up and down movement in connection 
with which a horizontal bench or table is employed, provided with a 
travelling bed or movement worked by a rack and pinion, handwheel and 
ratchet motion (in gear with the lever), for bringing the work forward to 
the cutters as may be required, so that upon the wood being placed upon 
the bench regulated by a gauge plate and brought forward to be mortised 
or tenoned, the ordinary cutting instruments are caused to operate upon 
pa! — by the descent of the lever in connection therewith.—Not pro- 
ceeded with. 


a Cockrort, Hebden Bridge, ‘‘ Window sashes.”—Dated 4th May, 
69. 


This consists in coupling and suspending the two parts or sheets of a 
sash together by one cord or pulley at each side of the window, and 
thereby dispensing with sash weights, and consequently all preparations 
for their movements behind the frame, and the making of pockets for 
access thereto also, only requiring two pulleys and cords to each sash or 
window of two sheets instead of four as heretofore. e 
1367. The time for filing this specification has been extended by the Lord 

Chancellor. The abstract will probably appear in our next number, 


i Hicuton, Brighton, ‘‘ Making artificial stones.”—Dated 5th May, 
69. 


The inventor uses for the purpose of making artificial stone sand and 
gravel made artificially by crushing granite or other hard stone by Blake's 
or other suitable mechanical stone crushers, by which the surfaces of the 
sand and gravel are left rough, and the edges sharp and angular.—Not 
proceeded with. 


1399. J. M. Hart, Cheapside, “‘ Strong rooms and safes.” —Dated 6th May, 
1869. 


This relates, First, to means of constructing safes or depositories for 
security, and to the construction of parts of locks. Secondly, to means 
for securing the door to the frame of safes or depositories, strong rooms, 
and such like places when locked, and for resisting the tendency to warp- 
ing of the parts under extreme heat or otherwise. 





Class 4—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1342. J. Mackie, St. James’s-street, S.W.,|‘‘ Breech-loaders.”—Dated 1st 

May, 1869. 

This relates to letters — dated 7th May, 1860, No. 1128. The in- 
ventor forms what is called the action of the gun so that when the breech 
is closed and the gun ready for firing, the breech end of the barrels being 
close up to the false breech and firmly held there by the eccentric head of the 
lever, the hook which corresponds with the,hook of Dougall’s lockfast gun 
and which is at the front end of the lump, instead of resting against the 
hinge-pin, as in the lockfast, is at a little distance behind it. “The cavity 
in the lump in which the head of the lever works closes down upon a solid 
piece left in the action of the gun, and so arranged that the solid piece 
and the eccentric head of the lever together exactly fit and fill the cavity. 
—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1355. L. H. Hopees, Bristol, “‘ Boot heels.”—Dated 3rd May, 1869. 

A column having a shoulder or flange at the upper end thereof is fixed 
by means of suitable supports in a vertical position, the same 
hollow, and having in the interior thereof a spiral or other spring. A 
olid piston or plunger is placed in the hollow portion of the column in 
which it is free to have an upward and downward motion above the 
spring, and is kept in its desired position by means of suitable projec- 

ons and grooves formed on and in the piston or plunger and column 
espectively, or by means of any other suitable or analogous contrivance. 
A block is fixed to the head or upper part of the oy or plunger, such 
block being perforated with circular or suitable holes corresponding in 
number to that of the nails which is intended should be inserted in the 
heels to be manufactured. In each of the holes is placed a metallic po. 

oc! 





the le: of such pins be’ equal to the thickness of the block, a b! 
in which is formed the heel-die, is attached by means of a suitable hinge 








to the piston block, so that it can be fitted and turned over on one side, 
leaving the upper face of the latter exposed, 


. Class 8.-CHEMICAL. . 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

1391. C. D, ABEL, Southampton-buildings, ‘‘ Manufacture of iron.”—A 
communication.—Dated 6th May, 1869. 

This consists in mixing with molten cast iron pulverised carbonaceous 
matter, either alone or together with pulverised oxides, in such propor- 
tions and in such a manner as to produce at once a solid conglomerate 
mass of such cast iron and carbonaceous matter, which is then treated 
in a furnace, either with or without the addition of oxidising substances, 
for the production of either wrought iron or steel therefrom.—Not pro- 
ceeded with. 


Class 9.—ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
1332. J. BaseEaup, Angouleme, France, ‘‘ Bottle envelopes.”—Dated 30th 
April, 1869. 

The straw, cane, rush, or other analagous material, of which the bottle 
envelopes are to be made, is arranged on carriages, and then sewn by 
means of the improved sewing machine, having two needles and two 
shuttles. When the sewing is effected 'the inventor removes the sewed 
straw from the carriage and forms it into a cylinder by tying the free ends 
of the sewing threads, and then by tying in one of the ends about an 
inch from the extremity he obtains a conical envelope which serves to 
cover the bottle. 

1334. R. F. Bicot, Paris, ‘‘ A level with mirror.”—Dated 30th April, 1869. 

This consists of a looking-glass with a plane surface. This glass is 
placed in a frame, and is suspended in any suitable manner upon an elbow 
rod bent at a right angle, which is in its turn fixed to a cursor or slide 
sliding along the rod which carries the instrument. Two screws fix the 
elbow rod to the cursor. This rod may be moved up and down at will, so 
that the fiducial line or line of sight may be always at the height of the 
zero on the vernier or graduated scale.—Not proceeded with. 

1341. T. Greenwoon, Leeds, “ Cutting joints.”--Dated lat May, 1869. 

The inventor constructs a framing or bed having slides formed along 
each side, upon which slides is a table holding the two pieces of wood to 
be acted upon. This table has two opposite inclined surfaces, placed at 
any desired angle to each other, depending upon the angle at which the 
two boards require to be joined together, such angle formed by the in- 
clined surfaces being, if requisite, rendered adjustable. Upon these 
inclined surfaces are placed the boards in which the dovetail joint is to be 
cut, which boards have previously had a true edge formed to be acted 
upon by the cutters. The exact required length ‘of the boards is deter- 
mined by causing such edges of the board, in passing down the inclined 
surfaces, to come against adjustable gauge-blocks with inclined surfaces, 
situated upon a transverse bar, carried by the bed of the machine. When 
in this position the boards are held securely against the angular surfaces 
of the table by two lever cramps, made to act by means of a screw upon 
a saddle-piece resting on the board, or any other convenient known mode 
of cramping may be employed. The table is caused to travel along the 
bed of the machine by two screws mounted in the framing or bed, and 
rotated simultaneously by means of a hand-wheel and suitable gearing or 
by a self-acting feed motion. 

1344. W. B. Rosrys, South Molton-street, ‘ Syringes.”—Dated 1st May, 1869. 

The inventor constructs a pump or a syringe capable of delivering a 
constant stream in the following manner :—The apparatus consists of a 
barrel in which a piston works. This piston has a tubular rod, through 
which the delivery takes place, and terminates in a jet or rose, at which 
the water escapes. The rod works through a stuffing-box at the end of 
the barrel, and has a handle upon it, which is grasped by the hand in 
working it to and fro. The inlet or suction pipe is connected with the 
barrel at or near the stuffing-box end, and the water is drawn into the 
barrel during the inward stroke. When the outward stroke commences, 
the water, being prevented from returning by the suctivn valve, is allowed 
to pass from the front to the back of the piston by passages in the piston 
rod, over which the piston—which is loose—plays, acting like a valve 
During the inward stroke the piston stands over these passages, closing 
them, but as suon as the outward stroke of the piston rod commences, the 
stop on the rod which had been propelling the piston leaves it, and the 
rod slides through the piston until another stop comes against it and 
causes it to commence its return. This motion of the piston rod inde- 
pendently of the piston opens the passages in the rod, and then the water 
passes by these passages to the back of the piston. 

1348. G. Rircnie, Folkestone, “‘ Stop hinges.”"—Dated 1st May, 1869. 

The inventor constructs a hinge for this purpose of a plate of metal 
adapted to be fixed to one of the pieces or parts to be connected by screws 
or other fastenings, and having a boss -_ it through which the pin or 
the hinge is passed. On either side of the boss a metal plate is applied ; 
these plates are adapted to be fixed to the other of the two bars, pieces, of 
parts to be connected one on either side of its extremity by screws or 
other fastening. The hinge pin passes through the ends of the side plates 
at the corners of the plates, and the plates are secured by rivetting the 
ends of the hinge pin. 

1353. P. Barry, Lombard-street, ‘‘Printing machine.” —Dated 3rd May, 1869. 

The inventor prefers to arrange in connection with the feed apparatus, 
and over the table whereon the sheets are piled, a bar or roller, the sur- 
face of which is partly or entirely covered with porous india-rubber, fre- 
ferably of the kind now known as sponge rubber, but he may employ 
other similarly soft, porous, and durable material, which, when brought 
in contact with the paper, will separate the upper sheet from the others 
without soiling or otherwise injuring the paper. The inventor attaches 
this rubber in any suitable manner to the bar or roller before mentioned, 
which is arranged at the end of the sheet to be presented tu the grippers, 
and which may extend entirely across the same. Where a bar is used it 
is necessary that the same should be provided with means whereby it 
will adapt itself to the varying thickness or height of the pile or layer of 
sheets on the table, and the bar must also have, at proper intervals, a 
motion, which will separate the upper sheet from the other sheets below 
it, and present its edge tothe grippers or tapes, which then seize it and 
carry it forward to the printing bed or rollers. 

1364. C. TopHam, Coleman-street, Bunhill-row, ‘‘ Mince knife.”—Dated Ath 
May,1869. 

This consists, Firstly, in the construction and use of a peculiar knife- 
box or box for securely holding the cutting or dividing blades in such 
manner that the upper plate of the box has a number of slots, into which 
are passed the tangs of the knife blades. These tangs are so formed that 
at their lower ends they have at one side a projection, which fits into a 
recess in one of the side plates of the box, such side plate being a fixed 
plate, so that when the opposite or movable side plate is secured in its 
place by screws or other means of fastening, the knives are fixed in such 
a manner as to be ready for use, 

1365. R. WAPPENSTEIN, Menchester, “‘ Oinibus register.”—Dated 4th May, 
1869. 


The inventor employs for each journey or stage a meter having two sets 
of dials and fingers, one set for the inside of the omnibus, and the other 
set for the outside, and the dials are marked to indicate units, tens, and for 
calculating hundreds of thousands. The meter corresponds with a sta- 
tionary dial, having two series of numbers, and two fingers turning on 
arbors independent of each other ; and one of the series of numbers, and 
one finger, are’ used for the inside of the omnibus, and the other series 
and finger for the outside; and the numbers are one to twenty-three, or 
other number higher than can be carried, according to the size of the 
omnibus. 

1368. R. Fenne.iey, Wellington Chambers, “Cases for meat.”—Dated 4th 
May, 1869. 

The inventor employs a case of wood lined internally with felt or non- 
conducting material. Within this is placed a double case of sheet metal; 
the interior uf this case is suitably fitted up to receive the meat to be con- 
veyed from one place to another, and the space between the double sides 
of the metal case is to receive a cooling medium.—Not proceeded with. 

1370. W. E. Gepae, Wellington-street, “‘ Raising and preserving beer.”—A 
communication.—Dated 4th May, 1869. 

This apparatus works under the pressure of carbonic acid gas, the pres- 
sure varying according to cir t. It is posed, First, of a 
vase termed the acido, surmounted by a stopper for the introduction of 
the liquid ; at the upper part of this vase is a tube which places it in com- 
munication with a generator, and an equilibrium of pressure is main- 
tained by means of india-rubber tubing fitted at the lower part, and ——— 
which the acid flows into the generator. Secondly, of a vase termed the 
generator, containing carbonate of lime. At the lower part of this vase is 
acock termed the purging or blow-off ceck. This generating vase is sur- 
mounted bya valve with flexible membrane, the movement of which 
permits a lever of a _— regulated for a given pressure to determine 
with precision the introduction of the acid by the tube coming from the 
acido vase into the generator by means of a throttle pressure exercised by 
the weighted lever on the tube coming from the acido vase, in order to 
constantly maintain the proper pressure for working the apparatus.— Not 
proceeded with. 

1372. J. Tart, Southwark, and A. WituiaMs, Great George-street, West- 
minster, “ Shaping metal.”—Dated 4th May, 1869. 
This consists in straightening, flattening, bending, or curving metallic 








sheets, plates, bands, bars, or rods, by first heating them, and then, while 

in this state, clamping or securely holding them by the ends in a machine 

or apparatus, in which they are gradually allowed to cool. 

1373. A. V. Newron, Chancery-lane, “ Railway carriage wheels.”--A com- 
munication.—Dated 4th May, 1869. 

This consists in constructing the body of the wheels of two main cast 
iron sections which, when united or brought together, forma body which 
is divided transversely to its axis; and in so fitting these two main sec- 
tions on the axle, and combining with them a wrought iron, or a steel, or 
other suitable tire, as that the friction of the sections on the axle is, or 
may be, made to hold them in place; and by a peculiar construction of 
the outer peripheries of the sections, and inner peripheries of the tire, 
and otherwise suitably forming the sections; the tire is crowded or 
wedged on the sections, and a tightness of fit secured for it (without 
shrinkage of the tire) by simply forcing the sections together, or pressing 
up the one section against the other. 

1375. A. C. F. Franky, Abington-street, S.W., E. Dusots, Primrose-street, 
Bishopsgate, ** Gas engines.” —Dated 4th May, 1869. 

This consists in using the gas on one side only of the piston, or at one 
end of the cylinder, the other end of the cylinder being left open so that 
the piston is driven in one direction by the force of the gas, and in the 
other direction by the atmospheric pressure consequent upon a partial 
vacuum produced by the sudden escape of gas under pressure from the 
cylinder at the end of the stroke.—Not proceeded with 


1376. T. Srptey, Ashton-wnder-Lyne, “* Velocipedes."—Dated 5th 'May, 
1869. 


The inventor makes the front or driving wheel with its axle fixed at 
right angles to the length way of the frame, and makes the back wheel 
into the guide wheel by arranging it so that it can be turned as required. 
The forked parts for carrying the bearings of the wheels are cranked or 
bent outwards, so that the frame may be shortened, and so that a ten- 
dency will be given to the guide wheel to keep it in a straight line.—Not 
proceeded with, 

1379. G. CLarK, Northumberland-street, W.C., “‘ Cartridges.”"—Dated 5th 
May, 1869. 

This consists, First, in a method of adhesion of paper or cloth to sheet 
metal, forming what may be termed metallic paper or cloth by the follow- 
ing means :—First, By covering the metal with a coating of varnish, 
which, when dry, will barden and firmly adhere to the metal without 
cracking, such as gold size, or any other combination of resinous materials 
producing the same result ; then to cover the paper or cloth with paste or 
gum mucilage, and apply the paper so covered whilst in a wet state to the 
varnished surface of the metal. Second, in the construction of a stron, 
case, the tube or case proper may be made of a coil of the above-namec 
metallic paper or cloth, or it may be a welded or drawn metal tube. On 
the first plan the inner edge of the coil should be kept in place with a 
small rivet, or the tube and its base may be punched up in dies out of a 
disc of metal all in one in the way already known and practised, or the 
tube may be made of a length of metal tubing, having a metal disc sol- 
dered or brazed on one end as the base.—Not proceeded with. 

1382. A. Cocke, Water-lane, London, “‘ Carriage ventilators.”—Dated Sth 
Muy, 1869. 

The inventor forms gratings or other passages by preference around the 
roof lamps for the escape of air from the cumpartments, and surrounds 
such passages with a shield, over which he applies a cow! capable of turn- 
ing on a centre, so that the outlet thereof may be contrary to the direction 
of motion of the carriage or of the wind ; but this cowl in place of fitting 
near the lower edge thereof to the shield, is opened out at the part thereof 
opposite to the outlet therefrom in order that air may freely flow through 
the cowl. The lower part of this cowl overhangs the shield to an extent 
sufficient to prevent rain passing in that direction. 

1384. C. Moore, Shelty, Swansea, ‘* Screw propeller.”—Dated 5th May, 1869. 

This consists in the peculiar formation and action of a double-threaded 
screw propeller for sbips of half a convolution, which is brought to a body 
at the propelling shaft between the forward and aft stern post. The 
leading edges of both threads or blades are formed to join in the centre 
at both ends of the said shaft and form a closed curved line curling in 
opposite directions. The threads or blades themselves are concave and 
convex on each surface, balance each other, and are shaped in such a 
manner that the chief propelling surface of each falls towards the lines 
of junction, and that the streams of water thrown off by the propeller 
diverge, thereby preventing churning of the water near the centre of 
motion and always leaving the rudder in comparatively quiet water. 

385. C. J. Gatiroway and J. H. Beckwitn, Manchester, ‘ Steam valves,’ 

—Dated 5th May, 1869 

This refers to letters patent dated 14th July, 1868, No. 2221. The in- 
ventors connect the arm by means of a rod to a piston fitting accurately 
into a cylinder containing oil or other fluid, which piston has one or more 
apertures through it, through which, when the piston is moved back- 
wards or forwards by the motion of the arm, the fluid will be caused to 
pass from the one side of the piston to the other. By this means the 
piston, in whatever position it may be, will offer considerable resistance 
to any motion being imparted to it, unless such motion is of a very slow 
nature, such as it receives from the governor. 

1388. T. WeLtTIN, Grafton-street, “‘ Curing by gaseous charcoal.”—Dated 5th 
May, 1869. 

The inventor takes charcoal, either animal or vegetable, as may be 
found most suitable, and grinds it into a powder, or such sized piece as 
may be requisite, and puts it into a proper vessel. He heats it, and by 
so doing expels the atmospheric air; he then admits to it, while so 
heated, such gas as may be required, or a mixture of gases, or vapour of 
metal or metals, or drugs, or vapour, of phosphorus, bromine, ammonia, 
iodine, or other materials, which the charcoal by a well-known law will 
then absorb in various quautities, according to the gas and the other 
named materials used. Such charcoal, when so prepared, may then be 
used as a dentrific or cataplasm or anisthetic, or for other curative pur- 
poses. 

1389. E. W. Hupson, Percy-terrace, Bayswater, “* Velocipedes.”—Dated 6th 
May, 1869. 

The inventor forms a framed carriage, the lower parallel sides of which 
have bearings in the after part thervof resting upon other suitable bear- 
ings of acrank axle running through and rigidly connected with the two 
driving wheels of the carriage; he then forms in the fore part of the 
carriage a socket through which he runs a forked bearing for the purpose 
of holding the guiding wheel of the vehicle by a short axle through the 
box or centre thereof, or by other suitable attachments, while the steering 
of the vehicle is effected and managed by means of a transverse crosshead, 
bar, or key pivoted on and attached to the top of the forked bearing. 

1390. H. E. Newton, Chancery-lane, “‘ Enlarging drawings, dc.” —A 
communication.— Dated 6th May, 1869. 

The apparatus consists of a suitable framework or table, on the top of 
which are grooves which form guides for four sets of small wheels or 
rollers destined to carry two horizontal rectangular platforms or drawing- 
boards, on which the drawing or basso-relievo to be enlarged or 
diminished is placed. At one end of the machine, but in the centre of 
its width, is mounted a vertical spindle, having its bearings in the cross- 
pieces of the framework. The lower part of this spindle is enlarged so 
as to permit of a vertical slot being cut in it to receive one end of a short 
connecting rod—the other end being pivoted to a motor wheel by a ball- 
and-socket joint, which is held there by means of a pin or bolt.—Not 
proceeded with. 

1398. G. Kent, High Holborn, “ Kefrigerators.”—A communication.—Dated 
6th May, 1869. 

The inventor constructs a box, inside of which he places another box, 
the inner being sufficiently smaller than the outer one, to allow of an air 
space around the sides, ends, and bottoms of the inner box, the sides of 
which are covered with wool, felt, or other non-conductor. The whole is 
then lined with zinc, galvanised iron, or other appropriate material, and 
made water-tight, thereby forming a receptacle within which to place the 
article to be preserved.—Not proceeded with. 

1395. W. Ga.toway, Craigie, “* Railway brakes.”—Dated 6th May, 1869. 

This consists in attaching a pipe to a cylinder connected with the boiler 
of the engine which draws the train, or toa vessel or receiver in which 
air and water are compressed to the required extent. At a convenient 
position on the carriages composing the train, cylinders, having pistous 
in them, are situated. These are in connection with the pipe hereinbefore 
referred to, the pipe extending throughout the train. To the piston rods 
of the several cylinders are coupled the links for actuating the brake 
blocks. 

1396. W. GatLoway, Craigie, “‘ Communicating in trains.”—Dated 6th May 
1869. 

This consists in carrying a pipe from the engine, which pipe extends 
throughout the train of vehicles. Suitable couplings or joints are formed 
at the ends of the pipe at the extremities of each carriage, so that the 
can be with facility c ted or di ted. To the engine whic 
draws the train a cylinder with a piston in it is attached. The spaces in 
the cylinder on one or both sides of the piston are filled with water, and 
water also fills the pipe throughout the train. In the compartments of 
the carriages means for opening cocks or valves connected with the pipe 
are situated so that on opening any one of the cocks or valves 
some of the water is forced out by the piston, thus diminishing the 
quantity of water throughout the pipe, and enabling the pressure of the 
steam in the boiler acting upon the upper or one side of the piston to 
depress it. 

1397. J. Neepuam, Chiswick, “‘ Velocipedes.”—Dated May 6th, 1869. 

The inventor carries the seat upon a fulcrum so as to constitute a lever, 
and he connects thereto, either in front or behind, two rods passing down 
and connected at the lower ends to the cranks or treadles.—Nol proceeded 
with, 
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BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

Some attention has been given by Birmingham manufacturers of 
late to the fancy colouring of metals after the manner of conti- 
nental workpeople. The following receipts from a German chemist 
have been received in Birmingham during the last few days: 
Recipe Ist : Dissolve 4 oz. of hyposulphate of soda in a pint and 
a-half of water and then add a solution of 1 oz. acetiate of lead in 
the same quantity of water. Articles to be coloured are placed in 
the mixture, which is then gradually heated to boiling point. The 
effect of the solution is to give iron the semblance of blue steel. 
Zine becomes bronze, and copper or brass becomes successively 
yellowish red, scar'et, deep blue, light blue, blueish white, and finally 
white with a tinge of rose. This solution has no effect on lead or tin. 
Recipe 2nd: Replace acetate of lead in the solution by the sul- 
phate of copper, brass becomes first of a fine rosy tint, then green, 
and finally of an iridescent brown colour. Zine does not colour in 
this solution ; it throws down a precipitate of brown sulphuret of 
copper, but if boiled in a solution containing both lead and copper 
it becomes covered with a black adherent crust, which may be im- 
eae by a thin coating of wax. Recipe 3rd: If the red solution 
ye thickened with a little gum tragacanth, and pattern be traced 
with it on brass, which is afterwards heated to 212 deg., and then 
plunged in solution No. 1, a good marked effect is produced. 

I am informed by Mr. W. C. Aitkin, who is regarded as a first- 
class authority on the subject, that there are now in Birmingham 
some 300 craftsmen employed in the production of medieval metal 
workas designers, modellers, casters, fitters, workersin gold, silver, 
brass, and iron, painters, enamellers, and engravers. Up to 1852 
mediwval metal working in this town was confined to the esta- 
blishment of John Hardman and Company. In that year three 
workmen formerly in the employ of the firm commenced business 
in Birmingham on their own account. The partnership was sub- 
sequently dissolved, and the result is that there are now in 
Birmingham four distinct establishments. Long before this time, 
however, asif Warwickshire, with its magnificent ecclesiastical and 
baronial remains of medieval period were determined to show 
itself worthy to be the cradle of the revival movement, Mr. 
Francis Alexander Skidmore, of Coventry, in 1847 enthusiastically 
entered as a labourer in the same field, attracted by a powerful 
sympathy in taste and feeling with the revivalists. He was 
that time engaged in the jewellery trade, and his earliest works 
were chiefly executed in the precious metals, but at a later period 
he accomplished larger works in other metals; the roof of the 
Oxford Museum is composed entirely of wrought iron, and the 
screens of Lichfield aud Hereford Cathedrals, the structural parts 
of which are of cast and theornamental of hammered iron adorned 
and beautified with other metals, being of his production. 
Wrought on medieval principles, these works admirably fulfil the 
purposes of use and ornament for which they were intended, 
and demonstrate how iron, the metal par excellence of the present 
day, may under skilful treatment become the vehicle of artistic 
expression. 

The demand for roasting jacks is better than recently reported. 
The ordinary mechanism of this article is thus described by a 
leading manufacturer:—A spring on being wound up turns the 
main wheel, in which a pinion works with an escapement wheel 
attached. The nine teeth of this wheel are of a saw shape, and 
work alternately in the upper and lower palette of a verge placed 
perpendicularly. To the verge a quadrant cut with teeth is affixed, 
working a pinion with a small wheel. This wheel acts upon the 
centre pinion, which is suspended on the best silk procurable, and 
keeps it twisting from two to four hours according to the weight 
appended, Water-jacks have been tried, but with limited success, 
In these a weight is attached to a round barrel 6in. deep by 12in. 
in diameter, divided into four compartments. Between each of 
these compartments is a small aperture through which the water 
drips, and as each chamber empties itself into the succeeding one 
it gradually revolves, the weight acting as the motive power. 
Hot-air jacks have also been introduced, though with limited 
success, 





























THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

EXCITEMENT IN THE MARKET KEPT UP: The question of prices— 
HOW BUYER AND SELLERS MEET: Badinage—THE PRICES GOT 
Few new sales—Less ACTIVITY—MACHINERY AND FOUNDRY FIRMS 
—WILL OTHER DISTRICTS GO Up ?—‘*TRY ELSEWHERE”—Pup- 
DLERS TO BE KEPT ON: Why—CoONSUMERS SHOULD BUY AT ONCE 
AT 10s, RISE—PUDDLED IRON SOUGHT FOR: The orders in the 
market—PiG RON: Firm at the rise: Barrow and Ferry Hill— 
LARGE DELIVERIES OF PIGS—FEW SALES—ANOTHER FURNACE 
FoR Barrow—PLANT FOR MAKING WHITWORTH’S CAST STEEL 
GUNS—THE BED ORE TRADE: Active business—StEEL—CopPeR-— 
TIN—TIN PLATES —SPELTER—LEAD—Harpwakts: Sleady—Inon 
SAFES AND BULLION ROOMS —GREAT DEMAND: Those for Austratia. 


















Tue recent excitement has not yet disappeared from the iron 
market of this district. The wisdom, or otherwise, of the step 
which masters took when they put up prices £1 a ton continues 
to be discussed wherever and whenever men at all interested in 
the trade meet, whether for business or for social intercourse; 
and when consumers and producers come together, really me: 
ing work, the badinage and counter badinage adopted is something 
anusing. 

Buyers are pulling and makers are pulling, each in opposite 
directions. The first says, “Tis nonsense to think of my giving 
you a pound a ton more than before; it can’t bedone.” The other 
responds, ** You had better be sharp and give a pound or you'll 
soon have to give two pounds.” ‘This is the hectoring with which 
consumer and producer are now meeting each other hereabouts, 

In the majority of cases ions end in the buyer con- 
senting to give a rise of 10s. other cases the producers 
are firm, and stand out for the full 20s., whilst in others the range 
is between the 10s. and the 20s., 15s. and even 17s. 6d. being here 
and there obtained by makers. 

Sut the new sales are really very few, and the activity of some 
of the mills is less marked this week than last. The firms who 
were most forward in putting up rates 20s. keep tolerably well 
employed upon old orders, and are likely to remain so for a few 
weeks longer. Other establishments, however, do not begin till 
Tuesday and Tuesday night. 

There can be,no doubt that the increased spirit in the trade which 
had begun to display itself has now disappeared. Considerably 
less finished iron is going from the district than even ten days ago, 
whether by rail or by water. 

The heavy machinery and foundry firms complain loudly that 
the improvement which had begun to make itself manifest has re- 
ceived a serious check. Their only hope is that other districts 
may follow in the wake of Staffordshire in respect of prices. 

This, however, they are not likely to do very early. Although 
the course adopted here has made the metals of Middlesbrough 
and Scotland and Wales worth more money, yet there has been no 
advance at all comparing with that which the Staffordshire men 
have announced. Staffordshire has seriously suffered beforetime 
from hasty advances in price ; and it is not likely that districts 
which profited before are likely to lose this further opportunity 
of benefiting by excessive haste to get better terms. 

The holders of specifications received from a distance are ex- 
pecting to receive instructions to ‘‘ try elsewhere,” meaning other 
districts. 

Most firms will keep on their puddlers throughout the wi 
however little they may have to do for their mill men. For it is 
confidently expected that the demand at the beginning of the new 
year will be something excessive, If that should be so, and such 
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demand be continued only a few weeks, then another 20s. is almost 
sure to be put on. 

On the whole, consumers who can get a supply at an advance of 
10s. would do well to buy at once. 

Puddled bars are sought for froma distance. The Cold Brook 
Tronworks of St. John, N.B., want from 1500 to 2000 tons, shipped 
either in London, Glasgow, Liverpool, or Newcastle. 

Pigs are firm at the advance, and some good sales are being 
made at a rise of 5s. in Ferry Hill, which now stand at 64s. de- 
livered, and of the same in Barrow Forge, which are now quoted 
at 75s. This district has risen its prices proportionately, and sales 
are being made. 

Nevertheless, large purchases were made before the rise was 
declared, and most consumers here say that the deliveries which 
are now taking place on account of those transactions will last 
them over some months. 

Really good pigs are changing hands freely, and the quotations 
of those made out of this district are kept up by the demand there 
is experienced for them at home, in Scotland, in Wales, and upon 
the continent of Europe. 

Barrow iron will be in larger output by and by, for the founda- 
tions are being got out for another furnace or two. Yet it is not 
likely that this will tend to ease the prices, because simultaneously 
the plant is being laid down for the production near to the exist- 
ing furnaces of Whitworth’s heavy cast steel guns, 

All the good red ores are likewise selling freely. So greatis now 
the demand, that it is impossible to get vessels enough to carry the 
mineral round from Wolverstone and Whitehaven to Ellesmere 
Port. One firm of ore sellers thereabouts allege that they are full 
of orders up to six months hence. 

The market for steel isno better now than it was a month ago. 
Quietude will prevail throughout the winter ; but a good business 
is likely to be done when spring reappears. 

Copper is not active. There have been some slight alterations 
in the month, byt the quotations now stand slightly in favour of 
buyers. 

Tin is from £20 to £26 a ton higher in price than it was a year 
ago. How long it will remain so is uncertain. 

Foreign has been variable in the month, and most of the changes 
have tended to lower rates slightly. English has an unmistakeahle 
retrogressive tendency, notwithstanding the declared reduction by 
smelters last month. The quoted prices areno more than nominal, 
lots may be got at a £5 note per ton under those figures. 

Tin-plates are only 1s. a box dearer than they were at the close 
of 1868, yet are not showing more than a very quiet trade. The 
means of production available to customers are now immense. 
The arrangements for reducing the make are being adhered to 
strictly by foremost houses, but there is reason to believe that less 
ought to be done in certain other quarters. To this the continued 
unremunerative prices are attributed. Makers’ prospects are, 
however, less unfavourable with every such tendency in tin as is 
now and was last month observable. 

Spelter is stationary. 

Lead commands a fair amount of business, and rates are firm as 
quoted, British lead-mining property is again looking up; returns 
are once more forthcoming from investments that have been for 
some time before scarcely remunerative. 

Hardwares are steady, but not generally busy. Here and there 
a slight pressure is experienced in season goods, and a little over- 
ti is being worked. Nowhere do we hear of stocks being 
asea, 

Whilst iron was down the bridge and tank and s-holder 
makers were tolerably successful in getting orders, and in these 
firms some of the makers’ plates und T-bars here have their be: 
customers just now. 


























WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Zhe dissatisfaction relative to the decision of the 
Staffordshire makers : The effect on the trade: The agitation in 
America to render the tariff more protective : Probable ansucce ssof 
the scheme : Buyers reluctant to enter into transactions ; Continued 
cmployment of the principal works on rail contracts : New offers in 
the market for Indian Railway Company: Inquiry for shipbuilding 
won: Extension of operations at some works—THE 'TIN-PLATE 
TRADE, 

Wuat with the dissatisfaction which was caused by the course 

taken by Staffordshire makers in raising the price of iron to such 

an extent, and the fears which have arisen with respect to the 
efforts which it is said are being made to render the American 

taritf on iron more protective, there appears now to be almost a 

lull in the iron trade, especially as far as engagements in other 

branches of the business than rails are to be considered ; and were 
it not for the fact that makers have had their books pretty well 
filled with orders that will keep their works going in steady em- 
ployment for three or four montlis, the effect of the decision of the 
Staffordshire makers would, very probably, be much more seriously 
felt in this district. For the present, however, that decision cannot 
materially affect the positionof the tradehere for the'reason just: 
but the dissatisfaction respecting it still exists among the makers, 
notwithstanding their hope that it will not affect them on any 
future occasion. With regard to the tariff question, it is strongly 
hoped, and by many urged, that there is no real reason to appre- 
hend that the efforts alluded to will be attended with success. 

Buyers, however, are rather disposed to delay transactions, as the 

end of the year is 24 approaching. 

As alluded to above, the principal works are still steadily em- 
ployed in working out the rail contracts which have been on hand 
for some time, and a brisk business is doing between makers and 
the American and continental houses mentioned in our last report. 
There is a good offer now in the market for 10,000 tons of ra 
together with a lar, proportionate quantity of cast iron 
sleepers for an Indian Railway Company, and it is likely that the 
former will be secured for this district. Iron suitable for ship- 
building is in better request, and there are slightly increasing in- 
quiries for pig iron. Bars remain dull. 

Operations are being extended in a number of the chief works, 
which indicates that the position of the trade is by no means less 
hopeful, and renders it still less probable that there will be a lack 
of employment for the winter months. 

There is yet no more improvement in the tin-plate trade than 
was reported last week. 

Although it cannot be said that there is any organised move- 
ment amongst the ironworkers of South Wales to obtain an ad- 
vance of wages, yet there is no doubt of there being a wide-spread 
feeling amongst the hands that they are, or at least will be in the 
course of a few weeks, fairly entitled toa rise in the rate of wages. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL MATTERS: Pacific Steam Navigation Company : Pro- 
posed strect tramway—MIDLAND Raitway: Settle and Carlisle 
line—THE CLEVELAND IRON TRADE—NORTH-EASTERN TOPICS— 
IRONSTONE DISCOVERIES : Contemplated public works: The Suez 
Canal—EXxPorts OF SCOTCH PIG IRON—STATE OF TRADE IN 
SovuTH YORKSHIBE. ‘ 

THE Pacific Steam Navigation epee has contracted for two 

new steamers for its mail line from Liverpool to Valparaiso. As 

regards other Liverpool matters, we may note that an application 

is to be made to Parliament next session for powers to lay down a 

street tramway from Seacombe to New Brighton. 

The Midland Railway Company has let a contract for the second 
section of its Settle and Carlisle line. The contract for the third 
section, which will include a heavy cutting at Calgaith, will be let 
in the spring of 1870. 

The Cleveland iron trade is still brisk, and there is every indica. 

















































tion that 1870 will also prove a prosperous year for the Cleveland 
group. There is not much change to note in the finished iron trade. 
For rails there is somewhat less inquiry, but other branches of the 
trade are in a satisfactory state. The activity in iron shipbuilding 
has produced a capital demand for plates and angle iron. Large 
quantities of coal and coke continue,-of course, to be consumed m 
the Cleveland districty and the South Durham collieries are well 
employed. : 

It has long been ,believed that ironstone existed in the hills 
above Middleton-in-Peesdale, towards what is known as the High 
Forge district. Some little time since the spot was visited by the 
Duke of Cleveland (who owns land in the district) and other 
sentlemen, who examined the locality, iron ore being taken to 
liddlesbrough to be smelted, which proved to be of superior 
quality. More recently, Messrs. Pease, of Darlington, have had 
men exploring the locality; and last week they discovered a valu- 
able bed of ironstone at Park End, at a distance of not more than 
a mile and a-half from the Middleton terminus of the North. 
Eastern Railway. A proposal has been made for an extension of 
the Tees Valley line into the district now proved to be ferriferous. 
A bill for an extension scheme of town improvements will be pro- 
moted in the ensuing session of Parliament by the corporation of 
Newcastle-on-Tyne. Inter alia, it is proposed to purchase and 
hold lands for outfall and other sewage works, for the deposit of 
manure and refuse, and for the utilisation and distribu- 
tion of the sewage, &c. The River Tyne Improvement Com- 
missioners are promoting a bill, the main feature of which is 
a proposal to transfer five-cighths of the local coal dues 
from the corporation of Newcastle-upon-Tyne to themselves. 
The Newcastle and Gateshead Water Company will seek 
next session for power to acquire the North Shields Waterworks, 
and to carry out certain new works, an engine, an engine-house, a 
boiler-house, &c., in Gateshead. Among the English gentlemen 
present at the inauguration of the Suez Canal was Mr. Gourley, 
M.P., who went out in company with Mr. Norwood, M P. for Hull, 
and Mr. J. Laing, chairman of the River Wear Commission. They 
were the guests of Mr. Ashbury, on board his racing yacht the 
Cambria. According to a telegram received on Saturday morning 
by the Mayor of Sunderland from Mr. Gourley, the canal is a 
success, and the channel is perfectly navigable, although Mr. 
Gourley credits it with an average depth of only 1Sft. 

The quantity of pig iron exported from Scotland to foreign 
countries to November 16th this year amounted to 353,071 tons, as 
compared with 300,600 tons in the corresponding period of 1868, 
showing an increase of 52,471 tonsthis year. The exports coast- 
wise to November 16th this year amounted, however, to only 
212,483 tons, as compared with 216,596 tons in the corresponding 
period of 1868, showing a decrease of 4112 tons. 

The iron trade in South Yorkshire appears to be well maintained 
at Milton and Elsecar; nearly all departments continue as active as 
they have been during the greater part of the year. Rails are 
still in good request, as are plates, tires, axles, carriage wheels, 
and other descriptions of manufactured iron. The iron trade of 
Rotherham and the neighbourhood is very active; a larger 
quantity of rails than usual is being sent to the Continent. 

















PRICES CURRENT OF METALS AND OILS. 
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THE BriITaNNIA [RONWORKS.—These convenient works, situated 
at Fence Houses, near Durham, willin future be worked by Messrs. 
Hopper, Radcliffe, and Company. Mr. Radcliffe has left Con: 
to enter into partnership with Messrs, G, and F, Hopper. We wish 
the concern every success. 
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OPENING OF THE SUEZ CANAL. 


(From our Special Correspondent.) 

: Isma1LiA, Nov. 18th. 

Tur Suez Canal has been blessed ; the Suez Canal has 
been opened; the Suez Canal is a constructive success. 
That is to say, a success with limitations, a success bearing 
to absolute and complete success the proportion of seven- 
teen to twenty-four, or thereabouts; seventeen representing 
the number of feet of water drawn by the most deeply- 
laden ship for which it may be considered the canal is 
really available, and twenty-four the uumber of feet 
draught which the canal, if really complete, would accom- 
modate. I well know that the first question I shall be 
called upon to answer by my readers at home is embodied 
in the sentence, “ Is the canal a success?” I have answered 
it briefly above in almost the same words which I have 
employed many times since yesterday afternoon in replying 
to gentlemen who, however eminent in other respects, know 
nothing of engineering, and who, rightly or wrongly, 
believe themselves incompetent to say of their own 
knowledge—even now, after the passage from Port Said 
—how far M. de Lesseps has fulfilled the programme he 
laid down years ago when the Suez Canal was but a great 
prospect. 

Having thus far unburthened myself, I shall proceed, as 
far as time will permit--for the post for this week’s mail 
leaves this at eleven o’clock—to state what we have done 
and what we have not done during the last few days. I 
write now in quiet—that is to say, in comparative quiet. 
Notwithstanding the Babel around me, the shouting, the 
music, &c., I consider myself in perfect peace, compared 
with the uproar and excitement to which we have lately 
been subjected. I suppose more gunpowder has been 
burned within the last eight-and-forty hours than was ever 
burned before in salute-firing. Why this has been the case 
—involving, as it does,a history of royal arrivals, and 
meetings, and compliments, and religious services—I must 
leave to be explained by the gentlemen of the daily press, 
with several of whom I have spent several days of pleasant 
social intercourse, and whom I see now busily engag-d in 
the preparation of ample reports. On my shoulders 
devolves a heavier task. As the only representative of an 
English scientific journal, I have to give my readers my 
impression of the canal, not as a picturesque study, but as 
an engineering work. I can only speak of it as far as I 
have got—that is to say, to about half its length. My next 
will deal with the other half of the canal, stretching from 
this place to Suez. 

In the afternoon of Saturday, the 14th, I, with other of 
the Khedive’s guests, arrived from Cairo at Alexandria, and 
immediately embarked on board the Fayoum for Port Said. 
The Fayoum is a fine paddle steamer of about 2000 tons 
burthen. She was built for the Peninsular and Oriental 
Company, intended to be the Carnatic,* but for some reason 
was not taken over by that company, but sold to the Viceroy. 
She has been used by him as a pleasure ship, especially de- 
voted to the use of the ladies of the harem. We had a 
tremendously rough passage from Alexandria to Port Said. 
The Fayoum rolled and pitched till it became almost a 
miracle that she did not roll over altogether. Under ordi- 
nary circumstances the Fayoum is, I understand, a very 
well-behaved ship. The reason for her extreme liveliness 
on this occasion soon transpired, under the pressure of a 
little judicious questioning. The Fayoum was sent to Port 
Said almost without ballast, almost without coal, almost 
without anything which could bring her down an inch in 
the water. By judicious arrangement they succeeded in 
reducing the draught to less than 16ft. She was flying 
light; hence the rolling. I have said the Suez Canal was 
blessed—it was also something else’d! The blessing was 
done by Monseigneur Bauer, many Copts, and some others. 
The “something else” was done by the officers of the 
Fayoum and ty Hayetion and Turkish gentlementoo nume- 
rous to mention, even if I had the ability to spell out their 
names. Ourcaptain, who informed us that he had lived 
“ten months at Laird when she build ship,” and that 
during that time his great anxiety was about the “four 
wife he left at Egypt,” was particularly unreserved with 
his anathemas. It is certainly a remarkable fact that I 
have scarcely spoken to an intelligent native of this region 
who does not regard the Suez Canal and everything con- 
nected with it as an unmitigated nuisance. I shall not 
attempt to account for the fact. But it may, to some ex- 
tent, be ns oa by the jealousy of the Alexandrines, 
who regard very unfavourably, and not without reason, 
the rise of a new port so near their own. 

We reached Port Said on the morning of the 15th. Itis 
long since I paid my last visit to this of the Medi- 
terranean, and, aware as I was, of the sinister rumours cir- 
culated in England regaMing the qualifications of the har- 
bour of Port Said, I took particular care to examine it 
thoroughly. To the eye it is a fine sheet of water, quite 
capable, as far as area is concerned, of holding a very large 
navy, and, in spite of anything said to the contrary, in 
moderate weather, and with moderate care, it seems 
very easy of access. I have heard deep forebod- 
ings expressed by men better able to form an opinion 
than I—seafaring men—who proclaim that with solow-lying 
a coast many disasters will occur in unfavourable weather. 
It _ be that these prognostications will prove correct, 
though it is not easy for a landsmanto understand thata well 
lighted harbour should be so extremely difficult to enter. The 
artificial moles run out to a distance of about two thousand 


yards. They are made, as you have perhaps informed your | 
—— The 
with lime | sant roar of broadsides of guns ; that by night the heavens 


readers, of huge blocks of béton tumbled in 
béton consists of the sand of the place mixe 


brought from Marseilles. No attempt has been made to| were taken by storm 
__ It was the intention | and the whole scene will 
of M. de Lesseps that the natural drift of the sand should | by my indefatigable friends who are writing so earnestly 


fill up the interstices in the structure. 





* I have just been informed of a curious coincidence. The Pera 
a few weeks ago, on entering Alexandria, struck on the bar and had 
a narrow escape of total wreck. She got off, and her passengers 
were presently transferred at Suez to the unfortunate Carnatic, 
a of them to be lost within a few hours on the reef of 





really the only British ship in Port Said. Later the Rapid and 
' Newport arrived. 


often noticed on our own coasts and elsewhere would ulti- 
mately bind the béton blocks and interstitial sand into a 
solid mass. No such action has, however, yet taken place. 
On the contrary, a vast quantity of ond finds its way 
through the breakwater into the bed of the harbour, 


and will do a great deal of mischief if not kept | 


down by dredging. It would, doubtless, have been 
difficult, as it certainly would have been costly, to 
have laid the blocks with anything like studiedcloseness ; 
but if rubble had been thrown in amongst the blocks, so 
as to lessen the interstitial space, much danger of silting 
would have been avoided, and the tendency to solidify 


do this. He probably assumed that that solidification | of evil import for all who wished well 


to the canal. It came 
to be doubtful if we should ever reach Ismailia excepting 
in tugboats or launches. All sorts of reports were current, 
but only one seemed certainly true—namely, that the 
Latif, which had sailed early in the afternoon, had taken 
the ground any distance from seven to twenty miles up the 
canal, and that unless she could be got off all hope of our 
getting through would vanish. The most illustrious of my 
confréres left the Fayoum for the Mehemit Ali as drawing 
less water, but it seemed to me that it was not so much a 
question of water as of way, and as I was being, 
and had been, particularly well treated on the 
Fayoum, I contented myself to remain. (I have found that 
my friend changed from the 
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PICAT-HOUSE VISIBLE 20 MuLES DISTANCE 


Mehemit Alito a still smaller 
craft, and reached this last 
night). Then it was said the 
Khedive, with Nubar Pasha, 
had left his Imperial and Royal 
guests, and had gone himself 
to superintend the moving of 
the Latif. Yesterday, the 
great day, dawned anxiously. 
The ships were not dressed, 
the guns were silent, our 
captain, with a wicked smile 
on his face, informed us he 
was not to go up, and that, 
therefore, he should not get 
steam up. In spite of all this, 
however, we saw steamers, one 
after another, slowly enter 
the canal until far, far away 
to the horizon could we trace 
a long line of craft about 
half a mile apart slowly wend- 
ing their way. I now made 
every endeavour to hire, at 
any cost, one of the steam 
launches which were so plen- 
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would have been largely increased. I took a boat shortly 

after my arrival, and proceeded to get as many soundings | 
as I possibly could, but I confess it was no easy matter to | 
carry out a scientific survey of this description in a harbour | 
literally alive with craft of all sizes, and with steam 
launches by the hundred darting to and fro, and in all 
directions at once. The general results of my soundings | 
were satisfactory. I got generally about 24ft. of water, 


and this without entering the deepest portion ; excellent 

testimony, however, to the necessity which exists for care | 
in entering the harbour is afforded by the grounding of two | 
English men-of-war. Admiral Milne entered the harbour,or | 
rather tried to enter—for he really never entered the har- | 
bour at all—in too extended line, so the two outermost ships | 
They were, however, got 


ran on the shelving side. 


! orders 


tiful the day before, in which 
to get through the canal, or if not, to know the reason why. 
But no steam launch was to be had! All had gone in the 
night with hands to help get off the Latif. I returned to 
my ship somewhat disheartened, to find, however, that 
had come that we should start as soon as 
possible. This was joyful news for all of the 
guests, and at about two o'clock p.m. the thirty-second 
vessel, the Fayoum, passed between the two timber 
obelisks which mark the entrance to the Suez Canal.* 

Six of the vessels before us ran aground in their progress. 
The Fayoum (followingone whose name I forget, the steering 
of which was most extraordinary, and which repeatedly 
touched ground), made her way successfully, occasionally 
at the rate of seven knots, until about seven o’clock in the 
evening, when she took to the bank. Her passengers and 





THE ENTRANCE TO THE CANAL AT PORT SAID. 


off without great difficulty. At the entrance to the har- | 
bour there is a lighthouse built of concrete—at first I 
thought it was iron. It is fitted with an electric light—I 
wish some one would tell me what the peculiar merits of 
an electric light are—worked by very indifferent apparatus. | 
The imperfections did not matter, 1 was told by an intel- | 
ligent Egyptian, so that the light worked till the 18th, a | 
condition which doubtless will be satisfied. I send with | 
this a tolerably accurate plan of Port Said, which may 
prove useful. My time was so fully occupied in examining 
the harbour, that I paid little attention to other matters 
which seemed to me of far less importance. That ships of | 
all sizes and of all nations except ours* crowded the har- | 
bour, and by day were dressed with flags from truck to 
chains, and from jibboom to taffrail, and by night were 
iluminated by tens of thousands of lanterns; that bands 
of music were supported, or drowned [rather, by an inces- 


y rockets and bombshells ; 

be described and told you 

beside me, whose powers of delineation are much greater 

than mine. 

_ On Tuesday evening came ominous rumours, rumours 
* I believe the Peninsular and Oriental steamer Delta was then 





crew were sent aft, guns were wheeled ditto, and some 
tons of water blown off before we were afloat again. At 
one time it seemed imminent that we should fix athwart 
the canal, a probability which led to many inquiries as to 
what would happen afterwards. The whole course of the 
canal is ached by posts, rendered necessary to indicate 
the greatest depth of water, which, owing to irregu- 
larities in the dredging, is not always exactly in mid- 
channel. 

Once fairly in the canal, I devoted all my attention to 
the solution of three great questions which presented them- 
selves tome. First, what was really the depth of water ; 
Secondly, what was the effect of the water upon the banks ; 
Thirdly, how far was the canal available for large ships— 
such, for example, as those of the Peninsular and Oriental 
Company. In order to solve the first question I sounded 
carefully, and frequently, perched as I was for the 
occasion on the top of one of the paddle boxes. 
Our captain afforded me every facility for doing 
this. He evidently believed 1 should find about 
18ft. of water only. The result dissipated one rumour at 
least. The shallowest sounding gave us nearly 22ft. In 


* I send you a hand sketch of the entrance to the canal. You 
will make out the narrow strips of Jand which form the banks, and 
the water of Lake Menzaleh on each side. The obelisks are 
apparently about 120ft. in height, and are to be replaced by struc- 
tures of concrete of the same ions. 
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several places I got 24ft., and even a little more. Now, 
bearing in mind that the canal is but 70ft. wide at the 
bottom, that ourship measures 60ft. over the boxes, and that 
therefore I stood 30ft. from the centre, or within 10ft. of the 
point where the side begins to rise, the result is 
extremely satisfactory, for it cannot be possible that 
the bottom of the canal is a dead level. I feel 
confident, indeed, that could I have sounded in a line 
with the keel, I should have got a foot or two more depth 
on the average. On the other hand, however, there is no 
doubt but that, owing to our motion through the water— 
though it was slow when I took soundings—the line was 
drawn somewhat out of the perpendicular, and that, there- 
fore, the apparent was not the real depth. The difference 
was not much probably; how much it is not possible to 
say. Still it may be assumed with confidence that the 
canal approximates pretty closely, thus far, at least, to its 
projected depth, 

As regards the question of wash and its effects, the 
results are by no means so encouraging. Our ship drove 
a wave before, which ran high up; behind her the water 
was lowered, and here the sand and little stones and lumps 
of clay could be seen tumbling down the slope at a rate 
and in a quantity which threatened serious injury. The 
slopes are, beyond any question, vastly too steep. In the 
most favourable the banks stand, at an inclination of about 
1 in 3, whereas I observed that the natural slope was about 
lin 5, It is true ours isa paddle ship, but then the run from 
her paddles is parallel with the banks; while screw ships, 
as is well known, throw their wake water to the right or 
left, according to the direction of the screw’s revolutions. 
Before the canal can be considered permanent an immense 
amount of work must be done in flattening the slopes, either 
dry work or in dredging; and some kind of vegetation, if 
possible (the coral plant ?), should be established on the 
banks to bind the loose material with its roots, ora breakwater 
of some description should be laid throughout the length 
of the canal. I have no doubt but that a line of floating 
timber booms at each side would break up the wave, and do 
much to save the banks, The boom might, for economy’s 
sake, be built up of three planks arranged in a triangle. 
It could be laid in sections, secured to each other and the 
shore by chains, Such an expedient would be costly, no 
doubt, but less costly than the tremendous amount of ex- 
cavation, or dredging, which will otherwise be indispens- 
able. 

And now as regards the last question—the availability of 
the canal for long ships. On this head I regret to say I 
can form only an unfavourable opinion. M. de Lesseps has 
succeeded in making the canal. So far it is a constructive 
success; but will it be a success in working? The fact that 
no fewer than six ships ran aground in a few hours is a bad 
omen. Now, it will be asked, how is it that ships draw- 
ing only 17ft. of water ran ashore in a canal tt. deep ! 
The reply is very simple. If the ships could be kept in the 
centre of the canal there would be no grounding; Put they 
cannot. At a moderate speed, say four miles an hou, it 
is absolutely impossible for the best steersman to keep the 
ship from falling off or yawing a little. Besides, the 
sides of a large steamer—to say nothing of her rigging— 
tower up above the banks for greater part of the way, so 
that they can be seen miles off. With no very strong wind 
blowing across the canal it will be practically impossible 
to keep a ship from obeying its influence. She will have 
lee-way, and this lee-way will set her to one side or the 
other, in accordance with the direction of the wind, 
If the helm is used to counteract the influence of the 


wind the ship will advance, not with her keel 
pee with, but diagonal to the canal. If the ship 
ve short this will not much matter, but if she be 


long her bow will, under such conditions, be in dangerous 
proximity to the shallow water on one side, and her stern 
on the other. The slower the speed the greater will be 
her angle with the line of the canal; and it appears that 
slow speed must be the rule, for at a velocity of four miles 
an hour the wash is small as compared with that at greater 
speeds. I see no remedy for this evil but in the use of 
guy lines from the bank, which is out of the question, or 
the employment of a small tug, drawing a very few, three 
or four feet, of water, to accompany each ship and keep 
her stern up to the wind, Tug and rudder together would 
keep the ship in the line of the canal. Without the aid 
of tugs I feel convinced that a moderate wind would ren- 
der the canal impassable by such as the P. and Q. boats. 

he mail leaves so soon that I must bring this commu- 
nication to a elose. After I have reached Suez, and have 
examined the remainder of the canal, I shall probably 
be able to add something to my criticism, especially 
as to the best means in my opinion for improving the 
canal and rendering it what it ought to be. As 
conclude this letter 1 am looking upon the waters of Lake 
Timseh, in the midst of the land of Goshen. It presents 
an extraordinary sight; a few months ago it was dry, now it 
forms a magnificent sheet of salt water—an inland sea in 
little. And on its calm bosom lie over forty ships, most of 
them of considerable size—forty ships in the midst of the 
desert—“ in the barren and dry land where no water” 
was! Verily engineers can work wonders with this little 
earth of ours! Already the climate of Ismailia has 
changed, and rain has fallen more than once. 

There is to be a grand ball to-night, and the preparations 
for it, for the illuminations, the fireworks, the Bedouin 
Arabs’ fight, and other entertainments, are on an extra- 
ordinary scale. Indeed, from the moment I entered Egypt 
till now life has been a succession of fétes, the princely 
hospitality of the Khedive having left unsatisfied no wish 
which his guests could express or even form. 

P.S.—As to matters personal, several of the profession 
are here; among them, Mr. Hawkshaw, Mr. Falshaw of 
Edinburgh, Mr. Benjamin Haughton, Mr. Hadden, 
engineer to the Syrian Government, and I was agreeably 
astonished just now to find Mr. D. K. Clark sitting 
with a look of Mahometan contentedness at the entrance 
of the Arab tent which has been allotted to him. The 
Hawk, with the cablé is here, Mr. Pender and fellow direc- 
tors of the telegraph company being onboard. The weather 
is most charming, 





ON THE OUTFLOW OF STEAM. 
By W. J. Macquorn Ranking, C.E,, L.L.D., F.R.S, 
(Continued from page 352). 

The equations 4 and 5 were originally demonstrated 
with a view to their employment in calculating the work 
of steam in steam engines. Zeuner was the first (so far 
as I know) to apply them to the question of the outflow 
of steam, which he did in a paper entitled “ Ueber den 
Ausfluss von Daempfen und hocherhitzten Fluessigkeiten 
aus Gefaessmuendungen,” published inthe “ Civilingenieur” 
for 1864, vol. x. part 2. The following are examples of 
results calculated by him, The mass-velocities of outflow 
are given in kilogrammes per second per square metre 
of effective area of outlet ; and I have added the corre- 
sponding values in pounds per second per square inch of 
effective area. The external pressure in each case is that 
of the atmosphere. 


Mass-velocity. | Mass-velocity. 
Kilogs. per square |Pounds per square 
| metre per second. | inch per second. 


Le aes rant Cy 
Atmospheres. |!etres per second. 




















1 0 

2 481°72 | 

3 606°62 

4 381 °56 | 

5 0-698 
6 0-744 
7 0-783 
8 j 0°815 
9 0°845 
10 | 0-869 
ll 7 | 0°892 
12 913°05 | O-v11 


Within the limits of pressure that are usual in practice, 
the density of originally dry saturated steam when ex- 
panding in a non-conducting cylinder varies nearly as the 
ninth power of the tenth root of the absolute pressure, and 
therefore the following approximate formulsz may be used 
instead of equations 4 and 5:— 


i— (ry i ie ee 
a a eo a ee, 


9. Outflow of Superheated Water.—The following ex- 
pressions for work done in driving a piston in a non-con- 
ducting cylinder by an unit of weight of water 
admitted into the cylinder while wholly in the liquid state, 
and for the volume to which that water ultimately expands 
by partial evaporation, were investigated independently by 
Clausius and myself, and first published in the two papers 
already referred to. 


ty’ 


U=109, 2, 


{t, —t,(1+hyp.log, 1) [+l(p,—p.)}. (8) 


on oh os \i+a 5 aie 
1 


tte 7 (5 hyp. log. + + 
Ps i, 
in which 7 denotes the volume of unity of weight of liquid 
water, and the other symbols have the meanings already 
explained in article 8. 

In my own application of these formule the terms 
enclosed in square brackets [ ], which depend on the volume 
l of the water when in the liquid state, are neglected, as 
being practically inappreciable. In Zeuner’s calculations 
those terms are taken into account for the sake of greater 
precision. In fact, the terms in square brackets ought to 
be inserted in the equations 4 and 5, in order to give abso- 
lute precision. 

The formule 8 and 9 (subject to the preceding ex- 
planations) were applied to the outflow of superheated 

vater froma boiler by myself in the“ Philosophical Magazine” 
for December, 1863,and by Zeuner in the paper already re- 
ferred to, published in the “ Civilingenieur” for 1864. The 
results of the caleulations of both authors give for the mass- 
velocity of superheated water escaping into the atmosphere 
from a boiler in which the internal absolute pressure ranges 
from two to twelve atmospheres, values differing little from 
1120 kilogrammes per second per square metre of effective 
area, or very a 16lb. per second per square inch of 
effective area. 

10. Outflow of Mixed Water and Steam.—Clausius was 
the first to combine the expressions 4 and 5 with the ex- 
pressions 8 and 9, so as to obtain the values of the work 
done in a non-conducting cylinder, and of the final volume 
assumed, by a mixture of steam and liquid water in given 
proportions. In each unit of weight of the mixture let / 
be the fraction that is in the liquid state, and 1 — / the 
fraction that is in the vaporous state at the beginning of 
the expansion. Calculate U and s, as for steam, by equa- 
tions 4 and 5, and U’ and s’, as for superheated water, by 
equations 8 and 9; then the mass-velocity is 
V29.V{d—f)U+fU'} 

(l—f)8. +f 8 

11. Outflow of Saturated Steam kept dry.—If we sup- 
pose the steam to escape through a conducting nozzle, from 
which it receives just Treat enough to prevent any lique- 
faction, the value to be taken for U is that of the work 
done by an unit of weight of dry saturated steam ina 
jacketed cylinder. The only original investigation of the 
exact value of that quantity of work with which I am 
acquainted is that contained in a paper of mine which was 
received by the Royal Society in December, 1858, and 
printed in the “ Philosophical Transactions ” for 1859, page 
177. The formula is as follows :— 


—b(t,—t,) .. 


(10) 


r= 


U =a hyp. log. 2 (11) 
in which ¢, and ¢, are, as before, the absolute tempera- 
tures corresponding to the inside and outside pressure 
respectively; and @ and 6 are the coefficients already 
given in the formula for the latent heat of steam; viz., 
@ = 1109550ft. = 338191 metres; b = 540ft. per degree of 
Fah., or 297 metres per Centigrade degree. 
The value of s, is simply the volume of unity of weight 
of dry saturated steam at the pressure p,, that is to say 
=450(2 —>) Tor 
; dp 2N\t, ' 
Tables and diagrams have been published, from which 
the values of U and of s, can easily be found. 
.In the paper just cited it was shown that within the 
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limits of pressure which are usual in practice, the density 
of dry saturatéd steam varies nearly as the sixteenth 
ower of the seventeenth root of the absolute pressure ;. 
asics the following approximate formule may be used :— 


U=17p, v, j1— Ps) <a 
1=s,(?) 2 ols to 


Pe 

The calculations already published in Tuz Encrnzer by 
Mr. Thomas Baldwin are examples of the results of these 
approximate formule. 

2. Mr. R. D. Napier's first Formula gives results whose 
differences from those of Zeuner’s calculations are immate- 
rial in practice so long as the internal absolute pressure 
does not exceed twice the external absolute pressure. It 
has been shown by Weisbach (Civilingenieur, 1856) that a 
formula resembling that of Mr. Napier, though not quite 
identical with it, gives a value of the velocity of outflow 
of air about 24 per cent. greater than that given by 
the exact thermodynamic formula when the external pres- 
sure is twice the external pressure. It is obvious that the 
simplicity of Mr. Napier’s formula is a great advantage in 
calculations for practical purposes. 

13. Effective Area of Outlet.—When the external pres- 
sure does not exceed about twice the internal pressure, 
it appears, from the experiments of Weisbach on air, 
and of Mr. R. D. Napier on steam, that the effective 
area of outlet is sensibly that of the contracted vein 
or throat; that is, for a tapering conoidal nozzle, an area 
very little less than that of the narrow end of the nozzle, 
and for a short cylindrical tube from ‘9 to ‘8 of the trans- 
verse area of the tube, according as the entrance to it is 
rounded or not at the inner end. 

Zeuner, near the end of the paper already referred to, 
considers it probable that the effective area of the jet is in 
general greater than the actual transverse area of its throat 
or narrowest part, in a proportion depending partly on the 
form of the outlet and partly on the pressure. He makes 
no attempt to determine from theoretical principles what 
laws that proportion may follow, and states that those laws 
are to be ascertained by experiment only. 

The experiments of Mr. R. D. Napier are to be considered 
as forming an important step towards the determination of 
those laws. The following table shows some examples of the 
calculation of the ratio of the effective area of the jet to that 
of its throat, or coefficient of extension, as it may be called, 
based on a comparison of the results of Mr. Napier’s second 
formula (regarded as representing his experiments empiri- 
cally) and those of Zeuner’s calculations already referred to. 

External pressure, 1 atmosphere. 
Internal pressure, atmospheres, 
2 3 4. 
Mass-velocity in kilos. per squaremetre persecond (Zeuner) 
304 393 449. 
Discharge in kilogrammes per second per square metve of 
throat of jet (Napier). 


316 478 632. 

Coefficient of extension, 

1°04 1°22 141 
Experiments on the outflow of steam should be 
made with nozzles of the form of the contracted 
vein, opening at once into large receivers, or into 


the atmosphere; for thus are obtained values of the 
coefficient of extension when freed from the effects 
of special forms of outlet. That the effects of such forms: 
may be very great will at once appear when it is considered: 
that in an outlet having a conoidal converging part at the 
inner end, a narrow throat, and a gradually diverging 
trumpet-shaped part at the outer end, the effective area 
(subject to certain limitations which it is unnecessary here 
to state in detail) is well known to be situated, not at the 
narrow throat, but at or near the wide mouth. This, in 
fact, is one of the essential principles of the action of jet 
pumps, injectors, and ejectors. Even when the widening 
towards the mouth takes place abruptly, as when a narrow 
cylindrical tube is followed by a wide one, the effective 
area is not that of the narrow tube, but is intermediate 


between the area of the narrow tube and _ that 
of the wide tube. Such appears to have been the 
construction of the apparatus employed by Mr. 


Napier in an experiment described in his letter which 
appeared in Tue Enerneer of the Ist of October, 1869. 
The mass-velocity, calculated theoretically from the 
pressures, is about 22 lb. per minute per square inch of 
effective area: the discharge per minute was 13 Ib. ; therefore 
the effective area was about 0°6 of a square inch. The 
transverse area of the narrow pipe was 0°246 of a square 
inch; that of the wider pipe, between 0°785 and 1°23 square 
inch. Hence it appears that the effective area of the jet 
was intermediate between those of the throat and of the 
mouth of the outlet tube. 

14. Maximum Mass- Velocity. — Mr. Napier’s second 
formula may be regarded as approximating to the 
results of the supposition, that when the outside pres- 
sure falls below that which corresponds to the maxi- 
mum mass-velocity, the coefficient of extension adjusts 
itself in such a way that the pressure corresponding to the 
maximum mass-velocity is still maintained at the throat 
of the jet; a supposition not improbable in_ itself, and 
confirmed, at all events approximately, by Mr. Napier’s 
experiments so far as they have gone. ; : 

In order to determine the consequences to which this 
theory leads when applied to the more exact formule for 
the work done by steam in expanding, it is to be observed 
that if the absolute pressure varies nearly in proportion to 
that power of the density whose index is n, the greatest 
mass-velocity is attained when the pressure at the throat, 
or narrowest part of the outlet, bears the ratio to the inter- 
nal pressure which is expressed by the following fraction : 


(i aod. 
— \aa1 
The following are examples of the value of that frac- 
tion : 
e=1 + lt 13-1408 
(“S\ = 2 05968 05823 05457 0°5269 
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The last of these values approximates nearly to 4, 


the value assumed by Mr. Napier. 

It has already been stated that when dry saturated 
steam is supplied during its expansion with heat just suffi- 
cient to prevent liquefaction, the value of 2 is ;'; nearly ; 
hence the absolute pressure in the throat of the outlet 
corresponding to the greatest mass-velocity is very nearly 0°6 
of the absolute internal pressure. The following table shows 
some.examples of maximum mass-velocities calculated ac- 
cording to those principles, expressed in pounds per square 
inch of throat of outlet per second ; and compared, first, with 
the results of Mr. Napier’s second formula as shown by his 
table, and, secondly, with those of a formula found by 
trial, and which, although it gives a very rough approxima- 
tion, is convenient because of its great simplicity: it con- 
sists in taking one-seventieth part of the absolute internal 
pressure on a given area for the mass discharged through 
an equal area of throat. 


being 


| . — } 7 
Absolute | M a. yp “pe Ib ry square 
i nch of throat per secon 
internal pres- | avons Per SenoRe. 
sur 


Temperature, oak onl 





Fahrenheit. | , Mr. R. D. 
7 the square | Theoretical “ R. ] Rough 
| inch. formula. ss sot formula 
formula , 
0°210 
O'351 





The fourth of these examples, in which the absolute in- 
ternal pressure is 60°4 Ib. on the square inch., and the theo- 
retical mass-velocity per square inch of throat is 0°86 lb. 
per second, or 51°6 lb. per minute, agrees very closely with 
Mr. Napier’s experiment described in THE ENGINEER of 
the Ist October, 1569, p. 228, col. 2. 
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[This cutshould have appeared with the first portion of Prefessor 
Rankine’s communication, published in’ our last impression, but 
was inadvertently omitted.—Ep. E.] 


15. Conclusions.—From the general agreement of the 
results of Mr. R. D. Napier’s formule with those of his 
experiments, and of both with those of theoretical for- 
mule, taken in combination with the supposition that the 
pressure at the throat of the outlet never falls below that 
corresponding to the maximum mass-velocity, it may be in- 
ferred that the following conclusions, if not absolutely 
proved, are at all events highly probable. 

First: The pressure at the throat of the outlet never 
falls below that corresponding to the maximum mass- 
velocity of outflow, how low soever the external pressure 
may be; and, so far as I know, the merit of originally pro- 
posing and applying this principle belongs to Mr. R. D. 
Napier. 

Secondly: A rule based on the combination of the pre- 
ceding principle with thermodynamic formule and tables 
for the work of expanding steam, gives results nearly 
agreeing with those of Mr. Napier’s experiments and of 
his second formula. 

Thirdly: Mr. Napier’s pair of formule give results 
which are good approximations for practical purposes. 

Fourthly: As a rough approximation, the weight of 
steam discharged through a given area of throat may be 
taken as nearly equal to one-seventieth part of the internal 
absolute pressure on an equal area, when that pressure is 
not less than five-thirds of the external absolute pressure. 
When the internal absolute pressure is less than five-thirds 
of the external absolute pressure, calculate the outflow as 
if for an internal absolute pressure equal to five-thirds of 
the external pressure, and diminish it in a proportion ex- 
pressed by the square root of the ratio in which the actual 
difference of pressures is less than two-thirds of the ex- 
ternal absolute pressure. 

These rough rules are expressed in symbols as follows : 
— in units of weight per unit area of throat, nearly: 
when 





P, TSor>4P,;3 
outflow = p, + 70; 


and when p, < 4 p,; 
P, — Ps)) 
2p 


outflow = 72, VA : 
42 ( " } 


Glasgow University, Nov. 3rd, 1869. W. J. M. R. 











FOREIGN AND COLONIAL RAILWAYS. 


THE Intercolonial Railway, on leaving Amherst, has to cross the 
range of the Cobequid mountains, and it has been laid so as to 
cross them by swinging round through a depression in the range 
on the north side at Folly Lake, from which point it sweeps to the 
southward towards the Londonderry iron mines, and then gets once 
more upon its easterly course for Truro. The line runs through a 
tolerably level country for nearly forty miles east of Amherst 
without any heavy works or grades. For the next twenty-five 
miles the work is much heavier, as it is in that distance that the 
Cobequid mountains have to be crossed. The line from the 
Amherst side ascends from the valley by a grade which nowhere 
exceeds 1 in 100, or 52ft. tothe mile. In creeping diagonally up 
the side of the mountain it crosses several heavy gorges, involving 
a large amount of work. From Folly Lake to Truro the route of 
the line is now finally determined on, and it is understood that 
tenders will be at once called for the execution of the section. The 
line will descend by rather heavy work to within about two miles 
of the iron mines, and then, striking eastward, it will cross the 
Folly River bya bridge about 800ft. long, the banks being high and 
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the valley wide. From the Folly River the line is light and easy, | appointed to report on the treatment and utilisation of sewage. 


running through low, marshy land all the way to Truro. It is 
believed that there is alarge tract of iron deposits in the Cobequid 
range; coal, however, is wanted for working the ores, and this will 
be obtained after the railway is completed from Spring Hill. 
Upon the seven sections of the Intercolonial Railway recently 
let, and comprising about 150 miles, 2500 men have been employed 
for some time past; and within the last few days four additional 
sections, comprising about eighty-four miles of the road, have also 
been let. Heavy bridges, involved by the passage of the Resti- 


gouche and the Miramichi, will be shortly put under contract, and | 


the whole line—or nearly the whole of it —will be on hand at the 
close of the present year. Fora line of such length the works of 
art are generally light, and it is satisfactory to learn that it is 
now thought that the Intercolonial Railway will be completed for 
less than the amount named in the Act of Parliament au ing 
its construction. 

The Ameyicans are proceeding with what they term the 
Northern Pacific Railroad, the first section of which extends from 
St. Paul to Red River, a distance of 214 miles. The bonds of the 
company are stated to be all held in Holland, and the road is esti- 
mated to cost 30,000 dols. per mile. Work is beir vushed on 
upon the whole section, and before the close of the year it is ex- 
pected that the cars will be running to Breckinridge across a tract 
of country—at present wild and uncultivated— 130 miles in extent. 
Emigration is setting in to this region, large arrivals of Scandina- 
vians having taken place at St. Paul during the past summer. 

The grading of the Quebec and Gosford Railway from the river 
Jacques Cartier towards Lorette is proceeding rapidly, owing to th« 
favourable nature of the soil. The Gosford Railway is a wooden 
line, which is to supply Quebec with cheap firewood. The inhabi 
tants of Montreal are also beginning to move in support of a pro- 
posed cheap line to the northward, which is intended to improve 
the fuel supply of Montreal. f 
Railway runs out in September, 1870; nothing has yet been don 
in the way of completing the line, and there appears a probability 
of valuable land grants being sacrificed. Notice has been given of 
an intended application for a charter for a Canada Pacific Railroad 
from Fort Garry to the confines of British Columbia, with pow 
to construct a branch line from Fort ,Garry to Pembina, U. 
or any other point which may be deemed d 
niunicipal council of the county of Bruce recently voted a bonus to 
the Wellington, Grey, and Bruce Railv This line st 
Guelph—a town touched both by rand Trunk of 
and Great Western of Canada Railw 
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7s —and passes throi 
and Fergus, crossing the Grand River between those vi 
running thence to Harriston in the township of Minto. 
Harriston it will be continued to some point on the shores of Lak 
Huron. The first section of some sixteen miles from Guelph to 
Fergus is now in course of construction, and is expected to be 
opened for traffic by January Ist, 1870. he new line will accom- 
modate a valuable and fertile section of country. 

A ‘* Western Extension Railway League” has been formed in the 
western districts of New South Wales. The slow progress mat 
the western line, and the suspension of measures for the con 











nce- 


ment of a railway bridge over the Macquarie River at Bathurst, is | 


considered to indicate an intention on the part of the Gove 
of the colony to stop at Kelso for some years to come. T 
given great offence in the locality, 1 the leag 
extension of the western line of the colony to Orange at 
time that the southern line is extended to Yass. I 
has been expressed in the Queens! 





gue calls for an 






land Legislature at 









of any provision on t part of the colo: 

for the extension of railway cor ication to 1 

Launceston and Western Rai of Tasmania 

be progressing satisfactorily. On the 19th of August a prelimi- 
nary trip was made over part of the line by 200 ladies and 





gentlemen, the party comprising his Excellency the Governor and 
the Hon. Mrs. Du Cane, the members of the Ministry and of both 
Houses of the Colonial iament, &c. A scheme for the con- 
struction of a line from ckland to Drury, in the province of 
Auckland, New Zealand, is be ing resuscitated ; certain Auckland 
capitalists have the matter in hand, but nothing definite has yet 
been determined on. In the province of Southland, New Zealand, 
works in connection with the completion of the Oreti Railway ar 
progressing, although not with the rapidity expected. The 0] 
ing of the line will pr ybably give a considerable impetus to t 
progress of settlement, by facilitating communication with a fine 
tract of agricultural country known as the Winton and Forest 
Hill districts. Altogether, the progress of Australasian railways 
has not been without its influence this year upon the iron trade of 
the mother country. Thus, in the eight months ending August 31 
this year, railway iron was exported from the United Kingdom to 
the Australasian settlements to the extent of 15,827 tons, as com- 
pared with 7001 tons in the corresponding period of 1868, and 
12,502 tons in the corresponding period of 1867. 

A conference held at Berne to consider the question of carrying 
a line through the St. Gothard has terminated its labours. The 
expense of constructing the proposed line is estimated at £7,440,000. 
According to the arrangements made at the conference, Prussia, 
with the Grand Duchy of Baden and Wurtemberg, is to contribute 
£800,000, and Italy £1,800,000. Of the latter sum of £1,800,000, 
the Italian Government promises to provide £1,000,000, the town 
of Genoa £400,000, and the North of Italy Railway Company 
£400,000. The £2,600,000 which we have enumerated is to 
be advanced as “lost funds;” thet is to say, no claim is 
to be made for repayment. Swiss railway companies and 
cantons engage to contribute a further sum of £800,000, 
but not as “lost funds,” as they will receive in consideration of 
their subscription a second category of shares, which will be repaid 
on conditions to be still determined with the company which will 
be formed for working the contemplated line. The railways of 
Prussia now comprise an aggregate development of 6438 miles, 
and the lines decreed or in course of execution comprise a further 
extent of 2153 miles. In less than three years it is expected that 
Prussia will have in operation a network of 9375 miles of line, 
involving an aggregate outlay of about £150,000,000. Should this 
estimate be realised, Prussia will have carried out a somewhat ex- 
tensive railway system at the tolerably cheap rate of £16,000 per 
mile. A line from Crailsheim to Morgentheim has been inangu- 
rated this month; this troncon considerably shortens and aids the 
route from Hamburgh to Lake Constance vid Wurtzburg. The 
Orleans (France) Railway Company has brought into complete 
working this month a line from Tours to Vierzon, which was con- 
ceded to it by a decree of June 5, 1861. The new line is 708 miles 
in length, and comprises thirteen intermediate stations. The 
Northern of Frauce Railway Company has commenced working 
traffic on its line from Aulnoye to Anor and Hirson; another 
section from Hirson to Signy-le-Petit is expected to be brought 
into operation in a few days. The works of a section from 
Beauvais to Gournay are also being pushed forward with such 
vigour by the Northern of France Railway Company that traffic is 
expected to be commenced upon the line in the course of next 
year. The Great Russian Railway Company has now acquired 
possession of the Alexandrovsky Works. 


COMMITTEE OF THE BRITISH 
ON THE TREATMENT AND 
OF SEWAGE. 

Tue following communication has been forwarded to us 

by Mr. George Barnes, hon. sec. to the Committee of the 

British Association on the Treatment and Utilisation of 

Sewage, with the request that we would give it publicity 

in our columns :— 



























ASSOCIATION 
UTILISATION 


22, Whitehall-place, London, 8. W., 
: Noveiuver 18th, 1869, 
Sir,—I have the honour to inform you that, last year, at the 
meeting of the British Association at Norwich, a committee was 


The charter of the Canada Central } 











advisable. The | 


le with | 


| In the first instance, a grant of £10 was placed at the disposal of 
| the committee, with which to defray the cost of printing and 

| postage incidental to the collection of preliminary statistical 
) information. Through the kindness of her Majesty's Government, 
| the committee was enabled to obtain reports respecting the methods 
of dealing with town refuse practised in most civilised countries, 
| 


































in the several departments above 
out such an ir 


and that information has now been collected in a more complete 
form than hitherto existed in any country. 

| This pre limir ry work being « mple ted, the committ: was re- 
appointed at the meetir 1.e British Association this year at 
Exeter, and the inquiry was considered to present such important 
features of s fic interest that the sun 0 was 
voted toward ri mi to « r more ful! nd 
practically upon t i of su The J l 
Associatior t ! ] not at its disposal 
funds wh ate ora bl tl rose 
cution of press portant Inquu Ph 
| committee nev to tak tag f the opporti 
nity creat by the British Association to investigate tl re 
| subject in all its bearings—whether chemically, physically, or 
engineering, sanitary, municipal, o1 ] in a manner 
| worthy of the body they represent. 

It is unnecess to point the enor 01 es} i] 

| at the present time, of a full anc ws i 

| question by the light of the know] e now gained 

} ‘ 





y with a practica 
gaugings, experiments, ; ided 
are essential ; and these cannot be ac« 
analyses, without the continued 


| highly paid assistants. Moreover, from 
| : ~ 





an 








» time it n 











| necessary for the committee to purchase expensive apparatus, a 

to subject various inventions and processes to thorough and 
complete test ; for it is the desire of the committee, not only to 
ascertain, as far as possible, the causes of the sanitary inefficiency 
of existing works, but also to inquire into every suggestion which 
| affords promise of practical utility, rder that this investigation 
may be searching, the report practical, and any recommendations 





| that may be made authoritative. : 
It is the wish of the several members of the committee to devote 
to the utmost of their ability, their personal attention to the work 


thus sketched out ; but the expenses absolutely necessary to ¢ nable 





| them to conduct so extended an inquiry cannot but be very heavy, 
and, unless they are able to secure an adequate fund, they must 
bandon the attempt to investigate the subject in this broad and 


is no st t of 





rehensive manner. However, since ther 
greater practical and social importance to the public generally, and 
thus to the various municipal authorities and other governing 


bodies throughout the country, it is believed that many will share 
the opinion expre sed at the recent meeting of the British Asso- 
| ciation at Exeter, that the existence of affords a 











specially favourable opportunity for such a wi and for 
that reason its members confidently app« to rities 
| who are offi lly interested in the s bj ct to funds 
necessary for the investigation. 
Iam therefore desired to request that you will kindly submit 
this letter to the body you represent, and I venture to hope you 
| will sive the committee the benefit of your good offices in pro 
curing a subscription proportionate to the population of your town 


l th different 
2 pr 


10,000, 4 


of 


1) ° 
ollown 


it the subscriptio 
raduated somewhat in the 
population does not excee 


of towr 























| 25,000, £10 10s.; between 25,000 and 5 
0.000 and 75,000, £50; 1 75,00 
100,000, £50: above 100,000, £100 
I beg to call your attention to the accompanyi! embers 
of the ¢ d form you that al ies sul 
sc £5 5s. will have the ber nforma 
tion n tit to tim tl results of t jury par ! ( \ 
conclusive character, a ill receive a copy of the report of ) 
committee when publ hed.—I have tl hor r tol Sir. vou 
obedient servant, 
( rGE F. Barves 
II « a . 
The following are the names of the commit Richard B, 
Grantham, Esq., M. Inst. C.E., F.G.S., chairma jailey 
Denton, Esq., M. Inst. C.E., F.G.S.; J. Thornhill m, E 
M. Inst. C. Benjamin H. Paul, Esq., Ph. D., F.C.S.; 1 
Wanklyn ‘.S.; William Hope, Esq., V.C.; Professor W 
son, Ph. D., F.R.S.; Professor Marshall, F.R.S., F.R.( ; 0- 
fessor Corfield, M.A., M.D.; M. C. Cooke, Esq., and Sir John 


Lubbock, Bart, F.R.S., treasurer. 


Subscriptions should be paid to the credit of Sir John Lubbocks 
on behalf of the committee, at Messrs. Robarts, Lubbock, and Co., 
15, Lombard-street, London, E.C. 


WHITWORTH EXHIBITIONS. 

Tue £25 exhibitions which Sir Joseph Whitworth offer 
year, previous to the competition for the £100 scholarshi] 
so successful in bringing together a number of students, 
the aid of the exhibition, had been able to devote a consi 
time to their preparation for the examination for the scho 
ships, that Sir Joseph has this year offered sixty £25 exhibiti 
















































in preparation for the 1871 competition. These exhibitions have 
only just been awarded as follows : 
ro. of No 
tions. | Ex! ion 

Bath, Proprietary Co 1) Le a, of Lon Sch l 
Birkenl il, Coll jl , Christ s Hos} ] 1 

tion Proprietary School .. 1] Lor King's Colle . l 
Bolton, Science and Art Institu London, St. Peter's Col t 

tion ~~ Ss we te Oe Oe | School . ee — 
Belfast, Queen’s College .. . 1} London, Birkbeck In 
Birmingham, Birmingham and Southampton-buildings 1 

Midland Institute .. .. . 1] M unchester, ns Coll 2 
Birmingham, Grammar Sct 1} Manchester, Owens Coll 
Brist« le and MiningSchool 2] (Evening Classes) .. 
Cambridge, University -.« 2] Manchester, Free Gram 
Cardiff, the Mayor .. .. «. 1] School .. 1 
Cheltenham, the Colle l 
Clifton, the College .. .. 1 
Crewe, Mechanics’ Institute 
Cork, Queen’s College .. .. 1 
Darlington, the Mayor. ee es 1 
Derby, Derby School .. o. l 
Dublin, T ollege Engineer 1 

img School .. ce os + ve 1 
Dundalk, Chairman of the Town 

Commissioners .. .. 1 
Durham, University .. .. .. 1 1 
Edinburgh, University os << & 2 
Edinburgh, High School .. ., ! so oe ¢0 & 
Edinburch, Watt Institute a. 2 ? Institution, Aren 
Galway, Queen’s College  « l ham = oe ee os % 1 
Glasgow University .. . -- 1] Rossall, School a oe ae 2 
Glasgow, Anderson’s University 1) Sherborne, the King’s School .. 1 
Glasgow, Mechanics’ Institute 1| Southampton, the Hartley Insti 
Halifax Working Men’s College 1) tution s+ s+ 24 o: 6 os 1 
Harrow, Harrow School .. .. 1)| Stockbridge, Queenwood College 1 
Leeds, Grammar School .. . 1 | She field, the Mayor .. .. « 2 
Leeds, Mechanics’ Institute .. 1] Woolwich, &c nh inn Se 3 
Huddersfield, Mechanics’ Insti- | Wokingham, Wellington College 1 

tute... «. «+ «+ e+ ee e+ 1) Wolverton, the Institute .. l 
Kilmarnock, the Provost .. .. 1 | anes r, the Mayor oo se | 
Liverpool, Liverpool Institute .. 1} Awarded on the results of the 
Liverpool, Northern Institute .. 1] ce mpetition for Scholarships, 
Liverpool, Free Library Classes 1 | 1OGDsc 20 0s os 0s cs . 06 20 
London, University College .. 1 





It is to be hoped that the 


t competition of 1871 will be as well 
attended as this year’s was. 
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THE HISTORY OF THE INVENTION OF THE 
LINK MOTION. 

By N. P. Burcu, Engineer. 

(Continued from page 346.) 


This motion was the twin-solid link type, as shown by Fig. 4 
in plan and side elevation; and Fig. 5 is a side elevation and sec- 
tional plan of the same solid link, 
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to the works at Newcastle; on receiv- 
ing the model there, Mr. Weallens 
wrote to William Howe, also approv- 
ing of the mechanical arrangement, 
and said he had shown it to Mr. 
Hutchinson, the manager, and Mr. 
Fletcher, of the North-Eastern Rail- 
way, and other men of mechanical 
science, all of whom agreed with Mr. 

















Fia, 4.— ARRANGEMENT OF Howe’s Twin Bar-Souip Liyx-Mortion, 


or THe WinptnG Enornes aT Clay Cross WORKS IN THE YEAR 1847. 





























Fic. 5.—Dertattep Viewsfor Howe's Twin “Soup” Ls -  } G 
Motion a8 SHown wy Fie. 4.9; DH 
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Fic. 6.—Part or THE SmpE*ELeEvATION, AND Part Pian oF TRE CLAY 


The illustration, Fig. 6, is a plan and side*elevation of the 
valve gearing and a portion of the winding engine mentioned; and 
Figs. 7 and 7a illustrate the principal details of the link and 
starting gear. 

It should be mentioned here that the vibrating block, enclosing 
the link that worked in the eye of the valvejrod, was made of 
brass; and the eye of wrought iron was not case-hardened, and as 
the “‘ wear” was considerable in consequence, the adjustable head 
for the twin-bar lnk was invented by W. Howe in the year 
og as illustrated by Fig. 8 in side elevation and sectional 
plan. 

The means of adjusting the wearing surface consisted of put- 
ting the link block in halves in an ordinary connecting rod head, 
with the usual strap, gibs and cotter, so that the halves could be 
keyed up when required. 

A full-sized model link, on this principle, was made, and Fig. 9 
is a perspective view of it from a photograph since taken, as the 
link has been preserved. It was shown <v Mr. Robert Stephenson, 
who highly approved of it, and desired William Howe to send it 








7.—DeTalL oF THY Srartinc Gear oF THU ENGINE 






















































INVENTED BY HIM, AND APPLIED TO ONE 
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Cross Winpinc Enarne, Firrep with THe Twin-Bar Soup LINK- 
Motion By WiLLi1M Howe, THE INVENTOR, IN THE YEAR 1847. 


Stephenson that the improvement was particularly advantageous 
over the solid block. (To be continued). 





Dinner TO Mr. Bruce, C.E.—The late pupils of G. Barclay 
Bruce, Esq., M. Inst. C.E., entertained that gentleman at a dinner 
given in St. James’s Hall on Monday evening last. Advantage 
was taken of the occasion by the assistants and pupils to present 
to . Bruce a very hand timepi and candelabra. 
After the usual loyal toasts, the health of Mr. Bruce 
was pro’ and in reply that gentleman dwelt upon the 
great pleasure it afforded him to receive so warm a welcume from 
those with whom he had been so long associated. To the younger 
members he e some wholesome advice, which in their profes- 
sion they will do well to follow. Tojsome of them who are on 
the point of leaving for the Great Southern of Indian Railway he 





spoke of the difficulties with which they would have to contend, 


and gave them the benefit of his own experience as to the best 
way of overcoming those difficulties. 














































Fic. 8.—ApsUSTABLE HEAD AND BLOCK FOR THE TwIn-BAR 
Link-MoTIon, INVENTED BY WiLLIAM Howe nN 1848. 
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Frc. 9.—Perspective View or Hows’s ApJusTABLE Heap 
Biock For Sotip Ling-Morion, Maps rw 1847. 
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THE REIGERS-KP AFT REGULATOR. 


Tue regulator shown in the 
annexed drawing is based upon 
the following principle. If, by 
means of a pair of wheels, a 
gyratory motion is imparted to an 
axle which has to overcome a 
certain resistance, the power em- 
ployed will manifest itself in two 
ways. It will strive, firstly, to 
turn the axle; and, secondly, to 
remove the same in its—the 
power’s—direction. This necessi- 
tated a foundation for the appa- 
ratus to stand upon, the pressure 
of which will be greater or less 
than the power acting upon it. 
The influence of the latter will 
manifest itself by the resisting 
or yielding of the former; but 
if the pressure be so regulated 
as to be neither greater nor less, 
then the apparatus will be held 
in suspension as long as the 
power remains the same. 
change in the latter will bring 
about a rising or falling of the 
foundation. 

The resistance which the axle 
has to overcome depends upon 
the increased or decreased endea- 
vour to remove it, and, moreover, 
upon the pressure and the power 
which the axle has to transinit. 

These principles are jointly 
used in the instrument before 
us. The axis N on a movable 
foundation K would be raised 
by an increase of power (or the 
increased resistance of the vane 
O), and lowered with its dimi 
nution ; the equilibrium of both 
effects of the power would hold 
K in suspension. The pressure 
of K is affected by the speed of 
the motion, since the resistance 
of the same isin proportion to the 
square of the velocity of its cir- 
cumference. The suspended weight K can only be retained in its 
position by the exact normal velocity of the motion; the angle 
which the nor I may form with a horizontal line will notinfluence 
that position as long as both effects of the power upon the axle 
remain in equilibrium. This, however, can only be the case when 
the speed of the engine is the normal one, and hence the Kraft 
regulator will not permit a change of that speed, since the equili- 
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THE extraordinary and widespread 





success of these 


beauty of the scientific principles they so ingeniously embody, and 


ilns, the 
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brium of the effects would thereby be interrupted. The gap of 
the throttle valve may be changed without disturbing that equili- 
brium. Herr K. Reigers assures our correspondent that Prof. D. 
Grotteman, of the Polytechnic at Delft, has spoken highly 
of the construction and efficacy of the invention. Some 
documents from practical engineers on the Continent corroborate 
this statement. 


HOFFMANN’S ANNULAR KILN. 











the many fresh applications of which they are capable, are well 
deserving a careful study. The illustration shows a longitu- 
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dinal cross sectional elevation of the kiln, and the same in plan. 
In the plan the upper portion is shown in section, with the top, 
through which the fuel is fed, removed. This top is shown, with 
its holes down which the fuel is fed, in the lower half of the plan. 
The housing, given in the longitudinal cross section, is taken away 
in the plan. The kiln substantially consists of a long railway- 
tunnel-shaped passage, forming a long annular channel or ring. 
This ring is divided into twelve, or, as in the case of the oblong 
annular kiln illustrated, fourteen compartments, which may be 
made to communicate or to be separated from each other by the 
raising or lowering of a partition or damper. These intercepting 
dampers are lowered in grooves built into the walls of the furnace 
immediately after each flue; or inserted from the side 
through the doorways. To each compartment there is an 
entrance doorway, which can be closed with temporary brickwork. 
Flues lead from the bed of each compartment to the central smoke 
chamber, which communicates by a main flue with the chimney 
outside. The skeleton diagram indicates the action of a kiln con- 
structed with the fourteen compartments as shown in the shaded 
engraving. In compartment No. 1 the green bricks are being set 
or stacked; from No. 2 they are being drawn, the air from the out- 
side, entering here, cools the bricks in the compartments 
numbered 3, 4, 5, and 6; in the compartments numbered 7, 8, and 
9, the bricks are being burnt, and it is into them that the fuel is 
being fed. This is done by simply dropping small pieces of fuel 
from the holes in the top amongst the already incandescent bricks 
below, whichare stacked upin a simple way rendering this possible. 
The revolving draught, raised to a high temperature by previously 
passing through the incandescent bricks, here supplies the neces- 
sary oxygen to the fuel thrown in from above amongst them. 
The fire gases evolved from this fuel then pass into the compart- 
ments Nos. 10, 11, and 12, making the bricks therein ready for 
burning. They at last reach the quite green bricks, out of which 
they absorb the moisture, driving it directly through the open 
valve of No. 14 into the smoke chamber, and through the central 
oblong flue into the chimney. The state and progress of the fire 
can be at any time easily seen through the apertures on the top, 
down which the fuel is fed ; and as the draught is under perfect 
control, the heat can be at once raised or lowered as may be re- 
quired, The low temperature at which the gases leave the kiln is 
indicated by the fact that a high chimney for getting up the 
draught is required. In the case of the kiln illustrated, a chimney 
120ft. high is used. There is thus a perpetual current, so to say, 
of bricks, which is brought slowly to revolve against, and in the 
contrary direction to, a perpetually revolving draught. In the 
green stage of the bricks they thus come in contact with air at a 
com ly low temperature, and then gradually advance to- 
wards higher temperatures until they are at last burnt. Each 
stack of bricks to be burnt is therefore most ingeniously made to 
combine successively—(1) the functions of a grate with bars; 
(2) of a Siemens regenerator for heating the air to be burnt; (3) of 
a drying room for themselves when green, and (4) of a cooling 
room for themselves when burnt. It is impossible not to enjoy 
the examination of such an exemplification of the dominion of 
mind over matter. 
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Each day one chamber is emptied of its burnt and cooled down 
bricks and another chamber is filled with green goods. The 
height of each chamber is only from 8ft. to 9ft., or about that 
which a man can reach with his hands, so that the bricks can be 
easily taken in and out, and they are not subjected to too great a 
weight when at a high temperature. Any repairs can also be at 
once done to any one of the chambers as it gets emptied in its turn. 

In every process of treating clay, with a view to drying it in the 
open air or to burning it, it is absolutely necessary to carry out 
these operations gradually at the risk of cracking and splitting the 
goods. This kiln, from its very gradual action, and absence of 
sudden changes of temperature, produces no “* wasters ” from these 
causes, and the bricks can also be burnt ina much more moist state 
than in ordinary kilns, as the heat is very gradually brought to 
bear upon them; though of course it is always best to set them 
when in as dry a state as possible. 

By means of the existing air-tight envelope formed by the sand 
on the top and sides, and by hermetically closing the flues and 
feed-pipes, the kilns can be closed up and left to themselves for 
five days and more. They can therefore be easily left alone for 
twenty-four hours, and thus they need not be fired on the 
Sunday. This is also evidence of the ease with which they can 
be fired. They do not require killed or “ union labour;” and here 
science has again done away with that empirical skill often 
acquired, and sometimes exerted, at the cost of much waste. The 
cost of labour is, in truth, reduced both as to quality and quantity. 

In pottery and similar kilns the fuel is encased in open retorts, 
out of which the gases can flow without the fuel coming into con- 
tact with the goods, 
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WirTH regard to the “Southwark and oe | Subway,” for which 
notices have been given, it appears that the object of the promoters 
is to construct a double tunnel capable of conveying eight millions 
of passengers annually, at fares fixed at a halfpenny for second- 
class and a penny for first-class, which it is estimated should pay 
from fifteen to twenty per cent. on the proposed capital of 
£100,000. The line will commence near St. George’s Church in 
the Borough, passing under the centre of the Borough, diverging 
under Hibernia Wharf to avoid London Bridge, and terminating 
in Arthur-street, near Cannon-street, City. 

Wootwich DockyaRD AND ARSENAL.—A foreman from each 
of her Majesty’s English dockyards has been directed to inspect 
Woolwich Dockyard, and make a selection of machinery and other 
dockyard matériel, with a view to utilisation at other royal yards 
in preference to being sold. Sir W. Tite, M.P., who has been 
solicited by the Admiralty to apportion the Woolwich Dockyard 
into plots, preparatory to its being offered for sale, has paid a visit 
to the yard for this purpose. The establishment is to be cleared 
of all machinery, timber, &c., which the Admiralty might wish to 
retain, by the 3lst of March. The dockyard church and late 
Commodore-Superintendent’s house having been purchased by the 
War Department—the church for the use of infantry troops, and 
the house as a residence for the chaplain—have been ordered to be 
walled off from the yard, so as to form a portion of the town of 
Woolwich. The Admiralty have granted permission to the direc- 
tors of the Woolwich Steam Packet Company to place a number of 
their boats which are not required for the passenger traffic — 
the winter season in the outer basin of Woolwich Dockya 
for that period, on payment of a nominal rent. It is extensively 
rumoured at Woolwich that it is the intention of the War Depart- 
ment to close the Royal Arsenal from January Ist, for a period of 
two years. Out of the 5000 hands at pees employed there it is 
stated that only about 500, including the staff, will be retained for 
the purpose of keeping the hinery in working order in the 
event of hostilities. All manufactures of war matériel will cease, 
with the exception possibly of Capt. Moncrieff’s gun-carriages. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





WHO INVENTED THE LINK MOTION ? 

Srr,—In your journal of Saturday last I see an article by Mr. 
N. P. Burgh on the link motion, in which its rise and progress 
in the north, are detailed from information which he must have 
acquired since he read a paper on marine engines at the Society 
of Arts some five years ago, and in which he regarded the subject 
as involved in obscurity, 

His account may be quite correct, and it is only strange that 
Messrs, Stephenson’s firm, in their position, having patented many 
improvements in the locomotive, should have let this one go free. 
Mr. Burgh considers the simple form of link the best, but several 
variations have since been patented. I merely wish, however, 
with your permission, to state a few facts, to show that the link, 
as a reversing motion, was worked out also, independently else- 
where. 

My attention was turned to the imperfections of the valve 
gearing, and this before the engines of the North Midland—Derby 
to Leeds only—had reached the number 71. I read ‘* Wood’s 
Treatise on Railways,” in which the fork motion with four eccen- 
trics was described. It occurred to me that it would be much 
easier to connect each forward eccentric directly to its backward 
one than to use the complicated arrangement with two levers to 
raise cach up and let it down alternately. Moreover, seeing the 
difficulty with which the engines were often then reversed in 
practice, and especially regarding the impossibility of doing this 
at a high speed, in case of the emergency of a threatened collision, 
the idea seemed worth following up. Afterwards I entered as a 
student at the College for Civil Engineers, Putney, the Rev. 
James Page being Principal, afterwards succeeded by the 
Rev. B. Morgan Cowie. They had a complete series of 
working drawings of locomotives by different makers, and 
I received permission from Mr. Bell, the professor of} mecha- 
nical engineering, to construct a working model in the workshops 
of the college, to show the application of the link to the loco- 
motive as a novelty. My operations were carried on openly, and 
there was an annual exhibition of the works of students, so that 
many are aware of them. I also sent a description to Wolverton, 
as the works of the leading line, the then London and Birmingham 
Railway. 

That line was then worked by four-wheeled locomotives with 
small cylinders, and often overweighted, so that Mr. Bury, while 
not questioning my originality, and approving the principle of the 
link, preferred, under the circumstances, the hand gear, *‘ which 
admitted of the steam being thrown full on to both cylinders at 
starting.” 

Ihave not written anything concerning the matter of history, 
except a few lines in the Society of Arts Journal, after Mr. Burgh’s 
paper appeared, and again by your kindness in your journal, when 
another writer on engineering classed the link among his own 
discoveries. I have been told the subject was alluded to—I believe 
in the ENGINEER—some twelve years ago. 

It is the expansive results obtained from the link by the inves- 
tigations of many workers that has raised it to its present im- 
portance, Gero, P, RENSHAW. 

Nottingham, December Ist, 1869. 


























CURVE RESISTANCES, 

Sin,—Zsprit du corps compels me to notice one part of your 
postscript. Had you simply stated that you would not personally 
discuss the matter any further till Mr. Doyne had written to you, 
I should in turn simply have asked permission to put before your 
readers my own views on the above subject, which have nothing 
whatever to do with the locality in which the railway may be 
situated, and refer only to that portion of your letter which states 
that the tractive force necessary to carry a given net weight of 
goods up an incline one in a hundred on the 4ft. 8in. gauge will 
carry the same weight up an incline one in ninety on the 3ft. Gin. 
gauge. Being confident that you desire to see every question fully 
and fairly discussed, I have no fear that you will refuse space for 
my letter. With my own position I am perfectly content, more 
especially now, after having been assured by you that I could not 
hold a more honourable one. Bravo, contractor’s engineers! you 
are rising in estimation. No part of my letter could properly give 
you the impression that I felt insulted. Such a feeling was very 
far indeed from being entertained by me. ‘The idea must somehow 
or other have been evolved from the depths of your own inner con- 
sciousness. I cannot better describe the feclings which dictated 
those parts of my letter to which you refer than by repeating a 
sentence in that letter by mistake divided into two: “* As my nom 
de plitme seems in some measure to cause digressions from the 
argument, if the cucwthes scribendi again seizes me I will adopt 
another,” 

The tractive force of an engine in going round a curve, considered 
with reference to the carriage next to it, may be divided into 
two components—one parallel to the tangent, and the other in 
direction of the normal, which passes through the centre of the 
carriage. ‘The same may be said of the tractive force exerted by 
this carriage on the next, and so on to the last. ‘These normal 
components will cause the flanges to press against the inner rails, 
and the axle boxes against the collars on the axle. In both cases 
the conti, 
curve resistance, so far as this element is concerned, may be taken 
equal to the sum of these frictional resistances throughout the 
train, By adopting this hypothesis we arrive at once at a formula 
for calculating that part of the curve resistance which is due tothe 
weight and length of the train simply, whatever may be the 
gauge, since we may lock upon the train of wagons, each being 
supposed of equal length and weight, as a rough chain stretched 
round a rough drum by a tension at each end, the weight of the 
chain not being taken into account. ‘Taking this view, the whole 
pressure on the curve will be very approximately 
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and the resistance tangentially 
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where « is equal to the sum of the coefficients of friction of metal 
on metal dry, and of metal on metal partially greased, or about ° 
Athe angular length of the train, and T that part of the train 
resistance which is independent of the velocity. 

Leaving curve resistance out of the question, the ordinary for- 
mula gives for the value of T: *00268 x weight of train + resist- 
ance due to gravity. Making use of this value, we get as a first 
approximation to the value of the curve resistance : 
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and a second and nearly exact value 
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Where @ is very small all powers above the first may be neglected; 


| but if the 3ft. Gin. gauge engine can convey the load cited by you 





ious surfaces will slide over one another, end the whole | 
| first-class 





when the radius is so,small as three chains, even the term involving 
the fourth power will be of importance. 

There remain two other elements to be discussed —one 
due to parallelism of axles, and the other to the excess of length 
of the outer rail. 

A wagon will move in a direction perpendicular to the axle of 
the leading pair of wheels—in the case of a railway wagon to both 
axles—if not prevented by some extraneous force. The magnitude 
of this force may be measured by the space through which it de- 
flects the wagon and the resistance met with. This view of the 
question may be put more clearly before your readers by supposing 
that a wagon with axles not at right, angles to the direction of 
motion is constrained to move alonga given straight road. Let 
be the inclination of the axles to. the normal to the straight road. 
If the wagon were not constraiied to move along this road, it 
would move in a direction perpendicular to its axles ; and after an 
interval of one second, if VY represent the velocity in feet per 
second, the centre of the wagon would be separated from the centre 
of the tirst straight line by an interval of “Z feet. We may sup- 
pose that the iron tires are made to slide along the iron rails nor- 
mally to the curve, and the value of the accelerating force will be 

f=2Ve+eu 
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Now if w = length of wheel base ¢ = 3 
€ 





where g is the radius, 


and we have 
gu @¥ ER 
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Since this is normal to the curve, it may be balanced by an in- 
crease of cant, and therefore does not affect the discussion. . 
If ¢ represent the gauge, the length of the slip occurring in ong 


second will be XV feet; as only one-half of the train slips, the re- 
@ 
tardation caused by this will be J" 9% V, If we suppose the 


whole train toslip overthe whole distance V by what coefficient must 
the weight be multiplied in order that the retardation caused 
may be equal to the above? This coefficient C will be given by 
the equation 
ugrtVv + 

e lv e 
Hence we see that the total resistance due to curvature which 
has to be overcome by the engineis, on a gradient, lm «. 
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32 
This formula'refers only to the drawn load, not to the resistance 
encountered by the engine itself. 

I abstain from any numerical working out of the formula until 
further discussion has elicited the opinion of your readers as to its 
correctness. If the formula meets with approbation, and it results 
from the discussion that the capacity of the wagons must pretty 
nearly vary as the cube of the gauge, I shall, with your permission, 
indulge in a short and, I trust, conclusive parson’s lastly. If shown 
to be wrong, I will candidly acknowledge my errors, 

November 15th. CONTRACTOR'S ENGINEER. 
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NARROW GAUGE RAILWAYS, 

Str,—Mr. Cooke does well to use the term correspondence. Of 
straightforward discussion of the matter in hand his letters have 
barely contained «n instance, His declamation, dogmatic asser- 
tion, misrepresentation, and evasion of my arguments I| leave with 
confidence to be judged by those of your readers who have been 
sufficiently interested to read carefully the correspondence. 

Seeing that he has not told your readers anything further than 
they might already have learnt from your two articles on the 
Festiniog Railway, you would have been spared space for better 
uses if he had never entered into a discussion out of which he is 
so fain to retreat. Importations of interested motives are but a 
sorry substitute for sound argument. The Tasmanians will doubt- 
less appreciate his magnanimous anxiety on their behalf at its 
proper value, but Mr. Cooké ought not to have forgotten the old 
English proverb about glass houses, and the French saying, “ Qui 
8 ELCUSE 8 ACCUSE, 

Being of opinion that narrow gauge railways cannot maintain 
themselves except under the fostering influences of monopoly, I 
rely on the impartiality with which you allot the space available 
for correspondence to be able to continue letter writing till I 
have at any rate exhausted my arguments in favour of my own 
views, even if no one thinks it worth while to refute them, In 
the latter case my demands on your space will be trifling. 

I have no claims upon Mr, Spooner as a private individual, but 
as any information he may convey through your columns will be 
of benefit to all of your readers, i will make a few remarks upon 
the information contained in the postscript, and will ask that 
gentleman, who deserves all praise for the manner in which he has 
perfected and made the most of the makeshift road with which he 
had to deal, for further information on one or two points upon 
which I think your readers have not been fully informed. 

Mr. Spooner states that the air spaces for passages (I presume 
first-class) is 27°33 cubic feet. In your paper you state that a 
compartment holding six passengers is 4ft. din. long in- 














| the distance between two girders. 








the increase in the tonnage of merchandise, viz., 903 tons 11 ewt., 
£242 15s. 6d. Since they were carried over 134 miles the rate per 
ton per mile must have been, for slate, 2°33 pence; merchandise, 
4°38. Making use of the totai tonnage for 1867—68 given by 
tty we get the following distribution of the earnings for that year :— 
12,032 T-slate X 135 m. X 2°33d. = £14,679; 14,694 T-goods x 
134 m. X 4°38d. = £3058; passengers, £5115; gross earnings, 
22,852; cost of working, \c., £9694; available surplus, £13,158. 
As the company declared a dividend of 12 per cent. on a net 
profit of £13,158, we may suppose they would have declared a 
dividend of 4 per cent. on a net profit of £4386, since, whatever 
the rate per ton be, the cost of working, &c., must be the same if 
the same gross weight be conveyed. In order to earn 4 per cent., 
the gross revenue of the company must amount to £14,080 only, 
or the rates on all three classes must be reduced in the proportion 
of 14 to 24 nearly; in other words, the lowest rate per ton per 
mile which the Festiniog can charge, and earn 4 per cent. dividends, 
is 14d, per slate, and 3d, for general goods, The working expenses 
will be 69 per cent. of the gross receipts earned with these rates, 
The carriage of the slate, which produces two-thirds of the gross 
revenue, is wholly downhill, If the tables were turned, and it 
had to be carried wholly uphill, will Mr. Spooner say what he 
estimates would be the lowest rate per ton per mile for the slate 
which would enable the company to earn 4 per cent. How the 
teeth of a 4ft. 8jin. gauge manager must water when he compares 
the generosity of the quarry companies with the exacting 
demands of the coal-pit owners for three-farthing rates for trips 
quite as short and with much less daily tonnages. 
November 29th, 1869, CONTRACTORS’ ENGINEER. 





STRENGTH OF UNSTAYED FLAT SURFACES 
TO RESIST PRESSURE. 

Ata recent meeting of the Liverpool Polytechnic Society Mr. 
Lauder read a paper, of which the following is an abstract, 
entitled ‘Strength of Unstayed Flat Surfaces under Pressure.” 

The. object of this paper is to lay before the Society some con- 
siderations that guided the writer in designing a digester under 
somewhat unusual conditions, for the firm of Messrs. Rose and Gib- 
son, to be used in their new process of utilising cotton seed. 

The conditions required to be fulfilled were that the bottom 
should be fat, that there should be no internal stays, and that it 
should be sufficient to withstand a working pressure of 30 1b. per 
square inch. The factor of sfety, determined on from the nature 
of the work to be performed, was the same as that in common 
use for steam boilers, viz., 8. Thus, the bursting pressure is 
240 1b, per squareinch. The method of strengthening the bottom 
by outside girders was selected in preference to bracing for the 
sake of convenience with regard to the position it had to occupy. 
The distance of the girders from eachother is one foot from centre 
to centre. The girders are proportioned so as to resist the entire 
pressure on the bottom of the vessel, each girder supporting a load 
of the amount of the pressure on a surface equal to the length by 
It is worth observing that the 
bottom of the vessel serves also for the top booms of the girders. 
The next point to be considered is the thickness of the bottom, to 
ascertain that it is strong enough between the girders to sustain 
the pressure without staying. The portion under consideration is 
evidently in the condition of a rectangular beam fixed at the ends, 
and is consequently simply under the laws which govern the break- 
ing of beams. For calculation it is convenient and sufficient to 
consider a strip one inch broad stretching between the girders. 
The advantage arising from end fastenings being neglected, we 
find a very simple adaptation of the ordinary formula for the 
strength of girders leads to a general formula for surfaces under 
such conditions : ¢ = thickness of plate ; c = half distance between 
supports; f = modulus of rupture — wrought iron bars = 54,000 ; 
cast iron bats = 33,000 to 43,500; W = bursting pressure on a strip 
unit breadth between supports. p = bursting pressure. 






@=* 
But W =p x 2¢. 
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THE SUEZ CANAL—THE BITTER LAKES 
LIGHTHOUSES. 

Ear_y in December last it was decided that two small light- 
houses should be erected in the basin of the Bitter Lakes. One of 
these lights was to be placed at the entrance of Serapeum cutting, 
at the north end of the lake, and the other was to be erected at 
the southern end of the large basin. At the time this resolution 
was come to the Bitter Lakes were still dry, but as it was expected 
that the waters of the Mediterranean would be allowed to flow in 
on the Ist of the following February, there really only remained 
two months in which to construct the bases of the lighthouses in 
the anticipated depth of eight metres. The mere execution of the 


| masonry work would have been easy, but the nature of the ground, 


| 
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ternally, 6ft. din. wide over all, or ft. Yin. internally, and is 5ft. | 


higa in the centre, or about 4ft. Gin. at the sides. This gives, 
however, without deducting seats and cushions, only 20°5 cubic 
feet per passenger. If the total cubic air space per compartment 
be the same for second and third-class carriages (although such is 
not the case on the 4ft. Sin. gauge), which I suppose convey eight 
and ten passengers respectively, the air space per passenger will be 
15°4 cubic feet second-class, and 12°3 cubic feet third-class, Which 
is right—you or Mr. Spooner ?* 

To what class and what railway does Mr. Spooner refer when he 
states that only 31°5 cubic feet per passenger is given on the 
4ft. Shin. gauge? The new carriages of the Midland allow, without 
deducting seats and cushions, 46°8 cubic feet per first-class, 29°4 
cubic feet per second-class, and 18°6 per third-class passenger. 
The average of the three, to which perhaps Mr. Spooner refers, is 
31°6 cubic feet; but, according to your dimensions, the average of 
the three, on the Festiniog is only 16 cubic feet per passenger. 

The British and South Wales Wagon Company’s 4ft. 83in. gauge 
10 tons coal wagons weigh from 4 tons 12 cwt. to 4 tons 19 ewt., are 
16ft. Gin. long from bufier end to butfer end, or about 17ft. from 
centre to centre of couplings; the weight of the wagon is there- 
fore 5 tons 6 ewt. and of the load 11 tons 8 ewt. per foot run of 
train. A coal train on the Festiniog will, therefore, be more than 
twice as long as a coal train on the 4ft. 8hin. gauge, carrying the 
same weight, if the class of,wagons referred to be solely used. 

The clear width of a double line of railway, 2ft. Gin. gauge, 
between fences (are abutments of bridges meant ?), Mr. Spooner 
states will be 17ft. If no regard be paid to Board of Trade regula- 
tions, a 4ft. 8jin. gauge double road may be constructed which 
will admit of the free passage of all trains not more than 20ft. 
wide between abutments, Will Mr. Spooner state what must be 
the spaces between the inner rails and the outer rail and abutment 
on a 2ft. Gin. gauge road which carries passenger carriages 
6ft. 3in. wide over all, and, nevertheless, complies with the rules 
laid down by the Government inspector ? 

Mr. Spooner does not state the rate per ton per mile charged for 
the slate and merchandise ; I must, therefore, have recourse to the 
statistics given by you in paper No. II. on the Festiniog Railway. 
In that you state that the increase in tonnage of slate for the year 
1867—68, viz., 18,278 tons 19 cwt., produced £2401 8s. 7d., and 















* [Our figures were taken from accurate measurement inside of a first- 
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class carriage.—Ep. E.] 
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which was a mixture of salt and oozy clay, added greatly to the 
task. These obstacles were, however, successfully surmounted by 


| M. Lecointre, the engineer in chief of the Société Nouvelle des 


Forges et Chantiers de la Mediterranée, who proposed that the 
lights should be erected on foundations composed of platforms of 
iron supported on screw piles; aud it was on this plan that the 
works were actually carried out. The centre of the foundation is 
formed of four screw piles of ‘170m. in diameter, and placed at 
the corners of a square of 1°60m. in the side. Each of the buttresses 
is supported on piles of the same diameter, the axes of which are 
placed at the angles of a hexagon of 4m. 50 radius, as shown in Fig. 9, 
page 364, All these piles are firmly tied together at the top, and on 
the resulting network are riveted the plates of iron which receive 
the vertical guides shown in the elevations. These guides have for 
their object to insure the placing of the buttresses in the proper 
places. They are long enough to reach about a metre above the 
water and penetrate the ground about 2°50m. in tubes of iron fixed 
to the iron plates just alluded to. The tubes are 0°220m. in 
diameter, and are also secured hexagonally, the radius of the 
hexagon being 4°950m. The guides have plenty of play in the 
tubes, and are tied together at the top. <A reference to Fig. 8 will 
show this. arrangement clearly. The four piles in the centre 
support the weight of the lighthouse, which is 48 tons, 
as well as the weight of the rockwork necessary to ballast 
the structure, which also weighs about 48 tons, altogether 
about 96 tons, which latter is to be diminished by the displace- 
ment in eight metres depth of water, or 45 tons; so that each pile 
supports a load of 12°75 tons, The height of the lighthouse from 
the foundation to the centre of the lantern is 21 metres, or 
eight metres below the water and 13 metres above. The sub- 
aqueous portion, as may be seen from Figs. 1; 2, and 3, consists of 
a central support and six buttresses, firmly tied together, the 
buttresses resting in shoes, as in Figs. 6 and 7. The tower 
contains the staircase, and is furnished with a circulariron gallery. 
The capitalforms a small chamber supported on cantilevers, and 
surmounted with an iron platform to carry the lantern, which we 


also illustrate in Fig, 4 The light is of the fourth 
order. The interior of the chamber is lined with a wains- 


coat of deal. That portion of the structure which is subject 
to the alternate action of the air and water is preserved 
from oxidation by an envelope of cement contained between the 
structure and a lagging of deal. ‘Thus the erection is also pro- 
tected from shocks occasioned by contact with floating bodies. The 
details of the shoe in which the central shaft stands are given in 
Figs. 4 and 5 and Fig, 10 represents the point of one of the screw 
es, 
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RAILWAY MATTERS. 


TuHE Mont Cenis Railway is now open again for traffic, the tem= 
porary obstructions from snow having been cleared away. 


On Wednesday last week the new loop lines at Widnes joining 
the St. Helen’s, Widnes, Liv erpool, and Warrington lines were in- 
spected by the Government inspector and approved by him. 

THE railway communication across Mont Cenis has been totally 
interrupted between St. Martin and Gran Groce by severe snow- 
storms and heavy avalanches since the 24th ult. On the morning 
of the 26th ult. the snow on Mont Cenis was still four feet deep, 
but it is expected that the regular traffic will be restored within 
three days, 

THE pot and other iron sleepers on the Great Indian Peninsula 
Railway are found to last much longer than timber sleepers. 
The company have been replacing with iron the jungle s'eepers, 
which were found to rot rapidly in the soft rock ballast. 
In passing over bridges and hard rock they find that Norway 
timber sleepers creosoted are the best, and iron sleepers for other 
places, instead of the native timber formerly used. 


IT is estimated that by the end of the year 1869 there will be 
laid in the United States, in round numbers, 110,000 tons of steel 
rails, equal to 1100 miles of steel road ; and of this amount about 
36,000 tons (equal to 360 miles) will be laid during the present 
season. These rails are in use on more than fifty different roads, 
and are partly of American, principally of English, and to a small 
extent of Prussian manufacture. 

THE extent of the railways in operation in France at the close of 
September, 1869, was 10,302 miles, as compared with 9929 miles at 
the close of September, 1868. It follows that the length of new 
railway brought into operation in France in the twelve months 
ending September 30th this year was 373 miles. The work of 
railway construction is probably now proceeding faster in France 
than in Great Britain, France being still by no means oversupplied 
with railway communication. 

A DISPATCH from San F 
public lands heretofore re 
















neisco states that the restoration of 
ved for the Southern Pacific Railroad 
Company will probably ca the company to make its location 
through the San Joaquin Valley, connecting with the Western 
Pacific near Stockton, thus constituting al California and Oregon 
and the Southern Pacific Road, a grand t k line from Columbia 
River north to Colorado south, passing through the richest agri- 
cultural valley of the State. 














On the Waterford and Central Ireland Railway the repairs, 
renewals, and alterations of the permanent way which were neces- 
sary tomake the working of the lime safe and satisfactory are very 








nearly completed, and the cost for the most part has been paid 
out of revenue. The line had been fished and improved, so as to be 
in first-rate condition, and steps are being taken to provide the 
necessary siding and warehouse accommodation at the stations, 
which the increasing traffic most imperatively demanded. 

THE New York Commercial Advertiscr calls attention to the con- 
flagrations that have resulted near Cairo, Illinois, and at other 
places from locomotive sparks. It says that farmers along the line 
of the North Missouri Koad have been compelled to keep a con- 
stant watch to prevent their buildings, fences, stacks of grain, 
and fields of stubble from being ignited. Some effective contrivance, 
it suggests, should be employed on railway engines to confine the 
sparks which fiy about hither and thither along the path of the 
fiery locomotive. 











THE Lemberg-Cznernowitz-Jassy Railway Company have notified 
the opening of another portion of the line from Suczawa*to Roman, 
the first section to Moldavia, thus shortening the approach to the 
Black Sea by 103 kilos., without taking into account the Paskain- 
Jassy line, which the company expect likewise to complete by the 
end of this year simultaneously with the Russian works from 
Tiraspol (Bender) to Kischeneff. The approaches to the ports of 
the Black Sea (Odessa) will then, it is stated, be from Jassy to the 
Pruth 17, and thence to Kischeneff 107, total 124 kilos. ; thereby 
connecting the Black Sea with the Baltic in one direct route, 
the Lemberg-Czernowitz-Jassy line. 
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A DASTARDLY attempt to upset a passenger train wv as made on 
Saturday evening. ©n the arrival of the last train at Richmond 
from Darlington “it was found that the framework of the front part 
of the engine to which the guard bars are attached was fracture d, 
showing that the bars which pass close down in front of the wheels 
had encountered some obstruction. The driver had remarked a 
jerk at a point between the Moulton and Scorton stations, and on 
this pl ace being examined it was discovered that a sleeper had been 
placed across the rails, but the guard bars had happily thrown it 
off. From the fracture of the ‘frame work of the engine it was 
clear that the train had been placed in imminent danger. At the 
point where the obstruction was encountered tl sharp curve 
and an embankment on the line. Had the t left the rails it 
must have gone over the embankment. 

On Friday a deputation from Norwich waited upon the directors 
of the Great ae Company with reference to alterations made 
in the train service, and more especially with regard to the dis- 
continuance of the up and down express t , as between Norwich 
and Cambridge. The directors, however, intimated their intention 
to persevere with the policy of strict economy upon which they 
have entered after much deliberation. It appears that the changes 
already made in the through passenger train service will secure a 
saving of 35,880 train miles per annum, representing an annual 
economy of £4485, The discussion which has arisen on the subject 
appears likely to be attended with considerable benefit to the com- 
pany, as it has been shown that if tlie Victoria station at Nerwich 
were closed the through train service might be readjusted, so as to 
secure —with at the same time increased fac ilities for the publie— 
a further economy of 54,288 train miles per annum. The pecu- 
niary result of these modifications would be a saving of £11,271 
per annum. Other economies are likely to be realised on the com- 
pany’s branches. The policy upon which the directors have 
now entered is expected greatly to improve the position of the 
undertaking. 


THE Tay Bridge scheme bf the North British Company is to be 
formed into a se ,parate undertaking, and to be free from all mort- 
gages, debts, and obligations of the company. The separate inte- 
rests of the underts vking are to be managed by a joint committee, 
constituted one-half of representative »s from subs scribers to its stock, 
and the other half of North British Railway directors. The 

capital is to be £350,000, divided into 7000 shares of £50 each. 
The shares are to bear a dividend of 5} per cent. per annum, pay- 
able half-yearly, v with an option, subject to?parliamentary sanction, 
to any shareholder of taking instead stock b: aring 4° _per cent. 
interest on calls during the construction of the line, and 5 per cen 
dividend thereafter, payable half-yearly. The dividends are to be 
secured by a first and preferable lien over the gross receipts of the 
railway, to be paid weekly into an account to be opened in the 
name of the joint committee with a chartered bank in Dundee, a 
sum equal rf the full amount of dividend accruing each half-year; 
and after the dividend has been thus secured the North British 
Company are to take the residue of the receipts for working 
expenses, ‘The line is to be constructed and open for traffie within 
three years from the passing of the Act in 1870, and thereafter the 
North British Railway Company are to work the railway and pro- 
vide all necessary plant and locomotive power, and to pay all 
public and other burdens. The joint committee are to control 
and regulate all ea ge connected with the separate under- 
taking, and particularly to decide on, sanction, and enter into all 
contracts for the construction of the line and works, settle all land 
claims, and, when open for traffic, regulate and enforce payment 
into the bank of the gross traffic receipts to meet each jhalf-yearly 
dividend. At a recent meeting of the provost, magistrates, 
members of council, merchants, and manufacturers of Dundee, it 
was resolved to support the undertaking. 
































NOTES AND MEMORANDA. 


THE Philadelphia Post reports the raising of the wreck of the 
British frigate the Augusta, which has laid embedded in the mud 
since the year 1777. 

THERE was not a single bookseller in Birmingham in the reign 
of Anne, and we are told that as late as 1780 there was scarcely a 
bookseller in Cornwall. 

In 1714 there were few printers in England except London. 
There were not any in Chester, Liverpool, Whitehaven, Preston, 
Manchester, Kendal, and Leeds. 

Tue first who read lectures 
philosophy was Desaguliers, at the beginning of the reign of 
George I. In the reign of George II. publishers began to encour- 
age elementary works on chemistry. 

In England the marked increase in the number of books took 
place during the latter half of the eighteenth century, and par- 
ticularly after 1756. 
newspapers was more than doubled. 

Twenty Cornish 





in London on_ experimental 





pumping engines were reported in October. 
They consumed 1556 tons of coal, and lifted 10°6 million tons of 
water ten fathoms high. The average duty was 45,900,000 lb. 
lifted one foot high by the consumption of 112 1b. of coal. 

The first printing-office in Rochester was established by Fisher 
who died in 1786. Richard Greene, who died in 1793, was the 
first who brought a printing press to Lichfield. There wasa printer 
in Falkirk, in 1774, and in 1749 there was one in Birmingham. 





W3HeEN Frankiin came to London, in 1725, there was not a single | 
circulating library in the me tropolis. It is belioved that the first 
circulating library set up in London was in the middle of th 
eighteenth century, by Samuel Fancourt. The firstin Uirminghan 
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was opened by Hutton, in 1751. 
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quest in England for the puriti reof, an a was called £ fing 
monie, as all the inhabitants of tho > parts were called Lusterlings; 
and shortly after some of that countr kilful in mint 8 
and alloies, were sent for into this realme to bring the coins to 
perfection, which since that time was calle 1 of them sterling for 
Easterling.” 
In 1696 the only newspapers were weekly ; and the first d 

paper appeared in the reign of Anne. In 1710, instead of merely 





communicating news, as heretofore, new: spapers began to take part 
in the discussion of political topics. This change had been 
preceded a very few years by the introduction of cheap political 




























































































Between 1753 and 1792 the circulation of | 


MISCELLANEA. 

THE preparations for the forthcoming Smithfield Club Cattle 
Show were c« ympleted on Wednesday. 

WE understand that a new gunpowder, lately invented by Mr. 
Bolton, of Warrington, is about to be tried with the Whitworth 
gun for the use of the service. 

M‘Corquodale and Co, continue their very excellent 
almanack, and the number for 1870 contains a compre- 
hensive digest of useful railway information. 

Suear beet cultivation has been commenced in California on an 
extensive scale, and experienced workmen and the best machinery 
for making sugar have beenimported into the country fron i rance. 

A wipow lady named Cockle obtained a verdict for £150 against 
the South Eastern Railway Company in the Court of Common 
Pleas yesterday for injuries sustained in an accident at Deptford 
Station. 

















A MAN in Cairo has invented a spring to be attached to the feet, 
| by which a person is relieved of the labour of walking to a great 

extent. He claims that his invention will enable a man to walk 
| ten miles an hour with ease. 























THE carriage way over London Bridge and its immediate ap- 
proaches has been so «dl, and was reopened for traffic on 
Mond lay morning. Southwark and Blackfriars bridges, which had 

| been very busy places for a fortnight, at once resumed their accus- 
| tomed quiet. 
| Weund ind that Mr. 2. Loewy, well known from his con- 
| nection with the Kew sun-observvtions, is engaged in publishing 
a | problems in physical science, with their sulutions, 
race al! bra es generally required for the various 
tions of our Universities. 
juite vival in the iron shipbuilding trade of 
I C.s . Earle are buil ling a steaiiers, VizZ., 
r Mes i lso ind Co., two for Messrs. C. M. 
id Co., me for srs. Lofthouse, Glover, and Co, 
I re » building steamers and other vessel 
the widows of the fou gin rs who were killed in the 
non ) ut iy Hout l imum 
f £50 a nd allo each of the 
n of £12 ; each « cers will 
y¢ ltoa ye S$ are er 
t 1 ] Ki rs i in rse ¢ ictive 
li t € at ¢ i gi l for comple- 
it t ig ‘ poli at wi il l the 
temporar ru ‘ ure rapidly di g. The removal 
| of t le of t nn i w t telp bridge 
| W \ of consicde le tix 
| THE T r Subway, constr l on the designs of Mr. P. W. 
- | Barlow, will shortly be opened for traffic. ‘The permanent way is 
laid, and, according to recent experiments, the journey of the car- 
ri from shaft to shaft will not exceed one minut Working 
only twelve hours a day the line, it is stated, will be able to convey 





with facility 2,UU0U,0UU persons per annum. 


THE really practicable scheme of Channel « is that 
of constructing a deep-water harbour on th 
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pamphlets. Within twenty years after the death of Anne, the | where between Boulogne and Calais, « spable of g pas- 
press, for the first time in the history of the world, was made an | se nger vessels of 300ft. in length at low water. This proposal has 
exponent of public opinion. been brought before the Emperor by Mr. Ward Hu ad Mr, 
Qvnen ExizapetH granted a patent to two adventurers from | Fowler, the engineer, and has, it is said, been favourably received 
Augsburg, Hochstetter and Thurland by name, to search for gold, by him. 
silver, quick silver, anid copper in eight cow ities, with power to] W ear that Dr. Balfour St rt, F.R.S., so w »wn for 
convert the proceeds to their own use. Hochstetter first estab- | his many scientiiic researches, has resigned the appointment which 
lished copper works in the neighbourhood of Keswick, in ¢ h ‘under t feteorological Commi ttec As the arran 
land, and worked them with great success. The ore wa on | ments between Meteorological and the Kew Committees are 
Caldbeck and Conniston mountains, and brought to Keswick ; th« not well understood, we may mention that the exact appointment 
coal came from Bolton colliery. resigned is that of Secretary to the Committee and Director of 
Before the reign of Henry VIII. the carrying tr: gland ! their Central Observat: ry. 
was almost entirely con:iucted - f reign vessels, l Tuk great work of improvit river Senne, at Brussels, com- 
navy consisted |] lips hired from net | menced at several points at the same time, is completed at one of 
Genoese, the a other trading people. Her ury y | th extremities. The section of the new Boulevard, from the 
ved on y: est rl Theatres des Nouveautes to the Rue Pont-Neuf, isentirely finished, 
yor Cha | and the water now flows under the double arch, which will hence- 
Italian shi Py t poe “ | forth sits bed. The constructions which are to line the 
was not till tl na (to use the words | new street ar yut to be erected, 
of Purch s) wa and I a a | ed . : , 
rowed legs,” l rying trad THE Admiralty are about to effect another economy in Chatham 
at = lish-built ships, ‘innit Do kyard, A number of officers of the yard occupy official resi- 
aaa Sidi + ae oo : a den n “The Terrace in the yard, and hitherto, whenever 
Apout the middle of the fourteenth century . | repairs were needed in these houses, they were executed by the 
granted powers to several gang of Germans to work Government contractors at public e ise out the Admiralty 
Sheildham, in Noi thambe ) l, Alston M por, in » | have now ordered that in future all repairs required for 
and Richmond, in Yorkshire, on ¢ chat tne a | these houses ai e etic lL at the cost of the occupiers. 
should instruct his subjects in the art of copper mining. Henry| | : , ; : 
VI. pursued the same policy, and in 1450 we find him inviting] “8%. rh, & 8, of bromerhaven, has Invented a new appara 
three famous German miners, Mic aren ses George Harb: yke », | tus lor s theshipwrecked. The projectile weighs about 201b., 
and Matthew t vith thirty skilled workmen from B | and by means of it a line may be throwna distance of from 1000ft. 
inia and Hu ‘ + work the royal tin mines in | to 1200ft., with the aid of a one-pounder. A four pounder will 
Cornwall. the State papers that a party | cast the line out 20U0Tt., and a six pounder from 2ovvurt, to 
of German min sarpenters, assayers, drainers, | ?VY Pwo ki of projectiles are employed, one for s Ds OB 
and colliers wer and in the ign of Edward | the coast, wai i line may be cast to ships in «listress, while 
VI. Itis not clear that the mining party every reached their | the other is inten : Is reagan Ives. When it strikes 
destination, but they certainly got as far as Antwerp. | it forms an anchor, so that a connection may be established with 
j the land without any assistance from the shore. The whole ap- 
THE thermometers employed for measuring deep- sea temperature, ratus is much cheaper than the rockets now in use . 
and used throughout during the Porcupine Dredging Expedition, ore - os a "I es ” : e fg Tee ie oe 
were of a a pattern invented for the purpose by i boatoaine Miller, WE learn from Natur that Dr. John Davy, brother of Sir 
and made by Mr. Cassella. In all previous researches of the kind | Humphry Davy, has beque: athed to the Royal Socicty, in fulfilment 
ordinary thermometers have been used, and these are not only very | Of @ expresse «1 wish of his illustrious brother, a EVIGO OF PEAT, 
liable to fracture, but they also rise under pressure, and the read- | presented to Sir Humphry Davy for the invention of the safety 
ings, from them require correction on thie account. The Miller to be employed in founding a modal to be given annually 
Cassella thermometer, on the other hand, was tested under a pres- most important discovery in chemistry made in Europe or 
sure of three tons to the square inch (corre ponding to that of an -America, The directions given in the will respecting the 
ocean depth of 2400 fathoms), prior to the departure of the expe- | Manner in which the plate should be disposed of have been ful- 
dition, and showed no more change than a rise of about one | filled, and the proceeds invested in ian securitie s, yielding a 
degree, which was due to the actual increment of heat arising | little more than £50 ayear, The Council will determine the form 
from the pressure itself ; while so strong were the instruments | Of tHe Mic and specify the conditions under which it will be 
that devel thom were in constant use, without i y, throughout | #Warded 
the whole of the expedition. The temperature was taken both by Mr. GLAISHER’S experiments with th » Captive balloon at 
serial by and bottom soundings; theformer being repeated every oa ea Wi a soon ap rear, in ¢ in the forthe. ming report of 
fifty fathoms, oreven more frequently, down to a depth of 300, and » British Association. In ordinary ascents the balloon rises so 
every 100 fathoms at greater depths. The surface temperature aie. to one or two sand feet, th is no time to 
varied a good deal with differences of latitude and s« son ; but, ing in the lower r the atmosphere. With 
when high, declined rapidly, and was lost at about 100 fathoms. balloon ti ent c very slowly. At great 
From hence, in deep water, there was a rapi leel line to about 1090 isher noticed the wind is very much 
fathon s, at whi cha temperature of about 38 d . was found; and 1 at the « surfa . is probably owing to 
at 24 ithoms there was a slight further fall to 36°5 deg. Com- of auy ting « les, such mountai and 
pared with this comparatively elevated ter mperature it has been -- Newton sugvests that the curvature generally noticed 
found that the deep-sea temperature in the Arabian Gulf, and | jn the tails of meteors some minutes after their first apy earance is 
even under the equ: nies, is very low, falling to out 30 deg., or | a proof of the existence of violent currents at great altitudes. 
— the o : : - 
piney ress ¢ — * —_ emeans ov aa. PassENGERS by the Metropolitan Railway (says the Pall Mall 


other hand, the bottom temperature of certain parts of the channel 
between the Faroe Islands andthe north of Scotland, sunk to as 
low as 30 - .; While at the same depth in adjacent localities it was 
as high as 43 deg. In the cok ' or area it was found that the tem- 
perature fell rapidly between 150 and 300 fathoms, to remain 
almost stationary below the latter depth ; and the general result 
of the thermometric observations was to show the existence of a 
stratum of ice-cold water from 300 fathoms downwards; a stra- 
tum of warm water for about 150 fathoms from the surface, and a 
stratum. of intermixture between the other two. The cold area 
occupied nearly the whole of the actual channel between the Faroe 
Islands and Scotland, but a higher bottom temperature was found 
along the east side of this ch: annel, near the so-called 100 fathoms 
line; which marks the commencement of the ascent to that plateau 





Gazette), when they emerge from the stations into the streets, tind 
that, instead of being permitted to indulge in a quiet spirit of 
thankfulness that they have not been pus shed between the wheels 
and the platform or made the subject of one of those exciting 
struggles with the railway officials which so often vary the mono 
tony underground travelling, they ad by hosts of 
shoeblacks and other vagrants who pester and obstruct them. We 
are glad, therefore, to hear that strict orders hs uve been given to 
the police to protect wayfarers in fu from boot-cleaners and 
other young ruflians who frequent the vicinity of th« 
Railway stations. We hope some prot ction Ww before long be 
extended to others besides railway travellers. The truth is that 

a strong hand is required to restore something z like order in the 
turbulent outdoor nursery of London, which has lately become 
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of which the surfaces form the British Islands. 


utterly demoralised by fuzees, cheap literature, and dirty boots, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Boyrveau, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—ALPuHoNs Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 


MADRID.—D. Josz ALcover, Editor and Proprietor of the : * . ! h : . 
mM f | it was intended to test in the Druid the relative merits of the 


** Gaceta Industrial,” Preciados 49 y 51. 
NEW YORK.—WIU.iMeEr and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

e’s All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

H. J. S.—We regret that we are unable to give you the information you 





require. 

H. PB The pump would be improved by putting on a 3in, suction and 
delivery. 

W. H.—We cannot do better than advise you to go to Canada; you will 
not long want employment there. 

G. W. M. (Darlaston).— We cannot say, but we think it is highly probable. 
There is no defining the limit of human folly. 

C. F. G.—You can obtain the work Jrom Trubner, Paternoster-row, or from 
S. Lowe and Co, We shall be glad to examine your formule. 

DioGo.—Smoke has been cleared of its suspended carbon by passing it through 
water. One or two patents for this system of smoke prevention have been 
secured, 

Suipwe VaLve.—A balanced valve almost precisely similar has been used in 
marine engines for many years. It is a very good valve, but a patent 
would be worthless. 

AMATEUR.— You cannot drive a boat of the size you name at twelve miles an 
hour atall, From 25 to 35-horse-power will be required to give you a speed 
of seven knots, much more if her lines are bad. Se much depends on the 
shape of the hull that it is impossible to say what the ship would be. 

Aw ENGINEERING STUDENT.— We have answered your question over and over 
again, until we are weary of printing the formuia. We shall publish an 
article on the subject in an early impression which will satisfy everybody, 
and in self-defence we will stereotype it and publish it in every impression 
of this journal for the next fifty years. It will occupy sixteen pages, and 
be copiously illustrated. 


A CORRECTION. 
(To the Editor of The Engineer.) 

Srr,—Last week’s number of THe ENGINEER contains an abstract of 
specification, 1345, Class 2, ‘‘on transports.” You give the name of the 
putentees ‘‘Wattham.” This is a misprint, it should be Waltham. 

British Brewery, Stockwell-green, Lundon, G. T. WALTHAM. 

November 29th, 1869. 


COMPOUND MARINE ENGINES. 
(To the Editor of The Engineer.) 
81r,—You will particularly oblige me if you or any correspondent will 
be so kind as to insert in any future number of your valuable and 
esteemed journal the epoch in which the first two-cylinder compound 
surface-condensing engine for steamships was constructed in England. 
Genoa, November 26th, 1869. SERAFINO FERRO. 


THE STRENGTH OF CASKS. 
(To the Editor of The Engineer.) 

Sir,—Will any of your numerous correspondents inform me if they 
know of any test being applied to prove the resisting power of two 
casks to their liquid contents when the staves of which one is composed 
is the ordinary plane-jointed one of the coopers and the other the staves 
saw-jointed by machinery? 

There is a question at issue regarding this, and for the sake of truth, or 
simple justice to machinery, I would wish to see such freed from any 
apparent trade prejudices that may surround it by seeing the opinion of 

'HE ENGINEER or its scientific readers. J. 0.8. 





FRENCH NAILS. 
(To the Editor of The Engineer.) 

S1r,—We have an inquiry from abroad for a machine to make pointes 
de Paris, a long nail made from wire with stamped head and point. 
Could any of your readers kindly inform us whether they know of any 
makers of this machine? We have made numerous applications to 
machinists and cannot get any satisfactory information. New Nails. 

November 30th, 1869. 


MEETINGS NEXT WEEK. 

Tae Institution oF Civic Enotneers.—Tuesday, December 7th, at 
8 p.m.: 1. “On Public Works in the Province of Canterbury, New 
Zealand,” by Mr. Edward Dobson, Assuc. Inst. C.E. 2. “On Ocean 
Steam em with a view to its further Development,” by Mr. John 
Grantham, M. Inst. C.E. 

CrviL AND MECHANICAL Enutneers’ Society.— Wednesday, Dec. 8th, at 
7.30 p.m.: A paper will be read ‘On the Renewal of King’s Cross 
Passenger Station Roofs,” by Mr. R. M. Bancroft. 

Socrety or ENGINEERS.—The next ordinary meeting of the society will 
be held on Monday evening, December 6th, 1869, in the Lower Hall, 
Exeter Hall, Strand. Discussion upon Mr. Light’s paper “On the Need 
for further Experiments on Strength of Materials.” A paper will be read 
“On 4p tus for Measuring the Velocity of Ships,” by Mr. Vaughan 
Pendred. The chair will be taken at half-past seven o’clock. The 
annual dinner of the society will take place at Westminster Palace Hotel, 
Victoria-street, on Friday, December 17th, 1869. The annual general 
meeting will be held on Monday, December 13th, in the Lower Hall, 
Exeter Hall, for the election of pe Rows for the ensuing year. The chair 
will be taken at half-past seven o’clock precisely. 


Tue ENGINEER can be had, by wrder, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) ..  .. £0 15s. 9d. 
Yearly (including two double uae £1 lls. 6d. 

Lf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Riche; all other letters 
to be addressed to the Editor of THe ENGINEER, 163, Strand. 
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HER MAJESTY’S SHIP DRUID. 

Recent trial trips of Government ships have been at- 
tended with eminently unsatisfactory results. The Thistle 
was unlucky in the measured mile, so was her sister, and 
we have now to record the somewhat remarkable adven- 
tures of the Druid, a wooden corvette mounting ten 
1322 tons burthen, and. fitted by Messrs. Maudslay and 
Field with engines of the nominal power of 350  obers 





On Monday week this vessel left Sheerness for the measured 
mile on the Maplin Sands. She had been tried on the 
Saturday before, but owing to some easily-corrected defects 
in her machinery she failed to keep steam. These defects 
were remedied in the two intervening working days, and 
by Moniay everything was made right in the engine 
room. ‘The trial trip possessed some importance, because 


Griffith screw, and the Lowe-Vansittart propeller. On the 
day already named the ship was fitted with the firet, and 
it was well that thisfact should be carefully borne in mind, as 
it is questionable if worse results, in one respect, were ever 
obtained from any screw made during the last ten or a 
dozen years, The diameter of the screw is 15ft., the pitch 
15ft. 2in., its length 2ft., and the immersion of the 
blades Gin. The engines are of a type so well known that 
they require no description at our hands. The boilers are 
fitted with sixteen furnaces—quite evough for the engines. 
The ship was fully rigged, and had all her guns, stores, 300 
tons of coal, and a quantity of iron ballast on board ; she 
drew forward 12ft. 9in., and aft 16ft. 4in. The sea was 
smooth and the wind moderate. Six runs were made 
at full boiler power, and an average speed of 12°98 
knots attained ; at half-boiler power she made 11°29 knots, 
within a fraction the estimated speed of the ship. So far 
things were satisfactory enough. But during the full 
power runs the ship shook as though she would fall to 
pieces ; the vibration was greater perhaps than ever was 
experienced before since the trial trip of the Orlando. 
Vessels full of water placed in the captain’s cabin were 
half emptied in a few minutes, the rigging seemed as though 
it had never been “set up;” she jumped up and down at 
the bows as though she were in a chopping sea, and it was 
generally held by those on board that, were the existing 
vibration to continue, the Druid would shake her whole 
stern frame out of shape and tightness in a cruise of three 
months. All this was bad enough, but the troubles of 
the ship were not over with the completion of the 
measured miletrips; then the ship was put under easy steam, 
and headed for port ina fog. Inabout half an hour the 
leadsmau sung out a wa ning cry, which showed that the 
Druid was going ashore as fast as she could go under easy 
steam. She was stopped and backed, and it was then 
found that her compass cards had set fast and refused to 
move—no doubt as a result of the vibration of the ship on 
the measured mile. Nothing apparently remained but to 
anchor and wait for day, when the Otter steam tug hove 
in sight, and with her aid, as a pilot, the Druid got back 
late in the evening to Sheerness, 

Now it so happens that the reporter of the Zimes who 
was on board was, “for the first time in ten years,” cour- 
teously refused by the officers of the vessel certain special 
information of which he was in search, and he was greatly 
incensed in consequence. We confess we are unable to 
see in what his cause of complaint lay, or why the Times 
should have special privileges afforded to its reporters 
which are not granted to the reporters of any other journal. 
Some years since the 7%imes, in describing a new steamer, 
stated that the boilers were fitted with Morgan’s patent 
feathering flues, and a little further on that the paddle 
boards were feruled at both ends! Of late we have not en- 
countered such blunders, but we shall be curious to see how 
the 7'imes reporter gets on, even after ten years’ experience, 
without the aid of special imformation from the officers of 
her Majesty’s navy. As it is, the first evidences of the effects 
of letting him go by himself, without the aid of a support- 
ing hand to guide his footsteps on the path of scientific 
observation, are visible in the Times report of the Druid’s 
trial. We are told, in the tirst place, that Mr. Lowe, the 
father of Mrs. Henry Vansittart, was the inventor of the 
screw propeller, which he first introduced to the notice of 
the Admiralty in the year 1838. If the gentleman who 
“ does” trial trips in the leading journal, had only glanced 
at any reasonably good historical account of the invention 
of the screw propeller—as, for example, Mr. John Bourne’s— 
he would have learned that Col. Maceroni submitted, in 
1827, a plan for a screw propeller to the then Duke of 
Clarence, afterwards William the Fourth, and at his desire 
the scheme was examined by Admiral Sir Edward Owen. 
This is tolerably conclusive evidence that Mr. Lowe was 
not the first to bring the screw before the notice of the 
Government. But the 7imes adds absurdity to absurdity. 
Piling Pelion on Ossa, its reporter asserts that Mr. Lowe 
was the original inventor of the screw, evidently knowing 
nothing about Shorter, who propelled the transport Don- 
caster by a screw in 1802, or of Dallery, Stevens, Trevithick, 
Millington, Perkins, Cummerow, B. M. Smith, and many 
others, to say nothing of i. P. Smith, who secured his 
patent in May, 1836, and Ericsson, who took his out in July 
of the same year, while Mr. Lowe’s patent was not 
obtained till March, 1838. Mr. Bourne, indeed, in 
dealing with Lowe’s claim, says :—“ It is clear this claim 
can in no wise be substantiated, since in the arrangements 
of Bramah, Stevens, Brown, and Ericsson—all of previous 
date—curved blades forming but a small part of the convo- 
lution of a screw were employed in conjunction with 
shafts or axles below the water line; and there was no 
novelty, therefore, in such combination at the time the 
patent was taken out.” * 

Mistakes such as these may be pardonablein a non-profes- 
sional writer, even of ten years’ experience, but a perver- 
sion, either by ignorance or design, of facts passing before 
his eyes is hardly so excusable. The Times reporter, pos- 
sibly in a bad humour with the Government, the Druid, 
and everything connected with her, falls foul of her 
machinery, and tells his readers that “ although everything 
was satisfactory it was found impossible to retain the 
necessary supply of steam.” We are at a loss to under- 
stand how everything could be pronounced satisfactory 
when the supply of steam was short—about the most 
vexatious and disheartening contingency which can befall 


an engineer. As a matter of fact, however, so far from its | 


being found impossible to keep steam, the pressure actually 
rose on the trial. The-mean results of the trial during 
the full power runs were: Revolutions, 96°8; mean pressure 


* A “ Treatise on the Screw Propeller,” by John Bourne, new edition, 
page 31. 











on piston, 20°866 lb.; vacuum, 274in.; indicated horse- 
power, 2373, or over six and three-quarter times the 
nominal power, the contract power being 2100-horse 
power only. The power exerted would have been 


still greater but for the fact that at Sheerness, 
although the Government keep a supply of stokers 
of some kind, they do not keep a set of picked 


stokers, as they do at Portsmouth. ‘The ship, too, was put 
on the measured mile before the fires had been got into 
proper order; nor wasit till the termination of the full power 
runs that they had really reached anything like their maxi- 
mum efficiency. Thus we find that on tbe sixth and last 
ruu the revolutions reached 97°23, the mean piston pres- 
sure 23°35 lb., and the indicated horse power 2666, or not 
less than 7‘6 times the nominal power. Here we find that 
at the end of the trial the ship had more steam than xt the 
beginning, 2d yet the 7imes reporter has the temerity t 
state that “it was found impossible to retain the necessary 
supply of steam.” If the Druid had been tested by the 
picked stokers of Portsmouth there is every reason to 


think that she would have done still better; but 
as it is, it must be borne in mind that, as regards 
speed and engine power, she has proved more success- 


ful than any ship of her class except the Sirius, also 
engined by Messrs. Maudslay and Field. It is much to be 
regretted, we think, that the officials on board refused to 
aid the representative of the 7'imes in the preparation of 
his report, inasmuch as it has led to the promulgation of 
errors peculiarly objectionable in the case of a ship like the 
Druid, used to test the relative merits of various propellers. 
Obviously they should either have taken care that no 
report at all appeared, or a correct one. Mrs, Vansittart 
is not the one least likely to suffer. The ridiculous claims 
advanced for her father by the 7'imes are not unlikely to 
do her cause an injury, the more vexatious that we believe 
Mrs. Vansittart would be last to put forward such claims 
herself. 

As to the cause of vibration in the Druid, it is impossible 
to speak with certainty. A difference in trim and in the 
form of the screw may possibly do much to reduce it; but 
it is to be feared that it only atfords evidence of great con- 
genital weakness in the stern frame of the ship. 


THE RESIGNATION OF COLONEL BOXER. 

WE regret to have to announce that Colovel Boxer has 
tendered ‘his resignation as Superintendent of the Royal 
Laboratory at Woolwich, and that his resignation has been ac- 
cepted. After sixteen years passed actively in the discharge 
of onerous and highly responsible duties, during which 
time his inventive talent and administrative ability have 
been of the greatest service to his country, he felt that, in 
consequence of recent Government measures, he could no 
longer hold office with satisfaction and comfort. He will 
be much missed in the service. His exertions towards 
the improvement of our war matérie/ have left many monu- 
ments behind them. The service cartridge, the para- 
chute light, the shrapnell shell, and several fuses, all 
bear his name, and will show to younger soldiers yet to 
come, who may not have known him in his official capa- 
city, that there was once a man at the head of the Royal 
Laboratory whose sole object was to lay out the country’s 
money tothe best advantage, and to improve and perfect 
the rough tools of war that he found in his charge. 

If the Government would only remember that positions 
of trust like those of the superintendents of the Royal Arsenal 
can only be filled efficiently by men who have had a spe- 
cial training in the duties of the profession—for it really 
is a profession—which they are called upon to discharge, 
and that to place in authority an official who knows 
only how to use the stores or guns he is suddenly called 
on to make, would be a suicidal act, we should hear less 
of the poticy which is believed to exist, that the strong and 
really valuable men are, in one way or another, to be got rid 
of. We cannot but regret Colonel Boxer’s retirement as a 
public loss, but our feeling is further enhanced when we 
recall to mind that the reorganisation of our field artillery, 
and the improvement of its wretched condition, were 
actively being worked out by him, and that the responsible 
introducers of the present ineftieient equipments are still in 
high office. 

No successor to Colonel Boxer has been appointed as yet, 
and some little time will probably elapse before the vacancy 
is permanently filled up. In the meantime Captain Ma- 
jendie, R.A., who was the Assistant Superintendent, is 
doing the work of his late chief as well as his own, under 
the title of “ Acting Superintendent.” Can any satisfactory 
reason be adduced why he should not continue to hold the 
office in permanence! He has had all the necessary 
training, and if we cannot have Colonel Boxer, at least we 
can have an officer who has worked with him long and 
efficiently. 

NAVAL ORDNANCE, 

WE are not a little disgusted to find the Times attempting 
once more to open up the whole subject of the reconstruc- 
tion of our ordnance; and this, too, by adopting a system 
of misrepresentation unworthy of any respectable journal. 
It seems that Mr. Childers has recently paid a visit to Sir 
Joseph Whitworth’s gun factory at Manchester, and the 
Times finds in this fact evidence that the First Lord of the 
Admiralty doubts the value of the guns he has got, and 
proposes to obtain from Sir Joseph something better. If 
the 7imes had rested content with this interpretation of 
Mr. Childers’ visit, we should have held our peace ; but 
“the leading journal ”—we like to be satirical—goes on to 
say— 

“We have been so long accustomed to praise so highly the coil- 
built gun and its ogival-headed Palliser projectile, that possibly the 
known defects of both have been ignored, and a false belief en- 
gendered of their infallibility. If the First Lord really entertains 
any doubt as to the efficiency of our present rifled naval gun and 
its projectile as an armour destroying power in any future action 
between the ships of this and | other country at sea, he is not 
at all singular in that respect. For some time past a feeling has 
been growing up among naval officers and others acquainted with 
the subject, that, as we increased the size of our naval ordnance 
to 12, 18, 25, and now to 30 tons weight, we were drifting rapidly 
into a state of things that as yet was not by any means clearly 
defined or understood, but which it was just possible might be 








366 





THE ENGINEER. 


Dec. 3, 1869. 








attended by two primary conditions that should render the guns 
of our ships practically harmless against an enemy’s armour. The 
two conditions that threaten the efficiency of the artillery of the 
navy are—(1) the acknowledged weakness of the gun itself, and 
its incapability to withstand the burning of very largely increased 
powder charges; and (2) the deflective properties of the projectiles 
and their brittleness.” 

No more mischievous paragraph was ever penned than 
the foregoing. The First Lord of the Admiralty is very 
singular if he entertains the smallest shadow of doubt as to 
the value of our present guns. We flatly deny that any 
feeling has been growing up among naval officers and 
others, that we are drifting, or have drifted, into a state 
of things not clearly defined as regards twelve, eighteen, 
twenty-five, or thirty ton guns; and we have at least as 
many opportunities for acquiring information on this sub- 
ject as the Zimes. But these are small matters as compared 
with the statement contained in the sentence beginning, 
“'The acknowledged weakness.” We deny that any weak- 
ness is acknowledged in the 7imes sense by any individual 
who kiiows enough about our modern heavy guns ; and 
the 7%mes will have to produce some evidence of the truth 
of its statements before they will be accepted on this point 
outside a narrow circle. 

lf we are disgusted with the attacks on our guns, we 
are equally amused by the 7imes onslaught on ogival- 
headed chilled shot. Not long since Major Palliser 
was all in all to the Z%mes. Chilled shot were his ; 
ogival heads were his ; the permanence of the naval power 
of Britain was his. We unhesitatingly spoke the truth as 
regards all these things, and found nothing particular for 
which to praise Major Palliser, but we sincerely commise- 
rate him now. He has had a serious fall. This is how the 
Times speaks of its whilome protegé, or rather of his inven- 
tions :— 

‘Where lies the fighting value of the ogival-headed projectile? If 
it strikes the side of an armoured ship obliquely—as in the firing 
at the turret of the Royal Sovereign—it flies off at an opposite 
angle to that of its flight from the mouth of the gun to the ship’s 
side, for it has no “‘bite,” or it breaks up into a thousand pieces. 
It has made good penetration into and through plating and targets, 
but with such work done by it the gun has been fired at right 
angles with the plate pierced, and then the cone-headed form of 
the shot enabled the latter to ‘‘ shoulder” its way through. There 
is no record of oblique firing at armour plates or plated targets 
with the present naval gun, nor does there appear to be any record 
in existence, at the Admiralty or elsewhere, of the question having 
been closely considered in its application to ironclad fleets of the 
present day.” 

The last statement is absolutely untrue, and the writer 
of the article, if he is fit to write on such subjects at all, 
must know that it is untrue. As regards the first portion 
of the paragraph, we find ourselves compelled, in the spirit 
of fair play, to say a word in favour of Major Palliser’s 
ogival-head, and of the chill. The projectiles known as 
Major Palliser’s have done what no other projectiles ever 
did, and it has yet to be demonstrated by actual ex- 
periment that they can be beaten. From the first 
line to the last the article is written with a view 
to force Whitworth ordnance on the attention of 
the public. Sir William Armstrong and Sir Joseph 
Whitworth both competed for public favour as makers of 
ordnance years ago. Thelot wascast infavourof the first, and 
£3,000,000 of gold were spent, leaving the country without a 
gun. The 7imes thinksthatitis Sir Joseph Whitworth’s turn 
now, and is, with not a little audacity, attempting to prove 
that with Whitworth steel ordnance we should do better 
than we can possibly do with the Fraser gun, the finest 
weapon inthe world. Let not our readers be deceived. The 
Whitworth gun is at this momentamyth. There is nothing 
of the kind which possesses the smallest proved value, nor 
is there a fraginent of evidence that a good gun can ba made 
of such steel as is now available either to Sir Joseph or any 
one else. If the 7'imes is to have its way there will be simply 
a second outlay of a couple of millions without any 
more satisfactory results than those attending the labours 
of Sir William Armstrong. Let us hope that Parliament 
will energetically resist any attempt to waste the funds of 
the nation on the remodelling of a system of ordnance now 
superior to that possessed by any other nation on the face 
of the earth, and so far practically perfect. 

ANNULAR KILNS AND FURNACES. 

WHuI:st it is always dangerous to praise novelties, there 
is generally little interest in praising any well-established 
thing. On the other hand, it may be of great use to draw 
attention to a successful apparatus susceptible of many 
cognate applications besides the particular one in which it 
has made its reputation. This we consider to be the case 
with the Hoffmann annular kiln, of which we give a deserip- 
tion and theoretical investigation on other pages. In all 
there are not less than five hundred of these kilns at work in 
different parts of the world—Europe, the United States, 
India, and Australia. In England and her colonies alone 
there are upwards of ninety in use, and the power of pro- 


duction within merely England and Ireland can be 
reckoned at nearly one million of bricks dai/y. Our 


Admiralty use five, the Indian Government already six. 
More than one hundred oblong kilns, such as that shown in 
the illustration, are at work. At Berlin, where the inventor 
is living, a society composed of the users of these kilns has 
been established, and they issuea quarterly volume containing 
very sound and elaborate paperson the manufacture of bricks, 
pottery, lime, and cement. In Germany the kiln is, in 
fact, not merely used for burning bricks and lime, as is almost 
entirely the case in England, but also pottery and Portland 
cement. Excellent results, as regards quality and quantity of 
production, have been obtained by Messrs. Dykerhoff, 
of Biebrich, and others, by the application of annular 
kilns to the production of Portland cement. The 
plan adopted in Germany is to form this important 
cement into bricks, and then to burn them in the 
usual way. The terra-cotta work of the new market 
at Shrewsbury was burnt in these kilns by Mr. Ensor, 
of the well-known fire-clay works near Burton-on- 
Trent. Amongst its other important applications are those 
for roasting iron and other ores and maki coke. The very 
easy way in which the draught can be regulated and the 
temperature increased and diminished also point to its 
application to the important purpose of annealing malleable 





iron castings. Successful experiments in this direction have 
been carried out already. 

The powers of production of these kilns vary from 4000 
to 40,000 bricks daily, and for lime from 10 to 100 tons per 
day. The larger sizes are generally made of an oblong 
shape, as the circular form covers up too much ground; and 
the first form has been chosen for our illustration. The 
absence of smoke from them allows them being set up in 
localities where other kinds would be indicted as nuisances. 
Messrs. Kelk, Waring Brothers, and Lucas were thus 
allowed to set up two kilns at Kensington for making up 
the clay from a railway cutting in the Metropolitan Railway 
direct. During two years they there made 25 millions 
of bricks. The consumption of smoke is also obtained in a 
legitimate way, and not, as is often the case, by an undue 
consumption of fuel. We could scarcely have believed in 
the great saving of fuel effected without the evidence before 
us. As Professor Thomson, of Belfast, has observed, “ for 
both the brick burning and the lime burning, the saving of 
fuel, relatively to that consumed by the ordinary methods, 
is such as to appear at first sight almost incredible.’ 
Messrs. Waring Brothers erected some years ago, for 
only eighteen months’ use, a kiln at King’s Cross, under the 
superintendence of Mr. H. Wedekind, the agent of 
Mr. Hoffmann. As compared with the common Scotch 
kiln, it is stated that as regards labour in burning 
1000 bricks there was a reduction from 1s. 6d. to only 6d.; 
in coals, from 7s. 104d. to 1s. 6d ; and in loss by “wasters,” 
from ls, to nil, or a total saving of 8s. 44d. per thousand. 
Messrs. Joseph Cliff and Son, the well-known fire-brick 
makers, near Leeds, inform Mr. H. Chamberlain, the agent 
for the North of England, that they use only one-third of 
the fuel they did in ordinary kilns. Ina letter of last 
week’s date, the Swan Banks Company, near Halifax, who 
have five of these kilns, state that while they formerly 
paid 5s, 1d. per thousand for burning in their old kilns, 
they now pay only 63d. 


LITHRATURE. 


The Public Parks and Gardens of Paris described and eonsidered 
in relation to the wants ofour own Citics, and of Public and 
Private Gardens. By W. Ropinson, F.L.S., &c.: with up- 
wards of 400 Illustrations. London: John Murray, 1869. 

Tus book, which is very handsome, and contains a 
vast amount of interesting and valuable matter, would 
have been noticed before, but for an accident which has 
no interest for our readers, the delay having been increased 
by the fact that a portion of the contents which has most 
interest in an engineering point of view has already been 
dealt with in our columns. We refer to the methods of drain- 
ing and watering the Bois de Boulogne,which were fully dealt 
with in THe ENGINEER in August, 1868, in a notice of M. 
Alphand’s book on the same subject, published by M. J. 
Rothschild, of Paris. This notice was illustrated by seve- 
ral of the cuts from the last-named work which appear 
in Mr. Robinson’s book ; and here we have a complaint to 
make against our author, of which we will relieve our 
minds at the outset. A considerable number of the illus- 
trations are taken from M. Alphand’s work ; to this we 
see no objection, but we think that some mention of the 
fact ought to have been made, but during a tolerably care- 
ful examination of Mr. Robinson’s six hundred pages we 
have not found any acknowledgment of the fact. 

Mr. Robinson first visited France, we believe, in the 
year of the Exhibition, and his enthusiasm seems to us, 
who have been acquainted with Paris for many years, 
somewhat excessive. He sees everything couleur de rose ; 
and, besides, he treats a subject which partakes of engineer- 
ing, architecture, and political economy, too exclusively 
from the gardener’s and horticulturist’s point of view. We 
are delighted with the book ; when he is on his own ground 
we revel in his account of trees and flowers ; but we cannot 
follow him in his intense laudation of almost everything 
done in Paris, seeing that he has not a word to say about 
the policy of the Municipal Acts, their enormous cost, or 
the excessive hardship that has heen inflicted upon the 
inhabitants by the frequently despotic and hasty preceed- 
ings of the authorities. His enthusiasm also makes him 
overlook facts, or, perhaps, the constitution of his mind is 
averse to figures—very serious faults in a writer on munici- 
pal arrangements. It would have been well to have stated, 
as M. Alphand does in his work, that the transformation 
of the Bois de Boulogne alone has cost £574,079, reduced 
by the sale of building plots around to £222,905, and that 
the plantations only in the same park cost £25,396. Then 
with respect to the removal of large trees a very important 
subject indeed—Mr. Robinson gives engravings of “ the 
tree lifting machine,” but he omits many important par- 
ticulars respecting it. He does not tell his readers 
anything about the cost of the operation—he does not say 
that three machines of different power are used—two 
being constructed of wood and one of iron, and costing 
respectively, on M. Alphand’s authority, £28, £44, and 
£340 each. It would have been well, also, to have given 
the actual cost per tree, which varies from 16s. up to 
£5. Mr. Robinson overrates the success of transplanting, 
and does not lay suflicient stress upon the great care 
required in protecting trees from accidents after removal, 
and, consequently, the heavy expenses attending the 
process. In fact, we find much in M. Alphand’s book on 
this subject which we think Mr. Robinson should have 
quoted with due acknowledgment. 

When Mr. Robinson is at home in his subject he is 
full, fluent, and thoroughly practical. The information 
which he has collected respecting the tools, implements, 
and accessories employed by the gardeners and fruit 
growers of France, is admirably given and fully illus- 
trated ; and the same is true of the arrangements of 
market gardens, orchards, glass houses of all kinds- 
trellising, and all the other material for training and attach, 
ing trees, shrubs, and plants, fruit stores, walls, fences, 
edgings, seats, chairs, and other garden furniture. 

The objections that we have made above apply toa very 
small section of the book ; the great bulk of it relates to 
gardening, horticulture, and floriculture, pure and simple, 








and although we can only speak en amateur, we believe 
that Mr. Robinson has collected a vast amount of most 
useful information. There are chapters which have, besides 
their technical value, great interest from economical and 
sanatory points of view, such as that of the cultivation of 
mushrooms in the abandoned quarries around Paris, 
which is treated very fully, and, as far as we remember, 
for the first time in an English work, on the culture of 
fruit, and especially on the market gardens of Paris and 
the production of vegetables. 

Mr. Robinson might have extended the title of his 
work, for it is not confined exclusively to Paris. He 
visits Vincennes, Versailles, St. Cloud, and Meudon, grand 
old Fontainebleau, the famous grape gardens of Thomery, 
where the “ Chasselas de Fontainebleau” are produced, 
the peach gardens of Montreuille, and many other interest- 
ing spots, from Rouen on one side to the Cote d’Or on 
the other. 

The volume is beautifully printed, and cannot fail to 
find its way into the libraries of all who have a taste 
for gardening. 


SURVEYING AND LEVELLING IN CHINA. 

A sMALL volume of “ Lectures upon Chinese Rural Economy,” 
which appeared not long since in St. Petersburg, from the pen 
of a well-known Russian writer, long a resident in China, M. 
Skatchkoff, affords some curious particulars respecting the prac- 
tice of surveying and levelling amongst the Celestials. 

The unit of land measure in China, M. Skatchkott tells us, is 
the 4a, or fathom, which contains five Chinese feet or tse. The 
Chinese foot, like the English, is supposed to have had its origin 
in the average length of that portion of the human frame 
whence it derives its name. Its value is about 14, English feet. 
The @, or fathom, is consequently equal to 5,°, English feet. 
Two hundred and forty square J@ make a Chinese acre, or md, 
which is equivalent to ‘16 of an English acre. ‘This is the mea- 
sure recognised in the assessment of the land-tax. It is distin- 
guished, accordingly, as the “ Government” or “Treasury” md. 
‘There are two other varieties of acre occasionally employed— the 
“agricultural,” containing 360 square U@, and the “great” md, 
which is equal to 720 square b@. All these varieties have been 
in use from a very remote period. There is, however, reason to 
believe that, in ancient times, the “great” m@ was most fre- 
quently employed—a fact which should be borne in mind in any 
investigation of the agricultural statistics given by early Chinese 
writers. 

There is still another description of land measure—the tsaen— 
which includes a “ treasury,” an “agricultural,” and a “ great” 
tsuen, the latter being equivalent to 5} English acres, nearly. 

The measurement of land is performed on the principle of 
chain-surveying. ‘lhe chain is replaced by a line divided into 
fathoms and fifths (feet), which is wound upon a reel fitted into 
an oblong wooden box. ‘he latter contains, in addition, a 
supply of black paint for writing, and the small camel’s-hair 
pencils or “stumps” which take the place of pens with Chinese 
scribes, Ten iron pins are used with the line, as by English 
surveyors. 5 

As early as the fifth century of our era, it appears to have 
been customary for the governors of Chinese provinces to notice 
in their annual financial reports the changes in extent and 
assessable value of the cultivated lands within their jurisdiction, 
About the year 1000 a.p., however, a general survey was made 
of all the occupied lands in the empire, and a species of Dooms- 
day-book was compiled for each province. ‘his system has 
remained in force ever since. At the outset all occupied lands 
were classed under one of the five following heads, viz., rocky 
or woody, hilly, champaign, marsh, littoral. Three qualities of 
soil were recognised under each head—good, medium, and poor ; 
and three descriptions of culture—good, middling, and indit- 
ferent. Subsequently, with a view to obviate the difficulties 
arising from the occurrence of several varieties of land within 
the same enclosure, it became customary to regard every separate 
plot of ground as divided into a number of equal parts, varying 
irom 10 to 40 according to the character and value of the pro- 
perty, the quality and assessable worth of each sub-lot being 
registered separately if necessary. : 

M. Skatchkoff relates that during his sojourn in Djoungaria 
(Chinese Tartary), he was an eye witness oi the labours of a 
survey commission, employed under the orders of the Pekin 
Government in setting-out certain new lands, distant about 30 
versts from the town of Tchoutchoutchuk, in 250 tsian lots.t 
The registration was performed by two Government clerks, 
under the superintendence of the commissioners, The fieldwork 
of the survey was executed in like manner, under the personal 
supervision of the commissioners, by ten deputies chosen by lot 
from a list prepared beforehand of 350 applicants for the lands 
aforesaid. No outlay was incurred by the Government in these 
operations, as the expenses of the survey, which did not exceed 
ten roubles, or thirty shillings in all, were charged prospectively 
against the future occupants of the allotments. 

The canal system of the Chinese empire, and the universal 
application of irrigation, with its numerous ingenious adaptations, 
sufficiently testity to the practical skill of the inhabitants in 
hydraulic science. But the processes of levelling are conducted 
in a very primitive fashion. 

The instrument employed is a modification of the water-level 
—an oblong trough of buckthorn or other similar wood, clamped 
with iron, and open at the ends. The interior surfaces of the 
aides are ruled horizontally with fine parallel lines in red or biack 
paint, to serve as guides to the observer's eye. The trough.is 
suspended by a single cord from a hook fastened beneath the 
apex of a wooden tripod stand. The usual height of the latter 
is 44ft. The instrument is adjusted by pouring water into the 
trough—which is deeper in the centre than at the extremities-— 
and then shifting the suspending cord or the legs of the tnipod 
until the surface of the water coincides with a pair of the hori- 
zontal! lines. With this level, and with the measuring-line and 
pins before described, all the requisite “ field work” is readily 
and effectually, if not very expeditiously performed. — 

All matters connected with the water-supply are intrusted to 
a guild with an unpronounceable name, the members of which re- 
ceive special instruction in subjects appertaining to hydraulics. 

M. Skatchkoff adds that geographical manuals exist of each 
district, which, besides a great variety of statistical information, 
contain the most minute details of its topographical, and espe- 
cially of its hydrographical features. Many of these works are 
issued by the Government at very low prices, and revised edi- 
tions appear from time to time. 

* *Leetures on Chinese Rural Economy,” delivered at the Imperial 
Economic Museum, St. Petersburg, by M. Skatchkoff. St. Petersburg, 
1867. 

t Sixpenny lots. The average price of land in the older districts of 
eR varies, according to M. Skatchkoff, from £2 to £10 per acre 
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ON THE THEORY OF BRICK BURNING. 

Wegiveelsewhere a description of andthe resultsobtained 
with one of the most successful and economical kilns ever 
used for burning bricks and similar ware, and we will now 
attempt to deduce the principles upon” which these results 
are obtained. There is some difficulty in establishing a 
perfectly accurate basis of comparison, as certain clays re- 
quire much more heat than others, besides other difficulties. 
In frirnaces such as common brick and other kilns working 
at high temperatures, there are two obvious sources of 
thermal loss—the heat carried by the fire gases up the 
chimney, and the heat contained in the bodies to be heated 
at their exit from the furnace, or heat which is not merely 
lost in itself, but also causes a loss of time and work in 
cooling. The hot air from ordinary kilns often passes 
away during a considerable part of the process at a red 
heat. As regards the heat left in the bricks themselves after 
burning, it can easily be imagined what a great store-house 
of heat is contained in the several hundred tons of bricks 
at a white heat operated upon in an ordinary kiln. Amongst 
the bodies to be heated before any useful etfect can be pro- 
duced is also necessarily the kiln itself. Another important 
cause of loss of heat is therefore the loss caused at each 
interruption in the working of an ordinary kiln. Almost 
the whole of the heat taken up in the mass of masonry 
is lost, as it is necessary to wait till the kiln be cooled down 
before proceeding to charge it afresh, 

A pretty accurate estimate of the expenditure of heat in 
burning bricks may be formed by comparingthe quantity of 
fuel actually used with the quantity of heat theoretically 
required. The following data will enable us to make the 
calculation :—1000 bricks ready for the kiln weigh about 
10,000 Ib., and lose during burning about 15 per cent., or 
1500 lb, One pound of water requires for evaporation 
652 units of heat. The steam escapes from the kiln at a 
temperature of about 300 deg. Cent., and it must, there- 
fore, be heated from 150 deg. to 300 deg. Cent. The 
specific heat of steam is ‘847. The bricks themselves, 
weighing 8500 lb., are heated to about 1200 deg. Cent., 
and the specific heat of clay may be taken as ‘200, 

These data give the basis for the following calculation 
made by Herr Versmann, a German savant, formerly 
assistant to the late Mr. Graham, of the Royal Mint :— 
1500 lb. of water to be converted into steam require 
1500 x 652 units of heat = 978,000 units; 1500 Ib. 
of steam to be heated to 300 deg. Cent. require 1500 x 
150 x 0°847 = 190,575 units; 8500 1b. of dry bricks to 
be heated to 1200 deg. Cent. require 8500 x 1200 x 
0°200 = 2,040,000; total 3,208,575 units of heat. 

Now to burn 1000 bricks in a common kiln certainly not 
less than 10 ewt. of coal are required, or an absolute heat- 
ing effect of 8000 units, which is equal to 10 x 112 x 
8000 = 8,960,000 units of heat. Therefore the propor- 
tion will stand thus: — Units of heat theoretically 
required, 3,208,575; units of heat practically required, 
8,960,000; difference, 5,751,425, or 64 per cent. 

This calculation shows an actual waste of 64 per 
cent. of heat ; but even this is not all, as we must not 
forget that the whole of the heat required to raise the 
temperature of the ordinary kiln to 1200 deg. Cent. is 
entirely lost in the subsequent cooling. The most serious 
loss is chiefly due to the following causes :—The kiln, 
being allowed to cool after each burning, the whole brick- 
work must be heated afresh each time. A strong radia- 
tion of heat also takes place from the walls during burning. 
Further, a large amount of air is uselessly heated in the 
fireplace at the beginning, andthe flame escapes too directly 
and too rapidly towards the end of the operation. Now 
all these difficulties are overcome in the construction of 
Hotfmann’s kilns, because in them the air required for sus- 
\aining combustion is passed over bricks which have been 
ournt a day or two before, and is heated to at least 300 
deg. Cent. The waste heat, therefore, instead of escaping 
directly into the chimney, passes over air-dried bricks, 
which lose all their moisture and actually become red-hot 
before any fuel is used. The vast importance of these 
two points can easily be shown by calculation. One cwt. 
of coal requires for complete combustion about 1000 Ib. 
of air, which are brought to the temperature of the fire- 
= at the expense of part of the coal, The amount of 
heat required to raise the temperature of 1000 Ib, of air 
to 300 deg. Cent. is the same as will raise 0°2669 x 3 x 
1000 = 800 Ib. of water from 0 deg. to 100 deg. Cent. 
faking the heating effect of the coal as equal to 8000 units, 
the required heat will be obtained by ae — = 10]b. of 

.¢ 
coal, or about 9 per cent. of the coal to be burnt. The 
benefit of utilising the waste heat is, therefore, twofold— 
(1) the moisture of the bricks is converted into vapour ; 
and (2) the heat accumubates in the bricks. 

One thousand air-dried bricks contain, as stated above, 
about 1500 lb. of water, which require from 14 per cent. 
to 25 per cent. of coal for evaporation, or about 25 per 
cent. of the whole quantity of coal required for burning 
1000 bricks. The heat accumulated in the bricks may be 
estimated by assuming that the bricks require to be 
heated to 1200 deg. Cent., and that the first 300 deg. 
Cent. are furnished by the waste heat, which is equal to 
15 per cent. 

_.There would thus be a saving of, say, 59 per cent. in fuel 
by the simple arrangement for heating the air and utilising 
the waste heat. The heat is also utilised in the most scien- 
tific manner possible. As the transmission heat froma hot 
body to a cooler one is in proportion to the difference of the 
temperatures existing between them; it is an axiom univer- 
sally attempted to be carried out in all applications of heat 
to drying and warming bodies, that (say) a heated current 
should be applied to the body at its hottest stage ; and 
that, when at a lower temperature, it should come in con- 
tact with the body intended to take up heat when at its 
lowest stage of temperature. 

Tn the Hoffmann kiln there is yet another important 
source of saving in the fact that the moisture is driven into 
the chimney, and is never carried over the fuel, uselessly 
conveying away, as it would do, enormous amounts of latent 
heat. he effects of moisture in combustion are well 








known in the case of cold-blast furnaces. These work 
much better in cold than in warm weather, as the cold air 
then contains much less moisture. Anothersource of economy 
of fuel is that the most inferior qualities—any sort of fuel, in 
fact—wood, turf, small coal—can be used. This is due to 
the fact that the combustible is merely dropped down into 
compartments containing bricks already at a high tempera- 
ture and supplied with air already heated. The carbon 
can immediately combine with the oxygen, and the heated 
gases thus quietly revolve round to the next compartment. 
Lastly, amongst the other influences rather difficult to esti- 
mate with exact precision, but nevertheless in action, may 
be reckoned the influence of the particular construction of 
the kiln in relatively diminishing the radiation from the 
brickwork of the furnaces, 








ENGLISH AND CONTINENTAL INTERCOM- 
MUNICATION, 

3y Mr. Perry F. Nursey, 

(Continued from page 333). 
Tue interior of the bell will be bored out toa cylindrical surface like 
the inside ofasteamcylinder. The tube to beconstructed within will 
consist of cast iron plates in segments 4in. in thickness, connected 
by flanges bolted together inside the tube, leaving aclear diameter 
of 13ft. when finished. Surrounding this tube, and forming part 
of it, will be constructed annular discs or diaphragms, the outside 
circumference of which will accurately fit the interior of the bell. 
These diaphragms will be furnished with arrangements for making 
perfectly water-tight joints, for the purpose of excluding sea water 
and securing a dry chamber within which the various operations 


for building up the tube, and for pressing forward the beil as each | 


ring of the tube is added, will be performed. There will always 
be three, and generally four, of these water joints contained 
within the bell. Aclear space between the end of the tube and the 
end or projecting part of the bell of 36ft. will be left as a chamber 
for the various operations. Within this chamber powerful 
hydraulic presses, using the built and completed portion of the 
tube as a fulcrum, will, as each ring is completed, push forward 
the bell toa sufficient distance to admit the addition of another ring 
to the tube. The bell will slide over the water-tight joints de- 
scribed, one of which will be left behind as the bell is projected 
forward, leaving three always in operation against the sea 
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machinery, the interest of outlay during construction, and 
engineering superintendence, with a large margin for contingencies, 
is £8,000,000. 

GRANTHAM. 

Mr. John Grantham’s proposition for improving the communi- 
cation between England and France is to turn the present system 
to account, and to make an efficient means of transit whilst the 
more elaborate schemes are being perfected and rendered practical. 
Mr. Grantham proposes steamships 400ft. long, 45ft. beam, and 600 
nominal horse-power, to be built of steel, and to draw 6ft. 6in. 
water, and to steer from either end, to avoid the necessity of 
turning. The lower.part of the ship is to be cellular, so as to 
avoid the danger of sinking if injured by a collision, and to add 
to her strength. This cellular portion is 6ft. in depth ; over it 
would be the main saloons, these to be 10ft. in height, and pro- 
vided with ampleaccommodation for reclining in bad weather ; good 
refreshment tables also would be provided, with light and air to 
avoid that gloom and closeness so painful to landsmen when on 
board ship. Between the paddle boxes would be a promenade 
deck, 100ft. long, on the extremities of which would be the houses 
from which the vessel would be steered. To strengthen her 
admidships, with the least amount of weight, there would be pro- 
vided four open longitudinal girders, about 250ft. long, so arranged 
as to cause very little obstruction on the ship, and longitudinal 
bulkheads, about 90ft. long, would run through the engine com- 
partment. In addition to these precautions the plates of the 
sides would be extended up, and form the inner side of the paddle- 
box, drawn off towards the ends at the same angle as the trussed 





The weight of the bell and of the machinery within it, will be | 


a little in excess of the weight of water displaced, and, therefore, 
the only resistance to be overcome by the hydraulic presses when 
pushing forward the bell is the friction due to the slight difference 
in weight and the head or column of water pressing upon the 
sectional area of the bell against its forward motion. In like 
manner the specific gravity of the tube will be a little in excess 
of the weight of water which it displaces ; and in order to obtain 
a firm footing on the bottom of the sea the tube will be weighted 
by a lining of brick in cement, and for further protection will be 
tied to the ground by screw piles, which will pass through stuffing 
boxes in the bottom of the tube. These piles will, during the 
construction of the tube within the bell chamber, be introduced 
in the annular space between the outside of the tube and the in- 
side of the bell, and will be screwed into the ground as they are 
left behind by the progression of the bell. The hydraulic presses 
and the other hydraulic machinery which will be employed for 
lifting and fixing the various segments of the tube will be supplied 
with the power required for working them from accumulators on 
shore, on Sir William Armstrong’s system, and the supply of fresh 
air required for the sustenance of the workmen employed within 
the bell and within the tube will be insured also by steam power 
on shore. As the tube is completed the rails will be laid within 
it for the trains or wagons to be employed in bringing up seg- 
ments of the rings as they may be required for the construction of 
the tube, and for taking back the waste water from the hydraulic 
presses, or any water from leakage during the construction. 

The tube will be formed of rings of 10ft. in length, each ring 
consisting of six segments, all precisely alike, turned and faced 
at the flanges or joints, and fitted together on shore previous to 
being taken into the bell, so that on their arrival the segments 
may, with certainty and precision, be attached to each other. 
Every detail of construction has been designed, and, so far as the 
authors of this project can see, no contingency has been left un- 
provided for. The possibility of injury by anchors or wrecks, or 
submarine currents, has also been investigated- The tube when 
laid will be secure from all dangers arising from such ¢ 

The building of the tube will be commenced on dry land above 
the level of the sea, and will be gradually submerged as the tube 
lengthens. The operations on dry land will be attended with 
more difficulty than those under water, but all these circumstances 
have been carefully considered and provided for. The rings form- 
ing the tube will be made by special machinery, to be expressly 
constructed for facilitating the work and economising the cost. 
This machinery is all designed and specified. The first half mile 
will test the feasibility of construction, for that will have to be 
built both above and under water. When once fairly under water 
the progress should be rapid, and it is estimated that the whole 
undertaking may be easily completed in five years from the com- 
mencement. 

The precise line to be taken betwixt the English and French 
coasts can hardly be determined without a more minute survey 
of the bottom of the Channel than at present exists. It will 
probably be between a point in close proximity to Dover on the 
English coast, and a point in clos2 proximity to Cape Grisnez on 
the French coast. From anexamination of the Admiralty charts, 
and of such information as at present exists, the sea bed on this 
line appears to be the most uniform and level, and, while free 
from hard rocks and broken ground, to consist of coarse sand, 
gravel, and clay. The average depth of water is about 110ft., the 
maximum about 200ft. On the line suggested the water increases 
in depth on both sides of the Channel more rapidly than elsewhere, 
although in no instance will the gradient be more than about 1 in 
100. The tube, when completed, will occupy about 16ft. in depth 
above the present bottom of the sea, Up to the point on each 
shore at which the depth of water above the top of the tube would 
reach, say, 30ft. at low water, an open pier or other protection would 
have to be constructed for the purpose of pointing out its position, 
and of preventing vessels striking against the tube. These piers 
may be rendered subservient to harbour improvements. The 
tube at each end would gradually emerge from the water, and on 
arriving above the level of the sea would be connected with the 
existing railway systems, so that the same carriage may travel all 
the way from London to Paris. 

The distance across the Channel on the line chosen is about 
twenty-two miles. The tube as proposed is large enough for the 
passage of carriages of the present ordinary construction, and to avoid 
the objections tothe use of locomotives ina tubeof so great a length, 
and the nuisance which would be thereby created, and taking 
advantage of the perfectly circular form which the mechanical 
operation of turning, facing, &c., will insure, it is proposed to work 
the traffic by pneumatic pressure. The air will be exhausted on 
one side of the train and forced in on the other, and so the re- 
quired difference of pressure will be given for carrying the train 
through at any determined speed. Powerful steam engines, 
with the necessary apparatus for exhausting and forcing the air 
into the tube, will be erected on shore at each end; and, sup- 
posing one tube only to exist, the traffic will be worked alternately 
in each direction, This system of working the traffic will secure 
aconstant supply of the purest air, which will accompany every 
train, 

The estimated cost of the whole undertaking, including the 
stations and approaches at each end, the engine power and 
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girders. 

In order to facilitate the transfer of passengers and luggage from 
the piers to the ship wide and ample means are provided at three 
| different elevations to receive the stages from the shore. The 
| lowest of these is on the level of the main deck, the next is on 
| the level of the promenade deck, and the upper one is on the 
in’s platform; so that, whatever 

rest on the 


| 
| paddle-boxes or on the capt 
should be the state of the tide, the stages may 
| top of the piers, and be nearly level. On the piers are to be 
| erected sheds, under which the trains are to run, as in ordi- 
| nary railway stations, to be well enclosed and lighted, so 
| that but little delay or discomfort would arise. The stair- 
cases leading from the promenade platform to the deck should 
be easy, w ide, w ell-lighted, and sheltered. The great bulk of the 
uggage would be stowed in trucks, the bodies of which would be 
hoisted by hydraulic cranes on to the deck, and again lifted off on 
the other side and placed on wheels provided for them. In all 
this there is no nove Ity introduced ; all that is proposed may be 
seen in ope ration in other pl aces. The only que stion that can be 
raised is as to the facility of working a vessel, such as is here 
desctibed, in and out of the harbours. For experience in this Mr, 
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| Grantham refers to the American steamers, which are managed 


with wonderful pre sision, These vess¢ ls {have in some instances 
exceeded 400ft. in length. Those on the rivers draw 5ft. and 6ft. of 
water, and those which put to sea vary from 7ft. to 10ft.; but all are 
of immense height out of water, the wheel-houses of some be ing 
upwards of 40tt. above the water-line. Mr. Grantham’s vessel, 
though drawing only 6ft. Gin., will not exceed 15ft. above the 
water-lines at the ends. Long vessels steer much more steadily 
in heavy weather than short ones, and will, therefore, enter such 
harbours as Calais or Boulogne with more safety than the present 
vessels, and, when fairly entered, there is time to bring them to a 
standstill before reaching their berths. 

Mr. Grantham gives the following reasons for not adopting a 
vessel in which the trains should be carried bodily across ; 
First, there is the necessity of placing the vessel in a position of 
perfect stillness before taking trains on or off the ship. This involves 
new harbours on each side, with dock gates and break waters to 
protect them. Secondly, the large shipsnecessary to carry the trains 
will take a long time in bad weather before they can be placed in 
position and the gates closed. Thirdly, very few persons would 
remain in the carriages when being put on board, and, in the event 
of sea-sickness, they could not be allowed to remain, so that the 
passengers must have time to leave the carriages and walk on 
board. Lastly, the large outlay in forming the harbours, appli- 
ances for shipping the trains, and the extra cost of the ships, 
together with the heavy cost of working them, 











BovuTetT—18060. 

M. Boutet selects a point on the Dover hills nearthe Shakspeare 
Cliff for the commencement of his International Bridge, which is 
to touch the coast of France at Blanc Nez, a short distance from 
Calais, at which place the cliffs are about the same height as those 
on the English coast. These clifis, at either extremity rising 
nearly 400ft. above the level of the sea, serve as abutments for 
the proposed viaduct. To protect them against the destructive 
action of rain, winds, and frost, they will be faced with a solid 
construction of dressed stone. The project depends in effect on 
two remarkable innovations in the construction and establishment 
of the piers—of which there will be twenty-nine—and girders. 
In addition to the considerable height to which the former rise 
above the water (120 yards), the bases of the piers are sunk to the 
bottom ata dé pth varying from twe nty-eight yards to fifty-two 
yards. The centre pier will be half as larg as the others. 
All the pieces composing the work are of c: 

As such ponderous piers could not be erected by the ordinary 
means, M. Boutet proposes to construct on the shore their lower 
parts or bases toa height sufficient to rise ten yards above high 
water, and as soon as the iron skeleton is put together and bolted 
a number of large sheet iron buoys are distributed about the sur- 
face of the base. At low water the metallic framework thus 
prepared is made to slide upon the shore to low water mark, The 
tide in rising raises this raft or base of iron lightened by the 
buoys and floats it. A tug steamer then removes it to its place, 
previously indicated by one of a line of buoys attached to an iron 
cable stretched across the Straits ata depth of eighteen yards, 
By raising one of the buoys attached to the raft it is made to 
descend very slowly, the top being just above the level of the sea 
when the base touches the bottom. The base of the pier is pro- 
vided with large screws or spiral feet, which on being turned bind 
it firmly to the solid bed of the sea, and serve to establish the 
level if necessary. 

Next with regard to the superstructure, M. Boutet has hit upon 
a plan whereby the difficulties of transport, Xc., are overcome, 
He constructs rigid beams endowed with great powers of resistance 
of a weight relatively very small, and capable of being placed in 
position piece by piece, by the aid of a system of scaffolding con- 
structed as follows :—Between the abutment on the shore and the 
first large pier three temporary piers are placed at equal distances, 
This done, there are stretched in parallel lines a number of wire 
cables two metres (i.¢., two yards six inches) apart. They are 
connected and bound together by ties made of smaller cables, 
which interlace the large ones and hold each in its place, The 
whole forms a truss of sixty-three yards wide. The truss thus 
made is covered by a wooden fiooring, a guard is fixed on each side, 
and there is at once obtained a service bridge upon which 
scaffolding is erected to support the roadway of the bridge during 
its construction, the scaffolding being always at a sufficient height 
above the sea to allow the largest vessels to pass under it. Upon 
such scaffolding are supported the wire cables forming the roadway 
of the bridge, each of which is strained as nearly to a right line as 
possible, after which smaller cables are interwoven, bracing together 
the main cables and holding them firmly in their places, Each 
cable is composed of eight iron wires parallel to each other and 
bound together at intervals with strong wire collars, The strain- 
ing of the large cables is to be managed by means of weights, which 
are removed after the proper degree of tension has been attained, 
and the cables fastened down to the tops of the piers. For example 
We will assume the cable to be fixed at the abutment and laid 
loosely over the other piers, the weight would then be applied to 
the length of cable between the first and second piers. This would 
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bring the length between the abutment and the first pier taut, and 
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it would be made fast to the first pier. The weight would then 
be removed to the cable between the second and third piers, and 
the process would be repeated until every span of cable was 
stretched to its proper limit. The cables are carried without a 
break over the tops of the piers; each cable, therefore, will be 
twenty-one miles long. Above and below these cables are fastened 
beams of timber, over which the permanent way will be fixed. 
The author is informed that Mr. Ordish has pronounced that a 
portion of the scheme relating to the piers to be practicable, and 
the method of floating the bases exceedingly ingenious. Another 
eminent engineer, the chief of one of our leading railways, but 
whose name the author is not at liberty to mention, has examined 
M. Boutet’s plans for the superstructure, and states that the 
scheme is perfectly feasible. He, however, sees a difficulty about 
the piers, but, as we have it on the authority of Mr. Ordish that 
the piers are practicable, we may conclude the whole structure to 
be so. The bridge is estimated to cost £8,000,000, and to occupy 
three years in completing. It is stated that experiments in pro- 
gress give reason to expect that this estimate will not be exceeded. 
COLBURN. 

Mr. Zerah Colburn has recently proposed a novel method of 
facilitating the laying of a tube across the bed of the Channel. He 
has worked out all the details, but inasmuch as the idea forms the 
subject of a pending patent, only a general outline of the proposi- 
tion can be given. He proposes to construct a dry dock on the 
coast at a poixt where the tube is to be carried across. This dock 
is to be of any reasonable length, from a thousand feet to a 
mile, and only a few feet wider than the outer diameter of the 
tube. The sections of the tube are to be united together in this 
dock, the seaward end being fitted with a water-tight bulkhead 
and projecting through a water-tight opening in the dock gates. 
When a length of (say) a thousand feet of tubing was ready the 
rear end would be fitted with a bulkhead, the water admitted into 
the dock, and the tube slowly towed or floated out until the last 
section reached the dock gates. The gates would then be closed, 
the water pumped out, and the work proceeded with as before. 
On reaching the opposite shore the tube, after being made secure, 
is to be lined with brick in cement, and rails laid, and in other 
respects the work is to be complete. 








PARSONS. 

A pontoon vessel, of shallow draught, for the Channel passage, 
has recently been proposed by Mr. J. H. Parsons. He connects 
four pontoons together by cross girders, leaving a waterway be- 
tween the pontoons for the paddles, of which there are to be six— 
three forward and three aft. ‘The boilers, coal bunkers, &c., are 
to be placed in the centre of the vessel, and the engines at each 
end, In the deck arrangements the idea is to have a sleeping and 
a general saloon separate from each other. <A clear passage is to 
be left from stem to stern for working the vessel and for a pro- 
menade for passengers. ‘This vessel, it is contended, would be 
rendered independent of the tide in crossing the bar at Boulogne, 
and would make the service direct instead of tidal, as at present. 
The author believes that Mr. W. Bridges Adams has also proposed 
a somewhat similar vessel tu that of Mr. Parsons, 

WARING. 

The present paper would be incomplete, as far as the author’s 
knowledge extends, were he to omit to mention a proposition by 
Messrs. Waring to effect the Channel passage. Lut what that 
proposition is the author cannot say, as, on inquiry at Messrs. 
Waring’s office, the representative of that firm could only say that 
they ‘*had a concession.” What that concession was for, whether 
for a tunnel, a tube, a ferry, an embankment, a bridge, or an over- 
head railway, the author cannot say, inasmuch as, to the author’s 
inquiries on this point, the gentleman alluded to was specially 
reticent and painfully mysterious, 

As an embankment has been proposed as a means of facilitating 
the means of communication between London and the Continent, 
it may here be briefly referred to. An embankment, however, 
appears to be about the worst possible solution to the problem, 
firstly, because of the difficulty of carrying it out, and, secondly, 
because of the tremendous loss of property that it would cause. 

Mr. W. H. Barlow has proposed a submerged railway, but the 
particulars of this scheme have not come under the author's notice. 

Mr. Charles Boyd proposes a marine viaduct from Dover to Cape 
Grisnez, constructed with iron girders on 190 towers, 500ft. apart, 
and 500ft. above the sea, and he estimates the cost of such a bridge 
at £30,000,000. 

Mr. Hawkins Simpson has addressed the Board of Trade on the 
subject of working a submarine tunnel on a pneumatic system, 
which he has termed his ‘‘ Eolian system,” for which he claims 
cheapness, expedition, superior ventilation, and greater utility. 

Mr. Alexander Vacherot has a scheme, on which he has been 
engaged several years, and which he laid before the Emperor of 
the French in 1856, for laying on the bed of the sea a tunnel made 
or formed of concrete, so as to form, when completed, a monolith. 
He would construct it on the shore, and draw it down to its place 
in sections. 

ESTIMATES. 

It is of course taken for granted that the adoption of either 
tunnel, tube, or bridge, would prove a success commercially. But 
as this is an important point, and one upon the proof of which any 
project must be dependent, it may be as well to state a few facts 
in support of the argument that such an undertaking will pay. It, 
however, needs not that very much be said upon this point, for as 
soon as England is directly united with the European Continent, 
practical advantages of incalculable value will result. The re- 
sources of each country, and mutual exchange of produce, will be 
developed to a degree of which it is impossible to form anything 
like a correct idea, Mr. Chalmers went very carefully into the 
subject of the probable revenues to be derived from the establish- 
ment of a Channel railway. Writing in 1867, and referring to his 
estimate, he says:—‘‘I publish these figures in a brief prospectus 
of this project tive years ago, and I see no reason to alter them 
now, unless to increase them, After I adopted them I became 
acquainted with the work of M. de Gamond, and, on comparing 
figures, found a wonderful coincidence in the items of freight and 
passengers, his being £1,041,666 13s. 4d., and mine £1,049,375. 
He seems to have overlooked the mails* as a source of revenue ; 
his figures were compiled in 1856, and based on the actual business 
then done between England and the Continent, and as he could 
not have foreseen the impetus that has since been given to traffic 
between England and France by the recent Treaty of Commerce, 
and by the change in the passport system, his figures are more 
sanguine than mine, compiled in 1861, after these important 
changes had actually taken place.” 

Mr. Chalmers estimates the probable revenue as follows: 
2500 tons freight daily, or 912,500 per annum, at 12s. 64d., 
£570,312 10s.; 1500 passengers daily each way, or 1,095,000 per 
annum, at 8s, 9d., £479,062 10s.; mails, express freight, coin and 
bullion, extra baggage, &c. (say) £250,645 ; total annual revenue, 
£1,300,000. 

These figures, he observes, may appear too high to those 
who have overlooked the affinity between improved means 
of transit and the increase of traffic resulting therefrom. In the 
infancy of railway enterprise the anticipated traffic on a given 
line was based upon the business done by the stage-coaches and 
wagons of the day. It needs not that we compare the anticipated 
with the actual railway traffic, but we should bear in mind that 
our experience in that case did not prevent our falling into a simi- 
lar error in the case of ocean steamers, though fleet after fleet 
of these vessels have taken their places on the ocean, each creating 
for itself a trade where none such existed before. Between 1820 
and 1830, in the good old times of sailing packets, the number of 
travellers between England and the Continent did not exceed 80,000 
per annum. The establishing of a regular steamboat service 
* Mr. Chalmers and M. de Gamond have both omitted the revenue which 
would now be derivable from the electric telegraph companies. 
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raised the number in twelve years to 350,000," and since the intro- 
duction of railways it has arisen to upwards of a million. This 
great increase is not to be attributed to the increase of the popula- 
tions, but mainly to these improvements; and the effects that 
would result from the completion of any work connecting England 
with the Continent would be even greater than were produced by 
those two important revolutions in locomotion, which respectively 
raised the figures from 80,000 to 350,000, and from the latter to 
upwards of a million. y 

In confirmation of these views, we find Captain Tyler stating, in 
a recent report upon the improvement of the means of communica- 
tion between England and France, that, omitting from considera- 
tion the ports of Hamburgh, Rotterdam, Antwerp, and Ostend, the 
passenger traffic between England and France for the year 1868 
amounted to 309,479 altogether; 141,633 passengers having 
travelled by Calais, 109,006 by Boulogne, 41,371 by Dieppe, and 
17,469 by Havre. A large proportion of these, namely, 46,411, 
crossed the Channel in the month of August, as against 12,946 in 
January, and 13,514 in February. In the year 1867, of the Paris 
Exhibition, the numbers were 454,350 altogether ; 192,837 having 
travelled by Calais, 146,226 by Boulogne, 86,914 by Dieppe, and 
21,373 by Havre. Of these, 84,684 crossed in August, against 
13,163 in January, and 13,72] in February. Captain Tyler 
observes that in addition to the ordinary annual increase, which 
is considerable, there would naturally be a very large augmenta- 
tion in these numbers if better arrangements were made for 
crossing the Channel. 

CONCLUSION. 

Looking broadly at the schemes which present the most reason- 
able features, and irrespective of their engineering merits in detail, 
it appears to the author that, of the tunnel schemes, that of Mr. 
Remington for driving through the Wealden formation would be 
attended with less danger than that of Mr. Hawkshaw, which it is 
proposed to carry through the chalk. Of the methods of con- 
necting the two shores by tubes along the bed of the Channel, 
that of Mr. Bateman certainly appears the most practicable. If 
these tubes could be constructed ina dry dock and drawn gradually 
over upon Mr.Colburn’s method, it would be averysummary method 
of settling the question, as Mr. Colburn assures the author he 
could effect the connection in three months, although, he admits, 
at a great cost. But, both in subterraneous and subaqueons works, 
there is an admitted possible risk. In the former, there is the 
contingency of flooding from the nature of the soil, whilst, in the 
latter, some of the operations would be dependent on comparatively 
delicate arrangements. The bridge scheme has also its perils of 
storms and tempests, but there appears to be a possibility of 
guarding againt the consequences of these more readily than 
against the insidious advances of a great head of water. The 
bridge scheme, too, has had its substructure approved by one 
independent engineer, and its superstructure by another. As far, 
then, as we have’ at present advanced, the bridge scheme appears 
to present the most reasonable chance of success. But either a 
tunnel, a tube, or a bridge would be the work of perhaps eight or 
ten years, for the author does not think the various projectors 
have allowed sufficient time for the contingencies that would arise 
in the course of carrying out works of such unparalleled magni- 
tude. We must, therefore, turn to some plan by which the 
existing requirements of the travelling public can be promptly and 
inexpensively met. 

Captain Tyler, R.E., has examined the English and French 
coasts and investigated the various projects, and has reported to 
the Board of Trade thereon. Referring to Mr. Fowler’s plan for 
improved steam vessels and harbour accommodation, Captain 
Tyler observes that the project would require some modifications 
in detail, and that it is a question whether it would be worth while 
to ferry the railway carriages as well as the passengers across the 
Channel. But the main features of an improved harbour at Dover 


and a new harbour south of Cape Grisnez are sound, if means can 
be found for meeting so + an expense. 

With regard to Mr. rantham’s proposition to utilise the ex- 
isting 1 panache | vessels of light draught, Captain Tyler states 
that it is asserted by some of the officers engaged in the perform- 
ance of these services that vessels of the class now employed are, 
upon the whole, the safest that could be devised for the particular 
duties required of them. It is argued that the sea-passage, in 
which greater length and size might lead to increased comfort, is 
comparatively short, while the entrance of the French harbours, 
b : and night, in certain states of the weather, which is already 
the more difficult and dangerous part of the service, would be 
attended with still greater disadvantages. The existing vessels 
are fitted to ter any with which they can meetin the 
Channel, and are handy for entering the harbours, while longer 
vessels would be exposed to increased risk at the moment of 
entering the harbours. The bow of a long vessel getting under the 
shelter of one pier, and a heavy sea striking her on the quarter, 
she might be driven against the other pier. The above argument, 
therefore, tells in favour of the construction of an extended pier 
at Boulogne, as proposed some time since by Mr. Brunlees to be 
used on the French, in combination with the pier at Dover on the 
English coast, for an improved Channel service. 

The matter, then, in general terms stands thus :—The steam 
packet service between England and France is greatly in need of 
improvement. This service is important in its character, and the 
existing steamers, restricted as to their dimensions for want of 
better pier and harbour accommodation, are not proportionate to 
the importance of the service. Larger vessels, with less move- 
ment in rough weather, more shelter, and better accommodation 
generally, would do much to mitigate the discomforts of the sea- 
passage ; and even contemplating the successful issue of a tunnel or 
bridge project, these improvements are much required, and should 
be etfected in the meantime. But larger vessels cannot be em- 
ployed for a fixed service until better provision is made for em- 
barking and disembarking passengers, especially on the French 
coast. The pier at Dover is not only ready, but has mg ow | 
been used for military transport-vessels of the largest size, thoug 
certain improvements are required in the jetties for greater con- 
venience in embarkation and disembarkation. The difficulties ix 
the way of fitting the harbour of Calais for the reception at all 
times of larger vessels are great, but by a judicious extension of 
the west pierat Boulogne similar accommodation might be pro- 
vided on the French side. Captain Tyler estimates that at a cost 
of about £100,000 at Dover, and £500,000 at Boulogne, the desired 
object might, apparently, be attained in the most economical and 
most expeditious manner. By the adoption of steamers capable 
of moving with equal facility in either direction the difficulties 
incidental to turning round in small harbours may be avoided ; 
and the existing harbours at Dover and Boulogne might, with 
certain modifications, be made available, to some extent, for im- 
proved vessels. 

Whatever be the plan ultimately decided upon for connecting 
England and France in a direct manner, such a plan must have the 
best wishesof those here present this evening, as well as those of the 
whole civilised world. It should not beso much the honour of 
adopting this, that, or the other scheme that should influence us 
as the reflection that the accomplishment of the object will be 
attended by advantages tothe nations of the earth. In former 
times, when Europe was regarded mainly as a theatre of war, it 
was, perhaps, no disadvantage for this country to be separated 
from it. But, since the introduction of steam has so completely 
changed the character of marine locomotion, any advantage 
formerly arising in this respect from our insular position has been 
materially diminished, and, in the present day, it is continenal 
commerce from which we are separated and not continental 
wars. 
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LUMLEY’S IMPROVED BALANCED RUDDER, 


In the annexed engraving we 
illustrate an improved rudder 
recently invented by Mr. 
Lumley, a gentleman well- 
known for his labours in im- 
proving the rudder. The 
engraving shows very clearly 
the nature of the improve- 
ments introduced. 

The ordinary Lumley’ rud- = 
der, as is well known, is = 
merely a jointed rudder with- 
out ‘* balance.” 
up in two or more pieces, and 
is actuated by levers in such 
a way that it can be put over to 
the most effective angle with 
the minimum of power. It 
is claimed for it, too, that the 
curve assumed by the rudder, 
regarded as a whole, is the 
best possible for urging the 
ship’s head round. 

The rudder we illustrate 
shows the first application of 
the principle to the balanced 
rudder, Fig. 1 is a side ele- 
vation, Fig. 2 an end elevation, 
Fig. 3 a plan, and Fig. 4 a 
diagram illustrative of the 
positions assumed by the tail- 
piece at various angles of the 
rudder. 

The positions of the lever 
actuating the tail piece are 
clearly shown. Its action is 
very similar to that of the 
radius rods of a feathering 
paddle-wheel. The entire ar- 
rangement is ingenious, but 
we rather hesitate to accept 
the balanced rudder as the 
best solution of any of the 
difficulties encountered in 
working large ships. 
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New LIGHTHOUSE APpPa- 
RATUS. — In -the Lochindaal 
Lighthouse, in the island of 
Islay, Argyleshire, which was 
exhibited for the first time 
cn the 15th instant, Messrs. 
Stevenson, the engineers to 
the Northern Lighthouses, 
have introduced dioptric 
prisms of anew form. They 
are fully described in the last 
volume of the “Transactions ” 
of the Royal Scottish Society 
of Arts, by Professor Swan 
and Mr. Thomas Stevenson, 
but the following will sufficiently explain their nature :—The light 
which passes behind the flame has hitherto been sent forward by 
two optical agents, so as to mingle with the front light, and thus 
sr bd eye of the — er ; oy the object is now effected 
‘or of the upper core of rays means of the new prisms 
alone, so that one agent is saved, ae the loss of light by ia 
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INCLINATION OF TAL. AT 
DIFFERENT ANCLES OF 
BUDDER 





at ASA 


I 
tion and superficial reflection is prevented. The prisms act by 
refraction and total reflection, and they consist of glass of the 
ordinary index of refraction. By means of these prisms and a 
spherical mirror the whole of the back light is sent forward. There 
can be no doubt that the Lochindaal prisms will come into general 
use in lighthouse illumination. 
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HYDRAULIC JOINTS. 
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HINTS ON HYDRAULIC JOINTS. 


EXTENSIVE as the present application of hydraulic power un- 
doubtedly is, there is no reason why it should not be much more 
so if two causes of retardation were removed. The first of 
these is, that the extreme adaptability of hydraulic pressure to 
many operations requiring but little power is as yet not under- 
stood. For instance, in very many cases a steady and perfectly 
smooth motion, such as can be regulated to any speed, and 
also so arranged that the power cannot rise above a certain point, 
would be invaluable for small manufacturing purposes. Now if 
as is generally the case, a screw, cam, or other ordinary mecha- 
nical means be used, the gradation of speed—though simple 
enough in its first design—offers a difficulty in general when the 
apparatus isin motion. Further, should any obstruction occur, 
the power at once begins to accumulate, till in many cases the 
force becomes so great as to cause the destruction of some part 
of the apparatus or of the article being operated on. The practi- 
cally perfect non-elasticity of water gives just the advantages re- 
quired. A motion of complete uniformity can be obtained; it can, 
without stopping the operation of theapparatus, beregulated to any 
desired extent, from nil to the most rapid motion originally pro- 
vided for in the designing of the machine. Should the resistance 
be increased by any obstructions the machine will simply stop, 
instead of destroying any part of itself or the material on which 
it is acting, supposing always that ordinary care and knowledge 
are exercised in proportioning the work, pressure, and size of the 
machine to each other, and the ultimate power to the ultimate 
resistance. But it may be objected that hydraulic power is only 
applicable where very great resistances have to be dealt with, and 
that it is not at all applicable where very small degrees of power 
are required. Again, it may be said that there is so much trouble 
with the joints as to render other appliances preferable. With 
this question of hydraulic joints—why they give so much 
trouble, how they ought to be made, and what amount of en- 
durance may be expected from them when properly constructed, 
we propose to deal in asimple and practical manner, leaving the 
other questions we have opened for a future occasion. To allin- 
tents and purposes the joints, more particularly the working ones, 
are the vital parts of any grrangement of hydraulic tools. No 
matter how correctly the other parts of the apparatus may be 
designed, if the joints be defective continued annoyance will 
assuredly ensue, How to make really effective hydraulic joints 
is a secret possessed by but few, those generally made being 
simply barbarisms, and nothing more. No matter how 
well the leathers are made, or of what quality of 
material; no matter how carefully they are inserted, or 
how correctly the recesses for them are shaped, if they 
are called upon to encounter anything but a _highly- 
polished surface against which to work they cannot last long. 
It must be borne in mind that if an unpolished surface is 
conducive, in the case of a metallic packing moving in contact 
with it, to rapid wear, it is, in the case of leather, nothing short 
of positive destruction. In the case of leathers under high 
pressures, the very specks in the metal become so many traps into 
which the leather is forced by the pressure, only to be rapidly torn 
away in small fragments. It might seem trite and unnecessary 
to urge this truth, were it not that we have before us but too 
many cases where most costly results have followed from the 
use of unpolished or specked surfaces. Over and beyond these 
causes there is still another, which is, we might almost say, 
universal, so seldom is care taken to avoid it, or rather, in fact, 
so deliberately is it, as it were, cultivated. We refer to the 
rapid destruction of the leathers by reason of the destructive 
mode of insertion in recesses formed only with a view to first, 
cheapness, in such a way as to positively insure the actual cutting 
of the leather, In making hydraulic joints three types of 
leathers are used, which may be classed as cup, cap, and hat 








leathers respectively. The cup leather is the most commonly 
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tion here ; the cap leather is like a hat deprived of its brim, and 
with a hole in the crown ; the hat leather is exactly like a hat 
with a brim but no crown. Of course in each case the grain of 
the leather, that is its outer side, must form the working surface 
of the hydraulic packing. It will then work to a smooth, 
evenly polished surface, if proper care be exercised in 
the finishing the metal work in contact with it. We 
have found considerable benefit to arise from the use 


of the anti-attrition powder of Messrs. Morgan Borthers, when | 


applied with a little of the best unsalted tallow as a lubricating 
paste to the leathers. For the proper preparation of hydraulic 
leathers of various kinds, the following mode of procedure will 
be found completely successful. The leather selected must be 
the best English tannage, that is oak-bark tanned leather. The 
suitable portions of leather are the hard parts of the butt for 
large leathers, and the best shoulders for small ones ; on no 
account should any of the belly leather be used. With a sharp 
knife the whole of the fleshing, or soft,inner portions, must be 
completely removed, great care being taken to cut the leather to 
a very even surface. The slightest cut below the surface will speil 
the part so cut, as the leather when at work will there fail,and that 
soon. Having so prepared the inner side of the leather, the 
grain or outer side must be turned uppermost and very carefully 
examined for any cuts or flaws, no matter how minute. With a 
pair of dividers the circles describing washers of the sizes suited 
to produce the required leathers must next be drawn in. For 
cup and hat leathers an inner circle will be requisite to mark the 
piece to be cut out at the centre. When cap leathers are 
required without any hole in the crown, the leg of the dividers 
must not puncture the centre of each washer. In this case 
either place a loose bit of leather tu take a centre from, or use a 
circular template, and “ scribe’ round it. When the washers 
are cut they must be overhauled, to see whether the thickness is 
exactly equal all over each. If it be not made so the leathers 
will draw unequally in the dies. The best way to make the 
washers is to cut squares of leather, fasten them by tacks to a 
piece of wood faced true in a quick lathe, and then turn them, 
first, to the proper evenness of thickness; secondly, cutting them 
to the right circular size. Of course the grain side must go 
towards the wooden face-plate, and the tacks must only pierce 
the waste corners. After the washers are thus prepared they 
are to be steeped in soft water till soft and flexible. 

When they have thoroughly softened they are ready for the 
dies, which we shall proceed to describe. First, we will show 
how a really good pair of dies ought to be made for making cup 
leathers, The best material for dies is good hard gun metal, as 
cast iron is affected by the tannic acid, and so gets very stubborn 
in its behavivur, so that the dies move in and out of each other 
with considerable friction. Besides, the iron is apt to tear the 
leather, since it becomes, as it were, adhesive or grating on the 
surface, so that the leather does not slide easily into the recess of 
the dies. 

In Fig. 1 is shown a pair of dies of the most improved design 
for making cup leathers. The figure also includes the proper 
means of forcing the dies home on the leather. a is the centre 
piece of the dies, having the projecting spindle d, which acts as 
a guide to centre the leather washer and the moulding- 
ring ; 5 is the outer die fitting accurately round a. The recess 
d is formed half in each die; when this rule is not observed 
there is a difficulty in removing the leathers when finished, and 
they are very frequently injured. When very large numbers of 
leathers have to be made it is worth while to provide special 
means of removal from the dies. The best means consist of two 
rirgs of metal a little deeper than the dies. One ring should 
just pass freely round the die a, the other through the die b. 
The edges of these rings must be smooth and rounded. The 
rings merely lie on the bench beside the operator. When the dies 
are separated the leather is very quickly removed from either 
die by means of these rings. Should the leather, as is usually 
the case, be upon the die a, this die is merely dropped into the 
ring belonging to it. If the die } should carry the leather it is 





insertion. 





forced over the proper ring. If these rings are not provided, 
some hlunt instrument must be used. The bell ¢, fitting vpon 
the guide a, is in every way superior to the ring generally used 
for forcing the leather into the dies. The small holes at ff are to 
let out the air. The arrangement of screw press for forcing home 
the bell ¢ needs no description. The best arrangement of all 
others for forcing the bell home is hydraulic power itself. When 
a press is at hand the leathers are best prepared by placing the 
dies between the plattens, and theu allowing merely a slight 
opening of the valve to produce just a leakage into the cylinder 
—by which means a very slow and uniform motion may be pro- 
duced. 

After being forced home into the dies the leather must be 
allowed thoroughly to set. When it gets firm the pressure may 
be removed and the bell ¢ withdrawn. Next insert the ring e 
in place of the bell c, and with a very sharp knife or chisel pare 
the leather off level. If you have no lathe you must finish the 
leather in the dies to the section shown at g, but if you have a 
lathe the leather should be put into a split chuck, and carefu'ly 
trimmed. The leather should finally be treated with tallow and 
anti-attrition powder, as stated above. 

For making cap leathers the tools shown in Fig. 2 should be 
used. The plunger die ¢ should be forced from the centre as 
before, or by a pressure applied true with the top. The centre 
piece a is requisite forfacilitating the removalof the leather from 
the die 4. It is necessary to make the die c with a bell guide c ‘ 
to keep itself and the leather centred with 6. When the leather 
has set the die c is to be removed, and the plug d being inserted, 
the leather is to be pared level off. It should, of course, where 
practicable, be finished in a lathe to the section at ¢, and in all 
cases dressed with tallow and anti-attrition powder. 

For making hat leathers the arrangement of dies shown in 
Fig. 3 must be used. The outer die, with its centre-piece, will 
be easily understood from the descriptions of the other figures. 
The leather / is, in this case, laid with the grain upwards, as 
denoted by the thick line, while in the other cases it is placed 
with the grain downwards. In order to form a flat brim to the 
leather the holding down cap d is provided to screw on to the die 
b. Itmust not hold the leather with excessive tightness, otherwise 
the ram c will burst the centre of the disc. The upper part of 
d forms the guide for the ramec. After the leather is set it 
should be put on to the plug e,and be pared round the edge. The 
crown should be cut out as at the lines f, 7. Both these trim- 
mings are, however, better done iu the lathe. Leathers thus 
made cannot fail to give satisfaction. It must be borne in mind 
that no grease or other sticky material should go near the 
leathers till they are just abvut to be used, otherwise they will 
collect dust, which is, above all, to be avuided. 

Having made our leathers, we have only to speak about their 
As usually inserted (see Fig. 4.) the leather is 
forced through a smaller diameter than its own, into a recess 
suited for nothing so well as its speedy destruction. Immediately 
the pressure is put on the leather is forced into the shape shown 
ata. The result is that, instead of wearing equally, it soon cuts 
through at the sharp corner produced. The proper way to insert 
a leather is shown at Fig. 5. Here it will be seen that the 
leather is not put through any diameter less than itsown. At 
y is inserted a loose ring of metal accurately shaped to receive the 
back of the leather and to form a bed forit. Thus the leather will 
preserve its proper shape’; no sharp corners will be forwed, and, 
therefore, the leather will really wear gradually away, in place of 
splitting open or tearing. 

So far we have spoken of the joints suitable for presses, 
pumps, and accumulators. In each of these cases there is, of 
course, a sliding wotion through the joints. We have now to 
speak of those joints—in pipes, &c.—where there is no such 
motion to be provided for. These joints are usually made by 
screwing up discs of leather or lead between sockets and glands, 
The surfaces should have slight circular grooves turned in them. 
Small lengths of copper or brass tube should be put as insertions 
where the joint is to prevert particles of the packing from being 
forced into the pipes. In all cases where long lengths of pipe 
occur expansion joints should be provided. 

These joints should be formed on the spigot and faucet plan, 
with flanges held together by nuts and bolts. Between the flanges 
thick rubber washers should be placed to allow of the expansion 
and contraction of the pipes. 

The joint should be made water-tight by acup leather on the 
spigot and fitting inside the faucet; Fig. 6. shows the con- 
struction of this sort of joint. The ring of metal y may, 
when numbers have to be made, be produced by a pair 
of tools in a press, a soft metal being sufficient for the 
purpose. In Fig. 6 r,r are the rubber washers, and s a loose 
flange. The bolts pass through from v tow. It will be seen at 
a glance that the rubber between the spigot and faucet allows 
for any compressive action on the joint, while the other rubber 
accommodates any stretching action. 

These joints are easily made, as they are all simple lathe work, 
and where any quantity is required they can be very rapidly 
bored and turned with special tools. No trouble will ever occur 
with a series of joints properly relieved in this way. We have 
here indicated in detail the correct way to go to work in making 
hydraulic joints. Nothing here specified is at all superfluous if 
a good job is tobe made. Inno branch of constructive art is 
the saw, “ What is worth doing should be done well,” more fully 
true than in the designing and constructing of hydraulic fittings. 








Sovurn KENSINGTON MusEvmM.— Visitors during the week ending 
27th November, 1869.— On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.—Museum, 6851; Meyrick and other 
galleries, 849. On Wednesday, Thursday, and Friday (admission 
sixpence), from 10 a.m. till 4 p.m : Museum, 1714; Meyrick and 
other galleries, 73 ; total, 9487; average of corresponding week in 
former years, 8800; total from the opening of the Museum, 
8,968,858, 

A New Breakwater.—Mr. W. Jackson, of Windsor-street, 
Brighton, has invented an original arrangement in the construction 
of breakwaters. This consists of a sort of honeycomb formed by 
fastening together in parallel lines a large number of cast iron 
tubes ; the structure is so placed that the waves flow through the 

ipes, that is to say, the axes of the pipes are parallel to the 
direction of the most dangerous winds or currents. Mr. Jackson 
has recently submitted to the War Office a scheme for the erection 
of a smal) breakwater according to his system, in Seaford Bay. He 
is not the first inventor of metallic breakwaters ; Capt. Vetch, 
R.N., invented, some years ago, a system of iron caissons, which 
he proposed for the Plymouth Breakwater ; and in 1857 Lieut. 
Manico, R.N., patented an apparatus which he called also a caisson, 
though it would be more accurately defined as a crate, which he 
»roposed to fill with stones, so as to form submarine blocks. Mr. 
om son’s breakwater is widely different, however, from Capt. 
Vech’s and Lieut. Manico’s inventions. The latter are proposed 
to be used in the body of a pier or sea-defence ; the former, 
according to the inventor’s ideas, should be placed at some distance 
outside. We have had no opportunity of — tubular break- 
water tested, though the inventor says he erected one at 


Odessa, and that it answered very well. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

2755. Wittiam Joun CunnincuamM, New Oxford-street, London, and 

ALFReD Patrick McC ARTHY, Bloomsbury, London, “ Improvements in 
obtaining motive power. —22nd September, 1869. 

3091. Perer Wacker, Bewsey Hall, near Warrington, Lancashire, ‘‘ Im- 
proved methods of and apparatus for rendering coal mines less injurious 
to those employed therein.”—25th October, 1869. 

3151. Joun Clayton Mewsurn, Fleet-street, London, ‘A new or im- 
proved photographic process for preparing printing surfaces.”—A com- 
munication from E. Rye, Odense, Denmark.—30th October, 1869. 

3167. JAMes HarGreaves and Tuomas Ropriyson, Widnes, Lancashire, 
** Improvements in the treatinent of pyrites, and in obti 1ining products 

“ -efrom.” —Lst November, 1869. 

3195. Josern Booru, Broomhill, Sheffield, “‘ Improvements in the modes 
of rolling or reducing metal, and in the arrangement of machinery for 
effecting such rolling or reducing.” 

3199, SterHen Busk, Pancras-lane, London, ‘‘ Improvements in bar iron 
for the manufacture of shoes for horses and other animals,.”—A com- 
munication from Stanley Peter Youle, Rio Janeiro, Brazil. 

5201. FRANK ARMSTRONG, Paris, ‘ Improvements in sewing machines.” 

A communication from Henry A. House, Bridgeport, F. airfield, Connec- 
ticut, U.S. 

3203. EDWARD KpMmonps, Rockville, Paignton, Devunshire, * An improved 

2offee pot, and filler for the same.”—4th November, 1866 

Joun Mawey, Oldham, Lancashire, et dc in lubri- 

cators.” 

JOHN Tu RNBULL, 
gears for steam engin 

3200. Joan Kyicut NorrHayt, Netherton, Worcestershire, “ Improve- 
meuts in apparatus or m: whinery for welding and finishing tubes.” 

3210. Freperick Pasu, Gracechurch-street, L oudon, = Improvements in 
velocipedes, particularly applicable to bicycles. 

2945. ALEXANDER MELVILLE CLARK, Chance 
ments in velocipedes, particularly applicable. 
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3207. Lanarkshire, N.B., “Improved cut-off 


Glasgow, 











ane, London, 
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“Tmprove- 





3211. ALEXANDER MELV ILLE Ciark, Chancery-lane, London, ‘ Improve- 
ments in boring tools.”—A communication from Alexander Allan, New 
York, U.S8.—5th November, 1869. 


3213. FREDERICK Taytor, Nottingham, ‘‘Improvements in sewing and 

embroidering machines.” 

3215. WituiaM Ropert Lake, Southampton-building 

ans mode of and devices for securing stair rods 
tion from Hypolite Uhry, New York, U. 6th Novembe 8 
3217. Tuomas Perkrys, Hitchin, He wrtfords! ire, ** Impr nt da ma in appa- 
ratus for ploughing or cultivating land.”—8ith November, 1869. 
221. Simzon Heatn, Walsall, Staffordshire, “An improved machine or 
apparatus for clipping herse 
3222. Roperr Apers, John Dalton- street, Manchester, 
in the tinning of metals.” communication from 
Haarhaus, Elberfeld, Prussia. 
3223. Richarp Jones, Birmingham, “ A special and general paper, card, 
or form holder, such as for ne cards, envelopes, bill heads, and 
general stz itione ry, or like matter, and which said invention is also 
applicable for holding special patterns or fancy gogds not of a bulky 
character.” 
225. GeorGe Daniet Davis, Woodstock-road, East India-road, London, 
‘Improvements i in machinery for working rudders.” 

7. THomas  Harrerstey, Leeds, Y orkshire, “Improvements in 
“spindles and flyers used in the spinning and preparing of flax, tow, 
hemp, jute, worsted, wool, cotton, silk, and other fibrous s: ab. 
stances,” 

ALEXANDER MELVILLE CLARK, 

“ments in the tr isportation of letters, parcels, and other freight by 

atmospheric pressure, and in apparatus connected therewith.”— A com- 

munication from Alfred Ely Beach, Stratford, Fairfield, Connecticut, 

U 9th November, 1869. 

3233. WILLIAM DONBAVAND, Manchester, 
weighing.” 

5. Gor Ge KnicuTon, Riddings, Alfreton, Derbyshire, ‘ 

or mi iking pipes and hollow castings. 
y'Hackworrts, Darlington, Durham, “‘ Improvements in 

slide valves for steam en: gines. fe 

’, Henry Lee, Manchester, 


London, “ An 
A ae umunica- 
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$ “Improvements in looms for weaving. 
. Isaac Barrinson and Georce Barrryson, Halifax, Yorkshire, and 
Thomas WurreneaD and Henry Watton WarreneaD, Leeds, Yorkshire, 
* Improvements in machinery for combing wool, cotton, flax, and other 
fibrous substanees.”—10th November, 1869. 
3 AARON Mostey, Old Radford, Notting ghamshire, ‘‘ Improvements in 
lace machinery.” 
$245. Tuomas 








Herpert and James Catvert Fow.er, Leicester, ‘‘ Im- 
provements in me: ins or apparatus for signalling between various parts 
of a railway train.” 

Isipor Hu, Berlin, 






Prussia, ‘‘ Improvements in button-hole 







tix Rowan and Tomas Rocers Horton, Glasgow, 

narkshire, N.B., ‘ Improvements in steam engines and boilers.” 
Jostan Mason, Birmingham, ‘‘ An improvement or improvements 

in metallic pens. *”_4 communication from Jean Benoit Mallat, Paris. 

. Peter Witson, Birmingham, ‘ Improvements in locks and latches, 








nd in keys for locks, and in attaching door and other knobs to 
spindles.” 
5259. Gustav Aporpn Bucnuorz, Regent’s Park, London, “ Improved 
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machinery for hulling grain.”—11th November, 1869, 
8261. Bensamin SHaw, Calder Soap Works, W: ikefield, Yorkshire, 
prove ments in mi whinery for cutting soap.” 
262. Sreruen Martin, Clarence Works, Sheffield, ‘‘ Improvements in 
the construction of chairs for supporting the rails of rail and tram- 


“Im- 


ways.” 

3263. CufistTopHer Brakeit, North Moor Foundry, Oldham, Lanca- 
shire, ‘‘ Improvements in obtaining and applying motive =. 

3264. Samur, Cuatwoop and Rosert Kenyon, Bolton-le-Moors, ‘Im- 


prove.nents in furnaces and in apparatus: connected therewith.” 

5 OSWALD Rose, Bolton, Lancashire, ‘‘ lLmprovements in pistons for 
4m and other motive engines.” 

Gray Denison EpMeston, Preston, 

“hai unmers to be worked by steam or other elastic fluid.” 

WituiamM Gorman, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of iron and steel, and in apparatus therefor, parts of 
the improvements being also applicable to furnaces of various kinds, 
and parts to some motive-power purposes.” 

3268. Tuomas Snow, Inner Temple, London, ‘‘ An improved column for 
exhibiting notices at railway stations and other public places.” 

269. WILLIAM EBenezer Donson and Freperic Dosson, Meadow Mill, 

Nottingham, ‘‘Improvements in the manufacture or production of 

shawls made on lace machines.” 

271. Henry Royati Minys, Bristol, Somersetshire, 

etter pillar posts.”—12/h November, 1869. 

3272. Grorce Henry Hannarorp, Finsbury-place, South, London, ‘‘ Im- 
provements in apparatus. for working, locking, and controlling railway 
switches, points, and signals. 

CHARLES Hersert Hott, ta pr eere ig St. John’s, Manchester, 
“Improvements in apparatus for obtaining bl i ng and other 
furnaces, which improvements are also applicable in injecting air for 
ge purposes.” 

3277. Ricnarp HarpMan, Ramsbottom, Lancashire, and GrorGce Harp- 
MAN, Newchureh, Lancashire, ‘‘ Improvements in carding engines.” 

3278, CHARLES Burcon and James Baui, Sheffield, ‘ Improvements in 
the manufacture of sheep shears.” 

3279. Ropert Smita and Jonn Hicainnorrom, Hyde-road, Mz inchester, 
Certain improvements in the manufacture of paper- hanging r3.” 

3280. Cartes Sutton, Holloway-road, London, “ An improved means of 
and apparatus for ascertaining the presence of certain bodies which 
are concealed from view, and for discriminating between one be dy and 
another. 









Lancashire, ‘‘ Improvements in 
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“Tmprovements in 





3276. 








$281. Tomas AnTtHuR Ditton, Dublin, Ireland, “ An improved safety 
lamp.” 
3282. Wittiam Ricwarpson, Oldham, Lane: ishire, “Improvements appli- 


cable to valyes of steam engine cylinders.’ 

Henry Hovipsworta and Joun Macvicarn Rosy, Manchester, 
Improyements in machinery for cutting or dress sing stone. S 
3284. James HENDERSON, Bishopton, Renfrewshire, N.B., “ Improvements 

in treating certain ores, and in obtaining produc ts therefrom.” 

3286. Rowert Ganrnony, Richmond, Surrey, ‘An improved inking or 
stamping pad,” —13th Now mber, 1869. 

3288. WiLLIAM Epwarp GeEpae. , Wellington- street, Strand, London, “A 
novel manufacture of box for matches and other objects, "A com- 
munication from Jules Trottier, Faubourg St. Martin, Paris. 

3289. Founrarm CLarnour and WittiAM Epwarp Trace, Salford, Lanca- 
shire, ‘* Certain improvements in mining lamps.” 

82 FreDERtO Brampton, Birmingham, ‘ Improvements in locks.” 

3292. CuarLes Denton ABEL, Souths umpton- muildings, Chancery-lane, 
London, ‘‘ 4 new or improved process for refining and desilvering lead, 
and apparatus employed for that purpose.”—A communication from 

















Messrs. Gustave Luce, Son, and Rozan, Rue Sainte, Marseilles, 
France. 
3293. James Tripe, St. John-street, Smithfield, London, and Joun 


Ma.tert, Chariles-street, St. John-street- road, London, ‘ 
in despatch boxes and other similar articles. 

-_= ALFRED JUGLA, Regent-street, lation, “An jmprovement in 
gloves. 


‘Improvements 





3295. Witt1aM Gossace, Widnes, a. Vcimmuiat in obtain- 
ing a certain compound of soda b: y the decomposition of sulphate of 
soda, and a certain compound of potassa by the decomposition of sul- 
| song of potassa, also in obtaining sulphur, either free or combined, 
rom the gaseous products of such deeompositions.” 

Georce Raprorp MATHER, Wellingborough, North unptenshine, 

“ Improvements i in means or apparatus for cutting or giving form to 

wood.” 

3298. James Grarron Jones, Blaina, near Newport, Monmouthshire, 
“Improvements in apparatus for breaking down coal.”—15th November, 
1 


$297. 


3299. GaBRIEL CuERP!IT, Manchester, ‘‘ Improvements in the construction 
of healds for looms.” 


3300. WaLrER Henry Tccker, Southampton-street, Strand, London, 
“ Tmprovements in locks.” 
3303. Maurice Sautrer, Rue de la Chaussée d’Antin, Paris, “ Improved 


reloading cartridge shell.”—A communication from Richard Jordan 
rece “Indianapolis, Marion, Indiana, U. 

33.5. CHARLES ASBURY, Balsall Heath, Worcestershire, “‘Improvements 
in “steam boilers.” 

3306. Joun Goopser GARRARD, Bishops Stortford, Hertfordshire, ‘‘Im- 
provements in the construction of buffers ads upted for railway carriages 
and other vehicles, and as a substitute for weight springs used there- 
with, and for checking the recoil of heav. y guns.” 

3308. JosepH OpPENHEIME aR, Manchester, ‘“‘Improvements in fixing and 
staying telegraph post 

8309. FERDINAND DeLacroix 

proved metallic ms inometer.’ 

3310. Comyn CuHinG, Castle-street, Long 
in the boilers of hot water apparatus 
purposes.”—16th November, 1869, 

3311. Paut Neoriy, Marseilles, France, ‘‘ An improved arrangement for 
regu: iting the flow of liquids through pipes, valves, cocks, or other 
conduits.” 

3312. Samuet Josken Mackie, Kensington, London, “Improvements in 
the construction and propulsion of floating vessels.” 

3313. Jonn Crorrs, Ricwarp Dawson, and Joun Krxc, Hunslet-lane, 
Leeds, Yorkshire, “ An improvement in apparatus for combing wool 
or other fibres.” —17th November, 1869. 

3315. Tuomas Weston and Hucn Weston, Birmingham, “ ayer’. 
inents in the manufacture and coating or casing of metallic tubes and 
rods.” 

3316. James Wixuts, Stocksbridge Works, near Sheffield, ‘‘ Improvements 
in the manufacture of umbrellas. 

3317. Ernest Bazin, Angers, Maine et Loire, Paris, Armanp Ruiz, Rue 

d’Argenson, Paris, and Epovarp Le Per.vetier, Rue Lepic, Paris, 

“Improvements in spinning looms and in the spindles .employed 
therein.’ 

3118. WittiaM Henry Perkin, Sudbury, Middlesex, “Improvements in 

the manufacture of colouring matter suitable for dyeing and printing.” 

17th November, 1869. 





Boulevart “An im- 





de Strasbourg, Paris, 


Acre, London, ‘Improvements 
for supplying baths and other 

















2. Joun Woopwarp, Queen’s Foundry, New Islington, Ancoats, 
Manchester, ‘“‘ Improvements in gas and water or other liquid 
meters.” 


3324. Cami LE Faure, Strand, Westminster, ‘‘ Improvements in galvanic 
bs atteri ” 

Grorce Henry Kenwortny and Tuomas KNow es, Ashton-under- 

Lyne, ‘‘ Improvements in machinery or apparatus for preparing cotton 
or other fibrous substances for carding.” 

3328. Henry ALLWORK Hammonp, Cannon-street, London, ‘‘ An improved 
chimney cowl.” 

3330. Tuomas LLEWELLYN, Great Portland-street, London, ‘ An improved 
"construction of cutter applicable to the squaring, planing, grooving, 
and rabbetting of wood.”-—18th November, 1869. 








{nventions Protected for Six Months on the Deposit of 


Complete Specifications. 


342. Ira Havrorp and Josrern Frost Pau, Boston, Suffolk, Massa- 

chusetts, U.S., “‘Certain improvements in the mode of laying or con- 
structing wooden pavements for streets, &c., as well as a new and 
useful process for preparing wood for pavements.”—20/h Novenber, 
1569. 

3358. WILLIAM Ropert “ake, Southampton- buildings, 
provements in machinery for distributing type.” 
from Orren Lee Brown, Boston, Mass: ichusetts, U 
1869. 

3374. Jonn Brookes, Sherlock-street, Birmingham, “ Improvements in 
fastenings applicable to ladies’ stays, gloves, boots, and other similar 

22nd November, 1869. 

3378. Henri ADRIEN BONNEVILLE, Sackville- street, Piccadilly, 
“Improvements in electric batteries. A communication from 
Théophile Chutaux, Cité Bergére, Paris, 98nd November, 1869. 

3382. Witt1am Epwarp Gepoe, Wellington-street, Strand, London, “An 
improved system of hydraulic traction on railways and other roads.”— 
A communication from Giovanni Cavalli, Turin, ‘Ttaly. —23rd November, 

18 369. 

3383. Henry Frankiin Suaw, West Roxbury, Norfolk, Massachusetts, 
Us “Improvements in cutters for mowing machines.” — 23rd 

Nove ember, 1809. 











London, “ Im- 
-A communication 
—20th November, 














London, 











Patents on which the Stamp Duty of £50 has been Paid. 


2990. WILLIAM ae RT Lake, Southampton-buildings, London, ‘‘ Looms 
for weaving. 15th November, 1866. 

2095. JoHN Nicuows Pendleton, near Manchester, “‘ Wringing yarns.”— 
15th November, 1866, 

3016. Jutien Botvin, Rue d’Enghien, Paris, 
November, 1866. 

3033. Jaques H 
Westminster, 
November, 1866 











“Steam engine.”—17th 





sRUSON, Westminster Palace Hotel, 
&c.”” — 19th 


SRMANN AUGUSTE 
“Armour plating for vessels of war, 








3034. Tuomas GrEENWwoopD, Leeds, Yorkshire, ‘‘ Lathes.”—19th November, 
1866, 
3035. JAQUES HERMANN AUGUSTE Gru: son, Westminster Palace Hotel, 





Westminster, ‘‘ Gun carriages, &c.” 19h Novenher, 1866. 

3040. WILLIAM Campers, Whitefield, near Ma “wae “Stiffening and 
finishing textile fabrics.” 20th November, 

2990. Witiuiam Ropert LAKE, Southampton- buildings, London, 
for weaving.” —l5th November, 1868. 

3036. WittiaM ALFRED Gipss, Gillwall Park, Sewardstone, Woodford, 
Essex, “ Drying hay and other cut crops, &¢ 19th November, 1866. 

3048. Jonn Ropertson, Me mnchoster, FRoguiating and controlling the 
pressure and flow of fluids.”—20/h November, 1866. 

3050. James Howarpb and Epw arp Tenney Bou SFIELD, Bedford, ‘* Reap- 
ing and mowing machines.”—20th November, 

3022. Joun Barker, Petra House, East Sheen, Surrey, 
&e.”—2ist November, 1866. 

3063, Perer GLEDHILL, Newcastle-on-Tyne, 
November, 1866. 

3327. Witiiam Rorert LAKE, Southampton- es London, “ Render- 
ing paint uninflammable. "18th December, 1866 

3079. WituiamM Henry PostLerHwaite Gore, pl street, Portland- 
square, London, and Ropert Green, Ladbroke-terrace, Bayswater, 
London, ‘Constructing and repairing roads, &c.”—23rd November, 
1866. 

. Henry Timmins, Soho-square, London, ‘‘ Furniture springs, &c.”— 
28th November, 1866, 

3145. Wituiam Brookes, Chancery-lane, 
called dise wheels.” —29th November, 1866. 

8341. WatTter GitBey, Oxford-street, London, 
&e.”. 20th November, 1866. 

3060. EpmunD Morewoop, Cheam, Surrey, ‘‘ Coating plates or sheets of 
metal.”—2lst November, 1866. 

3076. Myer MAeKs, Richmond- road, Bayswater, London, “Small in- 
strnmece to strengthen the wrists and fingers, &c.”—23rd November, 
1866. 

8084. Joun Covutsoy, Stamford, Lincolnshire, ‘“‘ Elevating straw, &c.”— 
28rd November, 1866. 

3095. WitLiaM Bass, Little Broughton, Cumberland, 
—24th November, 1866. 

3123. ALFRED VINCENT Newton, Chancery-lane, London, ‘Cast steel 
railway wheels, &c.”—27th November, 1866. 

$143. Josuva Fie.p, Lambeth, Surrey, ‘‘ Steam engines.”—29th November, 
1866. 

3099. Cuartes Henry Sournaut and Rogert Heap, Staleybridge, Lanca- 
shire, Joun Tasker, Sheffield, ‘‘ Self-acting mz achinery or apparatus for 
untting together two or more strips of leather, &c.”—24th November, 
1866. 





“ Looms 











“Preserving corn 





&c.”—21 st 


“Cutting coal, 


3 





London, ‘‘ Railway wheels 


“Treating bottle corks, 


“Nails, spikes, &c.” 


3186. Georce Hasetting, Southampton-buildings, London, ‘‘ Mowing and 
reaping machines,”—4th December, 1866. 

$136. Lovis ALEXANDRE Farocon, Brussels, Belgium, “ Forming the joints 
of iron and other tubes or pipes.”—28th November, 1866. 

3157. Wittiam Cricutron, Manchester, “Cotton, wool, silk, &c.” 
December, 1866. 

3137. James Wapswortn, Heaton Norris, Lancashire, “‘ Rendering the 
soles and heels of boots, shoes, and clogsjmore durable.” —29th November, 
1866. 


Patents on which the Stamp Duty of £100 has been Paid. 

8113. Gustay Apo_pH Bucanorz, Movtagne place, Clapham-road, Surrey, 
molina and flour. ee November, 1862, 

= Wittiam = Borromu Bramley, Leeds, Yorkshire, “ Gtidiening 

oolien and other fabrics.” "== 20t Nowember, 1862. 


—Ist 








3127. JosepH TowNseND, Glasgow, Lanarkshire, N.B., ‘‘ Damping and 
preserving vegetable substances, &c.” —21st November, 1862. 

3165. ALFRED VINCENT Newton, Chancery-lane, London, “Sewing 
machines.” —25th November, 1862. 

3174. Joun Ryan Danks, BERNARD Pearp WALKER, and RosBert Percy 
WALKER, Wolverhampton, Staffordshire, “‘ Boot and shoe heel and toe 
tips, &c.”-—26th November, 1862. 





Notices of Intention to Proceed with Patents. 

2178. ReEINHOLD ScHioesser atid! Fames «ome Manchester, “A new 
process of converting wood shavings, flax, tow, hemp, jute, esparto 
grass, Straw, hay, and other materials of a fibrous nature into paper 
yulp. 

21580. iiisiie Hunt, Serle- street, Lincoln’s-inn, London, ‘‘ Improve- 
ments in looms for weavin communication from Louis Tiber- 
ghien, Jules Tiberghien, Charles yp ome Edouard Vanderstickel, 
and Gérard Vanderstickel, Tourcoing, we, 

2182. JEAN BapTisTE Fonpv, Braine- em Belgium, ‘A new and 
improved process and compound for blowing glass, and for the appa- 
ratus connected therewith.” —1Qth July, 1869. 

2185. RowLanp GrorcE Fisner, Great George-street, Westminster, “Tm- 
provements in rafters or bearers for roofs and floors.” 

2196. Jonn Henry Jounson, Lineoln’s-inn-fields, London, ‘‘ Improvements 
in dyeing and printing.”—A communication from Pierre Blumer 

ifel, — 





NEGAN, Dublin, Ireland, ‘Improvements in machinery 
for sawing wood and ’stone, part of which is applicable also to other 
machines in w hich cranks are used.”—-20th July, 1369. 

2204. Wiii1aM Ropsrt Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in marline spikes.”"—A communication from Calvin Torrey, 
Boston, Massachusetts, U.S. 

2205. WILLIAM BROOKES, Chancery-lane, London, “A new or improved 
mode of spinning carded wool on small cops ready for weaving.”—A 
communication from Emile Voigt, Wasquehal, near Lille, France. 

2208. ALEXANDER Horace BRANDON, Rue Gaillon, Paris, * Tmprovements 
in springs, applicable to railroad or street cars and other a "—A 
communication from John Webster Cochran, New York, U.S. 

2213. Henry Ecwarp Newroy, Chancery- -lane, London, “A new tool or 
apparatus for holding and driving brads.” —A communication from 
Mack Delorimer Converse, London, Ohio, U.S. 

2216. Freperick Masor Mowe, Birmingham, ‘‘Improvements in the 
manufacture of matchets and cutlasses.” —21st July, 1869. 

2227. WittiaM ARMAND GILBEE, South-street, Finsbury, London, ‘‘ An 
improved method of preserving the aromatic principle of hops.” -A 
communication from Edwin Dwight Brainard, Albany, U.S. 

2235. Witut1aM Ropert Lake, Southampton- buildings, London, “Im- 
pri vements in telegraph wire insulators.”—A communication from 
William Edgar Simonds, Hartford, Connecticut, U.8,—282d July, 1869. 

2239. EBENEZER STEVENS, Gordon House, Margate, Kent, ‘‘ Improvements 
in cooking, in the means and articles employed, suitable either for 
roasting, baking, toasting, or broiling.” —23rd July, 1869. 

2252. Gapriet New Brians, Glasgow, Lanarkshire, N.B., ‘‘ An improved 
machine for mortising timber.”——24th July, 1869. 

2262. Jonn Hype, Westbromwich, Staffordshire, and JosEPH Hype, 
Warwick, “‘ An improved safety lamp for mining purposes.” 

2255. CHaRLes Cocuranr, ‘The Ellewes,” Upper Gornal, Staffordshire, 
“Improvements in the preparation of iron | ores for smelting, and in 
kilns or furnaces employed for that purpose.”—26th July, 1869. 

2309. Tnomas Ramsay, Sherburn Tower, Gateshead, Durham, ‘“ Improve- 
ments in apparatus for the manufacture of gas.” —31st July, 1869. 

2363. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B., 
“ Improvements in irrigating and manuring land, and in the apparatus 
or means employed therefor.”—7th August, 1869. 

2396. WituiamM Wricat, Birmingham, ‘‘Improvements in knobs and 
spindles.” —10th August, 1869. 

2400. Joun TENWICK, Spittlegate Ironworks, Grantham, 
“Improvements in lubricators.” "11th August, 1869. 
Tuomas SaGar and Tuomas RicnmMonp, Burnley, Lancashire, 
ertain improvements in looms for weaving.” —l4th August, 1869. 

I Metcatr, Pertusola Foundry, near Spezia, Italy, ‘Im- 
ements in furnaces for obts 1ining lead from its ores.”—18th August, 


















Lincolnshire, 


2428, 






2526. Constant Ceriser, Mung-sur-Loire, France, ‘A new and amproved 
system of airi ing millstones. %—25th August, 18 
2589. ALrFrep May Davis, Bex i Bromley, Kent, *“ re 
aerated alcoholic drinks.”—1st 

2644. CnaRLes Henry Murray, 






Southwark, 


Loman-street, 
ments in the manufacture of screw propellers.” 

2645. Witt1Am Epwarp NewrTon, Chancery lane, London, “ ‘ Improvements 
in metallic packing for piston rods and other purposes.” —A communi- 


**Improve- 


cation from Louis Rousseau, Brussels, Belgium, and Charles Gérard, 
Lille, France.—sth September, "1869. 

2735. WiLt1AM ARMAND GILBEE, South-street, Finsbury, London, ‘Im- 
wrovements in apparatus for he iting wines and other fermentable 
Hiquids 3, parts of such apparatus being also applicable to other pur- 

—A communication from Edmond Philibert Jean Louis Terrel de 

1es, Ville Morgon, France.—20th September, 1869. 

2964. WILLIAM Br wnett, Aston, uear Birmingham, and Jonn CuRRALL, 
Birmingham, ‘‘ Improvements in kitchen ranges.” —12th October, 1869, 
3101. Tomas Hoey, Glasgow, L anarkshire, N.B., ‘‘ Improvements in fire- 
places for dwellings, and in arrangements in connection therewith to 

promote ventilation.” —26th October, 1869. 

$117. Henri AprieN BonneviLie, Sackville-street, Piccadilly, Londen, 
** An improved box for enclosing portraits and photographic cartes.”. 

A communication from Joseph Munch, Rue St. Louis, Paris.—2 7th 
October, 1869, 

3150. CHARLES SAcrE, Manchester, and Sransore Perkins and WILLIAM 
SMELLIe, Gortan, Lancashire, ‘ Improvements in the manufacture of 
wrought iron or malleable metal of steely quality.”—30th October, 1869. 

3163. James Dewar, Kirkcaldy, Fifesbire, N.B., “ Improvements in the 
treatment and applies ation of paper waste.” 

3164. James Dewar, Kirkcaldy, Fifeshire, N.B., ‘‘ Improvements in the 
manufacture of artificial fuel.”—1st Novenber, ‘1869. 

3190. EpwarpD SNELL, City-road, London, “Improved compounds or 
compositions in imitation of marble, veneer, and other substances, to 
be used in the manufacture of fancy and other articles.”—3rd November, 
1869, 

8196. Henry Witpe, Manchester, “‘Improvements in the construction 
and working of electric tele; graphs.”—4th November, 1869. 

3228. Cuartes Mote, Tottenham-court-road, London, “ Improvements in 
the manufacture of boots and shoes.”’— 9th Now mber, 1869. 
$296. HeNRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“‘ Improvements in means and. m: wchinery for clipping horses and 
other animals.”—A communication from Charles Courtois, Montrouge, 
France. — 15th November, 1869. 

1831. Rosert Simpson BAKEWELL, Springfield-road, St. John’s-wood, 
London, * ‘Improvements in machinery and apparatus for letter print- 
ing.”—A communication from William Haslet Williams and John 
William Kellberg, Philadelphia, U.S.—15th June, 1869. 

2147. Witt1am Rosert Lake, Southampton-buildings, London, “Im- 
provements in propelling machinery for canal boats and other vessels.” 
—A communication from Frederick R. Pike, New York, U.8.—l6th 
July, 1869. 

2154. Barnasas Russ, Lime-street, London, “Improvements in bicycles, 
velocipedes, and manumotive carriages. 

2159. Henry Epwarp Newron, Chancery-lane, London, “‘ Improvements 
in breech-loading fire-arms.”—A communication from Edouard de 
Beaumont, Maestricht, Holland. 

2164, Au FRED Ancion, Liege, Belgium, ‘‘ Improvements in breech-loading 
fire-arms.”—17th July, 1869. 

2169. WittiAM FuRN New-street, Borough-road, Surrey, *“Improve- 

ments in cutting files and rasps, and in the machinery to be employed 
therein.” —19th Jaly, 1869. 

2186. Tuomas Hoxt, Rochdale, Lancashire, “Improvements in appa- 
ratus for snpplyi ing and distributing disinfectants to closets and similar 
JUurposes. 

107. leant Hicorns and oe ae ween, Salford, 
Lancashire, “ Improvements i hi r préparing, 
cptening. and doubling cotton on other dorous “materi: ls.” "—20th July, 














22 206. ‘Ge once Fou.ett, Radnor-terrace, Bird-in-Bush-road, Peckham, 
ene: “ An improved waterproofing facing for brick buildings.” 
2207. GEorGEe Henry ELLs, Gracechurch-street, London, ‘‘ lmproyements 


in rotary engines.” . x 

2209. G nb, - LiBoN, Rosherville Ironworks, Northfleet, Kent, and 
ALEXANDRE Manpre, Baker-street, London, “Improvements in steam 
boilers.” —21st July, 1869. iz 

2221. WiLLtiAM HENRY Gostrxa, Calthorpe-street, London, ‘“‘Improye- 
ments in sewing machines.” a 

2222, Joun Row ey, Wells-street, Camberwell, Surrey, ‘‘ Improvements 
in the manufacture of certain tar products.” 

2223. WiLLIAM Henry Stone, Dulwich-hill, Surrey, ‘‘ Improvements in 
arrangements and apparatus for taking, counting, and recording votes 
by ballot.” 

2933. Tomas BARNES, Whitehaven, Cumberland, “‘ Improvements in the 
treatment of coal for the removal of the sulphur compounds contained 
therein.”—22nd July, 1869. 

2240. Joun Henry OHNSON, Lincoln’s-inn-fields, London, “ Improve- 
ments in the joints of pipes and tubes.”—A communication from Jean 
Baptiste Denans : 

2245. WILLIAM Morr, Fenchurch-street, London, “Improvements in 
refrigerating and freezing apparatus.”—A communication from Thomas 
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Sutcliffe Mort and Eugene Dominique Nicolle, Sydney, New South 
Wales.”—23rd July, 1869. 

2247. Hoc Greaves, Abingdon-street, Westminster, ‘‘ Improvements in 
the construction of the permanent way of railways and tramways, and 
the carriages and engines used thereon.” 

2250.‘ Jonn Dewe, Toronto, Yorkshire, Ontario, ‘“‘ Improvements in mail 
bags, and in apparatus for fastening such bags, boxes, and other recep- 
tacles or articles where the security of a seal is required.” 

2257. Davip Hunter Branpon, Rue Gaillon, Paris, ‘ Improvements in 
metallic cartridges, their primers, and in the methods of manufacturing 
the same,”—A communication from Burkley Benjamin Hotchkiss, Rue 
Gail on, Paris.—24th July, 1869. 

2260. JosepH Hotpine and James Eccies, Manchester, “Improvements 
in loéms for weaving.” 

2269. Joan Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the treatment of night soil and other waste products, and for 
the manufacture of manure therefrom.”—A communication from James 
Alexander Manning, St. Pierre lez Calais, France. 

2270. RicHarD Suaw, Higher Walton, Lancashire, and Ropert Lakin, Man- 
chester, ‘‘ Certain improvements in carding engines.”—26th July, 1369. 

2272. ConsTaANTINE HENDERSON, Gracechurch-street, London, ‘‘ Improve- 
ments in girders used in the construction of arches or otherwise com- 
bined with iron, timber, stone, or brickwork.” 

2275. Isatan Barker, Stourbridge, Worcestershire, ‘‘ Improvements in 
the manufacture of coffered spades and shovels.” 

278. Joun WINDLE, Sheffield, “‘ Improvements in rolling hoops or tires 
of iron or steel.” —27th July, 1869. 

2283. Hucu Gintan and GeorGe CrawFrorp, Glasgow, Lanarkshire, N.B., 
“Tmprovements in apparatus for spinning or twisting and rolling 
tobacco.” —28th July, 1869. 

THEODORE FRELINGHUYSEN TAYLOR, 

London, “ Improvements in machinery for manufacturing metal tubes. 

—29th July, 1869. 

ALEXANDRE PaTENE, Fevrx Barpovux, and Gustave Jurte, Rue des 
Filles-du-Calvaire, Paris, ‘ Improvements in the process of reproducing 
on wood all engravings through aquafortis.” 

2300. Jean BarrisTe BarREaU Pincuon, Amiens, Somme, France, “ Im- 
proved apparatus for condensing steam.” 

2305. CHaRLES NewBo.p Ey.anp, Walsall, Staffordshire, ‘‘ Improvements 
in buckles for articles of dress.”—31lst July, 1869. 

2322. Epwarp Beanes, Cordwalles, near Maidenhead, Berkshire, ‘‘ An 
improved process for re-working wrought iron.”—3rd August, 1869. 

2362. Henry Branpretu, Manchester, *‘An improved arrangement and 
construction of cutter to be employed in the manufacture of saw 
handles and other articles of a similar description.”—7th August, 
1869. 

. SamueL. Hutcuinson, Leeds, Yorkshire, ‘‘ Improvements in ma- 

i or apparatus for striking out leather.” 

2395. SaMUEL Josern WoopnHovse, Holbeck, Leeds, Yorkshire, ‘‘ Improved 
apparatus for purifying and regulating the supply of gas to burners, 
and also for an improved standard tap.”—10th August, 1869. 

2465. Epwarp Tuomas Hucues, Chancery-lane, London, ‘* Improvements 
in the manufacture of boots and shoes, and in machinery or apparatus 
employed therein.”—A communication from Nathan Adolphus Baldwin, 
Milford, New Haven, U.S 


















Southampton-buildings, 





















8. 

2466. ALEXANDER Browy, Isle of Wight, “‘ Improvements in ground or 
earth screws.” 

2468. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in looms for weaving.”—A communication Nathan Adolphus Baldwin, 
Milford, New Haven, U.S.—18th August, 18 

2522. Ropert Maynarp, Whittlesford, Cambridgeshire, ‘‘ An improvement 
in portable chaff-cutting machines,” 

4s Octavius VaRLeyY and FRepericK Henry VaRLey, Stonecutter- 
street, Farringdon-strect, London, “ Improvements in instruments for 
transmitting and recording electric signals, part of the invention being 
applicable to other purposes.”—25th August, 1869. 

2540. Jonn Martin STANLEY, Sheffield, ‘* Improvements in the manufac- 
ture of iron and steel, and in furnaces ane converting crucibles used in 
connection therewith.”—27th August, 1869. 

2706. Cyrus Eskrerr and Henry Searve, Kingston-upon Hull, York- 
shire, ‘‘ Improvements in envelopes or hairs used in extracting oil from 
oleaginous seeds, and in oil-cake making.” 

2707. Gustav ALprecut Cart Bremme, Liverpool, “ Improvements in 
machinery for breaking and softening flax and other fibrous materials, 
which improvements are applicable to other purposes where the same 
kind of reciprocating rotary motion can be usefully adopted.”—16ti 
September, 1869. 5 

2745. WittiaM Ropert Lake, Southampton-buildings, London, ‘Im- 











provements in the spindles and flyers of spinning frames.”—A com- 
munication from John Goulding, Worcester, Massachusetts, U.S.—2lst 
September, 1869. 

2825. WittiaAM Rosert Lake, Southampton-buildings, London, “ An 


improved method of and apparatus for preventing alteration of valves 
in monetary instruments.”—A communication from Max Emanuel 
Berolzheimer, New York, U.S 

2826. Wirt1am Ropert Lake, Southam 
provements in harvesting machines.”—A communication from Thomas 
Fawcett, Pittsburg, Pennsylvania, U.S.—27th September, 1869. 

2354. Georce Aucustus Huppart, Brynkir, Carnarvoushire, ‘* Improve- 
ments in joining or fishing the rails of railways.”—1st October, 1889. 





pton-buildings, London, ‘ Im- 








2873. Joun CritcHLey, Manchester, ‘‘ Improvements in the construction 
of umbrellas, parasols, and sunshades.”—4th October, 1869. 
2952. Joun Hux ', Terminus-road, Eastbourne, Sussex, and Jonn 





ALBERT Huacett, Union-grove, Clapham, Surrey, ‘‘ Improvements in 
the manufacture of rails, and in apparatus employed in such manu- 
facture.” 

2956. Witt1am Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in the construction of land cultivators.”—-A communication 
from David Edwards, Melbourne, Victoria, Australia.—1llth October, 
1869. 

2958. AuGustus Bryant CaILps, Mark-lane, London, ‘An improved pro- 
cess for reducing wood to a fibrous condition for the manufacture of 
paper stuff or pulp.”—12th October, 1869. 

3083. Joun CasH and JosepnH Casu, jun., 
boxes or cases for preserving letters, papers, and other documents. 

3088. ALFRED BuckincuaM Ippotson and Tuomas Sexton SaRNey, 
Sheffield, ‘Improvements in metallic keys or wedges for supporting 
and securing rails in their chairs, and a method of manufacturing such 
keys or wedges.” —23rd October, 1869. 

3092. Wirt1amM Ropertr Lake, Southampton-buildings, London, 
provements in sewing machine needles.”—-A communication 
Hannah G. Suplee, San Francisco, California, U.8S.—25th October, 1 

3116. Thomas CLARK, Cheapside, London, ‘‘ Improved implements adapted 
for constructing tube wells and driving hollow piles, and in the mode of 
operating therewith for those purposes.”—27th October, 1869. 

3132. Srras Covert Sauispury, Yew York, U.S., ‘“‘Improvements in 

m boilers and generators.” —28th October, 1869. 

. Tuomas Moore, South Stockton-on-Tees, Yorkshire, and CHARLES 

evnUR Heap, Teesdale Ironworks, Stockton-on-Tees, Yorkshire, 

“Improvements in apparatus for raising and lowering weights.”—30th 
October, 1869. 

3172. Beavcnamp Tower, Moreton, near Ongar, Essex, “‘ Improvements 
in hot-air engines.”—1lst November, 1869. 

3173. CHaRLes Goprrey GuMpPEL, Leicester-square, London, ‘* Improve- 
ments in ships’ rudders and in steering gear therefor.” —2nd November, 
1869. 

3195. Josern Boorn, Broomhill, Sheffield, ‘“ Improvements in the modes 
of rolling or reducing metal, apd in the arrangement of machinery for 
effecting such rolling or reducing.”—4th November, 1869. 

3208. WiLttiaM Rospert Lake, Southampton-buildings, London, ‘“ Im- 

rovements in sewing machine needles.”—A communication from 
Patrick H. Newbill, Los Angelos, California, U.S.—5th November, 1869. 





Coventry, ‘‘ Improvements in 
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All persons having an interest in opening any one of such applications 
should leave particulars in writing of their objections to such a 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
P. SouTHERN, Aspall, Wigan, “‘ Furnaces.”— Dated 3rd May, 1869. 
» inventor employs circular fire-bars, placed transversely of the fur- 
nace. These bars at their ends are supported in bearings on the side 
plate of a frame, which is mounted on wheels, so that it can be run in and 
out of the furnace, and this frame also carries the hopper containing the 
fuel. The circular fire-bars are corrugated with longitudinal and also 
with transverse corrugations passing around them, and have each a slow 
revolving motion imparted to them, so that they shall carry forward the 
fuel from the hopper continuously into and through the furnace.—Not 
proceeded with. 
1362. W. Seep, Preston, “ Furnaces.”—Dated 4th May, 1869. 
This consists in the use of a self-feeding rotating internal circular grate, 
supported on rollers, and turned slowly round by steam or other power. 
The fuel is supplied at one side to the interior of this internal circular 
grate, and is gradually consumed as the grate rotates, the clinkers being 
collected in a chamber within the internal circular grate ; the products of 
combustion are conveyed from the furnace to the flues of a steam boiler, 
or to the flues of a heating apparatus, or to any other apparatus to which 
the furnace may be applied. 
1374. W. E. Newron, Chancery-lane, 
tion.— Dated 4th May, 1869. 

This relates to a new kind of engine, the principal element of which is 
a hollow screw or helix, having its axis placed in an inclined position, and 
arranged to rotate in suitable bearings. When used as a motor, the spiral 
passage of the screw or helix is to such an extent supplied or filled with 
water or other liquid, that the lower portion of each turn of the helix 
contains the water or liquid to such a depth as to form in the upper por- 
tion thereof a chamber for steam or vapour. The steam or vapour in the 
chamber thus formed in the several turns of the screw or helix, acts in 
such a manner, both by its direct pressure and expansive force, upon the 
spiral surfaces of the screw or helix as to produce its rotary motion about 
its axis, and as this rotation is produced, the steam or vapour and the 
water or liquid pass upward through the spiral passage of the screw or 
helix, at the top of which the steam or vapour escapes to the atmosphere 
or to a condenser, while the water or liquid enters,a central passage 
formed through the screw or helix and descends to the bottom thereof. 
1377. D. Apamson, Newton Moor, near Chester, ‘‘ Steain engines.”—Dated 5th 

May, 1869 

This consists, First, in various improved cylindrical and segmental 
valves, both with and without cut-off valves. Secondly, in the improved 
portable and other steam boilers. And, Lastly, apparatus for blending 
flanges on portions of steam boilers. 

1405. J. Ramsporrom, Leeds, and T. M. Pearce, Bradford, ‘‘ Steam and 
lraulic apparatus.”—Dated 7th May, 1869. 

On the cylinder end of a steam or water-pressure pumping engine, and 
forming a part of its end cover, the inventors cast a small valve cylinder 
at right angles to the cylinder proper, and in this valve cylinder place a 
piston valve intended to be moved longitudinally in either direction by 
the steam or water with which the engine is worked. 

1412. H. Myers, Miles Platting, war Manchester, “ Furnaces of locomotives.” 
—Dated 8th May, 1869. 

This consists in making the doors of locomotive and other furnaces to 
slide in a vertical direction in place of opening on hinges, or being made 
in two halves and sliding in a horizontal direction.—Not proceeded with. 
1413. E. Maysurn, G. Matruews, and E. Marston, Pendleton, ‘‘ Puddling 
Surnaces.”—Dated 8th May, 1869. 

The hearth is surrounded, or partially ‘surrounded, by a hollow metal 
box or chamber, through which water is caused to circulate, in order to 
keep the box and ‘the fettling in fimmediate contact therewith compara- 
tively cool Vot proceeded with. 

1432. H. Bessemer, Cannon-street, “* Furnaces."—Dated 10th May, 1869. 

This principally consists in fusing malleable or wrought iron and steel, | 
and also pig or other carburets of iron, in furnaces where the gaseous pro 
ducts of combustion within the furnaces are retained under a pressure 
much greater than that of the external atmosphere, but which gaseous 
products are not in excess, but somewhat less than the pressure of the 
atmosphere which immediately surrounds the exterior of the furnace, or 
some parts thereof, the difference being only such as will cause a power- 
ful draught or current of air to pass through the fuel in such furnaces. 

Dated 10th May, 


1361. 











“ Forcing engines."—A communica- 



































1435. H. Bessemer, Cannon-street, “ Blast furnaces.” 
1869. 

The outer shell or case of the furnace is made of very strong plate iron 
or steel, which extends from below the bottom of the hearth up to the 
crown or top of the furnace, there uniting with the metal ring which 
forms the mouth of the furnace, and thus encasing the whole of the fire- | 
brick or stone work which constitutes the furnace, suitable openings being | 
left in the shell. The inventor prefers to make the shell in separate rings | 
or sections, united by stout flanges. by means of which the several por- 
tions are firmly united, the whole being as far as needful strengthened 
by hoops, angle-ribs, or T-irons, securely riveted to the plating, the 
general structure being further supported on cast iron or riveted plate 
iron columns surrounding the lower part, all the joints of the shell being 
well caulked and capable of resisting an internal pressure of twenty or | 
more pounds per square inch on the whole internal surface of the 





furnace. 
1444. J. A. MARDEN, Boston, U.S, ‘* Steamengines.”—Dated 11th May, 1869. 

This consists in the adoption of one or more shallow vanes or blades | 
affixed to arms swivelled to a revolving disc mounted upon a tubular | 
shaft supported in suitable bearings, and carrying a sliding spindle con- 
nected with the engine valve by an intermediate lever and weighted con- 
nected rod and engine valve, the whole being so arranged that by friction | 
upon the blades induced by contact with the atmosphere, against which 
they are driven by the revolution of their supporting disc, they shall 
govern and control in combination, with the weighted lever, the longi- 
tudinal movements of the spindle and of the weighted rod and engine 
valve. 

1456. H. Roptnson, Skipton, Yorkshire, “ Kilns for limestone.”—Dated 12th 
May, 1869. 

The kiln is composed of a top central cone, together with two lower 
cones, communicating with the top central cone on its lower side. The 
fuel is supplied by a separate passage or passages, proceeding from the 
top or upper surface of the kiln and opening into the lower cones.—Not 
proceeded with. 

1475. W. CapoGan, Birkenhead, ‘Couplings for driving straps.”—Dated 
13th May, 1869. 

In order to connect together the two ends of a driving strap, the in- 
ventor attaches to the back of the belt at both of its ends, by rivets, 
screws, and nuts, or otherwise, a plate of metal. The back of each plate | 
has standing out from it a row of studs, each stud carrying a pulley | 
grooved around its circumference; above the pulleys is a bar or narrow | 
plate to which the tops of the studs are fixed, and this bar or DATTOW | 

| 


plate is attached at its ends to the two ends of the plate which is fixed to 

the end of the strap. Each end of the strap is thus furnished with a row 

of pulleys at its back. 

1476. W. StepHenson, Sculcoats, York, “‘ Consumption of smoke.”-—Dated | 
13th May, 1869. 

This consists in fitting a cylindrical or other shaped reservoir at or near 
the front of the furnace. In this reservoir the inventor fits a vessel having | 
a valve opening inwards in the bottom of it. The upper part of this 
vessel is connected tu a series of rods and levers to a door or valve set in 
the brickwork at or near the bridge at the back of the furnace.—Not pro- 
ceeded with. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &ce, 

1415. E. 8. Copeman, Norwich, ‘Communicating in trains.”—Dated 8th 

Muay, 1869. 

In the roof of each of the compartments of the carriages to which it is 
desired to apply the apparatus two holes or apertures are made. The 
apparatus consists of a box, the base or bottom of which fits on or covers 
the before mentioned holes or apertures, any suitable contrivances being 
employed for keeping it in a firm position. Each side of the box is con- 
structed with vertical slots, through which the arms used for signalling 
are capable of passing; one of such arms is placed at each side of the box. 
1416. A. B. Hawes, Jndia Ofice, Whitehall, “ Bottles and jlusks.”—Dated 

8th May, 1869. 

The cap or stopper has two or more grooves, more or less deviating from 
a horizontal line formed circumferentially near the neck. Each of the 

ooves is at its lowest point cut right through to the edge of the cap, 
ae a notch in the same. In each of the grooves fits a corresponding 
stud or projection, fastened to or in one with the neck of the bottle, each 
stud and groove together forming a joint somewhat similar to a so-called 
bayonet joint.—Not proceeded with. 

1438. C. Cross and A. Herwoop, Manchester, G. D. and T. B. Wrison, 

Cressbrook, Derby, ‘‘ Velocipedes.” —Dated 11th May, 1869. 





| downward direction. 


| 1406. A. J Murray, Albany-road, Cawberwell, “ Rea; 





This consists, First, in the application to the yeleeipede of toothed 


ring for multiplying the revolutions of the driving wheel; and, 
condly, in an improved arrangement of velocipede, with three or more 
wheels. 
1439. T. Duxn, Pendleton 
1869. 

The inventor applies a ratchet wheel or other equivalent to the hind 
wheel of the velocipede. This ratchet wheel is worked by a catch jointed 
toa lever, which is moved up and down by the foot of the operator. By 
this means the operator can get on the velocipede when it is sta- 
tionary, and by working the catch lever he can then cause the velocipede 
to advance slowly for a certain distance, or until it has acquired the de- 
sired speed for working by the ordinary treadles.—Not proceeded with 
1447. A. Vickers, Old Broad-street, ‘* Connecting railwa A commu- 

nication.—Dated 11th May, 1869. Ps 

This relat First,,to an improved mode of connecting together the 


Manchester, “ Velocipedes.”"—Dated 11th 


May, 


rails. 








rails of railways, by the adoption of which no holes are required to be 
punched through the neck or web of the rail : Secondly, to the construc- 
tion uf a continuous permanent base or support for the rails of railways. 


—Not proceeded with 
1454. J. B. Hanpysipe, Glasgore, “* Wheels.”—Dated 12th May, 1869. 

The tire or rim of the wheel is connected to the central boss or hub by 
two discs or annular plates of malleable iron or steel, these discs being 
put together so as to clasp between them, and, in concavities formed in 
them for the purpose, certain duplex annular projections formed on the 
rim or tire, and on the boss or hub respectively 
1460. F.R. A. Grover, Brading, Isle of Wight, 

Dated 12th May, 1869 : 

The inventor attaches the shank of the anchor, at some point near 
the centre of gravity, a 1in or painter, whereby the anchor may be 
lifted and turned on thiscentre, on which it may be suspended in equili- 
brium.—Not ; d with. 

1463. G. De Strains, She Villas, London, “ Bicycle wheel 
and brakes.”—Dated 13th, May, 1869. 

This relates, First, to a wheel composed of three distinct parts, viz, 
an outer circle, a nave, and a number of spokes connecting the two, and 
80 disposed as to bear each singly in its turn the whole weight carried by 


“Anchors and gee = 


ir 





roe 


»perton s, treadles, 


the wheel.—WNot ; led witl 
1464. E. V. Newton, Oxford-street, and P. M. Crane, Manchester, “ Coating 
ships.” —Dated 13th May, 1869. ; 
This consists in the employment of paraffin as the basis of a composi- 


tion or compound to be used for coating ships, boats, and other surfaces, 
to protect them and to prevent their fouling 


Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 


1367. J. Bucioven, Accrington, “ Warping machines.”"—Dated 4th May, 
1869, . 
The inventor employs a novel construction of drop pin, in the body of 
which an enlarged “pear-shaped” eye, with a stem above and a stem 
below, is formed. The lower stem of the improved pin is of the same 


strength as that now in general use, but the upper stem is considerably 

tighter, and is also bent or cranked near its extremity. The pin from the 

root of the upper stem has an open or pear-shaped eye formed in it, which 

is provided with a side opening or slot, through which the continuous 

thread is passed into the eye. 

1410. W. Henperson, Glasgow, “ Finishing woven fabrics 
May, 1869. 

The two endless chains ordinarily employed in these machines for hold- 
ing the selvedges of the fabric by means of stenter pins or clips are, as 
usual, passed round pitch wheels at each end of the machine and along 
grooved guides T guides are formed or fitted along the top and 
bottom edges of vertical side plates extending horizontally from end to 
end of the machine, and made about as broad vertically as the diameter 
of the pitch wheels. The fabric is entered at one end of the machine, 
passes along the top to the other end, and returns along the bottom to 
within a short distance of the entering end, being thence led away in a 
An enclosed space is thus formed, having the 
fabric for its top and bottom, whilst by vertical plates from its sides 
heated air, by means of a pipe, is blown into this space for the purpose of 
drying the fabric. 

1437. E. Brennan, Manchester, 
1869. 

This consists in employing improved rollers in connection with an im- 
proved arrangement for raising the top roller for stretching the material 
The inventor forms each of the improved rollers with a number of ribs or 
corrugations, and places the rollers in front of the revolving brushes, the 
corrugations being for the purpose of allowing the brist] f the brushes 

+ ll 











’ 


“Polishing threads.”—Dated 11th May, 





to pass between the threads and open and spread them v effectually.— 
Not proceeded with. 
1470. J. and G. Battixson and T. Warrenean, Halifax, “ Combing wool.” 
—Dated 13th May, 1869. 
This consists in placing, when constructing new machines, the ‘‘ small 
circles” nearer the large circular comb, and the *‘ dabbling brush” is so 


arranged that a portion of the wool (being combed or operated upon) is 
forced upon the small circles or combs, such wool or fibre being part of 
or intermingled with that on the larger comb. The tensional strain 
exerted on the wool or fibre by the rotation of the large circle or comb 
draws on the small circles or combs, and imparts the necessary rotary 
motion on their bearings without the wheels and shafts, or spindles and 


} stud, as heretofore employed for the purpose. 
| 1478. 


J. and J. Kippay, Bolton-le-Moors, “‘ Weaving counterpa Dated 
14th May, 1869. 
The quilts are woven with the aid of healds and of Jacquard apparatus, 
and with designs or patterns, either geometrical or figured. Two warps 
are employed, the face warp having twice as many ends as the back warp. 


—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


AM U8, AC. 
g and mowing 
muchines.”—Dated 7th May, 1869. . 

The inventor takes a tube of the required length, and of any convenient 
diameter, and divides the same longitudinally through its centre or 
through any desirable part thereof, so as to form an upper and lower 
part. The lower part is to be fixed to the frame of the machine, and the 
upper part is to be made movable upon centres or hinges at the back of 
the tube, or jointed in any other suitable manner. The fingers are 
divided into two parts; the upper part is to be riveted or otherwise 
fastened to the upper part of the tubular bar, and the lower part of the 
fingers is to be riveted or otherwise fastened to the lower part of the 
finger-bar. 

1417. W. Nevuzam, Nicuoison, Newark, “‘ Hay-making machines.”—Dated 
10th May, 1869. 

This consists in the introduction of carrier pinions, in consequence ot 
which the speed at which the forks revolve may be varied—a cir- 
cumstance of great practical advantage in hay-making. When it is not 
required to vary the speed the carrier pinion may be withdrawn. 

1422. R. Buezarv, Liverpool, ** Dressing millstones." —Dated lth May, 
1869. 

This consists in giving to the radial arm or arms whereon the tool 
carrier or tool-carriers are made to slide to and fro, either by itself or 
themselves, or with the supporting frame, an intermittent motion over 
the surface of the millstone, around the centre thereof, or around an 
eccentric point or points thereon. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain" Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1404. G. H. MansFretp, Great Portland-street, ‘ Parquet flooring.” ~Dated 
7th May, 1869. 

The inventor uses veeners of hard or ornamental wood (by preference 
from one-eighth te one-sixteenth of an inch in thickness) for the wearing 
surface of the covering, as has heretofore been proposed ; these he backs 
with sheets or strips of the substance known in the market as kamptuli- 
con, rolled to a thickness of, say, about one-twelfth of an inch., The 
veener he attaches to its backing by means of a solution of glue. 

1445. J. B. Payne, Chard, “ Rolter blind fittings.” —Dated 11th May, 1869. 

The fittings for roller blinds, which form the subject of the present in- 
vention, comprise a novel mode of coupling, joining, or connecting to- 
rether the ends of the cord which passes round the pulley on the end of 

he blind roller, and also the pulley attached to the rack er tension slide 

below the object. As regards roller blind cord, the chief object of the in- 

vention as adapted to roller blinds is to dispense with sewing or 

connecting the ends of the cord by means of thread as is now the case. 

1455. T. Butuivant, Ledbury-road, ** Window sashes.”—Dated 12th May, 
1869. 

This consists in the employment of plain guides, in which the projec- 
tions at each end of such guides are dispensed with, thereby obviating the 
necessity of a groove deeper than the width of the guide in whieh to 


receive ft when it is disconnected from the sash. 
1466. H. Luxa, Manchester, “‘ Window sashes.”— Dated 13th May, 1869. 


This consists in dispensing with the cords, pulleys, and weights, usually 
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employed to counterbalance window sashes, and in employing in lieu 
thereof a spring, shot, bolt, or other equivalent, with an autifriction bowl 
at its end, acting in an inclined groove in the window frame when the 
shet bolt is attached to the sash, or in the window sash when the shot 
bolt is attached to the window frame. 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1427. W. E. Newton, Chancery-lane, ** Gun locks.”"—A communication.— 

Dated 10th May, 1869. 

The inventor provides a movable nipple-guard, which will prevent the 
hammer from falling upon the cap in case of identally b ing dis 
engaged from its holder by any means other than the regular action of 
the trigger in discharging it. This nipple-guard will also, by the action 
cf the trigger, be moved out of the way of the hammer when regularly 
discharged. 

1430. W. R. Lake, Southampton-buildings, ‘‘ Bronze ordnance.”—A com- 
munication.—Dated 10th May, 1869. 

The inventor hardens, condenses, and smoothes the metal surrounding 
the bore, rendering the bore of uniform size, and lessening its inner 
depressions and porosity. He effects this condensation substautially in 
the following manner:—If a bronze gun is to be treated the inventor 
bores the rough casting carefully, to secure the best bore possible, to a 
diameter about one-eighth of an inch less than it is to be when finished. 
The rough gun casting is then to be enclosed in such hoops or flask as 
will constitute a strong casing ; but as the exterior of the casting is rough 
and irregular, as is also the exterior of the casing, the inventor leaves 
between the gun casting and casing an annular space, to be filled with 
cement or other suitable cheap material, which will make a hard, 
unyielding filling. The encased gun is then to be placed in a frame or 
upon a bed somewhat like a boring mill for guns; but, instead of using a 
bar provided with cutters, the inventor fixes in the end of the bar a 
smooth, cyli:.drical plug of hardened steel about five hundredths of an 
inch larger than the diameter of the reamed hole in the gun. The plug 
should be made of two frustrums of cones, with their bases connected by 
a short cylinder. 

1436. J. Haty, Birmingham, “‘ Fire-arms.—Dated 11th May, 1869. 

This consists in making the plunger of metal with a conical or rising 
shoulder, on the underside of which a metal rod or pin is made to impinge 
by the action of the main spring of the lock (when a rebounding lock is 
used), the plunger being made to act through a hollow nipple or other 
space formed for the purpose, and the breech butt being bored through, 
so as to allow of the free passage and the up-and-down movement of the 
pin actuated by the main spring. 

1448. A. Henry, Edinburgh, ‘ Breech-loaders.”—Dated 11th May, 1869. 

This consists in employing a hollow breech cavity similar to those 
specified under letters patent previously granted to the same inventor ; 
but, in place of the breech-piece being arranged as therein set forth, an 
opening is made in one side of the breech cavity, through which the 
piece—which is hinged or jointed to the bottom of the breech cavity— 
protrudes, the protruding part constituting « thumb or finger piece by 
which the breech is opened or closed. 

1479. C. W. Lancaster, New Bond-street, 
14th May, 1869. 

The inventor employs over the shot and under the ordinary terminal 
wad of the cartridge a hollow cylindrical wad formed of a short piece of 
cylinder of paper or other material, closed at the end by the insertion of 
:nordinary cloth or other wadding, or by a terminal wad. This short 
cylinder the inventor forms to fit inside the cartridge case, and he inserts 
ii after putting in the shot, so that it forms acup or thimble over the 
S-ont portion of the charge of shot. This hollow wadding is then secured 
in its place by the ordinary terminal wad, over which the cartridge case 
can be turned. 





“Concentrating shot.”—Dated 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

359. D. P. Wricut and C. But.er, Birmingham, “ Paragin lamps.”—Dated 

3rd May, 1869 

This consists in using a thin sheet metal base formed into a bell-month 
or spreading shape, by preference serrated, perforated, or vandyked on 
it: lower edge for air way, and into this the inventors fit a perforated 
«onvexed disc, to which disc a concentric tube is secured or formed for 
receiving the rectangular cotton holder and regulator, the lower end of 
the tube before mentioned being screwed or otherwise in the ordinary 
way for screwing into the oil vessel. The spreading or bell-mouth base 
contracts and terminates upwards with a perforated concentric disc 
formed of the same, or applied within the top edge or flange and 
shoulder, below which is, by preference, a row of perforations, and around 
the flange is placed a bezel or gallery for supporting a glass shade, having 
a concentric row of perforations. 

1381. E. H. Ricumonp, King William-street, ‘‘ Preserving meat.”—Dated 
5th May, 1869. 

The vessel for preserving the meat consists of a rectangular or other 
shaped tank or vessel, formed of plates of galvanised iron. The sides of 
the tank are perforated, and the top and bottom plates are formed solid, 
an opening or manhole being left through the top of the tank for access 
to the inside, which is fitted with two, three, or more rows of shelves 
fixed to two opposite sides of the tank and extending from end to end 
thereof. The inventor proposes to fix the shelves one above the other, 
about 4ft. apart, leaving a clear space between them in the middle of the 
tank for persons to stow away the meat that is to be preserved.— Not pro- 
ceeded with. 

1386. J. E. Patiutps, Grantham, “ Sewing machines.”—Dated 5th May, 1869. 

This relates, First, to that class of sewing machines in which a revolving 
shuttle isemployed. The inventor employs two shafts or axes. one above 
and one below the cloth plate of the machine, and gives motion thereto 
by means of toothed pinions fixed on the ends of such shafts or axes and 
driven by a toothed ring or wheel, as is now common with some descrip- 
tions of sewing machines, upon the end of the lower axis. He fixes a 
revolving shuttle carrier at the back of the shuttle driver, and employs a 
cam to give motion to the feed lever; by this arrangement a superior 
hand machine is obtained. 


1393. W. Bennett, Ashton, near Birmingham, “ Kitchen ranges.”--Dated 6th 
May, 1869. 

This consists, First. in giving to the bottom of the grates of kitchen 
ranges a rising and falling motion, by means of a vertical screw, which 
also raisesand lowers the ash-pan at the same time; Secondly, in giving 
to the bottoms of the grates of kitchen ranges a rising and falling motion 
by means of racks on the sides of the grate; Thirdly, of a box or hollow 
chamber placed on the top of the “fall bar” of the grate; Fourthly, of 
the following arrangement of the parts of a kitchen range for cottages and 
small houses :—The range consists either of an oven on one side of the fire- 
place and a boiler on the other, or an oven on each side, or an oven only 
on one side, with a sham oven on the other side: Fifthly, of a rising and 
falling dust preventer, serving also as a stand or table ; Lastly, of a draw 
plate or blower, somewhat similar to the ordinary draw-plate in form, but 
provided with a button or turn by which it can be fixed to the back plate 
of the grate.—Not proceeded with. 

1400. G. T. Bousrietp, Loughborough Park, Brixton, ‘ Braces.”—A commu- 
nication. Dated 6th May, 1869. 

This invention is based upon the discovery that suspender ends can be 
constructed of strong felt or cloth so firmly felted that it does not ravel 
when cut, without the necessity of binding or turning in the cut edges, 
and that the articles produced are free from the defects of the older kinds 
of suspender ends above referred to, this new facture of pend 
ends being attended with the following advantages, viz. :—The articles 
can be cut by means of dies to any required form ; they do not ravel at 
the cut edges, and therefore do not require the edges to be bound or to be 
turned in and sewed ; they do not. smell offensively nor stretch as india- 
rubber web suspender ends do ; they do not stain the clothing nor become 
discoloured nor stiff. 

1407. F. Leonarpt, Birmingham, and H. Hewitt, Birmingham, “ Pens.”— 
Dated 7th May, 1869. 

This consists in making in the points or nibs of pens a series of trans- 
verse corrugations or depressions, or curved or angular corrugations or 
depressions, for the purpose of forming a reservoir for the ink and to give 
the pen an easy action in use. The corrugated nibs or points may either 
be perforated or unperforated. 
1408. J. G. Toncur, Southampton-b 

Dated 7th May, 1869. 

A series of swinging shears are so applied as to cut out the envelope 
blanks one at a time by a series of shearing cuts from one thickness sheet 
or long strip of paper, so that there is little or no waste, except at the 
necessary gores removed at the angles of the envelopes to allow the flaps 
tolapin. Folding shears arran: in this manner cut out one blank 
envelupe at a time, and the cutting edges remain in working order for a 
considerable time. When dull they can very readily be ground. 

1414. R. and G. Capsury, and J. M. REenpDaLt, Birmingham, *‘ Cacao 
biscuit.”—Dated 8th May, 1869. 

The cacao bean is ground in the customary manner, and when ground 
there is iated with it fari matter, sugar, and butter. The 
whole is then mixed und prepared in the usual manner to form the biscuit. 
1419. H. A. Durrene, Paris, “‘ Desiccating and preserving food.”—A com- 

munication.— Dated 10th May, 1869. 

The inventor places the substances to be treated in a receiver kept in a 

hot water bath at a suitable temperature. He forms a vacuum in the 
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receiver. The vapours disengaged from the subst. 


1402, R. FENNELLEY, Wellington-chambers, ‘‘ Washing out casks.”—A com- 





are dissolved by an absorbing agent placed in the apparatus, or are liq 

in a condenser suitably placed. The desiccation is then effected.—Not 
proceeded with. 

1423. W. Currie, Edinburgh, “‘ Cushions.” —Dated 10th May, 1869. 

This consists in substituting for the materials or springs hitherto 
employed for the purpose hollow air-tight, pads or balls, which are laid 
together and enclosed in a covering of cloth, velvet, leather, or other 
suitable fabric or material.—Not proceeded with. 

1425. R. F. Hoppe, Cheapside, ‘* Musical-boxes, albums, dc.”—A communi- 
cation.—Dated 10th May, 1869. 

This consists in so adapting musical-boxes, albums, and other articles 
of a similar description, that, in addition to the ordinary mechanism for 
playing tunes, an arrangement is effected for the display of photographic 
portraits, views, and other pictures, which are made to revolve underneath 
the lid or cover of the musical-box or album, and be seen through an 
opening in the same, und so continue to revolve as long as the music is 
playing. 

1428. W. B. Smitn, Coventry, ‘‘ Watches and chronometers.”—Dated 10th 
May, 1869. 

The positions of the pillars—which are at a proper distance from the 
edge of the plates—are as follows:—One is on the escapement side of the 
barrel, having both the tup plate and barrel bar screwed to it; one is 
between the escape wheel and fourth wheel; one is inside the detent 
spring, just at the back of the detent; and one, instead of two, between 
the fusee and barrel behind the third minute division, this last pillar in 
the half-plate movement being higher than the others by the thickness of 
the top plate, and having the extended barrel bar only screwed to it. 
1480. J. F. Gruvrin, Fleet-street, ‘ Knives and forks.”—A communication.— 

Dated 14th May, 1869. 

The objects are, First, to manufacture the blades, bolsters, and tangs 
of table and dessert knives and forks of separate pieces of metal; and, 
Secondly, to form the handles of one or different materials, in order that, 
when complete, they may present a novel and ornamental appearance. 
The blades are made by casting or otherwise, and forming a notch or 
recess in the handle thereof, in order to fit the handle thereto. 

1451, E. T. Hucues, Chancery-lane, ‘‘ Tea and coffee urns.”--A eommunica- 
tion.—Duted 12th May, 1869. 

The urn is formed with a chamber at its top entirely around its edge, 
space being left in the centre for the insertion of a cylinder with a per- 
forated bottom, and of another and shorter cylinder with a perforated 
bottom which serves as a sprinkler.— Not proceeded with. 

1453. H. Inc, St. John-street-road, *‘ Book clasps, &c.”—Dated 12th May, 
69 


This consists in making such fastenings and clasps expanding, flexible, 
and elastic, by constructing them of a series of semi-cubular or treugh- 
shaped pieces of metal interlocked, and in combination with spiral or 
other springs either inside or outside.—Not proceeded with. 

1474. A. FRIEDMANN, Hatton-garden, ‘‘ New ornament.”—Dated 13th May, 
1869. 

The ornament is formed of separate parts or pieces, which are fitted, 
connected, or fastened together, by snap, catch, or other connecting con- 
trivance, so that they ure capable of being readily connected with and 
disconnected from each other.—Not proceeded with. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, cc. 

1409. Sir F. C. Know es, Lovell-hill, Berksiire, ** Purifying cast iron.”— 

Dated 8th May, 1869. 

The main feature is the retention of chemical substances below a bath 
of molten metal in order to purify and convert the latter. Shotted metal 
is principally used. Caustic soda mixed with pulverised ore is employed 
to form a base to take up the acid. The gas to be employed is produced 
from chalk or limestone mixed with charcoal. A very great heat is 
caused from this gas, which is passed throngh the body of the metal. The 
furnaces are made in a peculiar manner to suit the above processes. 

1418. H. R. Lomvey, Marlborough-place, St. Jokn’s-wood, * Purifying 

molten ivon.”—Dated 10th Mau, 1869. 

Instead of forcing air through the mass of molten iron, the inventor 
allows it to fall from a sufficient height in the smallest particles, or in a 
thin shower through an upward rushing blast of heated air.—Not pro- 
ceeded with. 

1426. W. E. Newton, Chancery-lane, “‘ Hardening iron, &c.”—A communi- 

cation.—Dated 10th May, 1869. 

In the process of converting iron castings into steel the inventor uses 
black oxide of manganese, peroxide of iron, and common resin, or their 
chemical equivalents, in about the following proportions, viz., twenty-five 
parts of manganese, fifteen parts of peroxide of iron, and sixty parts (by 
weight) of common resin. 

1431. H. Bessemer, Cannon-street, ‘‘ Manufacture of iron.”—Dated 10th 

May, 1869. 

This consists, First, in certain modified forms of the reverberatory 
furnace, and in each and every of such modifications the inventor employs 
an outer shell or casing constructed of plates of iron or steel securely 
riveted together, or of cast iron, secured by hoops, bolts, or ties of 
malleable iron or steel, the shell in either case being well caulked and 
rendered air-tight at all laps and joints, and of sufficient strength to 
resist safely an internal pressure of one or more atmospheres in excess of 
the external atmospheric pressure. 

1433. H. Bessemer, Cannon-street, “Converting crude into homogeneous 

iron.” — Dated 10th May, 1869. 

The inventor makes the converting vessel of great strength, securely 
riveting and caulking all the laps and joints, so as render it as nearly air- 
tight as possible. e, by preference, forms the mouth of the vessel cir- 
cular instead of oval, and of a smaller size than usual, lining the mouth 
with a single ring of well-burnt fire-clay, or composition of clay and 
plumbago ; and he forms the metal of the mouth of the converter 
with a movable dovetailed flanged ring, so that the fire-clay mouth of 
the vessel may be readily taken out and renewed by unbolting or un- 
cottering the iron ring which retains it in place. 

1434. H. Bessemer, Cannon-street, ‘‘ Treating pig iron.”— Dated 10th May, 

1869. 


This consists of a method or methods of carburising or further car- 
burising molten pig iron after it leaves the blast furnace, and prior to its 
solidification ; and also the further carburation of molten scrap, or other 
wrought or malleable or puddled iron or steel that has been fused in 
high-pressure furnaces, as described in the specification of a patent 
— to the same inventor, dated 10th November, 1868, No. 3419, or 

y other means ; and which treatment may also be made to in part purify 
the iron of sulphur or other deleterious matter simultaneously with the 
carburising process. 

1443. B. J. B. MrLis, Southampton-buildings, “ Casting under pressure.” — 
A communication.—Dated 11th May, 1869. 

This consists in the use of a rotary wheel or cylinder, on the periphery 
of which are arranged a series of moulds, each formed of a pair of hinged 
metallic plates, which, while the casting is being performed, are held 
——- together between statiunary housings, suitable rollers being inter- 
por between the rotary mould plate and the stationary housings to 
reduce the friction. Each of the mould plates is provided with one or 
more springs, which, as the rotation brings the moulds successivel 
opposite recesses in the housings, cause the mould plates to separate with 
a sudden movement, causing a jar which effectually detaches and 
discharges the casting. 





Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1441. C. D. ABEL, Southampton-buildings, “Galvanic batteries.” —A com- 
munication.—Dated 11th May, 1869. 
This consists in an improved construction of economic galvanic 
tery, bining with a mini of volume a maximum of intensity 
or of durability, and in which no evolution of nitrous or other gases takes 
oo. The battery is, furthermore, of a more regular action than the 
tt batteries now used, and is not subject to wear when the circuit is 
broken, thus effecting a saving of zinc. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1352. C. T. Liernur, Frankfort-on-the-Maine, ‘“‘ Treating sewage.’— 
Dated 3rd May, 1869. 

This consists in various improvements in the details of M. Liernur’s 
previously patented pneumatic sewerage system, the principal advantage 
of which over other systemsis, according to the invention, that while, by 
the latter, only one portion of the excrement is utilised, the other being 
left to cause annoyance, by his system the whole of the excrement is 
deodorised and usefully employed. 

1401. E. Leyp, Princes-street, “‘ Fluid meters.”"—A communication.—Dated 
7th May, 1869. 
consists uf a rotary fluid meter with a stationary outer casing 
and a pong Agee a as i, = = or more pistons 
rolling upon the casings or eq en necessary ports, 
channels, and appendages. 








—Dated 7th May, 1869. 

This consists in so constructing the apparatus that the casks to be 
washed may be carried upon a horizontal revolving table in such 
manner that they may be caused not only to revolve upon an axis stand 
ing up from the table, but also that the cask may at the same time be 
caused to revolve on its own longitudinal axis. By this means, when the 
table carrying the casks is caused to revolve, the water Lpotagges # laced 
in the casks is thrown away from the central axis of the table, whilst the 
cask being at the some time caused to revolve simultaneously on two 
axes, which are at right angles to one another, every point of the inte- 
rior of the cask must ily be subjected to the action of the water. 
1403. D. and A. Posener, Mansell-street, Goodman’s-fields, ‘ Tobaceo pipes.” 

Dated 7th May, 1869. 

The inventors place at the bottom of the bowl a plug of liar con- 
struction, so that the oil or moisture from the burning tobacco may be 
absorbed or taken up by the porous part of the plug, and thus be pre- 
vented from entering the pipe, stem, or tube. 

1411. B. Hunt, Serle-street, ‘‘ Horse collars.” —A communication.—Dated 8th 
May, 1869. 

This consists in dividing the collar into two parts, so arranged as to be 
extended or contracted at will in length or breadth, according to the size 
or conformation of the neck and shoulders of the horse.—Not proceeded 
with. 


1420. E. Fretp, Chandos-chambers, Adelphi, “‘ Steam fire engines.”—Dated 
10th May, 1869. 

This consists in actuatingjthe valves which regulate the admission and 
emission of steam to and from the main steam cylinders of steam pump- 
ing engines by means of tongues or levers actuated by curved or inclined 
surfaces in or in connection with the main pistons.—Not proceeded with. 
1421. C. Lautn, Paris, *‘ Dyeing and printing.”—Dated 10th May, 1869. 

This consists of improved means whereby both animal and vegetable 
substances can be dyed or printed with aniline black. The inventor 
commences by fining thereupon bi-oxide of manganese, yy we J by 
means of a permanganate dye; but any process that will thoroughly 
fix the superior oxides of manganese is applicable to this invention. The 
fibres thus covered with bi-oxide of manganese, and generally known as 
plain goods, are caused to undergo a process of washing for the purpose of 
separating those parts that do not combine with the fibre, and that would 
eventually fall away in the dyeing bath, and thus cause considerable loss 
in alkaloids. The inventor then proceeds with the dyeing process. 

1424. M. S. Wo.rcane, Stratford-le-Bow, ‘‘ Cricket-balls."—Dated 10th 
May, 1869. 

The inventor employs, as usual, a core of compressed cork, which he 
binds. by means of canvas, cotton, twine, or other suitable material, as 
heretofore. He then covers the core with india-rubber to obtain the 
required size and shape, and submits it to the action of Leat until the 
necessary degree of hardness is obtained ; but as the application of heat 
to the materials composing the ball as before described would tend to 
injure the core and the binding material, he places between the binding 
and the core, and between the binding and the india-rubber, a coating of 
asbestos. 


1429. J. Wirners, Handsworth, ‘“‘ Water meters.”—Dated 10th May, 1869. 

The inventor fixes to the outer ends of the measuring cylinders or 
cylindrical vaive case, having two lateral openings c« icating through 
the end of the measuring cylinder with the interior thereof. In each of 
these valve cases work two piston valves, so disposed that when one of the 
openings, say the inlet, is open to the cylinder, the other outlet shall be 
closed, and vice versa. 

1440. W. R. Lake, Southampton-buildings, ‘‘ Detergent compound.”—A 
eommunication.—Dated 11th May, 1869. 

The yas on being generated in the retorts is mixed with a large quantit 
of impurities, chiefly ammoniacal gases, tarry vapours, sulphites, sul- 
phides, phosphides, and others. In order to separate from the gas the 
ammoniacal and tarry vapours it is passed first through a cylindrical 
vessel partially filled with water and called the “receiver,” and then it is 
passed through the “condenser.” The water contained in the receiver 
und condenser absorbs the largest portion of the ammoniacal and some 
parts of the other vapours mixed with the gas, while the tarry vapours 
are condensed and precipitated in the form of tar. 

1442. B. LatHam, Westminster-chambers, “‘ Sewer ventilators.”—Dated 11th 
May, 1869. 

This consists in so arranging, specially or otherwise, arranged channel 
or passages inside the ventilating chamber containing charcoal or other 
deodorising material, that while any water that enters the ventilator can 
can pass freely through such channels or passages down into the sewer 
without coming in contact with the deodorising material, yet any noxious 
gases passing up through such channels will be brought into contact with 
the deodorising material before issuing from the ventilator. 


1446. L. Wray, Ramsgate, ‘‘ Quartz crushing.”—Dated 11th May, 1869. 

The crushing instruments consist of a heavy metal block which is 
mounted on a horizontal rocking shaft, supported in adjustable bearin, 
This grinding and crushing block oscillates between two fixed jaws, the 
working or crushing surfaces or checks of which (as also those of the fixed 
jaws) are made by preference of steel or other very hard metal or sub- 
stance, and are secured to the block and fixed jaws. 


1449. C. H. Merritt, Brunswick-square, “ Basting apparatus.”—Dated 
12th May, 1869. 
The butter, fat, dripping, or other material to be used for basting is 
laced in a vessel, by preference of an inverted cone shape, the top or 
Soe of the cone being provided with apertures having covers, 
through which the basting material is introduced. Near the apex of the 
cone, and inside it, there is a grating on which the basting material rests, 
from whence it flows and is led through pipes to the article or arti-les to 
be basted, the flow being regulated by a valve or valves placed in the pipe 
or pipes leading therefrom. Through the centre of the vessel a tube is 
passed, which is intended to receive the chain or cord supporting the 
ordinary bottle jack or article being roasted, the basting vessel itself 
being suspended by a chain hooked to the lid, and by preference placed 
over the neck of the bottle jack when such is used. 
1458. F. W. Frower, Neath, and H. Nasu, Liverpool, and R. HEATHFIELD, 
Birmingham, ‘‘ Coating metal.”—Dated 12th May, 1869. 

This consists in combining sheets of iron or of other metal together at 
their edges by any of the ordinary means before they have been coated, 
or such connecting of the sheets together may be only temporary where 
it is desired simply to obtain the advantages of a more continuous process 
of dipping a series of plates or sheets into a coating fluid. The joined or 
connected series of plates or sheets are then immersed in succession into 
the bath of melted metal or other substance with which they are to be 
coated. 

1459. J. H. Jonnson, Lincoln’s-inn-fields, ‘‘ Saw teeth.”—A communication, 
—Dated 12th May, 1869. of 

In place of treating each tooth separately/by'a?hammer and file, a 
dressing machine extending over a considerable number of teeth, or, 
indeed, over the entire number if required, at one and the same time, is 
employed, and the same treatment is extended to each tooth simul- 
taneously, thereby avoiding any difference and creating complete uni- 
formity. 

1461. A. V. NewTon, Chancery-lane, ‘‘ Expressing 'juices.”—A communica- 
tion.—Dated 12th May, 1869. 

A rolling action of ek pricey surfaces is adopted derived from two 
cylinders set eccentrically one within the other. These cylinders are 
carried by antifriction rollers which turn in rings that form loose bear- 
ings for them.—Not proceeded with. 

1462. W. F. De ta Rue, Bunhill-row, “ Paper water mark.”—Dated 12th 
May, 1869. 

The inventor makes a dandy roll with a sink in place of a raised pattern 
upon it, and finds that the soft pulp enters the depressions of this roller 
so as to make a thicker paper at the parts corresponding with these 
depressions, whilst the paper is left elsewhere of a uniform and even 
thickness. 

1465. J. Tummins and Joun Gayton, Birmingham, ‘‘ Lever fastening.” — 
Dated 13th May, 1869. 

This consists substantially of a bent lever fitted with a cross pin in 
about its middle part, and which forms the axis upon which it works. 
The upper end of the lever is grooved or spread open so as to form a kind 
of prong or fork, and is for the reception of the cord or cable oneness, 
the other end of the lever pressing the cord against the frame prov 
when the lever is in use, and so holding it securely in a state of tension. 
1467. W. A. LytrLe, Hammersmith, “ Electro-telegraphic apparatus.” — 

Dated 13th May, 1869. 

The inventor employs in the instrument known as the Morse printer or 

b two separate levers with an inking roller, inking point, pen, or 
embosser to each, one of the levers being terminated with a soft iron 
armature, and the other — = —- of —— steel or —, 
kept constantl larised ie pro: y or con of a permane’ 
pa ley and aa on hones its armature end adjusted suitably for 
attraction by one or more electro-magnets placed underneath. 
1468. F. G. F. Dopy, Forest-gate, ‘‘ Feeding-bottle valve.”—Dated 13th 











1869. 

This consists of a tapered or conical piece in metal or other suitable 
material, and of a piece of sheet or moulded india-rubber, or other elastic 
material, fitted upon the tapered or conical piece, so that when the piece 
of india-rubber is at the thicker end of the tapered piece the valve is 
closed, and when the piece of india-rubber is at the thinner end the valve 
is opened. 

1469. J. Townsznp and P. Forbes, Glasgow, “ Refining oils.”—Dated 18th 
May, 1869. 
‘This sonsists in redistilling the oil or fat by means of saturated steam 

















Dec. 3, 1869. 





THE ENGINEER. 


373 








of high pressure, that is to say, of a pressure of 60lb. or upwards per 
square inch, such steam being 7 biown into the oil or fat and partly 
applying its heat thereto by closed pipes, jackets, or the like, whilst , 
d:rect fire heat is entirely avoided. | 


1471. J. Fawcert, Huddersteld, “ Measuring oil.”—Dated 13th May, 1869. 
This consists in the employment of a supply cistern, which, by pre- 
ference, the inventor furnishes with an ordinary ball tap or self-acting 
tap for regulating the inlet thereto of the oil or other liquid ; also ina 
series of enclosed measures or vessels of any required capacity, so arranged | 
either underneath the cistern or by its side, in such manner that the oil | 
or liquid will gravitate or flow from the cistern into the measures when | 
at liberty to do so. A tapor cock, suitably constructed, is applied to 
each measure, with pipes to connect them respectively with the cistern. 


1472. C. Fercuson, Glasgow, “* Washing, brushing, and filling bottles.”— 
Dated 13th May, 1869. 

Each set of six quart bottles are first ranged or placed in a portable case 
or box, at equal or fixed distances apart, as in a circle equally divided 
round it. Each bottle is set in a good deep socket of its own, projecting | 
up from the bottom and having a movable round supporting piece or | 
bottom, by preference covered with a thin sheet of india-rubber. The | 
shoulders of the bottles come up through the holes in the portable light | 
loose lid or cover, the holes being ranged in a circle in the cover for being 
brought down over the necks of the bottles, and then temporarily fixed to | 
the box by the swivel bolts or latches “‘ taking” into recessed notches or 
catches on the lid and sides of the box respectively. 


1473. J. Bonnes, Mansfield, “‘ Steaming tobacco.”—Dated 13th May, 1869. 

This consists in the employment for that purpose of a steam jacketed 
cylinder, mounted upon a suitable supporting surface, and provided 
internally with a pressing piston which works from below upwards.— 
Not proceeded with. 

1477. J. and J. H. Srorey, Muachester, “ Controlling discharge of water.” — 
Duted 14th May, 1869. 

On the stand pipe or fountain, the inventors employ a valve, the inlet 
orifice of which is closed by a diaphragm acted upon by the pressure of 
the water when admitted to the back of the diaphragm. The space at 
the back of the said diaphragm is in communication with « small valve 
which, when opened, relieves the back of the dixphragm from the said 
pressure, and thus permits the discharge of water from the main valve. 


1450. J. Rosey, Newcastle-wader-Lyne, * Sugar refining.” —Dated 12th May, 
1869. 


This consists in the use and application of a decoction of tannin or 
gallo-tannic, acid prepared’ in any suitable way from oak, bark, sumach, 
or other vegetable products, which may be prepared in the same manner 
as the tannin used by tanners, and which is mixed in suitable proportions 
with the unsound syrups, sweet waters, or raw sugar in the melting pan 
or blow-up, and melted in the usual way. —Not proceeded with. 


1452. P. W. and W. FLower, Great Winchester-street-buildings, ‘ Pro- 
ducing impressions on tin, &e.”—A communication.—Dated 12th May, 
1869. 


This relates to the printing or producing impressions upon tin and 
terne plates, and sheets of iron or other metal covered with a coating of 
paint or varnish or uther coating material that will resist heat, or without 
such coating, and also to the use of astove or drying oven of a new con- 
struction, specially adapted for practically carrying out the method above 
referred to. 

1457. J. L. Greatorex, East Grinstead, “ Urinals.”—Dated 12th May, 1869. 

This consists in so constructing the slab and overflow that they form 
their own trap, and stand permanently half filled with water. They are 
thus enabled to effect the irrigation of the whole of the interior parts of the 
basin and back, by means of perforations or openings in the hollow 
mouldingand rim of the basin. At the soffit of the top moulding the in- 
ventor provides a guard to prevent any spray of water from the per- 
foration at the soffit. 








IT is now understood in the parliamentary profession that none 
of the three rival Brighton schemes, about which so much has been 
said, will be proceeded with during the forthcoming session, but 
will be deferred till next, owing to circumstances over which the 
several projectors have no control, . 


Tue Roya INsTITuTION,—The Royal Institution Friday evening 


meetings are arranged to commence on the 21st of ye ny The 
evening discourses before Easter will probably be given by Pro- 


fessor ‘T'yndall, Professor Odling, Professor Ruskin, Dr. Carpenter, 
Mr. Clifford, Professor Sylvester, Dr. Rolleston, Professor Roscoe, 
Professor Huxley, Professor Williamson, and Dr. Blackie. The 
Christmas lectures — to a juvenile auditory) will be by 
Professor Tyndall, who bas chosen Light for his subject ; the first 
will be delivered on the 28th inst. at three o’clock. Arrangements 
lave been made for the following courses before Easter :—On the 
‘Architecture of the Human Body,” by Professor Humphry, 
F.R.S. ; on the ** Vegetable Products of ys by Professor 
Odling, F.R.S.; on “‘ Meteorology,” by Mr. Robert Scott; on 
«* Plant Life as contrasted to that of Animals,” by Dr. Masters, 
F.L.S. ; ‘‘ Deductions from the Comparative Anatomy of the 
Nervous System,” by Professor Rolleston, F.R.S. ; an “‘ Introduc- 
tion to the Science of Religion,” by Professor Max Muller ; on the 
** Sun,” by J. Norman Lockyer, F.R.S. After Easter, the follow- 
ing courses will be delivered :—On the “Principles of Moral and 
Political Philosophy,” by Professor Blackie; on ‘‘ Physics,” by 
Professor Tyndall, F.R.S. ; on ‘‘ Astronomy,” by Professor Robert 
Grant, F.R.S. ; on “‘ History,” by Professor Seeley. 


PrivaATE BILLs IN PARLIAMENT.—The following is a list of the 
plans of railways and other public works deposited at the office of 
the Board of Trade up to Tuesday evening (the latest period 
allowed), and for the authorisation of which bills will be applied 
for in the ensuing session of Parliament :—Barnstaple and Ilfra- 
combe; Birmingham Street Tramways; Brighton Intercepting 
and Outfall Sewers; Bristol Port and Channel Docks; Brighton 
and Hove General Gas; Burntisland Harbour ; British and Con- 
tinental Railway Tunnel via Dungeness and Cape Grisnez; Black- 
pool and Lytham; Bury St. Edmunds and Thetford; Belfast 
Central; Birmingham and Staffordshire Tramways; Birmingham 
Canal Navigations; Bristol and North Somerset; City of Dublin 
and Suburban Tramway and Railways; Chesterfield and Bramp- 
ton; Cobham; Continental Communication; Caledonian (Tay 
Ferries and Land at Dundee) ; Caledonian (Additional Powers) ; 
Carwood Bridge ; Clyde Navigation; Dundee Harbour ; Dublin, 
Wick'ow, and Wexford ; D’Olier jstreet Terminus Railway; Dud- 
ley, Oldbury, and Birmingham High Level ; Edinburgh, Loonhead, 
Roslin, ani Penicuik; Ellesmere and Glyn Valley; Ely and Bury 
St. Edmunds; East and West Metropolitan Junction Mansion House 
Railway, Furness ; Fulhamy Hammersmith. and City; Great North- 
ern and Western (of Ireland), Westport Quay Line; Gloucester and 
Berkley Canal ; Glasgow Tramways ; Great Eastern (Metropolitan 
Railways, &c.); Hereford, Hay, and Brecon ; Hounslow and North 
London ; Islington; International Communication; Lancashire 
and Yorkshire ; London and North-Western (Additional Powers); 
London, Brighton, and South Cuast ; Leeds Tramways ; Margate 
Pier ; Midland (Additional Powers) ; Midland (Worksworth and 
Rowsley Line) ; Midland Counties and South Wales; Metropolitan 
District ; Manchester Tramways; Metropolitan and St. John’s 
Wood; North British (General Powers) ; North British (Tay 
Bridge) ; North Eastern (Hawes and Melberby, &c); New- 

ort (Scotland); Newcastle and Gateshead Waterworks ; 
Soupert Pagnell; North-London Tramways; North Metropolitan 
Tramways; North Western and Charing-cross; Oswestry and 
Llangynog; Preston Station; Penicuik; Preston, Longton, and 
Southpcurt; Pembroke and Tenby (Extension to Pembroke Dock) ; 
Plymouth, Stonehouse, and Devonport Tramways; Ryde Pier 
Railway Extension ; Redhill, Bletchingley, and Godstone ; Ryde 
Station ; Sevenoaks, Maidstone, and Tunbridge; Severn Tunnel 
Railway; South Eastern ; Severn and Wye Railway and Canal ; 
Sutherland Railway Extension; Severn Junction; Surbiton, 
Chobham and Ripley ; Southwark and City Subway ; Thrapstone 
Market (not a railway); Thames Navigation ; Willasey Tramway; 
Wolverhampton and Walsall ; Worcester Railways and Tramway; 
Woolwich Docks. The following is a list of the plans for public 
works which do not require the sanction of Parliament, but which 
may be carried out on provisional orders authorising them being 
granted by the Board of Trade:—Ifracombe Pier and Harbour ; 
Penrhyn Harbour; Fily Pier and Harbour; Falmouth Harbour ; 
St. Leonards-by-tiie-sea Pier ; Walton-on-the-Naze Pier ; Dover 
—" Pier; Burntisland Harbourf§Irvine Harbour; Vent- 
nor Pier. 


| with 





BIRMINGHAM AT WORK. 
(From our own Correspondent.) 


A QuARTER of a century ago, a revolutionary change took place 
in the manufacture of plated goods, owing to the discovery that it 
was possible to plate an article with a strong deposit of silver after 
it had left the hands of the workmen, instead of the process—at 
once wearisome and costly—of plating the metal prior to the 
manufacture of the article. To the late Mr. G. R Elkington, of 
this town, is principally due the credit of this invention, and 
certainly to him belongs the honour of having developed and 
successfully introduced this new and beautiful process. The other 
manufacturers in Birmingham were, for a time, disposed to treat 
Mr. Elkington’s invention with disdain, and it was only when the 
process of electro-deposition was found to supersede the old- 
fashioned method of plating, that they became fully conscious of 
the importance of the invention, and began to ask Mr. Elkington 
to grant them licences. In France the invention was taken up 
great spirit by M. de Ruoltz and M. Cristofle, who at once 
manufactured spoons, &c., on this principle to a large extent. The 
whitest and purest of metals for dinner service, &c., were then 
as now used in Birmingham. Mr. Henry J. Fellows, silversmith, 
of this town, who was selected by the Society of Arts to visit the 
Paris Exhibition, informs us that in the French electro-plate fac- 
tories brass is principally used as the basis of the article to be 
coated. This metal, owing to its ductility, is convenient to the 
French mode of work. All the leading articles, whether round or | 
oval, are spun at the lathe, while in Birmingham all the best work 
is either raised by the hammer or stamped by means of dies. Best 
German silver is not sufficiently ductile to be used for spinning | 
purposes, but the commoner descriptions of this material are 
better adapted to this process. An essential point of difference in 
the mene so is noticeable between the two countries. In 
Birmingham all the best cast work used for handles, feet, Xc., is 
chased after casting before being attached to the article. In 
France the handles, &c., are pressed in double dies cut with 
extreme nicety, and the impression of the mat is good, but the 
work lacks the brilliancy of that chased by hand. The latter pro- 
cess is, however, more costly. The leading French makers- 
Christolfe, Duponchel, Odiot, Fauniére, Barbédienne, and others 
—have an advantage both in time and money over English pro- 
ducers by the use of brass instead of German silver; but this is 
not what is really understood in Birmingham as electro-plate. In 
the French factory first named the work is “hard soldered” 
with solder of equal quality with that used in making silver. 
Soft solder is not much used. The Birmingham houses are re- 
puted to be considerably more pro/ific of design then their French 
rivals. The French makers like the “falling hammer,” and the 
“ screw” is adopted wherever practicable. Flat chasing, etching, 
and engine-turning are processes popular among French makers of 
electro-plated goods. The old method of French plating is, how- 
ever, quite extinct. Messrs. Elkington and Co., of Birmingham, 
greatly excel in the process of enamelling on electro-plated ware. 
In bright engraving and engine-turning, too, they far'surpass their 
continental rivals. The engine-turning of the latter chiefly con- 
sists of straight lines intersected with sprigs and flowers. The 
effect is pleasing to the eye, but doubts of the durability of such 
ornamentation are entertained in some quarters. French makers, 
as a rule, surpass those of this country in design, but in the 
‘finish ” of the articles produced they are far behind us yet. 
Some idea of the vast increase of electro-plating in Birmingham is 
illustrated by a fact for which we are idebted to Mr. William 
Ryland :—In 1823, when gas was first introduced into the plating 
factoriesof Birmingham, the consumption was put down at 50,800ft. 
per annum. Now atoneestablisment (Messrs. Elkington and Co.) 
the annual consumption is 4,000,000ft. The following system of 
plating, as adopted at the works of Messrs. Elkington in Newhall- 
street, may be interesting to many readers of ‘HE ENGINEER : 
The first process is to clean it thoroughly, by boiling it into a 
solution of caustic potash, and afterwards scouring it with sand. 
It is then plunged into a solution of cyanide of mercury to pre- 
vent any oxidation, as well as to secure a perfect adhesion in the 
plating. Then it is taken to the plating vat. The latter is 
divided into regular compartments by plates of silver, and they 
are suspended on brass rods with copper wire, and so arranged as 
to expose an equal amount of surface in each compartment to 
receive the deposit of silver. The operation of plating is regulated 
with such nicety that it is easy to ascertain the exact rate of the 
deposition. Messrs, Elkington are able to deposit 240z. per hour. 
In addition to the ordinary batterics used in plating, this firm 
has in constant operation a large magneto-electric machine. 

The variety of electro-plated articles produced in Birmingham 
is considerable. Spoons, nut-crackers, knife-rests, fish and JesSert 
knives, &c., are chiefly the small wares, and are produced in ex- 
tensive quantities. By the production of plated nut-crackers alone 
some thirty families are supported—the demand, which is regulate: 
by the nut season, averaging 1500 dozen pairs per annum. Still 
more important branches of the trade may be counted the 
production of dinner, tea, and coffee services, candelabras, ink- 
stands, and a large variety of other articles for use and ornament. 
Electro-bronze statues, some of them two tons in weight, have been 
produced by Elkington, for various public purposes, with a perfec- 
tion which has commanded universal praise. A list of these 
chefs-Ceuvres of industrial art has already appeared in THe 
ENGINEER, and need not be repeated now. It is only necessary 
to add that there is a steadily growing demand in Birmingham for 

lated wares both in the German silver and Britannia metal 

ranches ; and, despite a formidable French rivalry, there is every 
prospect that this will continue to hold an important and an 








advancing position among the manufactures of the ‘‘ Hardware 
Village.” 
THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


SouTH STAFFORDSHIRE MASTERS AT THE IRON AND STEEL INSTITUTE 
MEETING IN LonpoN:: Their interest in improvements in pro- 
duction of iron—RELUCTANCE OF BUYERS TO GIVE INCREASED 
PRICES—EFFORTS OF MAKERS TO OBTAIN THEM—-Fewer specifica- 
tions at the works: The cause -SHEETS, PLATES, ANGLES, BARS, 
RouNDS: Dull because of rise—Pics: Quiet trade—BoaRD OF 
TRADE RETURNS: Increase in tron exports ;: The markets—Coat : 
Active—MEETING OF MINING ENGINEERS: Business done— 
BIDDER’S COAL BREAKER —WALKER’S COAL CUTTER—CIVIL ENGI- 
NEER3 AND THE MINING ENGINEERS —CONGRATULATIONS—NEW 
COLLIERIES ON CANNOCK CHASE—THE MACHINISTS AND THE 
BIRMINGHAM SHOW: Anticipated results of show—EXPORTS OF 
STEAM ENGINES AND RAILWAY CARRIAGES—HARDWARES AND 
CUTLERY—TIN-PLATES—COPPER—DRoP IN TIN. 

THE ironmasters have not this week assembled in great force on 
*Change. The absence of conspicuous members is accounted for by 
the meeting of the Iron and Steel Institute in London. It is a 
gratifying feature connected with the industry in this part of the 
kingdom that, whilst more members of it might reasonably be 
expected to be members likewise of the institute mentioned, still 
that there is a growing interest displayed on every hand in all 
kinds of movements which have relation to the more economical 
production of the metal either from the ore, or subsequently from 
the pig. 

Finished iron buyers continue to hold off from purchasing at the 
rise, and some middlemen assert that the advance will not be sus- 
tained, but that opinion is not generally expressed. 

, Certainly the works are gradually becoming less abundantly 

supplied with specifications of any kind. As long as they are able 











the proprietors of mills and forges will demand the full advance. 
The chief of them are trying to get it, and rather than take 10s. | 


advance only, or in certain instances even 15s., they prefer to be 
without the offered favours. How long this wil! remain firm is 
uncertain. Men who can afford to lie by awhile will lo so, believing 
that certainly with February fresh advices will come to hand upon 
which they will be able to keep on their people full time, and 
secure the £1 declared rise for themselves. Hence they 
retain their forges in active occupation, whether they have 
work for their mills or not. It is now by no me: a rarity for 
works to have one mill standing the whole week, and two, and 
sometimes three, a part of the week. 

The districts, through the operatives, isgetting into the same con- 
dition as to the time run as they were in the du!! period in the 








| early summer, and with unimproved prospects till the year is out. 
| No one hesitates to assert that this is the result of the upward 


movement in prices and wages. 

That acontrary state of things would have been now observed 
if the decision of the preliminary meeting had been adhered to 
nobody doubts who knows that factors and others have lying in 
their desks bundles of specifications received upon the assumption 
that last quarter's rates would remain unaltered. These they will 
not take the responsibility of giving out at current rates till they 
are further advised. If they should hereafter be instructed to 
execute the orders at market rates, then it may be imagined that 
all will be well; but if the orders should be cancelled then it is 
conclusive that the advance has been unnatural. 

No department has suffered a more conspicuous check than that 
relating to sheets of all gauges, especially the thicker, such as are 
used by the galvanisers for roofing and other purposes. 

Next in the order of quietude come the plate and angle mills, so 
far as it relates to new specifications. 

And bars and rounds are beginning to suffer. For some til 
pe the prices here, and the activity in rails of the Welsh houses, 

1ave kept the orders for bars and rounds in this district when they 
have been required by the chain, nut, and bolt makers, and others 
hereabouts. But these are again getting supplies from the works 
in the principality. 

Where makers will accept moderate prices hoops are in plentiful 
make, and strips are generally going otf at establishments which 
are in favour with the tube-making firms. 

These latter, however, are purchasing more freely than hereto- 
fore from merchants, who are still mostly able to supply them at 
10s, a ton less than the makers themselves require. This is so 
because of past purchases in stock and present deliveries undei 
arrangements based upen old prices. 

Tn pig iron hardly anything is being done. The purchase : 
upon the whole, sufficient to satisfy reyuirements till the close of 
the quarter. Prices are firm. 

The Board of Trade returns for October and the ten months 
ending with October show a conspicvous improvement in the iron 
trade as a whole ; indeed, upon the longer period an increase in 
every branch of that industry. These Government returns, now 
that our foreign trade is engaging so much attention throughout 
the country, are of very great significance. As to iron, the follow- 
ing is the tabulated statement :— 








Month of October. Ten Months 
1868. ig, SHE 1569. 
Pig and 9 pe oe LUA7,91G 6. 1NG,408) .. 21,558,100 
Bar, angle, &. .. eo. 213,402 .. 2:0, 1,865,456 
Railroad eo eo eo 512,833 .. & ° 4,007,853 
Vire o- + 40,363 - 230,859 
Telegraphic ditto... 10,987 .. ee 249,697 
Castings ce co ee F3,164 .. 610,219 
Hoops, sheets, &c. .. 181,089 .. eo 1,430,356 .. 
Wrought of all sorts.. 242,106 .. ee 1,914,758 , 
Old iron oo oo «GBS oe 16 se 324,00. 
Steel, unwrought 110,475 .. W5,11l .. 14,390 


The exports of pig and puddled were larger to all places, excep? 
France, than in October, 1868. 

The exports of bar, angle, Xc., are due toa | 
by Holland, France, Italy, Turkey, Australi 
enuni d; whilst North America, India, the Hianse Towns, and 
the United States have taken less than in October, 1868. 

The large increase in the exports of railroad iron is due in great 
measure to Russia, which consumed £441,472, against on! 
£214,532 in October, 1868. Prussia, the United States, Brazil, 
and British India also show a much greater demand for rail iron 
in those countries, whilst rather larger quantities have been 
consumed by Sweden. France, British North America, and 
Australia. A falling off has occurred as regards Holland, Spain, 
Illyria, &c. 

The decreased exports in castings is accounted f 
the demand being greatly less by Russia and Lritish India. 
increase is at the same time shown in the demanis | 
United States, Brazil, and Australia. 

The large increase shown in hoops, sheets, Xc., is due chiefly to 
the United States and countries not enumerated; but the con- 
sumption has also been greater in Prussia, France, Spain, British 
North America, British India, &c. Russia and Australia show a 
falling off. 

In wrought iron, the falling off in the exports is due to Dritish 
India takingonly £21,533, against £59,326 in October, 1st8 ; but 
this is somewhat compensated by Russia taking £51,372, as against 
£25,292 in 1868. The United States, Hanse Towns, Holland, 
France, Spain, Xc., show an increased demand, whilst a falling off 
is exhibited in Australia. 

The decrease in the exports of steel (unwrought) is due to the 
lessened dlemand by France and the United States. 

Coal is fairly active. The thin coal miners on the Dudley side 
are moving for an advance at tl. instead of 3.1.. which their 
masters offer them ; but they are not all ** out ;’ and in the other 
localities the men are on at employers’ terms. The difference of 
action is understood to arise out of the fact that the last reduction 
was greater on the Dudley side than eisewhere. 

The export of coal, as shown by the board of Tra-le returns, has 
largely decreased during both the month of October and the ten 
months which ended with October. The value of the exports 
during October is £467,637, compared with £405,645 in October 
last year. For the ten months of this year the value is £4,253,903, 
against £4,594,971 in the same period last year. 

In the West Cannock district a new colliery company is about 
to be established; indeed, the memorandum of association has 
already been registered, The object is to sink a pit north-west of 
Hednesford, where the measures have already been proved, as they 
have also in the direction of Rugeley, where a company is in suc- 
cessful operation. 

The question of coal mining by machinery occupied a prominent 
place in the discussion of the South Staffordshire and East Wor- 
cestershire Institute of Mining Engineers at their meeting in 
Wolverhampton last Wednesday evening. It transpired that the 
secretary had obtained from the Institute of Civil Engineers 200 
copies of the combined papers of Messrs. Bidder and Chubb on 
**Coal-breaking by Machinery.” This the secretary explained he 
had been able to do because the Civil Engineers, considering the 
invention of great importance to the mining profession, had very 
kindly relaxed their rules. Copiesof the pamphlet were distributed 
to the members, and their attention was called to pages 23, 37, 
and 38. On the first of these pages it is shown that this mining 
institute had formally expressed to the civil engineers that Mr. 
Bidder’s invention, which had been explained to them, was 
one of the highest practical value in economising the working 
of coal, improving the produce, and preventing the deplorable 
accidents that result from the blasting of coal by gunpowder, and 
that they had every confidence in the ultimate utility of the in- 
vention both in thick and thin seams. On pages 37-8 Mr. Bidder, 
in referring to this expression of opinion, said that, whilst the 
South Staffordshire and East Worcestershire mining engineers had 
clearly arrived at the opinion that a machine for breaking down 
coal was desirable, and also that a particular machine had accom- 
plished the object to a certain extent, it could not of course be 
said that no other machine would do it as weil or better. This 
communication from the mining engineers Mr. Bidder regards as a 
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happy commencement of the co-operation between the members of 
the Institution of Civil Engineers anil the members of the Institute 
of Mining Engineers. The line between them was difficult to 
draw, but no doubt the multifarious experience and aptitude of the 
members of the Institution of Civi! Hngineers might be usefully 
applied to mining in its various phases. The hon. secretary (Mr. 
Henry Johnson) of the Mining Engineers reminded the meeting 
that Mr. Bidder’s machine had recently undergone a very satisfac- 
tory public trial in the North, and that «rrangements were being 
made fora similar trial in Lancashire 1 he announced that Mr. 
Bidder had promised to attend a public trial of it in this district 
also in the course of a week or two. Of this trial, when it had 
been arranged, notice would be given tote members, Meanwhile, 
he asked for suggestions as to the best seam of coal in which to 
try it. 

Very satisfactory results have attended experiments with 
Walker's coal-cutter. We have it upon the authority of Mr. Peter 
Higson, inspector of mines, who writes :—‘** On Friday last I made 
some experiments with Walker's coal-cutter in the yard coal mine 
at Ladies-lane Colliery, in Hindley, belonging to Thomas Gidlow, 
Esq. The machine is 7ft. 4in. long, 3ft. wide, and 1ft. 9in. high; 
the cutters are 2/in. long, fixed on the circumference of a hori- 
zontal wheel, projecting 2ft. Zin. beyond the side of the machine, 
which consists of two cylinders, cach 7in. in diameter, worked 
with compressed air at an average pressure of 15 Ib, on the square 
inch. In an hour it holed along a working face 2ft. 4in. in a hard 
band under the coal and 79ft. in length, and was frequently 
stopped while props and sprags were set for the support of the 
roof and the coal. The maximum rate of holing was 5ft. 9in. ina 
minute. As holing in long work may be done economically by this 
machine, and afterwards brokendown by Mr. Bidder’s hydraulic 















press, the use of gunpowder in working mines on the long work 
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system is no longer necessary. 

A shocking attempt to destroy machinery and endanger life has 
been made in South Staffordshire. At one of the collieries of the 
Patent S and Axle-tree Company a long piece of wood was 
thrust into the drum ba:rel of the winding gear, in such a way as 
to reverse the ordinary motion. Happily the engine tenter found 
out that something was wrong before anything very serious hap- 
pened, Inquiries led to the arrest of two men. One had formerly 
worked the engine but had been discharged, and the other was a 
banksman in the employ of the company. ‘The banksman stated 
him to cause the obstruc- 
r to spite the engin» tenter in charge. The case came 
i lay last, but there was not sufficient 
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legal evidence to justify a convic , 
s to the hardware trades generally, there seems little reason 

to fear that that the trade will continue steady up to Christmas. 

The heavy consumers of iron still complain very loudly of the 
serious check their businesses in particular have sustained by the 
spasmodic rise of L5 per cent. in iron by the ironmasters. In 
these branches there is less tone than in the trades which relate to 
the lighter goods, upon which a larger proportionate amount of 
labour is expended. 

All the machinists of this district are showing at the cattle show 
in Birmingham, which is closing as we write; and there is reason 
to conclude that the result of the show will be to them altogether 
story, and largely promote the movement which has set in 
icuously in the di ion of the increased use of machinery 











































in agr iral purposes, 

Our gn trade in some instances shows a falling off. This is 
due chiefly to the demand by British India having decreased from 
£4 October, 1868, to £9470 in October, 1869, and to the 
less consimption by countries not enumerated. At the same time 
more has been taken by Russia by £20,900, and by Egypt. In 
ether sorts the decrease is due to Nussia, Belgium, and France, 
The totals are as follow: 

Month of Oct 

Isis. LSet 
s H 3S ee Li8t, 141 21 ’ 
Other sui ew 358,150 3 








small increase, “£6494 is set 
ing October this year, against 
In the ten months, how- 
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Hardware and cutlery were not so brisk in October in some de- 
partme as they were during the same month last year. This 
Is owing chieiiy to the diminished supplies ordered from Russia, 
the United States, and British America. The value of the exports 
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In unwrought ecpper there has been a large increase, in conse- 
quence of having taken £29,875 worth, compare! with 


ponding month of 1868, Holland and India 
sased quantities. 
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Special satisfaction is being expressed at a declared reduction in 
the price of tin of £3 on common and £6 on refined. This, how- 
ever, it will be remembered from our statement last week, is 


not virtually a reduction, because of the low prices which were | 


ng obtained. 


AND THE ADJOINING COUNTIES. 
(From our own Corre spondent.) 
Demand for rails ¢ wreasing : Low prices for 
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OF COLLIERS —THE STRII AT TAIBACH—UNIONISM IN THE 
ABERDARE VALLEY—PRI ATION TO Mk. WILKINSON, JUN., 
ABERDARE VALLEY -ADJOURNED HALP-YEARLY MEETING OF 





THE CAMBRIAN RAILWAY COMPANY. 
Ir is generally admitted that so far as the present demand for 
railway iron is concerned there is no difficulty in securing con- 
tracts, and the principal works will be engaged on good orders for 
some time to come, As announced in previous reports, the inquiry 
for rails has considerably increased, and better prices have been 
realised, but the same cannot be said in reference to merchant 
iron; yet it is believed that sooner or later the two must assimilate 
in prices, and until this is accomplished it cannot be said that the 
iron trade will really be in a satisfactory state. At present the 
majority of makers are working on orders taken on the lower prices, 
which in some cases are, itis alleged, below cost prices, taking into 
consideration interest of capitaland depreciation of works. Then it is 
urged that before an advance in wages is talked of makers should 
be allowed to use their profits for some time to make up for 








former losses; and, upon the strict principles of justice, this 
argument cannot be contraverted. Looking, however, at the fact 
that wages have been advanced in Staffordshire and in other 
places, the ironmasters will probably feel that it is better for 
their interests to grant a rise in the scale rather than run the risk 
of agitation, when it is certain to interfere very materially with 
operations at the various establishments. As to the time when 
this advance will be granted, the employers are, in the main, of 
one opinion, and that is that the men should have an advance 
when they are able to place them on the contracts which they have 
been able to secure at the improved quotations now prevailing. 

It is still held in this district that Staffordshire makers ected 
most unwisely in advancing the prices of iron to such an extent as 
they did, and that they were by no means warranted by the state 
of the market in doingso. Staffordshire iron can now be bought 
considerably below the list rates, and it is therefore asked, and 
with good reason, what can be the object of advancing the prices 
when you are unable to obtain them afterwards ? 

There is scarcely any change to note in the demand from either 
the home or foreign markets during the week. American engage- 
ments are being delivered as fast as possible, and clearances are 
also being made to the continental markets. 

Tin-plates remain quiet, and no change is anticipated till the 
next quarterly meeting. 

The steam coal trade has so far sustained the improvement of 
the. last few weeks. It must not be forgotten, however, that there 
is a very large power of production which is at the present moment 
lying dormant, but which will spring up again immediately a 
sufficient demand arises. Several collieries are now, and have been 
for a long time, stopped, which can soon be reopened if proprietors 
think there is a probability of their being able to obtain profitable 
prices. On the other hand, it is satisfactory to note that the iron- 


| masters are not sending such large quantities for shipment as was 





the case formerly, for the reason that the consumption at the iron- 
works takes a much gieater proportion of the output of their 
collieries. House qualities are in somewhat better request since 
the cold weather has set in. 

The promoters of the New Passage Tunnel scheme have duly de- 
posited the necessary plans and books of reference with the clerks 
of the peace and with the Board of Trade. The scheme is warmly 
supported by the leading merchants of Bristol, and there is no 
doubt that the iron and coal proprietors of South Wales will be 
ready to give their utmost aid to carrying out the project, which 
will open such important communications for the iron and coal 
trades in which they are engaged. 

A few days ago a curious freak was played by the colliers em- 
ployed in one of the Aberdare collieries. All the men collected on 
the top of the pit and refused to descend as usual, which circum. 
stance greatly surprised and annoyed the officers, as vessels were 
waiting at Cardiff for the coal which was to be drawn in that and 
the following days. No effort was lost, therefore, to induce the 
men to descend, but all to no purpose, and finally it was ascer- 
tained that one of the colliers had led all the others to believe that 
the wire rope was unsafe. The rope was immediately tested to the 
utmost, but by the time the safety of the rope was proved the men 
had all returned to their homes, and on the second day the cireum- 
stance was repeated, and two days’ labour was lost in spite of the 
emergent demand. On the third day, however, the scene was 
reversed, when the men in their impatience to descend rushed into 
the carriage so numerously as to endanger each other’s lives. 

Considerable difficulty has been experienced at Taibach in trying 
to induce the colliers who struck work some time ago to leave the 
cottages they occupied. The me. were in the employ of Messrs. 
Vivian and Sons, and, in consequence of a dispute which arose 
between masters and men, a strike followed ; and the men, who 


| have not yet returned to work under Messrs. Vivian and Son, have 


continued to occupy the houses, despite every effort made to in- 
duce them to leave. Mr. Grey, for the company, has now obtained 


| warrants of ejectment against each of the men. 


In the Aberdare Valley the colliers have held a series of meetings 
during the past week, with a view to the formation of a 
union amongst themselves similar to, and in combination 
with the unions in England. A deputation from the north of 
England attended each meeting, who addressed the meetings, ex- 
plaining the meaning of the unions and their object, and urged 
upon those present to combine for the protection of themselves 
and families. The deputation stated that they had addressed eleven 
meetings on their way through the district, and all but two were 
in favour of the union. A resolution was passed to the effect that 
a union should be formed in the Aberdare district to act in consort 
with the unions in England, and it was also resolved that further 
meetings should be held in the district. 

The workmen of the Duffrin Colliery, near Aberdare, have pre- 
sented Mr. Wilkinson, jun., colliery manager, who is leaving the 
district for the north of England, with a gold watch chain, as a 
mark of the esteem in which they held him. 

The adjourned half-yearly meeting of the Cambrian Railway 
Company was held on Thursday at Crewe, Earl Vane in the chair. 
The chairman said he had received the award of Messrs. J. Ban- 
croft and J. 8. Forbes, which was to the following effect :—That, 
from the Ist of July, 1868, the net surplus of the common fund 
referred toin the 14th and 15th sections of the Cambrian Act, 
1868, should belong to the Coast of Ireland Railways respectively 
in the following proportions, namely, 6543 per cent. to the 
inland, and 34°57 per cent. to the coast section. Several share- 
holders objected to the award as it stood. It was agreed to defer 
the consideration of the acounts until the next half-yearly 
meeting. An angry discussion followed relative to the recon- 
struction of the board of directors, and, in consequence of some 
obnoxious words which fell from Mr. Rawson, the chairman 


suddenly dissolved the meeting. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


STATE OF TRADE IN SouTtH YORKSHIRE—DOCK EXTENSION AT 
LiverRPooL— LONDON AND NortTH-WESTERN RAILWAY —PRO- 
POSED WET DOCK AT WHITEHAVEN—MARYPORT—TRAMWAYS 
IN GLASGOW—LEITH AND THE SUEZ CaNAt—GREENOCK AND 
AYRSHIRE RAILWAY— POLLUTION oF ScotcH Rivers — THE 
IRON TRADE: Cleveland and Sheffield—CoveERED MARKET AT 
PRESTON—THE CUNARD LINE—LANCASHIRE UNION RAILWAY— 
IRON SHIPBUILDING AT HULL. 

THE iron trade in South Yorkshire continues in a prosperous 

state, and the outlook as regards the future is also favourable. 

Rails are manufactured on a large scale, and the same may be said 

of plates, sheets, tires, and axles. As regards the South York- 

shire coal trade, rather more engine fuel has been sent into 

Lancashire of late. 

The steamship owners of Liverpool have submitted proposals to 
the Mersey Docks and Harbour Board for an extension of the 
Huskisson Dock. The execution of the plans proposed would give 
additional space in connection with the Huskisson Dock equal to 
about fifteen acres in extent. 

The London and North-Western Railway Company will seek in 
the ensuing session for powers to still farther enlarge its goods 
station at Wapping, Liverpool ; also to establish lines of steamers 
between Holyhead and Kingston, and between Fleetwood and the 
north of Ireland. 

The Whitehaven Town and Harbour Trustees have been dis- 
cussing the expediency of proceeding with the construction of a 
wet dock. The cost is estimated at £47,294. 

The iron trade about Maryport appears to be extending. A blast 
furnace recently erected by Messrs. Gilmour has proved a success, 
and those gentlemen are now proceeding with the erection of two 
others. About 500,000 tons of coal are now shipped annually from 
Maryport. 





It is proposed to incorporate a company to lay down an exten- 
sive system of tramways in Glasgow. 

Mr. D. R. Macgregor, of Leith, has resolved on taking advan- 
tage of the Suez Canal by sending out two of his steamers to India, 
The two steamers which are to make the passage are the Leith and 
the Stirling. Both are screws ; the former of 1408 tons, and the 
latter of 831 tons burthen. 

The Greenock and Ayrshire Railway will be opened for traffic 
Dec. 15th. 

Sir W. T. Denison, Mr. E. Frankland, and Mr. J. C. Martin 
have been appointed as a commission to inquire into the pollution 
by sewage of the Tweed, the Clyde, and the other Scottish rivers. 

A recent return as to the state of the Cleveland iron trade shows 
that there were at the date of the return ninety-seven furnaces in 
blast; nine furnaces were out, but available; and thirteen were not 
likely to be again blown in in their present form. New furnaces 
are being built by Messrs. Swan, Coates, and Co. (two); Messrs. 
Gilkes, Wilson, Pease, and Co. (two); Messrs. Lloyd and Co. (two); 
Messrs. Samuelson and Co. (two); Messrs. Jones, Dunning, and Co, 
(two); the Middleton Iron Company (one); the Weardale Iron 
Company (one); and the Consett Iron Company (one). 

Thenaalsteel trades of Sheffield and the immediately sur- 
rounding district continue moderately good, but for steel rails the 
demand is not quite so good. In railway matériel a fair trade has 
been done, and the armour-plate mills are fully employed. 

The demand for pig continues heavy in the Cleveland district, 
and stocks are low. In the finished iron trade there is great 
activity. The shipments at Middlesbrough are slack at present, 
but a great deal of iron is being sent to Hull and Newcastle for 
exportation to different parts of the Continent. At the Hartle- 
pools, employment prospects for the winter, which has now fairly 
set in, are satisfactory. 

It is proposed to erect a covered market at Preston, at a cost of 
£9000 or £10,000, 

The proprietors of the Cunard line have now steam shipping 
building on the Clyde to the aggregate amount of 12,000 tons. 

The Lancashire Union Railway was opened for passenger traffic 
on Wednesday. Both the Lancashire and Yorkshire and the 
London and North-Western Companies have running powers over 
the new route between Blackburn and Chorley ; and from thence 
the Lancashire and Yorkshire reaches Wigan by means of its 
Horwich and Hindley loop line, and the London and North-Wes- 
tern by a short cut striking the old North Union line. 

It is understood that negotiations are pending betweena Hull iron 
shipbuilding firm and a Liverpool firm for the construction at Hull 
of a vessel specially adapted to the Suez Canal. The screw 
steamer Statesman, built by Messrs. C. and W. Earle, of Hull, 
has made a favourable trial trip ; she will be despatched shortly 
to New Orleans with a large cargo of railway iron. Messrs. Earle 
are now building five steamers: two for Messrs. C. M. Norwood 
and Co., two for Messrs, T. Wilson, Sons, and Co., and one for 
Messrs. Lofthouse, Glover, and Co. 









PRICES CURRENT OF METALS AND OILS. 

































































Correr—British—cake and tile d. 
PCT TOM secevesceccerece 0 
Best selected .. ory 0 
Sheet ...+. ee 0 
Bottoms ..... oe 0 
Australian, per ton . o- 0 
Spanish Cake ...++ oe 0 
Chili Bars.......0- ee ( 0 
Do. refir ingot .. oo 3 F 7310 0 
YevLitow Merat, per lb. .. 0 0 GE O O63! 0 0 6 0 0 6} 
Iron, pig in Scotland, ton - 215 9 cash 213 ; 
Bar, Welsh, in London, |} 700. 7 2 6) 610 0 
WEN. sccose| © & Bie 6 TF Ci SC 0 
Staffordshire 8 0 0.. 8 7 6 7 0 
Rail, in Wales.......0--ee00| 7 0 0. 7 5 0) 515 0 
Sheets, singlein London ..| 10 0 0..10 5 0 9 6 
Hoops, first quality ..+6....| 815 0.. 9 5 0) 8 6 
GENES ccenensnccens 8 5 0.. $10 0} 7 0 
Swedish.....esecrccseseeeee| 915 0.4.10 5 0} 91 0 
Leap, Pig, Foreign, perton ..' 18 7 6.. 0 0 0/18 % 6 
English, W.B. .c.ccoscccocce| 1913 6.. 1915 0} 91 0 
Other brands . 1815 0..19 5 0/19 0 
Sheet, milled . 20 0 0... 0 O 0} 20 6 
Shot, patent... 22 0 0.. 0 O 0| 22 0 
Red or miniuim --| 2010 0.. 0 0 0; 2010 0 
White, dry ..... oo 6 6 0. BO 0) 2 0 
ground in oil o-| 26 0 0.. 29 0 0} w 0 
Litharge, W.B. ... . | 24 0 00. O O O} 24 0 
QUICKSILVER, per bot. ... oo] 617 0.6. 618 Of 617 0 
SpELTER, Silesian, perton....| 1° 10 0..1915 0/20 7 6.. 2010 0 
English V&S.....6. --| 1910 0.. 0 0 0/20 2 6..20 5 0 
Zinc, ditto sheet....... 2410 0..25 0 0/27 0 0.. 000 
STEEL, Swedish faggot . 000. 0 0 0) 000... 000 
EOP .c-ssccccece vee 1 0 0.. 0 0 0/1415 0..15 0 0 
Try, Banca, per cwt. ; 51510... 0 0 0} 520.5383 0 
Straits, fine—cash 515 0.. 0 @ O] 510 0... 5 
For arrival .... SI 6. £62 0] & 1%. 6 2 0 
English blocks . $19 0.. 6 0 0} 530.. 00 0 
Bars ..cese. Se? Oo. £ts4 2k £42 
Refined, in block 63 0. 640,560. 000 
Trxp.ates, per bx of } 
IC Coke wccccccece 386. 3 86 01 2 % 0 
IX ditto. 78 Ge TR Oi YY 0 
IC charcoal ove 18 0.. 110 0; 1 8 0 
IX ditto..cccccece 11440. 116 0, 114 0 
Coa s, best, per ton 019 6.. 020 6) 018 0 
Other sorts .cccrcccscsecese' O15 3... O18 9} O13 3 
O1zs, per tun, Seal, pale ......; 4019 0.. 0 0 0 35 10 0 
BROWR sccccovcscovescees | 36 BO GC... 0 O 6} SI 0 0 
Sperm, body .ec-.ese.seeee| 83 0 O16 WW 0 0 95 0 0 
While, South Sea, pale......| 40 0 0.. 0 0 0 38 0 0 
CHOW seccccecoscccccecs| 38 0 0.. 59 0 0 37 0 0 
Brown .. --| 35 0 0.. 0 0 0 33 0 0 
ELI. Fish ...cccce --| 32:0 0.. 0 0 0' 82 0 0 
Olive, Gallipoli | 57 0 0.. 0 0 0 65 0 0 
Spanish...... | 55 0 0.. 56 0 0 63 0 0 
Palm ... -| 4010 0.. 41 09 0 44 0 0 
Linseed ...... eo 1/2815 0.. 0 0 0 27 0 0 
Rapeseed, English pale 3910 0.. 40 0 0 0 0 
Brown .cccccce-scccccees| 36 5 00. 0 0 0 0 0 
Foreign pale... o-| B 0 6.. 6 0 0 0 0 
Brown .... --| 3710 0.. 38 0 0 10 0 
Lard ... «| 75 0 0.4. 0 0 0 0 0.. 0 
Tallow ccocccccccecccccescccce| 85 0 Oe 0 0 O 0 v 
PRICES CURRENT OF TIMBER. 
1869, 1868. 1869. 1868, 
Per load £82. 4s. £ 8s | Per load— 240286825425 
Teak ...sseseeeeee-10 O11 'V0 10 012310 Yel. pine, per reduced C. 
Quebec, red pine .. © 15 415| 310 4 10 | Canada, Ist quality 18 10 '919 16 017 06 
yellow pine..4051\/3 040 Qnddo. .. 13 01310 11 532 © 
St. John’s N.B.. yel O 0 0 0} U0 O O O| Archangel, yellow.. 10101210 11013 5 
ite.. 510 517| 5 5 6 OU St. Petersburg, yel. lL O11 15 W O12 0 
45 5 0| 315 415) Finland .......... 65 710 65 7 5 
45510} 4 0 417 Memel.. 70 9 0 12 013 © 
oo 0 0) © O O O | Gothenburg, y 80910 8 0 giv 
«+ 45665) 45 5 0°00 B80 
ow 8 4 0) * 0 4 0 | Gefle, yellow 80910 9 OM @ 
2 410} 210 8 O | Soderhamn........ 8 0 910, 9 OWwso 
3 0] 215 8 O | Christiana, per C. | 
2621/3 2 3 7) Iaore. by 3 by 9 ¢ 10 012 10, 10 1012 0 
% 8 °| 4080 Den teen, ‘nt. 
cl ank, | mI 
se elee00 ‘per 40f Sin... f 0000 0000 
m4 0 6 0} 510 6 10 | Staves. per standard M, | 
St Peters 510 6 5| 710 810 Quebecpipe ...... 65 06710 671' 0 0 
Deals, sete 12ft, Wr 2 | ie ia to! ica puncheon .. 19 020 0 2210 0 0 
uebec, wht, spruce 12 ic, crown... = . 
Sedecaataasens 12 015 0 13 015 0 Pipe 140 0 1500135 0 1500 








BESSEMER STEEL IN FRANCE.—(From our Correspondent.)—The 
production of Bessemer steel rails in France in the first half of 
this year amounted to 19,755 tons, as compared with 10,562 tons 
in the corresponding half of 1868. Important orders have been 
given out of late by the great French railway companies, and the 
eae pte in the second half of this year is expected to exhibit a 

‘urther increase. 








THE ENGINEER. 





Dec. 10, 1869. 








THE OPENING OF THE SUEZ CANAL. 
(From our Special Correspondent.) 
ALEXANDRIA, Nov. 26th. 


Here I am at Alexandria on my way home. We got 
through the canal from Ismailia without any very remark- 
able adventures, save and except the fact that provisions 
ran short, and we had asmall famine on board the Fayoum 
during the latter portion of our voyage. We left Ismailia 
on the 19th, as did most of the flotilla which had spent the 
previous couple of days in Lake Timseh. The more I re- 
flect over the nature of my duties as your correspondent, 
the more fully I become convinced that I should not waste 
my time, or your space by writing anything about the fétes 
and entertamments. I kept pretty clear of them in my 
last, and I shall keep absolutely clear of them in this. What 
your readers may like to hear, and what I propose to tell 
them, will fully occupy me in the telling between this and 

st time. I examined the remainder of the canal below 

smailia and Suez not lesscarefully than the portion between 
Port Said and Ismailia, with the following results. 

The section of the canal 
between Port Said and — 
Ismailia is practically ‘ 
finished, as I have already 
stated, to a depth of 18ft. 
or 19ft. This is the depth 
at the worst places, but on 
the average the depth is 
much greater, say 24ft., and 
had its slopes been con- 
structed at their natural 
inclination, and some means 
been adopted for preventing 
the destructive effects of the 
wave caused by the paddles 
and screws of passing vessels, 
no anxiety for its future 
need have been felt, except- 
ing perhaps in one spot at 
El Guisr, where the sand, 
which is very fine, blows, I 
have reason to think, at 
least 300,000 cubic metres 
annually into the canal, 
A very ugly S curve is 
also to be found at this 
spot, where the width of the canal should evidently have 
been greatly increased, especially as the curves are a great 
deal too sharp. They are, however, being flattened, so that 
I need not further refer to them. On leaving Lake Timseh 
I observed another stretch of fine sand, and on sounding 
at this point I only got a depth of about 16ft. 5in., but 
as shortly afterwards I got over 18ft., it is highly pro- 
bable that this bank had only been formed a few hours 
before. 

As far as the 95th kilometre pitching must be resorted 
to, for though the soil has a large percentage of clay in it 
and will stand almost vertically when dry, at the water, 
line itself destruction goes on almost as rapidly as in the 
sandy portions of the canal. In the Bitter Lakes, of course, 
these dangers are not met with, the distance from the centre 
to the sides of the canal being too great to admit of its banks 
being disturbed by the propellers of passing ships. All the 
section of the canal from Ismailia to Suez is manifestly 
in a very unfinished state, and, including the docks at Suez, 
will require at least 30,000,000 metres of excavation 
before it can be said to be completed, and even when finished 
and in good working order, I calculate that 2,000,000 
cubic metres annually will have to be dredged to keep the 
channel clear. The various jetties constructed at Suez are 
of the lightest character, being more like river works than 
breakwaters intended to stand a heavy sea. But large 
artificial blocks similar to those at Port Said are being 
constructed on the jetty where the new railway station 
stands, for the purpose of strengthening the piers. These 
blocks are not composed of sand and lime compressed in 
boxes, as at Port Said, but are simply built up of irregular 
pieces of sandstone cemented together. This system 
effects a great saving in cement, and does not diminish the 
strength of the blocks to any great degree, as the sand- 
stone and cement, having very nearly the same specific 
gravity, the whole mass is tolerably homogeneous. With 
limestone the system would not succeed so well. The 
weight of each block is about eighteen tons, being less 
than those of the masses of concrete employed at Port 
Said. A very fine limestone quarry has been discovered 
about two miles from the works, and blocks of one 
metre cube may be discovered in every direction, waiting 
to be placed in their respective positions. I send you a 
sketch map of the harbdur, which may prove useful. 

There are certain points connected with the tides in the 
Red Sea which have not as yet received the attention they 
deserve. It must be borne in mind that the canal unites 
two seas, one of which rises and falls through a range of 
7ft., while the other, practically speaking, does not rise at 
all. On the average the Red Sea is higher than the Medi- 
terranean, and therefore a current sets from it into the 
latter sea; of the existence of this current there can be no 
doubt whatever. The influence of the Red Sea tide on 
the navigation of the canal may be very important. 
A little consideration will show that the water in that sec- 
tion extending from Port Said to the Bitter Lakes will 
always remain nearly of the same depth, because the ex- 
panse of the Bitter Lakes will absorb any influx of water 
which would otherwise heap itself up as a tidal wave in 
the canal. It follows, therefore, that the tide in the Red 
Sea can in no way affect navigation between Port Said and 
the Bitter Lakes, |But the case is totally different as regards 
the section extending from the Bitter | Bee to the Red Sea. 
We may regard the condition of the surface of the water in 
this section as that of a plane pivoting at one end—the Bitter 
Lakes—and raised and lowered twice in every twenty-five 
hours or so through a height of 7ft. All the soundings 
giving the depth of this section of the canal have been 
taken at or about high water. If we assume the bottom 
of the canal to be a dead level throughout the whole 
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| down with her. 


distance from Suez to the Bitter Lakes, and the depth 
of the water 22ft. at the lakes, we shall find 
that the tide being in, soundings taken throughout the 
length of the section would show a gradually increasing 
depth, rising from 22ft. at the lakes to 29ft. at the entrance. 
If the soundings were taken when the tide was out, then 
the depth of water would be the same throughout—22ft. 
But the soundings show that the depth of the water, even 
at high tide, at theSuez end of the eanal, is only about 19ft., 
and it follows, therefore, that the floor of the canal rises 
the whole way from the Bitter Lakes to Suez, being pos- 
sibly 7ft. higher at the latter place than the former. It 
follows that although the canal may be quite practicable 
for ships drawing 18ft. or 19ft. of water at certain states of 
the tide, it may be quite impracticable at others for 
vessels drawing much less water. A ship going in 
at Suez with the tide under her would require to 
steam rather fast in order to avoid the risk of being 
left by the tide hard aground when half way to the Bitter 
Lakes, and a ship coming from the Bitter Lakes, 
might, in like manner, find herself advancing into 
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THE HARBOUR OF SUEZ. 


shallower and shallower water if the tide were running 
I do not pretend to say that the 
| action of the tidal wave will be quite so simple as this, as 
| many natural laws will interfere and introduce complica- 
| tions; but in principle my explanation of the tidal wave 
and its effects will, I think, be found substantially correct. 
An unexceptionally high tide was taken advantage of 
for the opening, notwithstanding which, ships drawing 
18ft. of water were not allowed to venture into the canal, 
so that the chance, on an ordinary occasion, of ships even 
| drawing 15ft. or 16ft. getting through comfortably is exces- 
sively small, for reasons I fully explained above and in the 
| latter portion of my last letter. Intending shipbuilders will 
do well to consider the following points: Paddles should not 
be used, as they take up too much room, and prevent vessels 
passing, and also receive serious damage, when, by accident, 
| they scrape the sides of the canal. The steering wheel should 
| be placed as far forward as possible, so that the steersman 
may the more easily see the guide buoys, and until 
the canal be altered 15ft. should be the maximum draught 
of water. “Vessels of greater draught should be all built of 
one pattern, so that camels exactly fitting them may be used to 
lessen the draught, without the danger of straining the vesseL 
Finally, all that can be said of the canal is that it isa 
igantic enterprise, that no engineering difficulties have 
been met with, and that, from a scientific point of view, 
quantity and not quality is everywhere observable. The 
elevateurs and excavators really deserve great praise, for 
they efficiently performed the work desired of them, 
but it is very questionable whether they work economically, 
as, on calculating the total cube removed and the total 
money expended, I find the price per cubic metre is some- 
thing startling. The spoil again has been thrown up so 
near the canal banks as to be in great danger of falling in; 
and in the event of the widening of the canal being ulti- 
mately found necessary—a fact which no one can doubt— 
these banks will have to be removed at great trouble and 
expense, which might have been entirely prevented by 
forethought. 

Guide buoys of a peculiar construction must be substi- 
tuted for those now laid down, as the Fayoum, in acci- 
dentally deviating from her course, destroyed a dozen or so 
every now and then with her paddles. 

I am in haste to catch the post, and conclude by express- 
ing my conviction that the canal is an accomplished fact. 
That it will require an expenditure of some additional 
millions to render it all that can be desired for commercial 

urposes is undoubted; but the money will have to be 
‘ound—by whom it is not within my province to hazard an 
opinion. Whether the existing company will have, like 
others nearer home, to sacrifice their subscriptions and 
allow others to step in to gain by their loss; whether 
the Viceroy will find the needful out of his immense 
resources; whether foreign Governments may make up 
the deficiency, on international conditions, I cannot 
tell, but the Suez Canal is now so near success 
that it may be accepted as certain that it will be finished 
satisfactorily; and, in spite of everything which has been 
said in detriment of his work, M. de Lesseps has, indeed, 
great reason to be proud of his achievement. 

I cannot close my letter without making my acknow- 
ledgments to Nubar Pacha for much courtesy shown me, 
as well as to Mr. Rogers, our able consul at Cairo. I owe 
many thanks also to Marchettini Bey, engineer to the 
municipality of Alexandria, for special favours rendered 
me, and to Betts Bey, traffic r to the Egyptian 
Railway, for assistance afforded me in some difficulty at 
Ismailia. 


P.S.—I found during my trip that engineers sent out, it 
iss? by Mr, Fowler, are at work “prospecting” a line 











from Suez to a convenient spot near Aden, by which it is 
hoped four or five days might be saved in the mail service, 
and the dangerous navigation of the Red Sea be avoided. 
It seems to mea pity that such a line should be undertaken, 
which after all must be an incomplete railway scheme, 
when we have before our eyes the Euphrates Valley line, 
which is not only a through project, and, by its connection 
with the Indian lines, a perfect link between Europe and 
the Indies, but also a line opening up in its passage the 
richest countries in the world, requiring communication 
only to rival in productiveness our hae possessions. It 
seems almost incredible that a line 1200 miles long should 
be made through a perfect desert to so little purpose. 








THE SMITHFIELD CLUB SHOW. 


ANNUALLY visiting this show must be to many, an excellent 
recipe for temporarily feeling as if they were living, say, in 1865, 
or even earlier, instead of in 1869. The same names, and almost 
exactly the same things, are to be seen in the same positions, in 
almost exactly the same places. There are Clayton and Shuttle- 
worth, of Lincoln, with their usual portable engines, and with a 
little horizontal engine one mass of bright work ; Messrs. Ran- 
somes, Sims, and Head, with two portable engines of their usual 
make; the Reading Ironworks, also, with engines of patterns 
similar to those which stood for so many months in the Eastern 
annexe of the 1862 World Fair; and so on with the other makers, 
such as Messrs. Hornsby, Messrs. Garrett, and others, with 
engines as well known and as much like each other as one set of 
poker, firetongs, and shovel is like another set of fireirons. Of 
course Messrs. Tuxford and Sons show their perennial protest 
against horizontal cylinder engines in the form of their “ ten- 
horse housed steeple engine,” promising prodigious savings in re- 
boring out cylinders and, avoiding other disasters supposed toattend 
on the most commonly used form of engine in the whole world. 
For our own part, even if we could get a vertical engine at the 
same price, we should prefer a horizontal one. With good 
cylinder metal, good proportioning of piston and slides, there 
should be no appreciable difference in the amount of wear in the 
two systems compared. However, we must admire the touching 
persistency with which our old vertical friend annually makes its 
appearance. To chronicle these old acquaintances would no 
doubt be easy writing, but scarcely such easy reading. The fol- 
lowing will do for a great number of the stands, and is also the 
unctuous sort of advertising notice that will please many, and 
with which all the newspaper reporters were, in fact, favoured at 
one particular stand, as an aid to elegant composition :— 

“At the stand of Messrs. So-and-So, of Such-and-Such a 
place, will be found their usual complete exhibition of the most 
important branches of agricultural machinery, for which they 
are specially reputed both at home and abroad. Year by year 
we have been enabled to report upon the manufactures of this 
old-established firm, which, always mindful of the advantage of 
maintaining intact a well-earned and deserved reputation, are 
found now, as heretofore, travelling with the times, and presenting 
for the judgment of the advanced agriculturists of the day the 
results of their widely-gained experiences, care, and mechanical 
ability, in many perfect specimens of machines intended for the 
most valuable agricultural employment. During the last two 
or three years this firm have devoted considerable attention to 
the manufacture of steam engines, to perform the many 
operations on the farm to which steam power can be so advan- 
tageously applied, and to fill up the gap which has long existed 
between the ordinary portable engines drawn by horses and the 
(for farming purposes) impracticable traction engines which 
deterred many agriculturists from attempting the use of loco- 
motive power. How well they have succeeded in this may be 
proved by the light, self-moving engines, which are now to be 
seen on practical trial at all our working agricultural shows, and 
by the testimony of the number who now employ engines of this 
construction :—Portable steam engines steam power thrashing 
machines for dressing grain to any required degree of nicety, 
straw elevators of the simplest and most effective character, also 
adapted for stacking hay and corn at harvest time, corn grinding 
mills, corn and seed drills of all descriptions, improved lever 
horse hoes, winnowing machines, &c., manufactured by this firm, 
are all worthy of mention for their superior excellence.” 

Withslight modifications this very interesting and scientific ac- 
count is applicable to pretty nearly all the makers at the show. 

One important novelty we indeed expected to find here, in the 
shape of the steam road rollers made by Messrs. Aveling and 
Porter, of Rochester, and whose admirable performances on 
macadamised ruads we have ourselves witnessed; without 
reckoning that Messrs. Manning, Wardle, and Co., of Leeds, 
might have been tempted to send a specimen of their engine on 
the plan as used in the streets of Paris ; and that Messrs. More- 
land and Co., of London, might also have sent one of their 
machines. If only for the reason that the Royal Agricultural 
Society officially acknowledged the agricultural character, sc to 
say, ot steam road rolling engines by giving, at the last show, 
Messrs. Aveling and Porter a silver medal for theirs, we should 
have expected to see such engines also at the Smithfield Club 
Show. Nothing of the kind; admission was refused them, on 
account of, in the eyes of the Smithfield Club sages, their non- 
agricultural character. Now, in the first place, a steam 
roller is, or ought to be, simply a special form of traction 
engine, made with very broad wheels, and able to turn more 
easily than is the wont of traction engines. In fact, it is upon 
the steam road roller that the future of the traction engine will 
greatly depend; or, in other words, as the manufacture and 
maintenance of roads will be cheapened and greatly improved 
by steam road rolling, the use of the traction engine will be 
thereby extended, and the transport of heavy ploughing and 
other farm machinery be at the same time facilitated. Con- 
sidering the extraordinary things—about as much relating to 
agriculture as machines for washing farmers’ shirts—that are 
annually admitted into the Agricultural Hall, the squeamishness 
in this instance comes with a very ill grace. However, at any 
rate, the Islington residents will have a sight of a roller outside 
the hall at least, as the Islington vestry have arranged to hire, 
with a view to purchase, one of the Rochester engines. 

Besides the bad policy of rejecting steam road rollers, there 
are some other points we would commend to the notice of the 
Marquis of Exeter, the chairman for 1871 of the Smithfield 
Club. Thus it is a great omission that, together with the names 
of the exhibitors, the numbers of the stands are not given. 
Such a defect could be easily corrected—as we hope to see it 
done next year, when, it is reported, the authorities of the club 
will require that the names of the exhibitors be all shown in 
letters and inscriptions of uniform size and design. 

Another point is that while most of the exhibitors ask for 
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more space than they can and do get, yet, at the same time, 
there seems to be a sort of mysterious dispensation regulating 
the way in which the space is granted. While, for instance, 
Messrs. Ruston and Proctor, of Lincoln, are allowed 3(ft., 
Messrs. Aveling and Porter have only received 16ft., or little 
more than one-half. There may, we grant, be some difficulty in 
establishing a basis of comparison, and comparisons are prover- 
bially odious ; but we should say that a fair standard for the 
Smithfield Club authorities could be found in the number of 
men actually employed by each firm. 

Amongst the work—well known from having been exhibited 
during several previous years—are the steam ploughing engines 
and tackle of Messrs. Joun Fowrer and Cc. and of Messrs. 
Howarp. These two flourishing firms, in the extraordinarily 
rapid strides in which their business is extending, are now reap- 
ing the reward of their pioneering work in steam ploughing. 
True i! is that scheming isa risky undertaking, but then the 
prizes for success are so great that it is no wonder enterprising 
men are found to go into it. Pity it is that the late 
Mr. John Fowler—the real originator of steam ploughing—is not 
now alive t» reap all the sati-faction possible in its successes. 

What with steam ploughing more especially, the perfected 
form of portable engine, or, in otber words, the traction engine, 
must sooner or later drive out the inferior machine. Messrs. 
Avetinc and Portrr showed a 12-horse power winding 
engine for steam ploughing on the direct two-engine system, 
and an 8-horse agricultural traction engine. There is an essen- 
tially business lo-k about these admirably simple and thoroughly 
well-designed envines, also too well and too widely known to 
need a description that would indeed be repetition. 

Mess's. Garrett’s 8-horse power improved self-moving 
agricultural engine “ is the simplest and handiest engine in use;” 
and is to be driven hy two light pitch chains, one on each side of 
the engine, propelling a counter shaft, on each end of which is 
a pinion, and each of which can be thrown in and out of gear 
by being slid in and out. Each pinion gears into an inside 
toothed wheel fixed to each hind wheel of the engine, and of 
such diameter as to come just inside the tire of the wheel. 
Should this wheel at all sink in the ground, the teeth, in re- 
volving, will evidently be liable to take up clay and gravel, 
not likely to strengthen the attraction of cohesion holding toge- 
ther the cogs of the pinion and wheel. When this pinion is in 
gear, it is a good way off its journal, too, and we should also 
say that the centres will not keep very true for long. The 
slack of the pitch chains is taken up bya pulley adjustable 
against it. The engine is, indeed, modestly put forward for 
light work ; yet it is by very little cheaper—fifteen pounds or 
so—than other traction engines at the show—engines we have 
ourselves seen do anything but light work. A traction engine, 
similar to that of the Messrs. Garrett, was shown at Bury St. 
Edmunds, by a small maker, now non est we believe—Mr. Savage, 
of Lynn. 

Mr. C. BuRRELL shows two traction engines, one of them with 
a winding drum, and the patent gear winding of Fowler, to work 
a steam plough on the double system. The motion is given to 
the road wheels by a pitch chain on each side, passing over a chain 
pinion driven by a spur wheel oft the engine shaft, and thence on 
to achain wheel fixed to the driving wheel on each side of the 
engine. Either pinion can be slid out of gear. 

As we said before, we have little progress in steam engine 
work to note with respect to the exhibits of the larger makers ; 
and, if it were not for the smaller, or comparatively smaller, ones, 
we could chronicle little beyond such small beer as that the gauge 
glasses on the portable engine boilers are now universally pro- 
tected by a perforated brass tube, a feature not in general adoption 
a few years ago. We notice, however, an important tendency, so 
to say, with several makers towards the general adoption of a 
variable expansion gear. A really good, that is, simple and 
effective form of variable expansion gear, self-acting from the 
governor, if possible, would be a most important step in the 
farm engine. It would lift the engine more out of unskilled hands 
by enabling it to adjust itself to its work, besides the saving in 
economy due to expansion. Diagrams, and more especially, in- 
dicator diagrams, would be needed to form precise judgments ; 
but we hope that the apparatus will be tested at the next Royal 
Agricultural brake trials. The first in the field in this direction 
were, it would appear, as regards priority, Messrs. Ruston, 
Proctor, and Co., whose engines are fitted with a variable ex- 
pansion apparatus, on Chapman's patent, taken out in 1866, and 
which they state to have already fitted “to above six hundred 
engines.” The variable expansion is here obtained by means of 
one eccentric. The eccentric itself is loose on the shaft; but 
adjoining it is a fixed collar or dise, to which it is held by a bolt. 
3y means of a slot, of an approximately elliptical shape, in the 
disc, and in which the bolt can be made to slide, the eccentric 
can, on stopping the engine, be adjusted in order to vary the 
lengths of the travel within the range ot the elliptical slot. This 
arrangement would appear to have been the father to others with 
like family features, In the somewhat similar plan employed by 
Messrs. Marshall and Sons, of Lincoln, a feather on a disc fixed 
to the crank-shaft, fits into a slot in the loose eccentric sheaf, on 


which it can be adjusted and fixed by a bolt. The 
arraugement is one recently patented by Messrs. Hart- 
nell and Guthrie. We observe, by the way, that the 


vertical boilers of Messrs. Marshall, Sons, an1 Co., are made 
with horizontal water tubes crossing at right angles under the 
fire-box crown, a plan affording surface and a good circulation. 
Other makers carry out, in more or less perfect ways, the same 
idea as to setting the eccentric. Thus, Messrs. William Tasker 
and Sons shift the eccentric, and fix it at different positions with 
reference to a fixed disc, by means ot a bolt and holes through 
both. 

Messrs. Hotmes and Son give a means of adjusting the 
eccentric by making it in one piece, with a dise adjustable in the 
erank shaft aud merely set by a screw. 

The fullest development towards an actually self-acting 
variable expansion is, however, to be seen at Messrs. Rosey's 
stand. Rubey and Richardson’s patent governor expansion 
gear is certainly a simple mode of obtaining a variable expansion, 
self-acting, or actuated by the governor. A rectangular slot is 
cut in the eccentric sheaf, parallel to a line connecting its two 
centres of backward and forward motion. This slot fits in a 
feather on the crank shaft, on which it also slides at right 
angles to the crank. The sheaf is held in any position by two 
wedges with their thick and thin ends opposite. These wedges 
are themselves connected to the governor slides at the top of 
the governor, which is fitted on the crank shaft, so that its balls 
revolve with the shaft forming the governor spindle. On the 
balls flying out the wedges are drawn out, the eccentric lifted 
up, and the travel of the valve reduced, making the cut-off earlier. 
Messrs. Robey and Co. also exhibit two neat vertical engines, 
with vertical boilers on Mr. E. Field’s plan ; having a nest of his 
tubes suspen led from the crown of the fire-box, the assemblige 
converging downwards, and taking the form of the frustrum of a 
cone. It strikes us that it might be worth while to try whether 
these tubes could not be so arranged as to giye additional 
strength to the fire-box crown, Se i 





Messrs. Brown and May show two of their portable steam 
engines, the noteworthy feature in the larger one of which con- 
sists in their heating the feed water by forcing it through 
a jacket surrounding the exhaust pipe, which is led along the 
side of the boiler. They claim that, by means of their water 
heaters, “the water ds raised to a boiling point before being 
passed into the boiler;” and yet, nevertheless, the water is in- 
jected at the smoke-box end, no doubt an evident advantage in 
preventing strains in the plates, through thermal expansion and 
contraction, where the water is thrown in cold. As the cylinder 
of Messrs. Brown and May’s engines is on the fire-box, the 
currents of the exhaust steam and feed water, therefore, run 
parallel, and not in contrary directions, as we think they ought 
todo, The steam in its hot state thus encounters the water at 
its hottest stage; which is false thermal philosophy, as the trans- 
mission of heat from one body to another is directly as the 
differences of the temperatures. This view may possibly be 
termed “mere theory ;” but we feel confident that much im- 
proved results could be obtained by sending the currents against 
each other. 

Messrs. Barrows and Stewart show a neatly-arranged portable 
engine, of 8-horse power, which, without embodying any 
absolutely novel feature, affords evidence of more thought in its 
design than that required in merely copying the Stamp End 
designs. The pump is very compactly worked off from the 
piston rod, according to the plan that used to be much adopted 
in locomotive work. There is only one flat guide bar, which we 
do not consider a feature to be imitated. The cylinder is placed 
at the smoke-hox end ; the proper place, no doubt, for dry steam, 
and for sending cold water into the boiler. 

Messrs. Watts and Strevens exhibit an 8-horse portable, 
the only interesting feature in which consists in the fact that 
the cylinder ends are actually scraped up, producing an elegantly 
varied and peacock’s tail-like appearance. We would suggest 
that, for the next show, the fire-box be similarly adorned, and 
possibly also the wheel-tires—processes which would be just as 
little meretricious and just as useful. As with all such surface 
work one is made suspicious (no doubt unjustly in this case) 
that something is lacking in what is not visible to the eye. 

We are always glad to welcome the extension of water tube 
boilers ; and it is clear that, sooner or later, their safety from 
explosion must lead to their displacing the old forms. The con- 
siderable success of the Howard boiler in England, and of the 
Belleville boiler in France, no doubt point to a new era in boiler 
making. So many more or less successful attempts have been 
made, and for so many years, with the usually attendant results 
of a collection of such designs at the Patent-office, that it would 
probably be difficult to frame a really sound patent specification 
or a design for a water-tube boiler. We suppose that the Messrs. 
Krysey, Norton, Hitt, and Co., of Nottingham, entertain such 
views too, as the design of the boiler they exhibit sails very near 
the wind of that of the Messrs. Howard. The vertical tubes 
in the latter are, however, replaced bya sort of flat corrugated 
bottle, with its neck opening into the horizontal tubes above the 
fire. The circulation, thus strangulated, is aided by loose ver- 
tical tubes placed inside, and with their upper ends formed of a 
tier of cones; while the bottom ends, resting on the bottom of 
each flask or bottle, as we have termed it, are cut open zigzag- 
wise for the upward current. This weak form is to be corrected 
by transverse stays. Given an acquaintance with the Howard 
boiler, so often already described by us, as regards its building 
in, firing, taking off the steam, &c., a fair notion of that of the 
Messrs. Kinsey will be obtained. A very neat form indeed 
of governor is to be seen on their 8-horse power tank and foun- 
dation engine. The small, quick revolving balls are weighted 
down by heavy semispherical weight on the spindle, commu- 
nicating with them by a sort of fork joint. 

Ascending the stairs up to the gallery, and searching for 
steam-engine work, we find the very simple and extremely in- 
genious steam pump, an American invention, said to be dis- 
placing most others in the land of its birth, made by Messrs. 
Haywarp, TyLer, and Co., is shown by that firm in different 
sizes. It was fully described in our number for May 21st, and 
certainly, in solidity, and non-liability to get out of order, we 
should say it would be very difficult to find out a better arrange- 
ment. Their small engines, neatly designed, do not call for special 
remark. Messrs. Hayward, Tyler, and Co. are the manufacturers ofa 
great number of different successful inventions, such as Mr. D. K. 
Clark’s smoke-consuming apparatus, very extensively used in 
London; Gamble’s salinometers; the well-known California 
pump, which first made its first appearance in England at the 
186 * World Fair ; Mohler’s shafting pedestals, and others. 

Messrs. Tancye Broruers and HoLMaN show a really beauti- 
ful set of little steam engines, from 1 to 6-horse power. The 
workmanship is excellent, and the design admirable. _ It is true 
that they are copies, minus the complicated valve gear, of the 
Allen engine, as modelled by Mr. Porter, the able American 
steam engineer, the author of an excellent work on the indicator, 
the Richards form of which he introduced into this country. We 
are glad that this very enterpri-ing firm haye had the good 
mechanical taste to adopt the minor features of Mr. Porter’s de. 
signs. The bed-plate, inner cylinder, cover, guides, and main journal 
of their form of engine are cast in one piece, thereby obtaining a 
strength and rigidity that no mechanical connection by bolts or 
any other means can give. It is clear that ro mechanical 
means can replace, in any solution of continuity, the attraction of 
cohesion, and this simple consideration is often forgotten. They 
also had a number of their well-known “special” donkey pumps, 
and different sizes of a simple but excellent form of steam suet 
lubricators. The joint for the covers of these ismade ona plan 
somewhat similar to that made by the Messrs. Nettlefold, of 
Birmingham. 

Messrs. NICHOLSON’s small vertical steam engines, with boilers, 
complete on foundation tank, are neat and compact in design ; 
and Messrs. Yarrow and Hedley show a vertical boiler, with a 
pair of small marine engines, intended for yachts, or to be used 
on farm land intersected by canals. 

In a sort of bazaar formed in an annexe—to use an exhibition 
term—consisting of the concert room of the Agricultural Hall, 
are several exhibits apparently not oflicially recognised by the 
club, but not the less interesting op that account. 

MarsHa.i's glass gauge embodies a neat plan for preventing 
any escape in the event of the breakage of the glass tube. It is 
effected by means of self-acting valves, simply consisting of a 
ball and cage ; the ball of about the size of a large pea, fitted 
into the shell of the ordinary cock. When the handles are 
pendant, and the pressure equal on both sides, the little ball is 
quiet, and allows the steam or water respectively to meet in the 
glass tube. In the event of the balance of pressure being de- 
stroyed by the fracture of the glass, the ball is driven up and 
forward and closes the passage. The plan has been to some 


extent adopted by the Admiralty, and locomotives, made by 
Mersrs. Sharp, Stewarr, and Co., “ Limited and Reduced,” are 
being sent to Russia with these gauges. 

Among the smaller novelties we may mention a new reaping 
knife—Usborne’s patent—applied to the reaping machines ex- 
hibited by 


Messrs. Foutows and,Bare, stand No. 170. The 
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knife is of the McCormick, or serrated-edged type, but instead of 
the blade being continuous, it is made up of distinct triangular 
pieces, the bases of which are secured in a spring clip bar, 
precisely resembling the brass back of a butcher’s saw. 


The arrangement by which this clip back is tightened, 
and the eye for the connecting-rod secured, is very 
ingenious. The knife ought to work very well indeed ; 


but, as we have not seen it tried in the field, we cannot speak 
positively on the point. While on the subject of reaping ma- 
chines, we may state that no fewer than three firms— 
Messrs. Hornsby among them—have adopted suggestions 
for improvements in their construction originating with 
our special correspondent at the Manchester show. This 
is very flattering, no doubt; but we venture to think that 
the parties adopting these ideas should do so without squabbling 
among themselves about patent rights which have, of course, no 
existence whatever. Ideas published, as were those of our cor- 
respondent, become common property at once. Messrs, Follows 
and Bate also exhibit some very neat lawn-mowers of small size, 
perfect models of cheapness, and yet, withal, well made and 
designed. 

A “metallic flexible tube joint” for gas, water, steam, and 
drain pipes, and also “tunnels and submarine tunnels of any 
diameter,” was shown by Mr. Marspey, of London. Each end 
of each pipe is made with a shallow flange or bulge, having a 
furrow to receive the packing ring, consisting of tarred yarn or 
other packing. Over this comes a socket, formed in two halves, 
separated longitudinally, and made with two furrows to take in 
the outsides of the packing rings The comparative flexibility 
of this joint is obtained by making one of the flanges of the pipe 
of a semispherical shape. The packing rings are placed in the 
furrows, the two halves of the sockets fitted on, and the 
whole secured by rings and wedges on the outside. This joint is 
certainly simple, and promises to adapt itself to inequalities of 
the ground. The inventor purposes to use it instead uf the old 
ball-and-socket joint between the locomotive engine and tender. 

Whether the difficulties of packing a cylinder revolving 
within another at the peripheries of contact and at the ends— 
the difficulties of the rotary engine—will ever be fully over- 
come, only time will show. It would be impossible to enumerate 
the extraordinary variety of the attempts made in this direction 
by so many steam engineers, from Watt, downwards, and in all 
the countries in which the steam engine is known. Meanwhile, 
a fairly good engine and pump of the kind ought, it seems to 
us, to meet with a sale for small sizes. The extreme simplicity 
of such an engine ought to compensate for, at any rate, a small 
amount of leakage. The Rotary Engine and Pump Company, 
Limited, exhibit an engine and pump of this kind, made under 
Mr. Bennison’s patent. The diaphragms packing the revolving 
cylinder are thrown out and kept against the internal surface by 
the centrifugal force. Apparently somewhat similar engines and 
pumps are sbown by Mr. Wilson. 

As far as we have observed, there are but two machines for 
dressing millstones exhibited. The first, by Messrs. Bryan, 
Corcoran,andCo., is supported on a central vertical spindle, to 
obviate theinconveniences arising from the tripod system of adjust- 
ment. Whenonce placed in positionthe armcarrying the dressing 
toolmay bemanipulated by otherthanexperienced workmen. The 
second machine, which is exhibited at Mr. Dett’s stall is 
patented by Messrs. Robinson and Smith, of Lewisham. In 
designing their machine the inventors have gone upon the 
assumption that as the stone revolves more rapidly at its edge 
than at its centre, the stone is more worn at the edge, and, 
therefore, their object was to make the cracks coarser, or wider 
apart at the skirt of the stone than at or near the centre; thus 
the stone will wear equally all over. The apparatus is also sup- 
ported at the centre of the stone, and the curyed slide 
upon which the arm carrying the tool works, is constructed 
in an are of a circle struck from a point at a greater 
distance from it than the centre of the stone; thus all cracks 
radiate from or near such point. While on the subject of mill- 
stones, we may mention an improved paint mill, by Mr. W. H. 
CransTONE, of Hemel Hempsted. It is so constructed that it 
may be taken to pieces in a few seconds for cleaning, and it is 
said that these mills do away with the necessity of using strainers, 
or of grinding the colour on a stone. 

We are glad to hear such good accounts of Mr. Heapiy’s 
apparatus for watering roads, lawns, &c.. which we illustrated 
and described some time since. He has improved it since that 
time, and now the drum coils up the hose by the mere movement 
of the carriage, the winch that had to be turned by hand is 
dispensed with. 

Mr. VaLentineE BarrorD, of St. Neots, exhibits a portable 
boiler for domestic and agricultural purposes, in which the fire- 
box is almost entirely surrounded by water. It is furnished 
with a steamer for cooking roots. 

Messrs. JosePpH Wuité and Co., as usual, show their celebrated 
oil cans, but this year they have supplemented their show by a 
collection of needle lubricators of different sizes, and also by a 
similar collection of “Skylight” lubricators. We confess to having 
given way to wonderment at the title of this little instrument, 
and finally we contented ourselves by assuming that it takes its 
name from the /ittle circular glass inserted in its cover, through 
which the state of the oil is visible. There must be a great deal 
in a name, when manufacturers christen their goods in this way. 
Among the carriages we noticed two novelties. One was the 
“ Perithron,’—who could fail to notice a carriage with such 
a name?—exhibited by Mr. S. Sarrn, of Halesworth. The 
“Perithron” is in style similar to a wagonette, but con- 
structed to admit the lady to her seat in front, without incurring 
the inconvenience and danger of stepping over the front wheel. 
It will carry six persons—two in front, and four behind. Its 
peculiarities are ;-—The half of the front or driving seat is made 
to throw up, thereby avoiding the necessity of stepping over the 
front wheel, which has always been the great cause of complaint 
in that otherwise useful little carriage, the Stanhope wagonette, 
It is so constructed that it not only provides for the adjustment 
of the seats, by means of spring locks, &c., so as to insure perfect 
safety, but it arranges for the reversion of the seats, and may 
also ‘be used as a Stanhope phaeton, the lady still retaining the 
advantage of proceeding to her seat from the door behind. 

Mr. AYSHFORD has a novel brake, which is, so to speak, self- 
acting. Itis attached to the collars of the horses, so that 
directly they begin to hold back in descending a hill the brake 
comes into action. 








A CORRESPONDENT of the Znverness Courier states that gold has 
been found in the parish of Abernethy. The exact locality is not 
as yet given out by the discoverer, but he is said to be a man who 
is capable of judging of the possibility of gold being found. 

Launcu aT HartTLEPoon.— Three fine steamers have just been 
launched at this port. Two of these vessels were launched from 
the yard of Messrs, Denton, Gray, and Co., the larger one of which 
was for Messrs. Watts, Milburn, and Co., and has been named the 
Otterburn; she is intended to be placed in the Brazil, River Plate, 
and American Cotton Trade. She measures 248ft. 6in. over 
her breadth is 32ft., and her depth from spar deck is 24ft, Gin. _ 
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RAILWAY MATTERS. 


A JUNCTION between the Madras and the Great Indian Penin- 
sula-railways will be probably effected this year. 

A DEMAND by the colliers of South Lancashire for an advance 
in their wages of 10 per cent. has been conceded by the employers. 

3ETWEEN Piacenza and Bologna the railway line was loaded 
with snow on Saturday, and even telegraphic communication was 
interrupted. 

THE new extension belonging to the Midland Company from 
Cudworth to Barnsley, which has been for some time finished, will, 
it isbelieved, be opened for passenger traffic on the first day of the 
new year. 

THE subscription list of the new Danubian Railway loan 
Bucharest to Giurgevo--closed on Wednesday evening, and the 
applications are stated to have been nearly three times in excess of 
the sum applied for. The quotation was } to 1 prem. 

At Leeds on Tuesday Mr. Justice Lush sentenced to ten years’ 
penal servitude a m: _ ned William Ingham who had been found 
guilty of having laid a long bar the Manchester, Sheffield, 
and Lincolnshire Railw: ay, near the Wales Wood cutting. 

THE Great Northern Railway Company, which does the chi f of 
the carrying from the South Yorkshire district during the n 
of November, carried 35,115 tons of coal more re London tha: 
did during the previous month. The Midland also shows an 
crease during the same period of 11,425 tons. 

EXTENSIVE thefts of freight belonging the Boston 
Albany Railroad, in Boston, have been perpetrated for s« 
past, and on the 18th ult. several persons, including a colou 
employé of the company, were arrested and held for trial. Over 
1000 dols. worth of the property was recovered. 

THE demand for iron for Indian railways appears to be again 
increasing, the exports of railway iron from the Unite ted Kingdom 
to British India to October 31st this year having been 76,200 tons, 
as compared with 61,333 tons in the corresponding per 
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and 140,606 tons in the corresponding period of 1867. | 
THE traftic receipts on the French lines of railw: ay, 10,244 miles | 
in length, amounted, for the three quarters ending the 30th of | 
September last, to £20,153,918: and for the corre sp nding pe riod | 
last year, on 9874 miles, to £19,736,434, show se 


or 


£417,484, 
THE terminus of 


2°11 per cent., and in the mileage o 


the Great Indian Pe la Railw 








bulpore (where a junction will be effected with the Jubbulpore 
branch of the East Indian system) is to be commenced forthwith 
When it is completed, and trains run into it, through railway 





communication will have been established between Bombay and 
Calcutta. 

On Monday afternoon the roof of a new station building for the 
Caledonian Railway Company, in the Lothian-road, Edinburgh, fell 
in. The station isa temporary one, built mostly of wood, and was 
intended for the use of passengers t 1e company could build 
great station on the same site. The temporary shed HOOF. 
long and 60ft. wide. It was being slated, and the workmen had 
just gone when the roof fell, so that no one was hurt. The damag 
is estimated at about £1200. The cause of the'accident is unknown. 

IN a violent gale which swept over a lar, rt of North America 
on the 17th ult. the day mail train on the Harlem road, on its way 
from Chatham to New York, was blown from the track by the 
power of the wind, near Boston Corners, and the entire train 
thrown down a steep embankment, the locomotive only remain 





was 














on the track. The baggage, mail, and « xpress cars were entire ly 
destroyed by fire, toge ther with the mails, gage, and ¢ 
pack "A Jad named Peter M4 instantly 





Several chen passengers are reported seriously injured. 





AN important fact has transpired in connection with a trial of 
Chanda coal, recently made by the officials of the Great Indian 
Peninsula Railway. Two Government engineers, who wert 


associated with the railway officials in the experiment, 
favourably on the coal, in so far that, although its heat-generating 
powers are only half as great as those of English coal, still the 
difference in the cost of the two fuels will insure a saving bo con- 
sumers of Chanda coal of upwards of £1 per ton. The 
coal which has just been tested was only surface Ba al 
better quality is expected to be obtained when deeper strata are 
reached. 

Two railway accidents are reported as having 


reported 





nuch 


happe ned on the 





Scotch railways on Monday. At Kirkintilloch, on the North 
British system, just as a train was starting, a third ass carriage 
containing passengers was overturned. Fortunately the train was 


brought to a stand before any great harm was done. In the second 
case a mineral train ran into a passenger train near to Motherwell, 
on the Caledonian line. Much damage was done to the rolling 
stock, and one woman was so severely injured that it is doubtful 
whether she will live. The other passengers were able to pursue 
their journey. 

It is stated (says the Pall-Mall Gazetie) that the workmen who 
take advantage of the cheap trains which have been rted from 
Hammersmith and its neighbourhood tothe City, are bound by an 
inscription on their tickets not to sue for damages in the event of 
accidents, but to submit their claims to arbitration—the award of 
the arbitration not to exceed £100 in any case. This seems to bea 
most ingenious plan for enabling railway companies to maim and 
kill necessitous passengers at reduced rates; and the same principle 
might, with convenience, be acted upon by others besides railway 
sharehold rs, who wish to reserve themselves full liberty of action, 
and have no scruple as to taking advantage of the necessities of 
their fellow-creatures if by so doing they can compass their 
objects. 

A SHOCKING accident took place on Tuesday afternoon on the 
South-Eastern Railway, about a mile from the London Bridg 
station. Two platelayers, named Hutton and Cole, who were at 
work on the line, were warned by a signalman named Sulland 
that a train was approaching, and had just time to get into the 
six-foot way. The engine jp passing blew off steam, but, owing 
to the density of the atmosphere the vi apour did not rise, and the 
two men became obscured in steam. Sullan l, not seeing them 
when the train had passed, went forward to see that they were 
all safe. Just at that moment the two men resumed their work, 
the steam still enveloping them, when a light engine dashed along, 
and knocked the three men across the metals, and the wheels of 
the engine passed over them, killing them immediately. 
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Only a 
few weeks ago another platelayer was knocked down and killed 
in Sulland’s presence, near the same spot; and a short time back 
one of the other sufferers had a brother run over and killed on the 
line. 






and all the file marks have disappeared. 


chloride, also otherwise combined, 
wall, 
worked some thirty years 
of a peculiarly rich silver-bearing tetrahedrite known to miner- 
alogists as polytelite, or freibergite. 


NOTES AND MEMORANDA. 
Days of rain are more numerous in high than in low latitudes. 


THE greatest amount of rain which has fallen in the vicinity of 
Montreal in one hour was 1°110in. 


; 
THE heaviest fall of rain on our globe takes place on the Khasia | 


Hills, to the north-west of Calcutta, and amounts to 600in. 
annually. 
THE Rev. E. B. Trotter says tl it Alnwick Vicarage, Northum- 








berland, he saw a very fine lunar rainbow, on the morning of the 
19th ult., at six o’clock 


THE organ at Harlem is one of the largest in the _— It is 
said to contain 8000 pipes (some of which are 38ft. high and 5ft. 


in diameter), and 60 — 


PETROLEUM oil, l for lamps, is an effectual pr 


as is us 


























ventive against Pay destructive _Dropensities of worms in the 
timber. The timber is to be washed over with it. 

Ir rarely or never rains on the coast of Pt ru, in the great valley 
of the River Columbia, in that of the Color: ado in North Am 
the Sa in Africa, and the desert of Gobi in Asia, while in 

| Patagonia and Chiloe it rains almost every day. 

AmApou, or German tinder, is made from a kind of fungus or 
mushroom that grows on the trunks of old oaks, ashes, beeches, 
&e. It should be gathered in August or September, and is pre- 

| pared by removing the outer bark with knife, and separating 

| lly the spongy yellowish mass that lies within it. This is 
cut into slices, and beaten with a thee to soften it, till it can 

| easily be pulled asunder between the fingers. It is then boiled in 
a strong solution of saltpetre. 

VERY exten e dis 7 ries “ valuable mines in the Himal: 1yas 
have lately been sie by Mr. Calvert, formerly an officer of the 
Eastee: Bengal Railway Company. The products include silver, 
lead, antimony, zinc copper, and some gold. One mine, 
at Shigri, on tI old boundary of northeri India, is describe ] as 

| an enormous lode, in which tae ore is several féet thick, and solid. 
The others are principally in the Vazeeri Rupi (the silver country 
of the iY, zeers), a name it was long known by, being so described 
in the m part of Kirloo, 
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t col was first point 
y in 4 ition was noticed by 
Pelouze in 1867, who attribu ence of sulphur fron 
the decomposition of sinlph I. Bontemps has found 
-eaghon glasses with a soda li hort 
by sunlight. It is differen LSSé ordinary 
rreen glass loses this green becor 
l vi then red or viol nd 






















d base do not chan er lik mstanc 
rn Seccut has communicated a note to the I ch 
relative to some recent tage ic observations on 
He has found yrption bands different to those met 
with in 2 the asker atmosphere. es ‘record i some results of 
his investigation of Neptune. The light of t planet gives 
three principal bands in the spectrum; one of them is situated 
between the green and the yellow, and another is in the blue. 
The p sponte is i » with the gre 3 piv dee t 








































Father Secch Rome, during a rly rt h 
of t »> sky was clou led: however, from 
to le clear, and during this time | 

registered 186 meteors, w med to radiate from some point 

in Leo. 

Tue following annual mean amount of rainfall 
at some of the pri al stations on our obe. The. amount 
inches and hundr 55°10; Bombay, 75°00: Cs 
78°00; Sierra Leo iciro, 89°00; Barbadoes, 

Vera Cruz, 183°00 Stockholm, 19°67; Cops rel 

a ; Brussels, * 9°04: Rome, 30°86; Paris, 22°64; 

’ Pe te rsbur sa ‘00; Oxford, 27°10; Cork, 40°00 
Dublin 24°00; Glasg 3; Aberdeen, 7; Manchester, 
36°00; Liverp 1, 34°00; New York, 28°63; umbridge, 

Alba ny, 40°67; Baltimore, 40°98: New Orleans, “B31: Cin 

48° San Francisco, 22°00; W shing ston, 41°20; Halif. 

St. John, N.B., 42°10; Toronto, 31°50; Montreal, 36°00; Quebec, 

39°10. : 

THE Reo des Deux-Mondes has publish an article by M. 
Fouque on some underg roupe villages disc vovered in the small 
island of Therasi: ; untorin, of volcanic notoriety, in 
the Greek Archipelago. writer affirms that we have here a 
distinct proof not only that the human race may be traced to the 
quatenary period, but that even then it had made some advance 


ine z the objects 
besides flint imple- 


in civilisation. One entire house was found. 
found inside there was the skeleton of a man, 








ments, earthen vessels manufactured on a turning wheel, and con- 
taining various seeds, such as barley, peas, cardamom, Most 
of the vases are of the c: pacity of twenty gallons and more. Two 
slabs of lava were used for grinding corn; but the most curious 
relics were certain stone discs, with a hole through the he ldle, 


and which are still used in the weavers to stretch the 


threads of the warp with. 


country by 

THE material generally used by watchmakers on the Continent 
for polishing hard and soft steel, as well as brass, is a white sub- 
stance called wiener kalk ; it polishes much quicker than crocus, 
and with a beautiful black gloss. It is used in the following 
manner:—The piece to be polishe xl is first put on a piece of cork 
fastened in the vice and rubbed with a piece of plate glass, on 
— is put a little oil and oilstone dust, till itis perfectly flat 
It is then cleaned with a 
brush and soap and water, and dipped in spirits of wine, and, after 











being dried with a clean cloth, put on another clean piece of cork, 
in the same manner as before, and rubbed briskly with a flat 
polisher, made either of bell metal or block tin, in which is put a 
little wiener kalk and fine oil, mixed to the consistency of a thick 
paste. It is necessary to prevent any dust getting in the polishing 
stuff or on the piece to be polished. Wie ner kalk can be had at 
Mr. Ehnhuus’ watchmakers’ tools and materials warehouse, in 


Frith-street, Soho-square, London, where it is sold under the name 
of diamantine, 
well. 


and perhaps at some of the tool shops in Clerken- 
both native and as 
has long been known in Corn- 
but the recent examination of the waste heaps from a mine 
ago has led to the interesting discovery 


ACCORDING to the Scientific Review, silver, 


mine which has yielded 


The 


On Friday night an attempt was made to rob the ‘‘cash” train this mineral is the Ol 1 Tre burget Lead Mine, situated about four 
of the North-Eastern C ompany between York and Malton. The | miles from Camelford, in Cornwall. The workings have been in 
last train took out the fortnight’s wages for the Malton, Scar- | abeyance for some years, but it is now proposed to reopen the 
borough, and Whitby districts and road ‘stations, the amount being | mine, as not only does the lead ore itself (and for which it was 
estimated at between £200 and £300. The van at the end of the | forme rly worked contain much silver—several assays yielding 
train was in care of James Bean, the guard, to whose presence of | from 30 oz. to 60 oz. tothe ton—but the occurrence of this arge ntife- 
mind is apparently due the frustration of the thieves’ object. | rous tetrabedrite has been overlooked, or not taken out, for it 


There is an incline approaching Barton-hill station, halfway 
between Malton and York, and steam would be shut off about a 


occurs in the side walls or capels of the mine, and is now found 
to give more than 


3000 oz. of silver to the ton. This and isolated 





mile distant. This operation causes a contraction of the whole specimens have been found, which give more than 3000 oz. 
train, and at this moment it seems the coupling chains between | of silver to the ton. The mineral has received a 1: 
the van and the train were thrown off, leaving the van on the line. | amount of attention both from Mr. Dayid Forbes, F. 
On arriving at Barton-hill the van was missed, and the train put | and from Dr. T. L. Phipson, and it is beyond question that 


back in search of it for more than halfa mile. The night was 
intensely dark, and nobody could be seen about, but it was evident 
that some person or persons must have rode on the buffers, for not 
only were the side chains off, but the screw coupling was undone 
to nearly the last thread. The thieves are evidently acquainted 
with the work, and are also’ conversant with the custom of the 
om any remitting their wages. No chie has as yet been obtained 
to throw light on the ggcurrence, , 





the mineral can be turned to account commercially. 
from its less i 
been carried away, 
the ores, or even thrown aside previously. 
is well known as a Cornish mineral, 
Austell district ; 
associated with rich lead ore at Old Treburget, offers great in , 

diicement for the reworking of the mine, ' 


It may be, 
specific gravity than ordinary galena, that it has 
and thus lost in the dressing and washing of 
Ordinary te strahedrite 
srportally around the St. 


but the discovery of the rich silver fahlerz, 


MISCEL LANEA. 


THE Columbia Market is likely to be c mverte 1 into a wholesale 










































fish market, thus diverting the fish supplies of the eastern coast 
from Billingsgate, and somewhat relieving the over-pressure there. 
Mr. W. Macponatp Brrp announces his retirement from the 
firm of William Bird an nd C 0., iron me rcha ants, and his intention 
| in the future to act as a sworn broker in iron, metals, and 
| machinery. 
| Her Masesty’s new unarmoured iron-h screw corvette 
| Volage at her trials on Tuesday showed an average speed of 
15°105 knots per | our, and, it is believed, can carry coal to steam 
} 5000 miles ¢ not spee 
THE « nt is proposed in the Government of Catheri- 
novlav (Russia) of iron works to be capable of producing 500,000 
pouds of rails ann ally ; Russia chaf l rt ] i of 
rails which she } now to make from other countries 
ON! red and thirty v ls passed thr t S Canal 
twe opening and the 28th ul of tou l the 
ground rof them floating off \ st | two with 
i little. 17 yanks of the can : " ii l. 
THERE is a serious flaw in the Chester statu the late 
Marquis of Westminster. The whole of the left sho r seems 
to be a separ I t ne of di 1 ing 
visible as far i ves completely 
across the star 
Tue Saxon conducting some 
excavations in J yvered th of 
the stadion of L g ving this 
interesting spot, has resolved to co work of dis t 
at his private expense, under Zillk nspecti 
THE iron trade of the Haute-Marne (Fra till display I 
siderable animation ; a satisfactory and regular current of orders 
is received, and prices show m R 1 from 
coke le pig is quoted at £8 4s. per t V t of 
ts. px 1 in the case of large transa i Ii har l- 
made pi s brought £9 4s. to £9 8s. | i 
[ne Clyde shipbuilding yards | set afloat no fewer than 
eighteen vessels during the 1 of N n Niu ‘ 
l Ss wel G yw, four at Green , thr it D ton, 
o Port Glasgow, and ot | Nine were s 
ul n sailing ships, ar lar pr ver 
) 8s | total tor se re] ted was close upol 
Own the lst proximo an entire change in the cab sys 
ef l un t New Act on Hackney Carriag wl 
tl ‘ int There will in the metropolis be a « 
fr ule in ¢ nd carriages for hire. Each carriage i 
painted on its doors the fares at which the owr ! 
passengers. It is anticipated that better cabs will be introduced 
o the notice of t 
TH tal Bessemer steel rails in Fran 1 the 
first mor r amounted to 19,755 tons gainst 
10,562 tor ponding period of 1868; it is probable that 
the Fr icti of this description of rails will show i still 
further iv e in the second half of 1869 s large orders have 
been given out during the last two or three m tl reat 
French y < 
It isu 
the Gov 
January. M 





conclu led, althou 

total sum to be ra 
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lian colonies, W 

Singapore, Lat 

if le te i 

to which 

pleted in 

Captain R the Royal Navy, an experienced 
officer, has |} by the Admit has pro led 
on behalf of t nstruction nance Com 
pany to Siam 1] pr of exploring 
certain routes y whi $s T& c is! A 
telegraphiccommuni nas 
and Siam with Penang h ft 
ndian Extension Company's cable, w ll be 
between the Straits of Malacca and Ceylor 

WE learn from a recent number of tl uy f 1 Journal that 
England{has sent more locomotives to Russia, Egypt, and 
Australia this year than heretofore, but in many other directions 
there has been a falling off. In August steam engines were ex- 
ported from the United Kingdom to the value of only £16 
compared with £189,639 in August, 1868, and £187,751 in 
L867 In the eight months ending Augu > this y 
export y voregate value of £1,128,541, as « 
with £1,( 39 corresponding period of 1508. 

In the Secondaries Court at Guildhall, on Wednesday, a jury 
awarded £1200 damages to the wife of a publican in Bermondsey 
as gompeneatien for injuries received in the collision on the 
Brighton Railway at New Cross on the night of the Licensed 
Victuallers’ fete. at the Crystal Palace. The woman received 
severe ints rnal injuri s, is still perfectly helpless, and it is con- 
sidered doubtful wl ether she will recover. On Monday the wife 
of a ues in the City obtained £580 damages for injuries 
received in the same accident. It i ated that there are 300 
claims against the company arising »f the collision, 



























A NOTABLE fact in connection witl ryptian Canal occurred 
on Thursday last week Blue Cross. a vessel of 1000 tons 
burden, cleared in London for Caleu i Suez. She draws only 
17ft. of water, has be 1 built rr the trade, nd is the 
property of Messrs ", Sm ‘rosby-squar Captain 
Kennedy, her commander, has no doubt of the complete success of 
the venture, and hopes to be back in London on the first of April. 
The saving of time on the doubk age will be about five months. 
The toll for each passage thr 1 the canal will be £560, but at 
least double that amount will be saved in coal, seamen’s wages, 
rations, Xc. 

Tue Russian Government has granted a concession of thirty 
years to M. Titg ren, Councillor of State to the King of Denmark, 
M. Erickson, a merchant, and M. Pallisen, consul general for that 
country at St. Petersburg, for the establishment of submarine 
telegraphic lines between Asiatic woe and Osaka, Yokohama, 
or Nangasaki, in Japan; and Shanghai, Fou-djaon, and Hong- 
Kong, in China. The company 7 a formed will ask for the 
authorisation of the Chinese 1 Japanese Governments, and the 
tussian executive will lend its good offices in the matter. The 
concessionaries bind tliemselves to attach this system of tele- 
graphy to a station and telegraphic line of the state in Russia in 


Asia. 

Nature has been favoured by Professor Newton of Yale College, 
with the following notes as to the November star-shower :—** We 

were unfortunate he re this ye arin observations upon the November 
meteors. Both nights, the 13th—I4th, and 14th—J5th, having 
been overcast. Through a. aks in the clouds we saw a few 
stragglers, some of which were true November meteors, radiating 
from Leo, and leaving for an instant the soft trail peculiar to those 
bodies. But tne number of meteors Curing the hour between 
three and four a.m. of Monday morning was probably not more 
than double or treble the usual number for al y morning. The 
sma}l part of the sky visible prevented any reliable estimate of 
numbers, Similar weather rendered observation impossible at 
every station from which I have héard.” 
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THE HISTORY OF THE INVENTION OF THE 
LINK MOTION. 
By N. P. Buren, Engineer. 
(Concluded from page 360.) 


In the year 1854 William Howe designed another modification 
of his solid bar link, as shown by Fig. 10 in end and side eleva- 
tion and sectional plan. This was applied to a large winding 
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Fic. 10.—ELEVATIONS ARD SECTIONAL PLAN or Howe’s ImPpRovED 
ADJUSTABLE HEAD aND B tock LrwK-Motion, APPLIED TO A WINDING 
ENGINE IN THE YEAR 1847. 


engine, erected at the Clay Cross Works ; the cylinder is 36in. 
diameter, and 6ft. stroke of piston; it has been in constant 





work ever since, with perfect satisfaction, without repair or 


side elevation and = of a modification of Allan’s straight link 
motion applied by William Howe. 

The working gear of this engine is shown in plan and elevation 
by Fig. 12, to which he applied the-principle of Melling’s valve 





Fic. 13.—Howe’s SKELETON DiaGRAM oF Link-MOTION WHEN THE LINK IS 
DOWN AND THE CRANK OUT FROM THE VALVE; WHEN THE LATTER 
GIVES LEAD FOR THE STEAM. 


gear, as described in the author’s work on ‘‘ Link Motion and 
Expansion Gear.” The eccentrics are fixed on a counter shaft 
that is driven by a pin passing through a drag link, receiving its 
motion from the connecting rod 6. indicates the crank shaft on 





Fic. 14.—Howe’s SKELETON DiaGRAM oF LinK-MoTION WHEN THE LINK 18 
DOWN AND THE CRANK IS IN TOWARDS THE VALVE; WHEN THE 
LATTER GIVES LEAD FOR THE STEAM. 


which the drum, 15ft. in diameter, is fixed; b is the connecting rod, 
c the counter shaft, d the counter crank, ¢, ¢ are the eccentrics, 
m the drag link worked by the pin or stud on the connecting rod, 
situated 4ft. from the main wuik pin; f is the straight link, and 





Fic. 15.—Howe’s SKELETON DiaGRAM OF LinK-MoTION WHEN THE LINK IS 
MIDWAY!AND T E CRANK OUT FROM TRE VALVE. 


g the reversing shaft, h the crosshead, i the guide rod, / the 
reversing rod leading from the link to the vaive rod guide, & the 
piston rod, and 7 is the reversing handle. The cylinders of these 


























SECTION THROUCHG.D. ff 





SECTION THROUCH. A.B. 


Fic, 11.—ARRANGEMEMNT OF ALLAN’s STRAIGHT Link-MoTIon, APPLIED BY WiLLIAM Howe To A WinpinG ENGINE, IN THE YEAR 1864, AT THE 
CLay Cross Works. 


alteration, although the engine has’ been raising from 300 tons 
to 800 tons of coals and materials per diem up a shaft more than 
200 yards deep. 


engines are 30in. in diameter with a piston stroke of 5ft., the 
valves are the ordinary balanced slide valves, with 4in. outside lap; 
the area of the full supply steam opening being yth of that of the 


It became essential [in the}year 1864 that the Clay Cross Com- ! cylinder, and the engines with|the gear referred to were under 
nm eee . « 2 » i 















































Fig. 12.—WorKING GRAR oF THE 





Link-Motion SHown sy Fic. 11 


any should extend their works, and it devolved on William | perfect control when raising 36 cwt. of coal 300 yards in thirty-five 


owe, their engineer, to design suitable engines to raise from 
a —_— of 300 yards a certain quantity of coals and materials, for 
which he designed the arrangement » 


seconds. 
Subsequently to the erection of those engines, William Howe 


own by Fig. 11, which is a | applied the same arrangements of valve gearing to another engine 


at the Coton Bank Collieries, near Burton-on-Trent, and since 
that to a similar pair of engines at the Clay Cross Works, the only 
difference being that the valves of the latter engines have lin. 
outside lap, which is more economical for the use of the steam, 
but is not so powerful in speed ; and the high speed is of more im- 
portance with winding engines than a slight saving of fuel. 





Fir. 16.—Howe’s SKELETON DiaGRAM OF LiINK-MoTION WHEN THE LINK 18 
MIDWAY AND THE CRANK IN TOWARDS THE VALVE. 


The writer thinks that he has undoubtedly shown that Mr. 
Howe not only invented the common link motion, but also that 
he improved his original ideas toa considerable extent at an early 
pedo ; and also that his gift to the engineering world has to the 
present been but slightly acknowledg: That he fully under- 








Fic. 17.—Howe’s Diacram, SHowinG THE Eccentric RoDs CROSSED, 
INSTEAD OF AS IN FiG. 13, BUT THE POSITION OF THE CRANK AND THE LEAD 
BEING, AS BEFORE, WITH THE LINK DOWN. 


stands the principles of his invention will be understood from the 
following diagrams, which he has sent the author :—Figs. 13 and 
14 are skeleton diagrams of a link motion, slide valve, crank, and 
pin, showing an equal lead for the slide valve at each end of the 
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Fic. 18.~Howe’s DiaGraM, SHowinG THE Ec7entTRIC RODS NOT CROSSED, 
INSTEAD OF AS IN FG. 14, BUT THE POSITION OF THE CRANK AND THE 
LEAD BEING, AS BEFORE, WITH THE Link DowN.} 


piston stroke. Figs. 15 and 16 illustrate the relative angles of 
the eccentric rods and positions of the valve for reverse positions 
of the crank when the link is midway suspended. Figs. 17, 18, 
19, and 20, refer consecutively to Figs. 13, 14, 15, and 16, when 





F G. 19.-Howe’s DiaGram, SHowinG THE Eccentric Rops CROSSED, 
INSTEAD OF AS IN FIG. 15, THE POSITION OF THE LINK AND CRANK BEING 
AS BEFORE, BUT NO ADMISSION OF STEAM BY THE VALVE. Fa 

the eccentric rods are not crossed in the first case, and the crank 

rising, but in the second are crossed and the crank working down- 
wards, the angles of the eccentrics being the same in each case. 

It may be added that the alteration of lead in both instances is 

reduced as the length of the eccentric rod is increased, and vice 

versa; a fact that must always be considered with the link 
motion. 


“——. 
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Fic. 20.—Howe’s DiaGraM, SHOWING THE EcceNTRIC Robs, NOT CROSSED 
INSTEAD OF AS IN Fic. 16, THE POSITION OF THE LINK AND CRANK BEING 
AS BEFORE, BUT NO ADMISSION OF STEAM BY THE VALVE. 


This matter now rests with the engineering firms who have for 
so many years used the link motion for locomotives, marine, and 
land engines of all types and sizes—and who, without it, could 
not have been so successful as they have: for there is no other 
valve gear its equal, even now: Will they contribute a 
sum of money or piece of plate that shall be presented to Mr. 
Howe as a proper recognition of his invention which he gave to 
the public as far back as the year 1842. 








AMONG themore recent orders for steel rails we may mention one 
for 2000 tons given by the Orleans Railway Company to the 
Creuzot Works, at £11 7s. 2d. per ton; and another for 3000 
tons, given by the Western of France Railway Company to the 
Terrenoire Works, at £11 10s. 3d. per ton. 

Mrp-OcEAN TELEGRAPH STATIONS.—The establishment of a series 
of floating telegraph stations has long been considered a matter of 
national importance, and it is an object to which many scientific 
gentlemen havegivenattention. There have beenanumber of inven- 
tionsas tothe peculiar construction of craft necessary for the a 
of maintaining a communication by,means of a submarine,telegraph 
cable between mid-ocean and the land. The last scheme, that of 
the International Mid-Ocean Telegraph Company (Limited), is 
now to be put upon its practical trial. We learn that the Govern- 
ment have decided to grant this oy 24! the loan of her Majesty's 
ship Brisk, which is to form the floating telegraph station. 
This will be moored some sixty miles out atsea, off Penzance harbour. 
The Brisk, although atolerably good vessel, is likely to have her sea- 
going qualities severely vam asthe spot whereonshe willbe quar- 
ne § named inthe charts “ Admiralty Patch,” is exposed to terrific 
weather during the winter months. She is now being thoroughly 
overhauled and fitted as a yoy! Rage or h — Rk 4 
and telegra) i are supplemented wit 
im eee ras 





of directors having ordered everything to 
e her complete for the service. —Glebe. 
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PRACTICAL PHOTOGRAPHY. 
No. II. 

Tue first thing to do before beginning the first experiments in 
practical photography is to purchase the necessary chemicals aud 
apparatus. The chemicals will cost but a few shillings, whereas 
an unlimited amount of money may be spent in apparatus. The 
least expensive way of making a beginning is to buy a common 
little quarter-plate camera with a landscape lens, and to practise 
with this until sufficient proficiency is attained to render the 
purchase of more valuable apparatus judicious, Landscape lenses 
work too slowly to be good for portraiture, and they do not 
faithfully render the architectural lines of buildings, although, 
as their name implies, they are good for landscapes. If better 
apparatus be desired at starting, the most generally useful forin 
of camera will be one of the binocular description; with bellows. 
body, removable central partition, and several dark slides made 
to take plates 74in. by 5in. Such an instriimeiit, well niade, will 
cost from about £4 10s, to £6 or £16; aécording to the nuihbér if 
dark slides and the quality of the workinanship. The advantage of 
this description of camera is that it Will do for carte-de-visite and 
larger pictures, taking two oii one glass plate witli a single expo- 
sure, that it will do for stereoscopic views and portraits, aid that 
when the central partition is remoyed one large landscape. or 
other picture may be taken the full size of the plate. This 
camera of course requires a pair of lenses instead of a single 
lens, but the only disadvantage of this is the first cost, which is 
far more than counterbalanced by the convenierice which resilts. 
For instance, when the picture on one side of the plate ttirns 
out bad, that on the other half may be good, so that the sitter 
and photographer are both saved the time and trouble of fdibg 
through a second set of operations, Or, if-both pictures tiirn 
out gyod, two negatives instead of one are obtained, which saves 
much time in the work of printing them upon paper. Besides, 
should one of the negatives be broken at any time by accident, 
there is another to fall back upon—a very great advantage in 
cases where the sitter cannot be reached, supposing the operator 
desires to take a fresh negative. Lastly, light bellows-body 
cameras of this description pack into small eompass, and will ao 
out of doors for the work of the tourist, as well as at home. 
For all these reasons this form of camera is recommeded as 
the most generally useful of all to the beginner. 

In purchasing, do not be led to buy excessively light and flimsy 
apparatus, but choose such as is rigid and will stand firtily in ‘a 
gale of wind. Any vibration of the camera or its part's of course 
causes a blurred and indistinct picture. As regards legs for the 
camera, it is best not to buy those which fold up, though they 
are very common in the shops. They are seldom perfectly rigid, 
and an accidental kick against one of them will sometimes make 
it double up, and let down the camera, lenses and all.. Rather 
short legs, which do not fold, should be chosen, and tlie trian- 
gular top on which they screw should be very small indeed, 
averaging not more than three inches in diameter ; this top should 
be light, and be made preferably of wood. The object gained by 
having it small and light is that it may be easily packed away 
and carried when out of doors; the ordinary large triangular 
brass top will do for home use. Vefy heavy tripod stands are 
made specially for portraiture, but as these stands are not port- 
able, the learner had better not have one till he is experienced in 
his work, and finds such an addition to his apparatus desirable. 

As regards the lenses, landscape lenses are usually of good 
quality, since they are comparatively easy to manufacture, and 
they are moderate in price. “ Narrow angle” lenses take in a 
small angle of view, whilst “ wide angle” letises briiig itiore 
objects into the picture. At first sight it might be thought that 
wide angle lenses are the best, but although they bring more of 
the side objects upon the plate, the finished picture is not usually 
pleasing. There is an apparent distortion in the picture, the 
houses in front looking larger and nearer, whilst those in the 
distance seem to be turther off and sinalier than in the real view. 
This is siuply because the lens has taken ina larger angle of view 
than is included by the human eye. If a portion of the picture 
be cut off all round, the centrai portion left will then seem to be 
in true proportion. Except for special purposes, narrow angle 
lenses are the best, and give the most pleasing results, Land- 
scape lenses cause a small, scarcely perceptible curvatiire of 
architectural lines near the edges of the picture ; where the view 
consists principally of hill and valley, sea, or foliage, distortion 
near the edges of the plate is not visible, although it is there. 

If one pair of lenses only be bought for the binocular camera, 
those most generally useful will be a pair of “narrow angle 
doublets.” These lenses give architectural lines without distor- 
tion, they are quicker in action than ordinary landscape lenses, 
and they will do for portraits, though they do not work quite so 
rapidly as the portrait lens proper. They will do for views, ahd 
with a small stop will give a vary sharp, clearly-defined picttire, 
and will copy maps and engravings accurately. Portrait lenses 
are much more complicated and expensive things than landscape 
lenses, and the manufacture of good ones requiré3 considerable 
skill on the part of the optician, The best English portrait lenses 
are twice the price of the best French portrait lenses by makers 
of repute, with which exception there is no differenve worth 
mentivning between them. This is a fact which is studiously 
concealed by sume of the photographic journals, and instances 
are to be foand wherein the editors regularly “write up” the 
merits of lenses made by the men who advertise most largely in 
their columns. The lenses made by Darlot, of Paris, are of 
splendid quality, and about half the price of similar lenses of the 
best London make ; in fact, they carried off the first prize at the 
last International Exhibition at Paris. Some care is tiecessary in 
the selection of a good portrait lens, especially as there are pletity 
of bad ones in the market, both of English and French manu- 
facture. 

Having purchased the necessary apparatus, sonie chemicals 
must be obtained, as described further on, The next step is to 
provide a “ dark’ room, as it is called, for the work of preparing 
and developing the plates can be performed in yellow, orange, or 
red light only, since all the other rays of the spectrum act upon 
the sensitive plate. In the dark rooms used by photographers 
all light is excluded except that which comes in through a small 
square window, made either of orange glass of of three thick- 
nesses of deeply-coloured yellow calico. These dark rooms are 
usually made much too small, and are pestiferous dens, which 
cause those who use them plenty of bad health, brought on by 
constant inhalation of the fumes of ether and of cyanide of 
potassium. When the ventilation is good, photography is a 
healthy pursuit enough, As it may be too much trouble for the 
learner to fit up an artificial window for his dark room, a good 
plan is to select some room in the house near the scene of opera- 
tions, and by means of blankets block up the window, so that 
every vay of daylight, however feeble, is excluded. Care must 
also be taken to block out light which might otherwise come in 
through the cracks of the door. There should be no carpét where 
the operator stands to perform the developing manipulations, and 
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the table before him should be old and worthless, not liable to 
be spoilt by the chemicals which are splashed or spilt over it. 
The work in this room may be done by the light of a common 
candle, which should be about two yards from the plate when 
the latter has been sensitised. Candle flames are weak in chemi- 
cal rays, and those which they emit are enfeebled in inverse pro- 
portion to the square of the distance from the source of light, 
hence it is safe to work by candle-light under the conditions 
stated. Or if gas-light be used, it is curious enough that plates 
may be prepared and sensitised at one distance from the flame, 
whilst at a very short distance pictures may be printed upon thei, 
through a negative, by the light of the gas. Then again, at a 
further distance, the same picture may be developed in safety. 

The first step in the photographic manipulations proper is the 
cleaning of the glass plate. An optically clean surfaee is, mbt 
sufficient ; the glass must be chemically clean, or there will be 
stains and spots on the finished picture. It is best, especially in 
portraiture, to clean a batch of plates in the morhing sufficient 
to last all through the day, so that time may not be wasted, and 
much good light lost, while plates are being cleaned between eath 
picture. When plates are cleaned very long before they are used 
they get dirty again. There are many ways of Cleahing plioto- 
graphic plates, as good and simple a plan as any being to wash 
thein without soap till they appear te be clean to the éye, and 
then to rub them over with a mixture of one part comifibii nitric 
aicid to three parts of water. This may be rubbed over them 
with an old tooth-brush or a piece of sponge tied to the é@id of 
a little piece of firewood. From the time the acid has totieliéd 
thei, and all through the rest of the operations, care should be 
taken not to let the fingers come in contact with either of the 
faces of the glass, so as to deposit a spot of impurities from the 
perspiration or the skin. The plates should be held by the edges 
only. After each plate has been rubbed over with the diluted 
acid it should be placed on end for two or three minutes to drain, 
and then be well drenched with running water undera tap. The 
surplus water may then be shaken off, and the plate wiped and 
polished dry. An ordinary towel or cloth will not do for these 
wiping and polishing operations, because such fabrics cvftain 
traces of soap, which they smear over the glass, making markings 
invisible for the time being, but only two perceptible in the 
finished picture. The cloths used should be old silk handkerchiefs 
or any other fabric free from “ fluff” and small particles of fibre; 
they should first be well washed and soaked in warm water aud 
commen washing soda, to get rid of grease, after which every 
trace of the soda must be washed out of them by means of plerity 
of changes of pure fresh water. Then they should be dried at 
the fire, and afterwards kept for cleaning photographic plates only, 
care being taken to put them away wken not in use in places 
where they will not come into coutact with dirt or inipurities. 
By carrying out faithfully these few simple instructions the 
learner is not likely to be troubled with one great cause of early 
photographic failures—dirty glass plates. 

The gla-s used may be that known to the trade as “ polished 
flatted crown,” ¢are being taken that this glass is obtainied whet 
it is ordered, since ordinary crown glass washed clean on both 
sides is, we are informed, sometimes substituted. Polished 
flatted crowii is good enough for the beginner, and indeed for all 
ordinary purposes, until tlic photographer has attained such a 
degree of perfection in his work that it becomes judicious to use 
patent-plate. When patent-plate is used do not purchase the 
“extra white” variety ; it ig an exceedingly beautiful description 
of glass, but is more perishable than the other varieties, for time 
dims its brilliancy and catises a perceptible change on its suriace. 
When the glass has been really polished before purchasing less 
care in cleaning is necessity. One very good plan of quickly 
cleaning a plate when if a hiurry is to pour a little pool of collodion 
its big as a shillitig tipon its centre, and then to rapidly rub 
it all over the plate with the cloth, continuing the rubbing with- 
out ceasing till a clean polish is obtained. Unless the rubbing 
be done quickly and at once the collodion will dry on the plate 
in smears ; but when the work is done rapidly the ether takes off 
the traces of grease and dirt, and gives a good surface. This 
plate-cleaning work may and ought to be dove an hour or two 
before the photographic operations begin, so that more time and 
attention may then be given to the necessary manipulations. 

The learner had better begin by trying to take whatever view 
inay present itself in the open air outside the house, because 
after he has focussed the picture the view will not shift its posi- 
tion before the catnera, and will not make aggravating condolent 
remarks to him about his first failures. Moreover, a guod portrait 
—that is to say, a portrait good in the eyes of a photographic 
critic—cannot be taken without special care in the arrangement 
of the light which is allowed to fall upon the sitter. Before 
focussing the view care should be taken that the inside of the 
camera is free frotii dust, fur dust upon the plate is a deadly 
enemy to the photographer. For this reason the camera should 
never be left long with the slide retnoved, so that dust can get 
in, and when there is any danger the inside of tlie cathera should 
be well wiped out with a damp cloth. Dust causes black spots 
on the fiiished negative. Of course, if the camera is badly 
made, and lets in stray light through cracks or holes, a spoilt 
picture will be the result. Anotlier source of failure with an 
iinperfect camera may be that it does not cause the sensitive 
surface of the plate to stand in exactly the same position as that 


| previously occupied by the surface of the ground glass on which 


the view was fucussed. In such case the plate, of course, must 
be out of focus. Care having beeti taken to see that none of the 
causes of error just mentioned are present, the view may be 
focussed, a dark cloth being thrown over the head and over the 
top of the camera, to keep out stray light, so that the picture may 
be seen more distinctly upon the ground glass. 

Next comes the work of preparing the sensitive plate. One 
of the clean plates of glass should be lield with its best surface 
uppermost by one corner between the thumb and nearest finger of 
the left hand. The bottle of bromo-iodised coilodion, made by 
Miwson, Thomas, Blanchard, Rouch, or any good manhu- 
facturer, should be held in the right hand, and its cork 
removed by the lower part of the left hand under the 
plate. The beginner should not attempt to make his 
at starting, or he will be sure to have failures; 
neither, as a rule, do experienced photographers find it 
advantageous to do so, since those in the trade have brought 
commercial samples to a very high state of perfection. If the 
collodion be received in a stoppered bottle, substitute a cork, 
since a cork keeps the neck of the bottle freer from dried deposits 
of the soluble cotton. After taking out the cork in the manner 
stated, hold the plate horizontally and pour upon its centre a 
good big pool of collodion. ‘Then slightly tilt the plate till 
the pool flows nearly to the end of the thumb, then tilt it 
towards the left-hand further corner, afterwards make it run to 
the furthest right-hand corner, and lastly to the nearest right- 
hand corner, from which the surplus is allowed to pour back into 
the bottle. The plate should then be tilted vertically and 
“rocked,” with the same corner still in the neck of the bottle, 
till the collodion nearly ceases to drip. Then the bottle should 


| be corked at once, to prevent undue evaporation of the ether. 


In practice, the collodion ought to flow over the plate with a 





clean, steady sweep, and coat it everywhere up to the edges, 
except the extreme corner beneath the thumb. Not a drop ia 
spilt during the operation, which requires some little practice 
before learners can do it neatly. The object of rocking the plate 
before the collodion ceases to drip is to prevent the collodion 
from drying in ridges upon the glass, instead of in an even film. 
After the plate is coated it should, in cold weather, be held nearly 
a minute in the hand, to let the collodion film “set” to some 
extent before the plate is dipped into the sensitising bath of 
solution of nitrate of silver. 

The nitrate bath consists of pure recrystallised nitrate of 
Silver dissolved in distilled water, strength—35 grains to the ounce 
if, winter, and 30 grains to the ounce insummer. Common crys- 
tals of nitrate of silver will not do for this bath; they are too 
acid; atid are often tainted by the presence of organic matter. 
Organic matter in the bath is usually, though not always, fatal to 
good photography. _ After the crystals are dissulved the solution 
should be filtered through pure filtering paper; common white 
bibulvus peer often contains hy posulphate of soda, whith would 
spoil tlie bath. The nitrate of silver solutioi of eotirse must be 
held only ii glass vessels and funnels, and not be allowed to 
come into contact with metals, After the solution is filtered one 
drop only of nitric acid shoiild be added to the bath, as this faint 
trate of acid tends to secure clean pictures ; too much acid would 
i the bath, hence the névessity for the use of neutral nitrate 
U£ silver while making the bath, so that not more than the right 
quantity of acid shail be afterwards added. Too much acid 
makes the plates less sensitive, so that longer exposures in the 
camera and hard pictures are the result. When a few drops too 
much acid are added good pictures cannot be obtained at all. 
With some samples of co}lodion, especially those of 1 straw colour 
from the presence of free iodine, itis often the case that the new 
bath is better without the addition of any free acid at all. Never 
put any acid in the bath if it will work without. The bath itself 
which holds the bath solution should be made of glass, and not 
earthenware, ebonite, or gutta-percha, The two latter substances 
often contaminate the solution with organic matter, and render 
it worthless. If the bath work well at starting, and failures 
shortly afterwards occur, do not tamper with the nitrate of silver 
solution by doctoring it, as recommended in many books on pho- 
tography ; the probability is that the fault lies in some other 
direction, and experience shows that the best plan of action is to 
interfere with the bath as little as possible. Always preserve the 
nitrate of silver solution so that itnever comes into contact with 
fragments of cork, dirt, or other organic matter, and take care 
that at the outset it is made of pure materials. 

Wheii thé purchased nitrate of silver crystals are large, trans- 
parent, atid glassy looking, the probability is that they contain 
much acid, have not been recrystallised, and are worthless for 
the nitrate bath. Pure crystals have an opaque whiteness, and 
when very pure have a slightly dirty look, because the absence 
of free acid enables them to blacken slightly in contact with the 
traces of organic matter always present in the atmosphere. 

The collodionised plate is placed on a “dipper” or support, 
which holds it as it is let down iuto the nitrate of silver solution. 
It must be passed into the bath with a steady sweep, because 
any stoppage midway will cause a line to appear where the sur- 
face of the liquid crossed the plate at the instant the halt was 
made. ‘These dippers are commonly made of glass, but when 
the foot of the dipper projects much in front of the plate, and 
is let down rapidly into the bath, the liquid plays in little unequal 
currents against the collodion surface, and causes markings at 
this part of the plate. Dippers made of silver wire, curved so as to 
catch the bottom of the plate, are therefore preferable ; more- 
over, they are so light that there is less risk of their breaking 
the glass bath when the plate is let down tov suddenly. 

The plate should be lett in the bath about three minutes, but 
longer in cold weather than in hot. The iodide and bromide of 
cadmium, or of other base, contained in the collodion is decom- 
posed, and insoluble bromide and iodide of silver formed in the 
film ; consequently, the plate turns to an opaque yellowish white 
colour in the bath. After it has been in the bath two or three 
minutes it may be momentarily raised and éxamined ; if its 
surtace looks “greasy,” and the bath liquid does not run over its 
whole surface smoothly, it has not been immersed long enough, 
and must be allowed to remain in the solutioi a little longer. 
When it is fully sensitised it must be taken off the dipper, and 
the surplus liquid allowed to drip into the bath for a few seconds, 
then the lower edge of the plate should be placed for a few 
seconds upon some folds of clean white blotting-paper, which 
will absorb much of the surplus liquid which would otherwise 
accumulate at the bottom of the dark slide, and thereby aid in 
producing stained pictures. ‘The drained plate has then to be 
placed in the dark slide, and both are ready for insertion and 
exposure in the camera. 








THE VoLAGk.—The wooden-cased » Volage concluded her 
measured mile trials during the week. The Volage is a minature 
Inconstant, cased in wood and copper sheathed, unarmoured, and 
built especially for speed. She is fitted with trunk engines of 
600-horse power nominal, by Messrs. J. Penn andSon. The cylinders 
are 934 diameter, and 3ft. Qin. stroke. The trunks are 364in. 
diameter, the effective piston diameter being 86in. The average 
number of revolutions was 79 per minute. Pressure of steam 
265 lb.; vacuum, 26}in. to 27in. The indicated horse power was 
4657, or over 7{ times the nominal power, The speed of the 
ship is 15 knots. The propeller is a two-bladed Griffiths, 19ft. 
diameter, and having a mean pitch of 22ft. Gin. 

DEATH OF Mr. Georce SuitH, C.E., oF BeELFast.—We regret 
to have to announce the death of Mr. George Smith, who for 
twenty-four years was the resident engineer of the Belfast harbour. 
The late Mr. Smith was appointed harbour-engineer in 1839, on 
the recommendation of Messrs. Walker and Burges, the eminent 
engineers, who at that time designed some improvements in the 
harbour. Mr. Smith was previously engineer of the Leeds and 
Selby Railway. It was under his superintendence that the new 
cut at the Queen’s Island and the channel between the Twin 
Islands were formed, the contractor being the late Mr. Dargan. 
The Queen’s Quay, Clarendon Dock, and all the timber wharfs 
on the Down and Antrim sides of the river were also constructed 
under his superintendence. The filling up of the old docks— 
Limekiln Dock running into Waring-streét, Ritchie’s Dock up to 
Great George’s-street, and Town Dock up High-street, to where 
the Albert memorial now stands, and all the extensive improve- 
ments in connection therewith, were executed by him. He was 
the architect of the, new harbour office; he designed the light- 
house on Holywood Bank; it was under his superintendence that 
the patent slip was, constricted; he carried out all thereclamation 
improvements on thé Cotiity Down side of the river; and the 
extensive ranges of sleds along the quays were all planned and 
executed by Mr. Smith, Indeed, all the great improvements in 
the harbour of Belfast eotipleted during the last tlirty years were 
carried out under his management. From failing health he became 
unable to continue the more active duties of his office, and in 1863 
he was appointed consulting engineer to the harbour board. For 
some time past increasing infirmities and age proved too much for 
him, and on Friday last he expired at the age of seventy-seven, 
leaving behind him the esteem and respect of all who knew him, 
and the reputation of as faithful, diligent, and capable a public 
officer as ever filled an important post. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


‘ 


LOCOMOTIVE BRAKES, 


Sir,—The French law, like thé English, does not grant & con- | 


cession of patent rights to afiy, inventor for a plan which is in 

ractical operation at the date of, the application for such patent, 

bave explained in your jourhal of the 1st of October last that 
the system of water injection from the boiler into the cylinder 
was introduced by me on engines Working in France (Savoie) ift 
1867. The plans at that tithe exhibited to me as M. Le Chatelier’s 
included a combination of injector With steam and water cocks aud 
passages, so that varying proportions of steam and water could 
thrown into the cylinders. This apparatus, from the article in 
your journal of the 17th of September, appears to have been 
ultimately simplified and altered to a mere water-pipe. But this 
arrangement had been practically introduced by me in 1866—67. 
While, therefore, I readily admit the advance in railway progress 
due to M. Le Chatelier’s investigations in locomotive balancing 
and otherwise, 1 cannot agree with your Hatcham correspondents 
that, in the matter to which I refer, any credit is due for omitting 
to make claims which could not be legally enforced. 

The locomotives to which I applied the brake you have described 
were certainly not worked by a screw-reversing handle, but by one 
on the ordinary detent system. The former may be advantageous, 
but I do not consider it essential, and, judging from the limited 
opportunities I had of observing the working of the system, there 
was no special delicacy or nicety required in using it. The water- 
cocks in the cylinders, when descending long inclines, were 
partially opened to prevent any damage that might arise from an 
excess of water supply. A. ALEXANDER. 

Worcester, 1869. 





PATENT LAW ANALOGIES CONTINUED. 

Srr,—In my last letter “perfect good faith” was misprinted 
‘respect good faith,” and ‘“‘memory” ‘‘memories,” whilst I fell 
into the error of ascribing the emancipation of French industry 
not to Montesquieu, Quesney, Turgot, and Voltaire, but to **‘ Adam 
Smith and his expositors.” 

This expression may be correct enough as a metaphor to 
designate political economists in general. Literally, however, it 
involves an anachronism, for in Leckie’s ‘‘ History of Rationalism,” 
vol, ii, page 233, I find it stated that “tree trade, by which the 
evil of the interference of Government with commercial transactions 
was proved, one of the most important, was also one of the earliest 
of the achievements of political economists. For it was ardently 
professed by the French nearly twenty years before the publi- 
cation of Adam Smith's ‘Wealth of Nations,’ and as the 
catastrophe of Law and the ministerial position of Turgot directed 
public opinion in France very earnestly towaids economical 
questions, it exercised an extensive influence. Many who were 
comparatively impervious to the more generous enthusiasm of 
liberty, became by these inquiries keenly sensible of the evil of an 
all-directing Government, and anxious to abridge its power.” 

Mr. Leckie adding in a footnote :—‘*This has been noted by 
many political economists, but by none more ably than by Mr. 
Buckle.” Ihave been reminded of this great writer’s opinions of 
Government interference with industry and commerce, and in con- 
sequence you find enclosed an abbreviated passage from the 
**History of Civilisation,” which I have copied with a view of 
directing some of your readers to a most enjoyable book, whilst 
also throwing a new light’ upon the knotty question, ‘‘ Would 
patent law repeal be robbery?” The passage runs as follows : 

‘*There is another circumstance worthy the attention of those 
writers who ascribe a large part of European civilisation to mea- 
sures originated by European government. This is, that every 
great reform which has been effected has consisted not in doing 
something new, butin undoing something old. The most valuable 
additions made to legislation have been enactments destrtictive of 
weg ow legislation ; and the best laws which have been passed 
have been those by which some former laws were repealed,” 

“In the case just mentioned—of the corn laws—all that was 
done was to repeal the old laws, and leave trade to its natural 
freedom. When this great reform was accomplished the only 
result was to place things on the same footing as if legislators had 
never interfered at all. . . . .. It is evident that the conces- 
sion merely consists in this—that legislators have retraced their 
own steps and undone their own work.” 

“If we examine the policy of the most humane and enlightened 
governments, we shall find this to be the course they have 
pursued.” 

“The whole scope and tendency of modern legislation is to 
restore things to that natural channel from which the ignorance 
of preceding legislation has driven them. This is one of the great 
works of the present age, and if legislators do it well they will 
deserve the gratitude of mankind.” 

* But, though we may thus be grateful to individual lawgivers, 
we owe no thanks to lawgivers asa class. For, since the most 
valuable improvements in legislation are those which subvert pre- 
ceding legislation, it is clear that the progress of civilisation can- 
not be due to those who, on the most important subjects, have 
done so much harm that their successors are considered benefac- 
tors simply because they reverse their policy, and thus restore 
affairs to the state in which they would have remained, if poli- 
ticians had allowed them to run on in the course which the wants 
of society required.” 

**Indeed the extent to which the governing classes have in- 
terfered, and the mischiefs which that interference has produced” 
—(betause reformers missed the right moment for arresting it]— 
are so remarkable as to make thoughtful men wonder how civili- 
sation could advance in the face of such repeated obstacles In 
some European countries the obstacles have, in fact, proved 
insuperable, and the national progress is thereby stopped. . . .” 

‘With the exception of certain necessaty enactments respecting 
the preservation of order and the punishment of crime, nearly 
everything which has beeh done, has been done amiss... . It is 
ccrtain that all the most important interests have been grievously 
damaged by the attempt of legislators to aid them. . . . Every 
European government which has legislated respecting trade, has 
acted as if its main object were to suppress the trade and ruin the 
traders.” 

“Instead of leaving the national industry to take its own 
course, it has been troubled with an interminable series of regula- 
tions, all intended for its good, and all inflicting serious harm.” 

“To such a height has this been catried that the commercial 
reforms which have distinguished England during the last twenty 
(now thirty) years have solely conmsted in undoing this mis- 
chievous and intrusive legislation.” 

“The laws formerly enacted on this subject, and too many of 
which are still in force, are marvellous to contemplate. It is no 
exaggeration to say that the history of the commercial legislation 
of Europe presents every possible contrivance for hampering the 
energies of commerce.” . . . . 

**In every quarter andat every moment the hand of Government 
was felt. Duties on importation and duties on exportation, 
bounties to raise up a losing trade and taxes to pull down a remu- 
nerative one, this branch of industry forbidden and that branch of 
industry encouraged, ote article of commerce must not be grown 
because it was grown in the colonies, another article might be 
grown and bought but not sold again, while a third article might 
be bought or sold, but not leave the country. Then, too, we find 
laws to regulate wages, laws to regulate prices, laws to eee 
profits, laws to regulate the interest of money, custom-house 
arrangements of the most, vexations kind, aided by a complicated 
system which was well the scale—a scheme of such 


perverse ingenuity that the duties tly varied on the same 
article, and no man could pai nf what he would have 
to pay, 

















was added a severity of exaction felt by every class of consumers 
and producers. The tolls were so onerous as to double, and often 
to quadruple the cost of production. A system was organised 
and strictly enforced, of interference with markets, interference 
with manufactories, interference with machinery, interference 
even with shops. The towns were guarded by excisemen, and 
the ports swarmed with tidewaiters, whose sole business was to 
inspect nearly every process of domestic industry, peer into every 





package and tax every article, while—that absurdity might be | 


carried to its extreme height—a large part of this was by way of 


protection ; that is to say, the money was avowedly raised and | 


the inconvenience suffered, not for the use of the Government, 
but for the benefit of the people. In other words, the industrious 
classes were robbed in order that industry might thrive.” 

After this vivid description, Mr. Buckle recites the moral evils 
of protection, which were even worse than the economical ones. 
He then qualifies his remarks as not affecting the really necessary 
functions of Government, and finishes a long train of arguments 
by observing :—‘‘ That these are services of immense value no one 
will deny, but it cannot be said that by them civilisation is ad- 
vanced or the progress of man accelerated. All that is done is to 
afford the opportunity of progress; the progress itself must 
depend upon other matters. And that this is a sound view of 
legislation is, moreover, evident from the fact that, as knowledge 
is becoming more diffused, and as an increasing experience is 
enabling each successive generation better to understand the 
complicated relations of life ; just in the same proportion are men 
insisting upon the repeal of those protective laws, the enactment 
of which was deemed by politicians to be the test triumph 
of political foresight.” (Buckle’s ‘* History of Civilisation,” vol. i., 
pp. 275—280.) 

“If in the long course and compass of history there is one 









thing more clear than another, it is that whenever a government | 


undertakes to protect intellectual pursuits, it will almost always 
protect them in the wrong place and reward the Wrong men.’ 
(Jbid., vol. ii., p. 203.) 

I should have been glad to shorten it, but I think elementary 








points cannot, in general, be treated too thoroughly he firmer 
first principles are grasped, the easier always the discussion of 
subsequent details, ASBESTOS 

[Does ** Asbestos” really think that this long extrac plies to 
the case under consideration ?j|--Ep. E. 

FREE TRADE AND PATENTS, 

Srr,—I have just received a copy of a pamphlet f: . Dircks, 

who at his own sole expense has obtained and printed a report of 





the discussion that took place at Bristol on 5th October last, aft 








the reading of papers by Mr. Dircks, Mr. Macfie, and myself. On 
reading over the discussion as printed, I think it advisable to oft 

to your readers some explanation relative to remarks made by Mr. 
Macfie on certain portions of my paper. He said : ** A good deal 
has been said by Mr. Spence on the subject of free trade ; but Mr. 


Spence’s view of free trade evidently differs from mine. 
understand him, the essential of free trade was freedoni of co 
tract between the employer and employed—between the capitalist 
and the inventor.” Then Iam reported to have said: “*‘ihat is 
one important element of free trade.” After which Mr. Macfie 
continued: ‘* As long as there was protection it was a matter of 
indifference to manufacturers whether they were liable to the 
burdens of patents; but us soon as you removed protection and gave 
free trade they had to contend with manufacturers who are not 
hampered with the same burdens and hindrances as themselves.” 

It is natural that I should prefer to be the exponent of my own 
views, instead of allowing them to go to the public through the 
medium of an opponent in argument ; and therefore I am desirous 
of showing what I did intend to say in the paper referred to by 
Mr. Macfie. 

My reason for alluding to free trade in connection with patents 
was that, having found in Mr. Macfie’s book on “the abolition of 
patents,” something like a challenge to treat the question with 
that reference, it appeared to me advisable to introduce an argu- 
ment on the point in my paper. I did not pretend to notice any- 
thing more than one particular phase or aspect of free trade—that 
is to say, its aspect bearing on the relation between capitalists and 
inventors. but I intended to present this apparently narrow point 
in such a light as to show that it really embraced very wide 
interests even the whole relations between the cl 





lasses who pro- 
duce inventions, those who sustain them, or work them commer- 
cially, and the public who derive benefits from the united labours 
of both classes in the shape of cheapened produce and multiplied 
comforts. It appears tome that the point in question involves a 
social problem of great magnitude and importance, and one well 
worthy of serious consideration at this time. 

In my paper I based my remarks solely on public policy. I 
garded inventors, not as a class that could be considered alone, but 
as one whose interests must be merged in those of the entire public, 
of which they form a part. This, however, is no reason why the 
interests of inventors should not receive their fair proportionate 
share of consideration at the hands of the public. 
are only a part of the public is no reason why their legitimate claims 
are to be ignored. I haveoften, indeed, heard language of this kind 
expressed by persons who have no special interest in patents. And 
this constitutes one of the great difficulties experienced by learned 





re- | 


Because they | 


doctrinaires of the present day, who cannot induce simple, prac- | 
tical Englishmen to see the propriety of leaving inventors unrecog- | 


nised by law. As to rewarding them out of a public fund for the 
purpose, Mr. Mactie seems almost to enjoy a monopoly in his 
opinion on that point. 

My argument, however, rested solely on public policy ; and with 
reference to free trade I contended that the at j 
would in effect be opposed to free trade, because it would give 
undue power to capital over labour; and therefore, that as some 
law is requisite to produce the necessary freedom of the weak by 

reventing oppression on the part of the strong, 4 patent law may 
socially right and expedient as based on this principle of 
justice and reciprocity. 

1 also contended that patent law, by requiring a true afid sufli- 
cient specification of every patented invention, provides a basis for 
mutual understandings between inventors and capitalists, and there- 
by facilitates commercial intercourse between the representatives of 
labour and capital respectively, who would be otherwise kept apart 
by the differences in thelr circumstances. Then as to public 
policy, I contended that the public at large are great gainers by 
the impetus to legitimate enterprise which is afforded by the com- 
mercial union of these different classes. 

I could enlarge on this point, whieh I am persuaded involves a 
social problem of vast extent and importance ; but to do so would 
occupy too much of your space, especially as I am desirous of 
noticing another observation of Mr. Macfle’s on my paper. He 
said: ‘* Mr, Spence has told us that ofie of the great aims was to 
adjust social inequality. That, like some <ther observations of 
Mr. Spence’s, is so abstract in its character that I am not able to 
follow him, I think patent law produces fresh inequalities, with 
this difference—that the social inequalities whi¢a Mr. Spence 
would remedy are those which God and Nature form; those he 
would introduce by patent laws are entirely factitious, and are 
introduced by the State, opposing the natural order of affairs, and 
the progress of humanity, and the doing good to our species.”’ 

Now, what was the nature of my argument that was thus criti- 
cised? It may be put shortly thus: I contended that, as a patent 
law, in common with various other laws for protecting the weak 
against the unscrupulous conduct of the strong, sought to regulate 
and adjust social inequalities, it was not necessarily open to the 
objection of being opposed to free trade; because, in recognising 
the legal rights of inventors, it placed legal restrictions on com- 
petitors interested in adopting their inventions. Some other laws 
Involving corresponding restrictions on individuals were accepted 
as ben to the terest. Such was, in effect, the argu- 
ment referred to by Mr. Macfie. 
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‘* To this uncertainty—itself the bane of all commerce—there | _ I have yet to learn that it implies an opposition to the provi- 


dential dealing of God with mankind to frame laws, by the aid of 
which a poor man may have a chance of rising in society by the 
exercise of ability and industry. British statesmen have often 
claimed for our laws the honour of affording to persons In every 
rank and order of society every opportunity that can reasonably 
be expected to rise by their own well-directed efforts. 1 he pro- 
spect of being able to rise in the social scale, even if it be only in 
a slight degree, has often a very salutary effect on a man in spur- 
ring him on to useful effort. On the other hand, I believe it is 
often demoralising for a man to feel that all avenues to reasonable 
elevation of position are closed against him. 

I must defer my reply to Mr. Macfie’s criticism relative to some 
practical suggestions in my paper as to the mode of preparing in- 
dexes for use in the Patent-office Library. 

WILLIAM Spence, Assoc, Inst. C.E. 

8, Quality-court, Chancery-lane, W.C. 

December Ist, 1869. 


THE CANADIAN PATENT LAW. 

Str, —I will feel obliged if you will give publicity to the follow- 
ing correspondence, which may be of interest to many of the 
readers of the journal. A. V. NrwTon. 

Office for Patents, 66, Chancery-lane, November 9th, 1869 

To the Right Hon. Earl Granville, Secretary of State for tl 











My Lord,—I venture, before the new patent law of Car ed 
by the Crown, to recal your attention to one of its provisions which can, 
I think, scarcely meet the appr 1 y’ 










Maj 
i 

















t tter of the Sth i 
e recent Patent Act pe 
Lord Ur 
be considered before any advice i 
of this Act.—l am, Sir, your 
A. V. New ‘ 


wnVille desires me tu 





obedient servant, 





CROSSING THE CHANNEL, 

Srtr,—Many plans have been proposed for crossing the Channel ; 
I wish to add another, that of rope traction. 
has been gained in laying cables, under-rur y them, and fishing 
them up, that I believe rope traction way be depended on to take 
over a floating bridge, having a drum arrangement to lift and pay 
outacable. It would be economical, and svon put into practice 
I do not trouble you with any details. 

Alcester, Warwickshire, Dec. 6th, 1869, 

THE FLOW GASES, 

Sir, —I have lately been, and am likely to be for a time, too 
much engaged with other matters to devote any time to purely 
scientific questions, otherwise I would ask you, after the carefully 
drawn up paper by Professor Rankine in the last two numbers of 
THE ENGINEER, not to publish my letter to you posted about three 
weeks , but to allow me to take up the question in its now 
totally changed aspect. In fact, I may consider the question, in 
a practical point of view, now settled; but as soon as 1 have time 
I wish to make a few remarks on some parts of Dr. Rankine’s 
paper, more especially with regard to his observations relative to 
** the effective area” of an orihce. 

At present I shall only make one remark, which is that I 
hardly think it is correct to speak of a formula derived entirely 
from reasoning as an empirical formula. 
Some minute points my theory does not take into account, but, 

I liave before observed, my formulw were in no way derived 
from experiments, except in as far as the coefficient is concerned, 
and which for a bell-mouthed orifice is about "93 if the volume of 
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Rankine for the trouble he has taken in examin- 
Ropert D, NAPIER, 
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as 


a pound of dry saturated steam is equal 


I thank Dr. 
ing my theory and experiments. 

Birkenhead,’ December th, 1869, 

( For continuation of Letters, see page 387.) 


AMONG the blast furnaces, forges, rolling mills, &c., of the Meuse 
and the Moselle the greatest activity ¢ very where prevails, and 
there is in consequence some want of labour. Previous prices 
have been readily maintained. 

THE Society oF Arts,—Last Monday evening Mr. J. Norman 
Lockyer, F.R.S., delivered the first of a series of three lectures 
upon “* Recent Solar Discoveries,” in the hal of the Society of 
Arts, Adelphi-street, Strand, W.C. Every inch of available space 
was crowded by the audience, dnd a great many persons had to 
go away, because, for want of roorh, they could not gain admission, 
ihe lecture was of a very elementary character, for which Mr. 
Lockyer stated that he was not to blame, as he had been asked by 
the council to assume that his hearers were unacquainted with 
the subject. After showing experimentally some of the properties 
of white light, he proved that it was composed Of many colours, 
which fact causes illuminated objects to appear of different colours. 
In exemplification of this, he prodtced a yellow monochromatic 
light by the combustion of 4 lump of sodiutn in the flame of a 
Bunsen’s burner; a diagram upon paper was then rais~l into 
view, and the design appeared to be composed of black and yellow 
colours White light from the electric lamp Was then suddenly 
directed upon the diagram, W hich was then seen t6 cotisist in re ality 
of figures painted in many very brilliant colours. By sim le, 
though brilliant experiments of a like nature, he educated the 
audience in some of the principal facts connected with the 
phenomena of light, and gradually led them up to the principles 
involved in the construction of the spectroscope. He also ex- 
plained why an angle of 60 deg. is found to be practically the best 
to use in spectroscopic apparatus. @ lecture was a short one, 
and everybody present seemed to joroughly pleased with its 
contents. 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A.ruons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. _ 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 y 51. 

NEW ¥ORK.—WI.iLMER and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 








TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, we 
must therefore request our to keep copies. ; 
a's All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. 

AmeEriIcA.—Canada, 

8S. A.--See THE ENGINEER for February 26th, 1869, on the subject. 

8. P.—The statement contained in your letter is directly opposed to facts. 

G. H.— Write to Mr. Le Neve Foster, Society of Arts, John.street, Adelphi. 

R. H. A.—Molesworth’s is the best engineering pocket-book with which we are 
acquainted. 

T. A. B. (Edenbridge).— The reply to “‘ Amateur” was certainly not in- 
tended as an answer to “‘ Young Salt.” 

8. H. (Soho Foundry).— Your invention may appear any week. 
all we can to find space for it in an early impression. 

New Nats.— We are reqvested to state that this correspondent can obtain 
machinery for making French naits at the Berkley-street Mills, Birming- 
ham. 

Erratvm.—In the description of size of Mackie’s type composing machine 
there was an error in one of the figures furnished us. The machine is 3ft. 
not 8ft. diameter, 

NortH Country ENGINEER.—Letters addressed to the secretaries of the 
society to which you refer will, we imagine, procure you what you want; 
if not, write again to us. 

L. J. M.—In “L’Album de la Fabrique,” Berger and Cie., 11, Rue St. 
Lazare, Paris. A complete list of this and all kindred matters for France 
and Belgium, price £2 2s. 

A Younc ENGINEER.— We must absolutely refuse for the present to answer 
any more questions about compound engines. We shall treat the subject 
Sully once for all in an early impression. 

T. W. (Stockton).—A similar question has already formed the subject of a 
discussion carried on in our correspondence columns. See THE ENGINEER 
Sor February 19th, March 5th, 12th, 19th, April 2nd and 9th, 1869. 

G. P.—Nothing whatever would be gained, because the sum of the latent and 
sensible heat of steam is the same at all temperatures ; not precisely the 
same, but sufficiently nearly the same to leave the consumption of fuel prac- 
tically unaffected. 

H. T.— We are not aware of the existence of any special treatise on cranes 
except Glynn’s, in Weale’s Series. ‘Stoney on Strains” should answer 
any question you want solved. In our papers on “ Practical Construction” 
we shall shortly publish an investigation of the whole subject. 
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SALT-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—Can any correspondent inform us where we can get some infor 
mation about a for making salt from sea water? 
London, December 7th, 1869. J. R. H. anv Co. 
(Our correspondents will probably find a satisfactory answer ina paragraph 

on another page.) 





Tne ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 15s. 9d. 
Yearly (including two double a as 66 £1 lls. 6d. 

&f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 

day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 

to be addressed to the Publisher, Mr. George Leopold Kiche; all other letters 
to be addressed to the Bditor of Tuk ENGINEER, 163, Strand. 





NOTICE. 

In our impression for January 7th, 1870, we shall com- 
mence the publication of a series of papers on the Cornish 
pumping engine. The only text-book on the subject is an 
excellent treatise by Professor Pole. However admirable 
this work is, it is open to the objection that it was written more 
than twenty years ago, and has long ceased to represent 
modern practice. Convinced that a treatise describing the 
Cornish pumping engine as it is, cannot fail to be appre- 
ciated by a large number of our readers, we have spared 
neither trouble nor expense to produce a series of papers 
thoroughly sound, trustworthy, and showing the most recent 
development of Cornish pumping machinery. The papers 
will be written bya gentleman thoroughly versed in the Cornish 
practice of mining ; and will be fully illustrated by working 
drawings specially prepared not from office drawings, but 
from actual measurements taken from the machinery, and 
therefore possessing a special value. The publication of 
the series will extend over some months, and the papers will 
be found to leave no point of interest connected with the 
Cornish engine untouched. It only remains to add that we 
are indebted jor most valuable assistance to such firms as the 
Hayle Foundry Company, and many mine-owners and 
captains, who have afforded our special commissioner every 
possible facility for investigating the construction and 
working of the Cornish engine. 

THE ENGINEER. 
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THE WATER SUPPLY OF SHEFFIELD. 

THE Sheffield Waterworks Company have apparently 
fallen upon evildays. Their relationswith the tax-payers of 
the town whom they promised to supply with an abundance 
of pure water are, to judge from the el papers, to the 
last degree unsatisfactory. We have had occasion before 
now to criticise the p i of this company, and we 
regret to add that we have more cause to criticise them now 





than ever. The bursting of the Great Dale Dyke dam in 
March 1864, was an event not likely to be soon forgotten. It 
caused the loss of over 250 lives and the destruction of 
property worth £262,000. The failure of this dam 
afforded matter for a very long and careful in- 
quiry, so judiciously managed, however, that not one- 
half the facts eked out. The Sheffield Waterworks 
Company would have the world believe, indeed, that by a 
special interposition of Providence a species of mild earth- 
quake occurred just at the proper time and place ; but an 
incredulous scientific public refused to believe in the earth- 
quake or its equivalent, a land slip, and put down the failure 
of the dam to bad workmanship and design. We were the 
first to call attention to the circumstance that facts were 
kept back of the utmost importance during the official 
inquiry ; and no attempt has ever been made to refute our 
statements, simply because they are irrefutable. After 
the failure of the dam, the company made very fair promises 
to the people of Sheffield, and the people of Sheffield took 
them, upon the whole, in good part. But the promises re- 
main unfulfilled. Sheffield is yet not supplied with water 
as it bargained to be supplied. Public meetings have, in 
consequence, been held, very nearly ending in riots. 
The Mayor of Sheffield, in despair, long since applied to 
the Board of Trade, asking for the appointment of commis- 
sioners to investigate the proceedings of the water company 
from first to last. A copy of the somewhat voluminous 
correspondence which ensued lies before us. The mayor 
begins with a recapitulation of the events which succeeded 
the bursting of the Dale Dyke dam, which extends to con- 
siderable length. In the course of this, his first letter, he 
asserts that “at the inquiry before the coroner many most 
important matters relating to the cause of the catastrophe 
were not made public; that, in fact, the designs and 
arrangements made by Mr. John Towlerton Leather, ‘ the 
chief engineer of the company,’ for the construction of the 
works, were never carried out in their integrity, and that 
essential and most important portions of his intended works, 
expressly stipulated for by Act of Parliament, were entirely 
omitted; and it was never even stated before the coroner 
that such omissions had been made or works contemplated.” 
There can be no doubt whatever, we think, that this state- 
ment is strictly true, as we have already shown. Further 
on the mayor writes :—*‘ On the 15th day of September, 
1865, Mr. Jessop (Mayor of Sheftield in 1865) addressed 
letters to the then President of the Board of Trade and 
the Home Secretary, and forwarded to each of these gen- 
tlemen a copy of the correspondence which had taken place 
between himself and the chairman and directors of the 
waterworks company. In this correspondence, which 
appears along with the engineer’s report already referred 
to in the parliamentary paper, bearing date February 
13th, 1866, Mr. Jessop assumed that a bill to carry 
out the recommendations of the Select Committee of 
the House of Commons, previously referred to, 
would have been introduced early during the next 
session of Parliament, but from the date of the 
report and recommendations of that committee, ¢., June 
23rd, 1865, to the present time, there does not appear to 
have been any steps taken to carry out the views recom- 
mended by that committee. I am informed that some 
additional official inquiries have been made respecting the 
Sheffield failure which hitherto have not been made public, 
and important facts connected with that lamentable catas- 
trophe have been published in the columns of THE 
ENGINEER, a well-known scientific journal, at various times, 
since the recommendations of the committee were made 
public; but there are other material circumstances con- 
nected with the failure which have never yet been divulged. 
Under these circumstances, I think it right to state that 
when the Sheffield Waterworks Company applied to Par- 
liament for additional powers in 1864, subsequent to the 
failure of the Dale Dyke reservoir, and when they suc- 
ceeded in obtaining, as a matter of expediency, an increase 
of their authorised water rates to the extent of 25 per 
cent., the question of the time when a constant supply of 
water could be given was fully discussed in committee, and 
it was finally settled that on the 29th day of July, 1869, 
the long-deferred continuous supply should be given, on 
the requisition of the corporation of Sheffield.” 

The grounds of complaint urged by the inhabitants of 
Sheffield are, when put in their simplest form, first, that 
no proper inquiry has ever been carried out with a view to 
settle the cause of the Dale Dykecatastrophe. And,secondly, 
that Sheffield is still without the continuous supply of water 
for which it has bargained and paid. From other portions 
of the correspondence, indeed, we gather that the additional 
water rates raised by the company, nearly sufficed to pay all 
the demandsfor compensation brought against the company 
by those who suffered from the flood, and that they Save 
been used for this purpose instead of for the prosecution of 
the works. But it is not likely that this fact—if it be a 
fact—would have been urged on the attention of the 
Government. if the waterworks company had but fulfilled 
their promise that a constant service could be main- 
tained after the 29th of July last. It is fair to 
add that the water company attribute to the unusual 
drought of the season the non-fulfilment of their 
promise ; and they further allege that a constant supply 
cannot be maintained, owing to the defective nature of the 
house fittings and the énormous waste of water which fol- 
lows as a consequence. The answer of the corporation to 
this defence is that there was not a drought during the last 
summer ; secondly, there is not a drought at the present 
time ; and, thirdly, that if the fittings are in an imperfect 
state, it is entirely due to the neglect of the company under 
whose approval and by whose sanction they have been put 
down ; that their means of controlling the fittings and 
waste are now, and have been for many years, very ample, 
and that the company have repeatedly asserted their ability 
to finish their authorised works within the time prescribed 
by Parliament, and to give a constant supply. 

It will be seen that the mayor ially refers to “ other 
material circumstances” connected with the failure which 
have never been divulged. With these “circumstances ” 
we are perfectly familiar, and we have no hesitation in en- 
dorsing the mayor’s statement that they are “ material.” 





When the proper time comes weshall give them to the public. 
On the whole, it is indisputable that the mayor makes out 
a good case for a parliamentary inquiry on the grounds we 
have stated, and some others, not necessary to particularise. 
The Board of Trade, however, content themselves with a 
promise—bearing date 27th of last January—* that they 
will not proceed to grant a certificate to the company with- 
out considering such further representations as the corpo- 
ration and burgesses of Sheffield may desire to lay before 
them.” 

On the 20th of July, Mr. Moore, the mayor, wrote to 
Mr. Bruce, calling attention to advertisements issued by 
the water company announcing that the water supply 
would be continuous only during twelve out the twenty- 
four hours, and stating that :—“* Under these circumstances 
I deem it my duty to request, on behalf of the burgesses 
of Sheffield, that you will instruct two commissioners to 
hold a court of inquiry at Sheffield, in order that the whole 
of the circumstances connected with the present failure on 
the part of the company to give the stipulated constant 
supply shall be — 1 to appear; and that such inquiry 
shall be a full and exhaustive one, after a local survey by 
the commissioners of the present condition of the works of 
the company. I ask this, firstly, because the whole of the 
facts connected with the failure of the Dale Dyke reservoir 
were not elicited at the inquest held subsequent to that 
failure; secondly, because material facts were concealed 
from the commissioners appointed to inquire into the cir- 
cumstances of the case, and afterwards from Parliament ; 
and, thirdly, because the burgesses of Sheffield have been 
put to serious and continuous loss, and for a period of 
twenty-five years saddled with an increase of 25 per cent. 
on the water rates previously levied, in consequence of the 
facts to which I have alluded having been concealed.” 

Mr. Bruce, in reply to this letter, stated that he was not 
aware of the existence of any Act of Parliament which 
gave him power to interfere, but that if Mr. Moore could 
cite such an Act he would reconsider the application. To 
this Mr. Moore replied that he was not aware of the exist- 
ence of any Act which rendered it “ mandatory ” on the 
Secretary of State to issue a commission, but he points out 
that the power undoubtedly lies with the Government if it 
pleases to exercise it. That a commissioner was appointed 
to inquire into the condition of the water supply of 
Dublin. That commissioners were appointed to inquire 
into the cause of the failure of one of the Sheffield reser- 
voirs in 1864. That a commission was issued in 1866 
“for the purpose of inquiry into the means of obtaining 
additional supplies of unpolluted and wholesome water for 
the metropolis and other large towns.” That another 
commission was issued in 1867 for the same object, but 
with enlarged powers. That another commission, which 
is still in existence, was issued on the 20th April, 1869, 
whereby commissioners are directed to inquire into and 
report on the operation of the sanitary laws in England, 
so far as those laws apply to “sewerage,” “ drainage,” 
“water supply,” and other matters; and that there 1s a 
commission in existence for the purpose of inquiring into 
the cause of “the pollution of rivers, &c.,” with which 
subject the question of the water supply of Sheffield is 
intimately connected. Mr. Bruce’s answer to this last 
application was short, sharp, and decisive. He absolutely 
declined to interfere between the Sheffield Waterworks 
Company and the townspeople. 

It is, we think, impossible that the matter can rest here. 
We have, indeed, reason to believe that the whole subject 
will be brought before Parliament early in the next session, 
when we trust that a really exhaustive inquiry will be car- 
ried out. The failure of the Dale Dyke did a great deal 
to bring the character of hydraulic engineers into con- 
tempt, and it is high time that the stigma should be 
removed from the profession. We have no intention of 
taking up the cause of either the people of Sheffield or the 
water company from any other than a scientific point of 
view, except in so far as the law of the land affects the 
proceedings of engineers and contractors. That a Govern- 
ment inquiry, properly conducted, would elicit much 
evidence of great value to engineers, water companies, and 
the public generally we have good reason to know, and for 
this cause, and no other, we desire to see Mr. Moore’s 
request granted at the earliest possible date. 


TELEGRAPHY BY CODE. 

Ir is a public duty to draw attention to the evils of 
the system by which the telegraphs are now worked 
before they creep into the Government administration. 
The present telegraph companies are doomed to die some- 
what unnatural deaths at the beginning of the year ; is it 
right to allow them to depart in peace from our 
memory without speaking one word in their favour 
or against them? Those who speak in favour of the 
telegraphs as they now exist are the casual customers 
whose telegrams are valueless for the purpose of muti- 
lation. But how many would and have given evidence 
of shameful tampering with telegraphic matter? Here 
is an instance taken during the evidence before the 
Committee on Telegraphic Communication. A Mr. Green 
said, “On the 20th June we telegraphed them, ‘Buy linseed 
56s., ra) and poppy seed 53s., saltpetre declining.’ 
They telegraphed, ‘ Buy linseed 53s.,’ leaving out raps 
and poppy seed altogether, and put in ‘saltpetre advancing.” 
Such mistakes are of daily occurrence, and they emanate 
from one of the greatest of the evils in telegraphy—namely, 
the publicity to which telegrams and other matter are 
subjected during transmission. : 

What is therefore required in our telegraphs is a system 
which insures secresy combined with rapidity and simpli- 
city. The Postmaster-General seems to be of this opinion, 
as he has lately sanctioned the adoption of a numerical 
telegraph code, the same as that in the military and 
naval services,and invented by Major F. Bolton. Itconsists in 
the arrangement of certain numbers to certain sentences, 
which stand in alphabetical order in the code-book ; all 
that is required to send a'message being to unite the 
number of a page, say 090, and add it to that of the sentence, 
say 75, the message runs then : 09075. The code-book is the 
key or dictionary of the language, and its arrangement is 
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one of the most valuable and ingenious features of the 
system. Commencing at the letter A in the alphabet, the 
code goes on to the end, thousands of sentences ranging 
under the head of each letter. To each of these has been 
given a consecutive number distinct from the others, and in 
no case do they extend to a group of more than five figures, 
commercial phrases being limited to four, whilst “ conjunc- 
tions, prepositions, and interjections” segue a group of 
no more than three figures. Each page of the code has its 
own number, which in coding a message is always added to 
the figures opposite the required sentences, and this makes 
up the message. For instance, page “005” is given to the 
letter H ; the word “ home” is the first sentence upon this 
page, and among the sentences under this heading we select 
the following :—“ Am detained here, and shall not be home 
in time ;” opposite to this stands the number “07.” The 
way this message would be sent by code is simply thus :— 
00507, this being the number of the page, plus that number 
attached to the sentence. 

Finally, the Government are not asked to adopt or use 
the code, all that is required being that figures should be 
charged for as letters; this would admit of the public 
using that method which they might prefer. We cannot 
see any reasonable objection to this request upon the part 
of the public. It has been clearly proved that an 
enormous saving can be effected in the manipulation 


of telegraphic matter by code, and this speaks of 
an increase of rapidity in the working ; something 


like sending two messages by code in the same time 
as one travels by Morse. It would pay the Govern- 
ment better, therefore, to send a couple of twenty-worded 
messages by code for sixteenpence, or eightpence each, than 
signal one of the same number of words by Morse for one 
shilling, since the two by code occupy exactly the same 
time as the one by Morse, and the Post-office is the 
gainer by 75 per cent., whilst the public benerit likewise. 
Contrary to the rules and regulations of every other tele- 
graph system, Lord Hartington has demanded that figures 
must be written and connected as words—that is to say, if 
we were sending 47,365—a group which would be accepted 
as the equivalent of a word all over the Continent—we 
would have to send it, four, seven, three, six, five, and pay 
exactly the same for it as if we sent four of the longest 
words in our language. If the Government were to be 
losers by the code, well and good; they should urge every 
eg means to prevent its adoption. But then the code 
1as been sanctioned, and as to its saving we have only to 
allude to the experiments with the code made on board the 
Great Eastern in May, June, and July, 1865. The follow- 
ing are examples of the gain in rapidity of transmission. 
Three English messages were written out and sent by the 
cable by the Morse’s system and by the code competitively. 
The results were :— 








No. of groups No. of Time by Time by 

of figures Letters code. Morse. 

(code). (Morse). min. sec. min. sec. 

No. l message .. .. 18 of 168 of 1015 of 23 0 
No. $message «os +. 20 co SOL « 100 wo S81 0 
No. 3 message «. .«. | ers 147 ne 730 .. 2030 
56 611 27 45 74 30 

Upon the whole of the Great Eastern experiments 


Messrs. Varley, Cyrus Field, and Thomson reported as 
follows :—“ We have witnessed several trials of Captain 
Bolton’s system of coding messages. These have been 
transmitted through the Atlantic cable, first by the Morse 
alphabet in full, and then codified. The messages have 
been correctly transmitted, and the time occupied in doing 
so through the cable has shown a saving in favour of 
3olton’s code, for messages of an ordinary character, of 
from 50 to 400 per cent., according to the nature of the 
message,” 


KING’S COLLEGE DINING HALL. 

We hasten to congratulate the students of King’s 
College. They have narrowly escaped a great peril, and 
they have lost for ever the ugliest dining hall in the 
metropolis. As no one has been killed there will be no 
inquest, and probably no official inquiry, but the collapse of 
the structure in which the students of King’s College 
assembled for many years back to take their meals, is 
sufliciently important to deserve the attention of every 
practical engineer and architect. 

In front of Somerset House—that is to say, between it 
and the river—runs an esplanade, separated from the main 
structure only by an “area,” similar in character to that 
met with in all our squares and private streets. This es- 
planade is flagged, and fitted with a heavy stone parapet. 
Underneath are various apartments, which we need not par- 
ticularise. The east end of the structure constituted the 
dining hall and kitchen of King’s College. 'The interior was 
lighted from the river, and divided into two stories. Above 
was the hall ; below was the kitchen, The hall was some 
70ft. long, by 24ft. wide. The roof was level with the 
esplanade, and marked by a patch of green turf. It was 
flat, built up of cast irongirders, and jack arches, and covered 
with a little soil and the grass. The floor of the dining- 
hall was precisely similar, save and except that the grass 
was replaced by Seer and a carpet. Under this came the 
toauah floor of the kitchen. On Monday morning at eight 
o'clock the entire structure gave way. The roof fell on to 
the floor of the dining-hall. That gave way in its turn, and 
plunged into the kitchen, and instead of hall and kitchen, 
there is now a great pit or chasm in the esplanade, some 
forty feet deep, filled with a debris of girders, bricks, turf, 
and rubbish worth examining. 

The hall was built about thirty-six years ago, and no 
one seems to have entertained any doabt regarding the 
strength of roof or floor. How, then, does it happen that 
the whole fell into ruins in a single moment? There was 
nothing used in its construction that was not practically in- 
destructible by the hand of time. No reason could be 
adduced why the thing, having lasted one year or thirty 
years, should not go on lasting for centuries. A very care- 
ful examination of the premises which we made a few 
hours after the occurrence, gave results which cleared 


away every trace of mystery from the eveiit. The 
roof and floor of the hall were practically identical, 
and when we have described one we have described both. 





Three transverse girdérs of cast iron, with top and 
bottom flanges, spanned the hall at equal distances. 
They rested not on the side walls, but on brick off- 
sets or pilasters. The girders were fitted with flat feet 
at each end, which rested apparently directly on thin sand- 
stone landings, worked into the off-sets. On the sides of the 
main girders were cast vertical ribs, constituting, with the 
bottom flange, pockets, in which lay the ends of longi- 
tudinal girders, of lighter section than the main girders in 
that they had no top flanges. The space between these 
girders was filled in by jack arches of fair rise. It does not 
appear that any ties were used to take the thrust of the 
outer arches—the side walls, which are very thick, being 
considered strong enough to bear this strain unaided. In 
order to render the whole arrangement clear, we annex a 
diagram showing the mode in which the girders were fixed. 
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The first point to which we directed our attention was 
the quality of the girders. Many of these are so buried 
under rubbish that it is impossible to examine them 
minutely; but enough was visible to leave no doubt that 
the girders were alike defective in design, workmanship, 
and material. In the first place, the flanges and webs are 
too thick; the filling-in at the union of flange and web 
contained too much metal, the result being, that just at this 
point the castings are honeycombed and porous to the last 
degree. Specimens of the iron lie before us as we write. 
It could scarcely be worse. The girders appear 
to have been cast from one quality of iron, with- 
out any mixture of pigs, and instead of a crystalline 
fracture indicating strength, we have a full develop- 
ment of that texture known as “sandy;” the grain of the 
metal giving the idea of sandstone, or of compressed sand, 
instead of the clean compact crystalline mass which good 
castings invariably display. Nor was this all; many of the 
girders were defective, full of blow-holes and cracks, ap- 
parently due to the iron being too cold when poured into 
the mould, and therefore failing to fill its interstices. No 
engineer would pass such girders in the present day if he 
had the least regard for his reputation. Turning next to 
the walls of the building, we ascertained in a moment that 
the mortar used in their construction was exceedingly bad. 
The off-setsare cracked in all directions, and the mortar, even 
in the soundest places lacks cohesion. A touch with the 
hammer brought down a shower of rubbish. The only good 
point about the work, from beginning to end, is found in the 
jack arches, which are of sound bricks, well laid. 

It is not improbable that a demand will be made on the 
Metropolitan Railway Company for compensation, their 
works passing close under the walls of the hall. It is 
necessary, therefore, to speak with some caution as to the 
cause of the catastrophe, but there can be no objection to 
our expressing our opinion on the subject. The east end wall 
stands close to a considerable excavation, whether made by 
the railway company or not we cannot say. And this wall, 
at the upper part at least, has gone out bodily. The other 
walls manifest no signs of bulging. Bearing these facts in 
mind, we explain the catastrophe thus—the girders and 
walls being alike bad, and the load considerable, though 
not too great if the girders and brickwork had been sound, 
the failure of any portion of the structure was certain to 
be followed by that of the remainder. The girders and the 
walls were alike unsuited to cope with the effects of vibration. 
Now, the Metropolitan Railway Company have for some 
time past run heavily laden ballast trainsclose under the wall, 
and the vibration caused by these trains is very perceptible 
in the college. Pumping, too, has been going on. Besides 
this it has been known for some time that the entire 
esplanade has manifested signs of a desire to fall into the 
river, and these evidences are very apparent indeed now. 
It appears to us that the dining hall has gradually been 
giving way, losing shape, so to speak, and that as a result 
undue strain was thrown on one of the main transverse 
girders. Settlement to a very small extent in the brick 
off-sets would bring this about in a moment. But the 
girders were not calculated to bear undue straiu 
even if at rest. The undue strainand vibration, combined, 
were certainly more than they could bear: the weakest 
gave way first, and ruin followed. The moral of 
the event is very simple. The engineer who ventures to 
use cast iron girders at all for structural purposes should 
bear in mind that they must be of good quality and carefully 
bedded. The utmost care should be taken to prevent settle- 
ment in bearing walls, and vibration should be guarded 
against by every — precaution. If the Metropolitan 
District Railway had never come near King’s College the 
dining-hall might be standing now; but, on the other hand, 
it might not; and without attributing the ruin to the rail- 
way, we cannot help regarding its excavations and its 
passing trains as the last straw breaking the back of a 
camel cursed with weakness from the hour of its birth. 





THE Society OF ENGINEERS.—At the last ordinary meeting of 
the Society of Engineers, held on Monday, the 6th instant, Mr. 
F. W, Bryant, president, in the chair, after the adjourned dis- 
cussion on Mr. Charles J. Light’s paper “On the need for further 
Experiments on the Strength of Materials,” a paper was read ‘‘ On 
Apparatus for Measuring the Velocity of Ships,” by Mr. Vaughan 
Pendred, and the following candidates were palloted for and duly 
elected as members :—Mr, George Farren, civil engineer, Clynnog, 
Carnarvon, and Mr. Alfred Hope Wood, ‘ The Hollies,” 
Hastinigs ; as 4 foreign member, Mr. George Thomas Light, 
Adelaide, South Australia; and, as an associate, Mr. Frederick 
Williams, Abingdon-street; Wi 
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Industries, Anciennes et Modernes, de L’ Empire Chinois. D’dpres 
des Notices Traduites du Chinois. Par M. SvanisLas JULIEN; 
Membre de l'Institut, et accompagnées de Notices Indus- 
trielles et Scientifiques. Par M. Paul Champion, Preparateur 
de Chimie au Conservatoire des Arts et Métiers, et a I’Ecole 
Ceritrale des Arts et Manufactures, Professeur de Chimie 4 
Association Polytechnique, Ancien délégué de la Société 
d’Acclimation en Chine et au Japan. Paris: Eugéne Lacroix, 
Libraire-Editeur, 54, Rue des Saint-péres, 54. 1869. 

[First Norice.] 

Despite. the offerings of peace and the threats of war, 
despite the presence of a foreign foe within the walls of its 
capital, and the burning of an imperial residence, China 
still refuses to receive the evidences of civilisation. She 
cannot be taught to understand that in the present time 
nations cannot, any more than individuals, exist solitary 
and secluded, and that national prosperity and advance- 
ment are in direct ratio to the extent and frequency of the 
intercommunication with other countries. Although there 
has long been a colony of European race established on 
her own shores, she is deaf, blind, and dumb to their 
habits and customs, and persists, with invincible obstinacy, 
in refusing to accept anything from the hand of the “ bar- 
barian.” Her mechanical inventions and appliances, her 
trades, manufactures, her government and legislation, are 
virtually the same now as they were during the dynasty of 
Shang, who reigned some thousand years or so 4.c. Her 
progress has literally been ni/. The China of to-day is in 
every sense the Kathay of ancient times, the land famous 
for the skill of its magicians, its Aladdins, and the slaves 
of the ring and the lamp. Being cognisant of these cir- 
cumstances, one can readily endorse the remark made by 
the author of this interesting work, when he observes that 
it is impossible to discover at what period any particular 
branch of industry was introduced. As no improvements, 
alterations, or modifications have ever attended their me- 
chanical operations, or broken the uninterrupted monotony 
of their manufactures, their page of progress is a blank. 

Of coal there is no lack in China, and there are two 
precautions adopted by the natives in working the mines 
which might be imitated with advantage among ourselves. 
Whenever gas of a mephitic or inflammable character is 
encountered in the pits, a bamboo tube is introduced 
throughout the various workings, terminated at the lower 
extremity by a conical point. ‘This is inserted in the fiery 
or dangerous seam, and the gas conducted away to the ex- 
ternal atmosphere. A timber framework is erected occa- 
sionally to support the roof, but only for so long as it is 
reyuired to maintain a free passage underneath. When 
there is no further necessity for it the general practice is 
to fill up the excavated spaces by earth well rammed in 
and consolidated. All “ creeps” and fallings in the roof are 
thus avoided. The quality of Chinese coal varies consi- 
derably ; so much so, that European steamers rarely avail 
themselves of it for fuel. Sometimes a capital stock 
may be obtained, and at others its quality may be of the 
most inferior description. This is partly due to the want 
of proper management in the extraction and sale of so 
valuable a product, and partly to the want of care to ex- 
clude coal that contains a large percentage of sulphur 
The American steamers that ply upon the Bine Sea are in 
the habit of taking in Chinese coal, but they first subject it 
to a close scrutiny and test ; besides, it is difficult for them 
to obtain any other in those parts; and moreover, they are 
not quite so particular about the preservation and treatment 
of their boilers as ourselves. In order to render the coal 
mines of China really productive they must be taken in 
hand by the “ barbarians,’ and the results of their long 
experience and practice transferred fromthe West to the 
East. Despite the reluctance of the natives to the granting 
of concessions to Europeans, yet our author considers that 
it might be ancoipilidied. Chinese authorities are in no 
way exceptions to the general rule, and it is not an easy 
task for an itching palm to withstand the often irresis- 
tible temptation of a bribe. Mineral oils, notably petro- 
leum, abound in certain districts of this vast empire. They 
exist in the form of extensive subterranean beds or ponds, 
and are procured by sinking wells until the oil-bearing stra- 
tum is reached. The upward pressure is sometimes so 
great as to cause the oil to rise violently and rapidly to the 
surface—directly the bed is “ tapped,” and tospread over the 
adjoining land until a Jarge area is covered, and a veritable 
lake formed. This oil is used for the purpose of lighting; 
but its illumination is far from bright, as the flame is 
dull and smoky, owing to the circumstance that the liquid 
is never distilled or purified in any manner whatever. The 
partial and imperfect combustion of this petroleum pro- 
duces an exceedingly finely divided species of lampblack, 
which is employed in the preparation of the well-known 
“ encre de Chine.” 

With the exception of the seasoning and preservation of 
articles of food, the inhabitants of the Celestial Empire 
make but little use of salt. It has no industrial applica- 
tion among them. Marine salt, rock salt, and two or three 
other varieties common to nearly every country are indi- 
genous to the land. There is also a description known as 
efflorescent salt, which is found in some localities in a 
manner very similar to that in which nitre appears in 
India, A simple but rather ingenious method is employed 
for raising the salt liquid from wells sink to reach a saline 
substratum. A long bamboo is hollowed out, and a valve, 
opening inwards, is fixed to the lower end. This is lowered 
down and sunk into the liquid, which rises through the 
valve into the hollow bamboo. As soon as it is considered 
to be full it is hauled up, the pressure of the contained 
fluid keeping the valve close. In one particular province 
the salt pits are not free from an inflammable gas. This 
is utilised for heating the boilers in which the saline liquid 
is evaporated, thus proving that the natives have an eye to 
the economy of fuel. The boilers are erected near the pits, 
and the gas brought to them in bamboo tubes, furnished 
with a copper burner. In the northern portions of the 
realm, salt is wsed for preserving and embalming the bodies 
of defunct mandarins and officials of high position. 

It is asserted by Chinese writers that it is not possible to 
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travel thirty miles in any part of the country, without 
meeting with either a calcareous or carbonaceous stone fit 
for the manufacture of lime. This may be a piece of 
national metaphor; but M. Champion endorses the statement 
that the raw material is exceedingly abundant, and that 
the manufactured produce hasa very extensive application. 
One of the most original of theseis the fabrication of recep- 
tacles or vessels for the transport of oils and varnishes, 
which is carried on upon a large scale throughout the king- 
dom. In this manufacture, as well as in every other that 
we shall notice, the everlasting bamboo plays an important 
part. It would be difficult to imagine what the Chinaman 
would do, or what he would be, without the bamboo. lf 
we were to be deprived of iron, wood, stone, brick, coal, 
glass, or any one particular element adapted for the pur- 
poses of construction or convenience, we should not be long 
without a substitute ; indeed, we have frequently reviewed 
and discussed such a contingency without demonstrating 
much alarm at the possibility of its occurrence. But to ask 
a Chinaman what he would do, were he deprived of 
bamboo, would be equivalent to asking him to speculate on 
the infinite. Apologising for this little digression, 
we return to the manufacture of the native vessels for con- 
taining oils and varnishes which exercise a corrosive action 
upon metals and organic substances. They are neither casks 
nor metallic receptacles, but aré constructed in the follow- 
ing manner :—An open carcass or fraiiie is made of small 
pieces of bamboo closely intertwined, somewhat resembling 
those little trellis stands for flowerpots that ladies are fond 
of purchasing at Covent-garden, The interior of the car- 
cass is lined with paper, manufactured also from a bamboo 
of an inferior quality, and is caused to achere to the frame 
by a particular description of paste, prepared from a mixture 
of flour and a hot and strong solution of gelatine. This 
lining is covered by a layer of mastic composed of lime, 
sand, and a paste made from peas. When it is dried it is 
in its turn covered with paper, and the vessel is complete 
and ready for sale. 





The element sulphur occupies the first position of the 
seventy-two substances included in the Chinese category of 
“useful,” and is obtained from the ore by the ordinary 
process of roasting. It is used medicinally, in the treat- 
ment of ulcers, and to protect the bamboo from the attacks 
of insects and vermin. The preparation of sulphur, and 
its sale, is a business which requires especial permission 
from the authorities, and cannot be carried on, like the salt 
trade, by anyone who chooses. Similarly to the ancient 
alchemists, the Celestial philosophers have some curious 
notions respecting chemical products. Thus they regard 
sulphur as a male principle, and saltpetre as a female, 
The union of the two gives rise to the powder which ex- 
plodes at the contact with a flame. Saltpetre, or nitre, is 
found in China as an efflorescent production, and one of 
its chief applications is to the manufacture of gunpowder. 
If any proof were required to demonstrate the utter stag- 
nation of the nation’s industry it would be seen in this 
example. Notwithstauding that this destructive agent was 
known centuries ago, its manufacture and character has 
not advanced a step. At this very day Chinese gun- 
powder is large grained. The components are imperfectly 
mixed and incorporated ; the inflamuiability is small com- 
pared with that of our own powder, and it fouls the 
interior of cannons and gun barrels to a degree that ren- 
ders accurate firing a sheer impossibility. Although their 
method of manufacturing and preparing explosive and 
detonating powders is crude and imperfect, their acquaint- 
ance with them is very extensive and varied. For the 
purposes of war they employa number of different powders, 
containing arsenic, cinnabar, orpiment, antimony, and many 
other metallic ingredients. ‘Their invention in this un- 
enviable line is very prolific, and some of the results may 
be truly termed diabolical. Of the art of glass making 
the Chinese know little or nothing, and never were ac- 
quainted with either the process or the ingredients for 
manufacturing this beautiful material. Since the introduc- 
tion among them by the Dutch of cobalt blue, they have 
succeeded in making a coarse imitation of lapis-lazuli, but 
here their efforts have terminated. The substances soda 
and potash, in the strict sense of their signification, are 
also unknown to them ; but they obtain impure solutions 
of them by the lixiviation of the ashes of plants which 
they use for purposes of bleaching textile fabrics. 

All Orientals, as well as the inhabitants of tropical 
countries, have a strong predilection for bright colours. 
This gipsy love of colour is one of the distinguishing charac- 
teristics of the Zingari, and may be considered a proof of 
their exotic origin. We are not surprised, therefore, to dis- 
cover that the Chinese are perfectly conversant with mineral 
colours, which are invariably more intense and durable than 
those of a vegetable origin. ‘They prepare their own reds, 
blues, greens, yellows, and other colours from minerals ex- 
isting in the soil, and a considerable internal traffic is 
carried on in these articles. In a people who adhere witb 
such invincible obstinacy to bygone times, that past, pre- 
sent, and future are for them synonymous terms, it is only 
natural to expect that they should be more familar with 
ancient than modern science, This explains the reason 
that the Celestials are by no means ignorant of che- 
mistry, although knowing but little of the numerous useful 
and valuable applications of which that science is 
susceptible. They are not ignorant of the peculiar 
double salts which are classed under the head of alums, 
the various preparations of which are procured by pro- 
cesses nearly analogous to those employed among ourselves, 
and are applied to the same purposes. M, Champion 
observes that while the chemical knowledge of the Chinese 
is not to be despised, they take very little trouble about 
disseminating that knowledge. There is no recognised 
chemical nomenclature, so that in one province black alum 
is represented by sulphate of iron, while in atiother the 
samie substance appearsas sulphate of copper. There area 
few more natural productions of, the country to be men- 
tioned, in which the precious minerals are included, and we 
may then pass oi to notice the chief maniifactures and 
trades of this curious people, so far as they possess a 
scientific interest for our readers. 





THE SPANISH GUNBOATS. 

Tue following account of the gunboats which have been | 
built at the Delamater Ironworks from the designs of 
Captain Ericsson, for the Spanish Government, is abridged 
from that recently given in the American Army and Navy 
Journa’. 

The Spanish gunboats are sea-going twin-screw vessels, LO7ft. 
long on the water-line, 22ft. Gin. extreme beam, 8ft. depth of hold, 
and draw 4ft. llin. when fully equipped for service with coal, 
stores, and atimitiition for 100 rounds onboard. The lines at the 
bow afe somewhat full, in order to sustain a heavy bow gun, the 








THE INSTITUTION OF CIVIL ENGINEERS. 
At the meeting of this society on Tuesday, the 7th inst., Mr. 
Charles Hutton Gregory, President, in the chair, first ballot 
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for the session 1869 7U was taken, when the following forty-seven 
| candidates were duly elected luding six Members, viz. :—Mr. 
John Will Blackburn, mj; Mr. Francis Charlton, County 
Surveyor of Northumberland; Mr. George Gilroy, Engineer to 
the Ince Hall Coal and Cannel Company, Wigan; Mr. John 


Knowles, Pendlebury, near Manchester; Mr. Francis Mathew, 


Chief Resident Engine« r or the Bombay, Baroda, and Central 
India Railway; and Mr. Henry Frederick Whyte, A.B., Resident 


Engineer on the Bombay, Baroda, Central 
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India Railway. 



















? ; Forty-one gentlemen were « ed Associates, viz. :— Mr. James . 
breadth of the deck being carried well forward for the purpose of | te : ty nn “7 - : dA ~ viz.:—Mr. James Aber 
; ry Py P ° " . ethy, Jun., Stud, inst.C.f stant hes 1 
facilitating the manipulation of this gun, The run is very clean, | 7). IN cba cgi nae nes racing 
the lines being deemed faultless for a twin-screw vessel. The con- | cs, Newport, - . ind Armitag 
| ee . Gre Frederick .A., Nor 
struction of the hull presents two novelties worthy of special | hing o ail ‘ 
mention. The apparently insoluble character of the problem ‘agg Ae ae. cae 
gunboat of this class drawing only 59in. of water when fully “ee . El “ : : . 
. . . . *4) iWwe 4 ‘ 2 I ] i Ss S° 
equipped for service—compelled the designe rto dispense with tl : Ag ti Aa EE E - ; 
“1.2 ° . . . * d a yu , 4. S818tal 4 ineer mm ' " ry 
keel. Shipbuilders, it appears, at first objected to this innovation, leita’ : oe cieslide wy sem = oa * Mat "i 
t it thé hese boat ay take gr ith far 1 rrigation ¢ nal Company’s Works ; Major Frederick Brine, 
sut now admit that these gunboats may take ground with far less R  aahecane : 4) : 
isk of stratii avid leakine 4 sdinary taht-dteusl », | &.K., Executive Engineer in the Public Works Depart: t, 
risk of straiting and leaking than ordinary light-draught v: AB ag gg rg Bg bee I . 
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with their weak keels. The other novelty alluded to is the cutting | ‘J0). ficknall © “pene \ a Pig 
pane herp batituti Ato heavy tiinbe? bulwatl LS | John Bucknall Cooper, General Manag e Potteries. Shrews 
down the rail and substituting a low heavy timber bulwark at the |} 3, ) North Wal ‘ , 
Pe ke sibstatitial water-ways and li rt aie } bury and North ales 1 the nd Utt ter Rail 
bow, provided with substantial water-ways and lined with sheet- | a Slee Ss 1 hi? a 
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In addition to their ample steam power, the Spanish gunb 1 y Seal” meee in 
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carry full amount of canvas, being schooner-rigged, with yard and 
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sqtiate-sail on the foretiiast. Wire rigging having been alopted 
and the masts and smoke pipe raked more usual, the 
appearance of these twin-screw vessels is peculiarly light and 
saucy. 

The designer has introduced a surface condenser which serves as 
the principal support of the engines, dispensing entirely with th 


usual framework. Besides this expedient, each pair of cylinders 
has its slide frame for guiding the movement of the piston 
rod cast in one piece. Altogether the combination is such that 
the total weight and the space occupied by these novel twin-sc1 
engines do not exceed the ordinary single-screw engines of « 
power. Several improvements connected with the working 
have also been introduced. The outer bearings of the propeller 
shafts, always difficult to regulate and keep in order on the twin- 
screw system, are self-adjusting, and accommodate themselve 
every change of the direction of the shafts. This is l 
their being sp] 1 externally, and resting in corr 
ties in the The 1 














h 
supporting the ni t the shafts, are a i 

self-adjusting principle. The thrust beari t} 
pressure of the propeller, is a peculiar u t 

ment being such that the bearing surfaces remain in perfect coi 


tact, however much the shaft may be out of line. The reversin 
gear, likewise, is quite peculiar, te control over t! 
movement of the two propellers under all circumstances. It 
claimed that these engines are the lightest and most compact y 
constructed for twin-screw v« 
The coal bunkers are placed on each side of the boiler, extend- 
ing equally forward and aft of the centre of displacement of th 
vessel, in order to preserve perfect trim whether the bunkers are 
full or empty. The magazine, located in the centre of the vessel 
between the engine room and the officers’ quarter aft, is lined with 
lead on the inside, with the unusual precaution of having the out 
side protected by sheet iron. There are three distinct modes of 
flooding this magazine—viz., from the sea, by a powerful hand 
pump, and by the donkey-engine pump. A small armoury is 
arranged between the magazine andthe cabin. The art 
sists of a 100 lb. rifle gun placed at the bow. It is 
Parrot 100 lb. rifle with wrought iron hoops round the chan 
carried to within 3in. of the trunnion, the chase being incre 
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Of Captain Ericsson’s new gun-carriage, on which the improved 
gun is mounted—one of the leading features of the Spanish gun- 
boats—only a cursory notice is given. It will be rred from 
what has already been stated that the intention is to fire over the 
bow and in line with the keel. For this purpose, and in order to 
command a wide horizontal range, a circular platform of wood, 
surrounded by a brass ring of 12ft. Gin. diameter, is bolted to th 
deck at the bow. The gun-slide, composed of wror iron, pro 
vided with friction rollers at both ends, rotates round a pivot 
secured to the deck, in the centre of the said brass ring. Th 
carriage is made of light wrought iron plates and angle iron 
riveted together in such a manner as toinsure great strength loitgi- 
tudinally as well as transversely. By means of an eccentric move- 
ment, controlled by a suitable handle, the compressor which 
connects the carriage and the slide may be tightened or 1elieved so 
quickly that detachment may be quite safe during rolling ; hence 
the gun may be run in and out by the vessel’s motion alone. To 
admit of the gun firing in a direct line with the keel, the ordinary 
jib-stay has been abolished, and, in place, two separate stays 
attached to the timber bulkwarks, one on each quarter. Under 
canvas a temporary jib stay is secured to a shackle bolted to the 
outside of the stem. By these expedients the gun will have an 
uninterrupted horizontal range of 240 deg. 












OcEAN STEAMSHIPS.—According to a statement recently pub- 
lished in the ‘* Annales des Ponts et Chaussées,” the Péreire and 
the Ville de Paris, steamers of the Compagnie Transatlantiques, 
have, “‘in three years, conquered the sovereignty of the sea 
eclipsing even the far-famed Cunard ships. Thus, in a voyage 
3000 knots, the mean speed of the Scotia (Cunard line, paddle- 
ship) has been 12°32 knots per hour, with a consumption of 1350 | 
tons, whereas the mean speed of the Péreire has been 12°85 kno 
per hour, with a consumption of 850 tons of coal. 








The same 
paper shows that the screw is a cheaper and more efficient pro- 
peller than the paddle. The screw steamer, as compared with a 
paddle steamer of the same speed and capacity, costs less, weighs 
less, consumes less fuel, and *s much handier at sea, The directors 
of the Compagnie Transatlantique have transformed their paddle 
steamers St. Lawrent, Lafayette, and Washington, into screw 
ships, and they intend to transform in the same manner the 
Napoleon III., which was expected to be one of the finest and 
fastest of the fleet, but has not distinguished herself in any way 








yet. All the great navigation companies now order screw steamers. 
THE RESIGNATION OF COLONEL BoxEr.—The United Service 








Gazette says :—‘** We are not at all surprised at the announcement 
recently made respecting the resignation of Colonel Boxer. We 
have full information as to the causes which have led up to this 
very sudden act, and which, when published, will, we imagine, 
create no little surprise in the public mind. Colonel Boxer, k.A., 
has occupied the position of Superintendent of the Royal Labora- 
tory since 1855, and was therefore in his third period of Staff 
service. His name is identified with that of the well-known 
‘Boxer Cartridge,’ which has been so pertinaciously and unac- 
countably preferred in her Majesty’s service to the cartridges of 
private inventors, even although the latter had been awarded the 
first prize by the Ordnance Committee.” Does our contemporary 
mean that each one of the “‘ private inventors” obtained a “first 
prize,” or that the prize was divided among several? As fer as we 
recollect, only forty-nine different sorts of ammunition were brought 
under the notice of the committee, and out of these “‘the only 
ammunition which the sub-committee considered likely to fulfil 
the conditions of the War Office advertisement was that submitted | 
by Mr. Daw.” Now as the Boxer cartridge, which the committee 
say in their report is undoubtedly the better of the two, was not 
allowed to be put into competition, and as the remaining forty- 
seven were disqualified, Mr. Daw had the battle all to himself, 
and very naturally won it—at least we always understood so. 
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n way Mr. Clen t 
neer, Vi Water Supply Depart ; 
\ Al id Fairlie Wilson, Resident 
i f Para Gas C 1) izil ; Mr. Thomas 
I lM \lfi Fernandez Yarrow, 
inced tl Council, under the pr 
V.« Laws, had recently admitted the 
sot t institution, viz: Messrs. 
Vincent Aguilar, Robert Denman 
m ubrid rge Horatio Townshend Beamish, 
Francis Eustace Burke, ¢ Cartmell, George Henry Reeves 
Deverell, George William Fuller, Robert Nathaniel Hodges, Robert 
Slack Hodgson, Henry Francis Joel, Charles ‘ 
Robert Lath Streeter Lambert, Patrick W 
ey Innes Noad, G1 Walte Randolph 

un., John Coombe Searle, John Strachan, Ja n 
Allard Gerrit Tengbergen, Conway Thomson, Francis Edward 
Townsend, Arthur William Tyrrell orge William Usill, David 
Wallace, John Stephen Webb, Arthur Wheatstone, and John 
Mervyn Wrench. 

THE reduction of tele h rates erland has proved so 
profitable to the Government that i led immediately to 
constru twent 8 

BELGIAN BR —The exports of 
rails from I 4 rst , s of this year amounted 
to 103,746 tons, as compared wi s in the corresponding 
period of 1868, and 65,090 ton onding period of 1867. 
lo Russia, Belzium it (to August 5lst, this year) 49,410 tons of 
rails ; to Italy, 10,729 tons; to Turkey, 26,748 t ; and to the 
Unite 1 States, | ns. 

THE Issue oF \RTINI-HENRY RirLes.—Fifteen of the newly 
made Martini-Henry rifles for th » of the army have been sent 
o Aldershot from Woolwich. These arms are to be issued: five 

given to one of the regiments in each of the infantry brigades, 


re to und ial exten 



























rgo an experiment ling over twelve 

, during which 2000 rounds of ball cartridge and 1000 rounds 

lank are to be fired from each rifle. Each infantry regiment 

at the camp is to have the rifles in turn, and at the end of the 

experimental trial the comn ing officers are to furnish reports 

on tl v arms for the information of the Secretary of State for 

War his Royal Highn the Field Marshal Commanding-in- 
Chief. 

“ IN FOR THE SUEZ CANAL MONUMENT.—-The Greek 

giot inscription for the monument in honour of the 

Suez Canal has been composed by Dr, Reinhold 

wr eloquenti t the University of Leipsic, in conse- 

nmission to that effect which received from Paris. 

Ji lly translated, is as follows :—**In the year of the 

ra 1282 (1869), under the renowned government of the illus 

ious Padisha Abdul Azis Chan, Emperor of the Ottomas, and 

under the wise rule of the noble Ismael Pasha, Viceroy of Egypt, 

his monument was erected to celebrate the excavation of the 

Suez , Which is destined to approximate the nations of 

Europe and Asia, to multiply their commercial relations, to pro- 


" 
mote the beneficent conquests of civilisation, and to favour a more 











intimate union between all the members of the human family. 
This great work of peace owes its origin to the courage perse- 
verance of Ferdinand Lesseps, with the co-operation of prin 
cipal maritime nations, and under the patronage of the Emperor 





of the French.” 

A ScHEME” 
pe tl 
pr 


Pall Mall Gazette. 
’ FOR WIDENING Lonpon Brince.—Yesterday a 
tion was presented to the Lord Mayor and Common Council 
g that the scheme of Messrs. Farren a 





nd Featherstonhaugh 


| for widening London Bridge be taken into consideration, The 


proposers suggest that caissons equal in width to the present piers 
should be sunk in front of the end of every pier, and as close to the 
cutwaters as their foundation willallow. On these caissons would 
be built piers and cutwaters, faced with granite ashlar, in courses 
xactly corresponding to those in the existing piers, so that when 
complete the piers would present a perfectly uniform appearance, 
but would be 40ft. longer than at present. These piers would 
carry iron girders exactly corresponding in form with the arches of 
the present bridge; some of the ders would be placed close 
against the face of each of the existing arches, altogether concea!- 
ing the masonry faces of the present arches. Upon the girders 
carried by the piers a superstructure would be formed, carry ing 
the footpaths, parapets, lamps, &c., so that if the bridge were 
altered on this plan, it would finally appear as a granité l iron 

It wou hus retainits present shape, 



















ridge with five arches. 
approaches and levels, and only to those passing under the bridge 
and looking up would it appear as a compound structure. The 
roadway would, in the event of the alteration, occupy the whole 
of the present width, and two 16ft. footpaths would be added, 
The estimated costs of such alterations, without highly ornate 
decorations, is £80,000. 
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THE engines illustrated on pages 582 are those constructed for 
her Majesty’s ironclad double-turret ship Abyssinia by Messrs. J. 
and W. Dudgeon, of London, and probably, as a piece of 
marine engineering, nothing can be much better made. The 
ship, which is intended for the protection of the harbour of 
Bombay, is being built by the same firm from the designs of Mr. 
E. J. Reed, C.B., the Chief Constructor of the Navy, under the 
immediate superintendence of Mr. Hyde, Messrs. Dudgeon’s 
naval architect. 

The engines are of 200 nominal horse-power collectively, but 
we may safely calculate those of the Abyssinia will work up to 
six times the nominal power, from the fact that a set of engines of 
the same size and type, manufactured by the same firm, when 
tried recently gave that indicated power during the entire day’s 
work, with the steam at 28 lb., 274in. of vacuum, and 113 revolu- 
tions of the engines and propellers per minute. There are four 
cylinders, each 34in. in diameter, the stroke of the pistons being 
2lin. These engines have been arranged in a different manner 
from Messrs. Dudgeon’s original plan of ‘‘twin screws,” which 
had the cylinders placed horizontally, the port and _ starboard 
engines lying forward and aft of each other. This mode has long 
been successfully practised by this firm; in fact, the Messrs 
Dudgeon claim to be the first engineers who brought the twin 
screw system into practical use for steam propulsion. 

The new arrangement shown by the illustrations is adopted 
mainly with a view to economise space, and combining superior 
working advantages from the position of the cylinders and pistons. 
The condensers are placed back to back in the centre of the ship, 
or, as we should more properly say, amidships, having the crank 
shaft frames attached to them in the wings. The top of the con- 
densers receive the cylinders, the covers ef which latter are oppo- 
site each other, almost touching. The bottoms of the cylinders 
and the engine frames are tied together by wrought iron straps, 
thus connecting rigidly on a good broad base all the framework, 
and thereby securing the utmost steadiness in the working of the 
engines. ‘The cylinders are fitted with double-ported slide valves, 
worked with link motion, and also with expansion valves, which 
are capable of cutting off steam from one-sixth to one-third of the 
length of the piston stroke. The air pumps, feed pumps, and 
bilge pumps are worked from eccentrics fitted to the forward and 
aft cheeks of the crank shafts. It will be seen from the illustra- 
tion that the length of the engine-room required for engines on 
this plan is less than the space required usually for a single screw 
engine of the same horse-power, the cylinders being smaller in 
diameter, and occupying very much less room than the original 
twin-screw engines. There is a clear passage provided for all 
round the engines when they are fixed on board the vessel, a most 
essential point indeed, as easy access can be had to the crank 
shaft bearings, pumps, and valve motion, so that any part of the 
machinery can be got at when at sea without danger and with 
ease, for the men to repair or clean, and the air pump, suction, and 
discharge valves can be replaced from the doors on the ends of the 
condenser. 


THE WRECK OF THE STEAMER CARNATIC, 


THE loss of the Carnatic may well be looked upon as one of the 
most remarkable shipping disasters of the day. On Saturday fort- 
night last the official inquiry instituted by the Board of Trade was 
concluded, and so we feel at liberty to speak on the subject without 
prejudice to her unfortunate captain. The judgment gives a very 
concise epitome of the circumstances under which the vessel was 
lost. Every condition for safety seemed apparently to have been 
present. ‘The weather was throughout fine ; a slight breeze in 
the direction of the ship’s way; a clear sky overhead, with 
shining stars, and, though there was the usual Red Sea haze on 
the surface, the headlands and islands, along which lay the course, 
were visible, and above all the Ushraffi revolving light, within 
two miles of which the ship passed, clearly visible throughout up 
to the reef; an experienced master well acquainted with his course, 
and with the veal on which he struck, and on the bridge during 
the whole of the voyage.” Whatever danger there was, therefore, 
consisted in the extremely intricate navigation of the Red Sea, re- 
quiring the utmost vigilance and the most perfect instruments. 
It is often complained that the Peninsular and Oriental captains 
are too much inclined to play the gentleman, and are rather fonder 
of presiding at the luxurious first-class passengers’ table than of 
keeping up their watch on the bridge; but no such allegation could 
in this instance be made against the captain, A couple of simple 
diagrams will give more information on the mode in which she 
struck on the reef than would a long description; and such 
diagrams have been published in a short pamphlet, by Mr. Preece, 
C.E., who, together with Major Champain, Mr. Latimer Clark, 
C.E., and Mr, H. Taylor, were travelling inher to Bombay, in order 
tolay atelegraph cable for H.M. Government in the Persian Gulf. 
The ship struck the reef diagon: as appears from the diagram 
of Mr. Preece. On the starboard sifle she was supported as far as 
the engine room, and on the other side some twenty or thirty feet 
less. Her position on the reef in side elevation, on slightly re- 
— after having been there some thirty hours, is shown in the 
second diagram in elevation. 

The loss of the thirty-one lives occurred from her suddenly 
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sinking (not, it now appears, breaking in two) after having been 
| generally adopted on board the Penninsular and 


stranded some thirty-four hours on the reef. 
The question is, of course, how she came to be thus stranded on 


| 





a reef, the position of which 1s lad duwa in the chart, with her 
captain on the bridge, in a starlight night. The court of inquiry 
came to the conclusion that the master was ‘‘ guilty of a grave 
default,” not admitting his excuse that “‘some unknown current 
must have drifted him to the westward.” We do not dissent from 
the finding of the court, as it is perfectly true that, even if the 
very probable explanation of the captain be correct, he ought to 
have taken a bearing of the Ushraffi revolving light. Remembering 
the extremely difficult and complicated navigation of the Red Sea, 
we consider that he trusted too much to his standard compass. No 
excuse founded on compass error due to the ship’s iron was put 
forward in his favour, probably because he omitted to correct his 
course, which he could well have done by bearings ; though Mr. 
Watkin Williams, his able counsel, suggested that a compass devia- 
tion might have arisen from some disturbing causes not yet ascer- 
tained—adducing the very absurd theory that some magnetic 
disturbance existed in these waters. : 

The Carnatic “‘had three compasses; one on the bridge, the 
second aft (being the steering compass), and the third starboard, 
by which the bridge and aft compasses were regulated.” The 
compass courses, therefore, depended upon this standard compass, 
evidently placed in a chosen spot starboard—-chosen, we say, on 
account of there being at that particular part a minimum of 
deviation. This deviation, if it were really due to the absence of 
magnetic action on the needle, would have been extraordinary, or 
in fact, impossible, in such an iron vessel. Whether, from there 
being slight apparent deviations on the different courses, the 
compass could on that account be trusted, is a very different 
question. The chief officer, in his evidence, stated that “ the de 
viation due to the local attraction of the iron was 3 deg. E, 


on a south course, and the difference between the two is the error 


accounted for. That deviation does not apply to all the courses 
steered, but on south thirty-seven is true, and the deviation 
decreases 1 deg. On the last three courses the[correction was 
3 deg.” In other words, a sort of neutral point in the great 


| miles from Jubal Peak. 





PART IN SECTION 







magnet had been found. This is, infact, they unhappy plan 
Oriental and 
some other iron steamers, but it is not the less full of most insi- 
dious danger. The needle is corrected, or brought round 
just as it is corrected in the Astronomer Royal’s plan, but 
it is not corrected by steel permanent magnets, but by iron mag- 


| nets which are liable to change from blows, vibration, temperature, 
| and other causes affecting the magnetism of hard iron bars. The 


needle is brought round by means of the iron bars and beams in 


| its neighbourhood ; and we have seen needles thus apparently 
| right made quite wrong by shifting out the pair of boats davits, 


which, when in, corrected them. We have, therefore, very good 
reasons for thinking that, at any rate, slight changes may have 
taken place. The evidence of the chief officer is significant on this 
point. He stated that “‘the courses steered in this voyage were pre 
cisely the same as those steered in the previous voyage.” There were 
no errors observed in the compasses, and the courses steered were 
correct, as far ashe knew. On the last day of the examination, 
he also swore that he had since his first examination ‘ taken the 
courses run upon each course as passed. The distance of the ship, 
on passing the Ushraffi Light, according to the courses steered on 
the west bearing, ought to have been about two miles. When 
passing Jubal, on the courses stated, she would be four and a-half 
If that course had been kept, it should 
have taken her one mile and a-half from the reef on which she 
struck,” 

At the same time we would be distinctly understood as guarding 
ourselves against being supposed to assert that the changes in the 
deviation were considerable. We saw how near even the chief 
officer allowed that the ship would be to the reef, and had probably 
been to this reef on previous voyages. The fact is, in such a dan- 
gerous navigation, a slight change, less perceptible, would be all 
the more dangerously insidious than a greater alteration. 

There is yet another way in which the compass indirectly led 
this ship tobe stranded, and this indication is not founded on 
any supposition, but directly on the sworn evidence. Mr. 
O'Dowd, who conducted the inquiry, in his opening statement 
said that at ‘‘ about one a.m., the precise minute could not be 
given,” Shadwan Island being observed ahead, ‘‘ the course was 
then altered 8. 47 E. by the standard compass, and corrected 
8. 51 E. This, for reasons to be explained, was not done at once, 
it taking fifteen minutes to do it.” Somehow or other, the Z'imes 
report, at any rate, does not give these explanatory reasons; but 
the time was evidently thus lost in tounaianeing, after first cor- 
recting them, the bearings of the standard compass to the steering 
compass, or that immediately under the eye of the helmsman. 
The second officer of the ship, in the course of his examination, 
admitted that ‘‘ the alteration of the two courses took about ten 
minutes,” or about five minutes less than the time stated by Mr. 
O'Dowd. In significant juxtaposition to this is Mr. Preece’s state- 
ment in his letter to Mr. Webb:—‘‘ The ship’s course had just been 
altered a short time before we struck, as the land appeared to the 
captain rather too near. Had he done so one or two minutes at 
most before she must have cleared the reef, and I should now, 
most probably, be very near Aden.” These few minutes, in fact, 
made all the difference. At her great speed of nearly twelve knots 
an hour, in fifteen minutes she would have made three knots, or 
more than three statute miles in this life and death quarter of an 
hour. Mr. Latimer Clark, C.E., stated in his affidavit that ‘‘the 
ship ran well up on the reef at full speed, with all sails set, and a 
two and a-half tide.” It would almost seem to us, from a 
chance expression in the judgment, that the experienced assessors 
investigating the affair, while considering the captain’s ‘‘ explana- 
tion most unsatisfactory,” and while expressly refraining from 
“suggesting any other more probable cause,” Sune arrived at a 
conclusion not very different to our own. 





EIGHT-HORSE POWER PORTABLE ENGINE. 


WE illustrate on page 379 a portable engine of excellent design, 
exhibited at Islington by Messrs. Robey and Company, of Lincoln, 
The novel feature in this engine is the method of producing 
variable expansion of the steam. This is effected in a very simple 
and efficient manner by the governor. The governor, placed on 
the crank shaft, and revolving with it, is of course instantly 
affected by the slightest difference in the speed. The valve 
eccentric has a rectangular slot cut parallel to a line connecting 
its two centres of forward and backward motion. This fits on a 
square on the crank shaft, upon which it slides at right angles to 
the crank, being held in position by two wedges. be fm the 
governor balls expanding these wedges’are drawn out, and by this 
means the travel of the valve is reduced, its cut-off is made earlier, 
while its lead remains perfectly constant. . , 

The e given is from three-fourths to one-eighth. In ordinary 
it is intended to cut off one-third, and we —— a diagram taken 
at that point. Pressure of steam in boiler, 60 Ib.; initial pressure 
on piston, 58 lb.; ave Poo ga on piston, 35°77 lb.; ave area 
of piston, 67 in.; speed, 3 9ft. per minute Therefore, 25°77 x 67 

x 269 + 33,000 = 19°5-horse power. Amount of fuel used, 60 Ib. 
+195=3°07 per horse-power per hour. 

The cylinder is steam jacketed, and part of the exhaust is used 
for heating the water. 
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THE EXPLOSION AT THE BRITANNIA IRONWORKS, BRADLEY. 
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No fewer than eight workmen have been killed by the giving 
way, on Friday last, of an old furnace boiler at the Britannia 
Ironworks of Messrs. Brereton, Holland, and Cole, of Bradley, in 
South Staffordshire. The firm named are practical ironworkers, 
and manage the business themselves. The operations are not very 
extensive, but —_ are large enough to give employment to about 
eighty hands and three or four engines worked by six boilers. 
There are two sides to the Works. One (the old side) has been in 
existence about fourteen years. It was devoted to the purposes 
of a merchant iron mill. In the spring of last year a new side was 
put uP. chiefly for the nae of rolling sheets. On that side, 
in addition to the sheet mill with two firing boilers, there was a 
forge with five furnaces, three of them working into an upright 
boiler, and the other two having separate stacks. It was the 
furnace boiler which exploded. Before it was made to do duty at 
these works it had been used at an ironworks elsewhere ; and in 
his evidence before the coroner’s jury, in Wolverhampton, on 
Monday, Thompson, the boiler mender, who patched it up to make 
it fit for the work which Messrs. Brereton and Co. required of it, 
said that he found that portions of the plates had been taken 
out and replaced before it came into the possession of its 
new owners. Since that time it had been several times repaired, 
chiefly by the taking out of old rivets, supplying their place with 
new ones, and then caulking the seams! The boiler was made for 
four furnaces, and if it had lived long enough a fourth furnace 
would, no doubt, have been added to it. It was about 20ft. high, 
10ft. diameter, made of jin. plates, and worked at about 30 Ib. to 
40 lb. pressure. The flames from the three furnaces passed 
between the brickwork and the central shell of the boiler, and 
then passed ae the four side tubes, each 2ft. diameter, into 
a central down tube 4ft. 6in. diameter, and thence through the 
bottom of the boiler into a brick culvert leading to the chimney. 
It was fitted with steam, feed, and blow-off valves, a float, and 
two safety valves, each 4hin. diameter. The first part of the boiler 
to give way was the central tube, which collapsed and crushed 
inwards, allowing the contents of the boiler to escape suddenly 
into the culvert b th. The reaction of the issuing contents 
sent the boiler upwards, and the rents which commenced in the 
central tube extended to the shell, so that the boiler fell in eleven 
fragments. These were scattered to wide distances, but all in an 
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uarter lof a circle. 
it lodged in the roof 
of a cottage just 150 yards from the setting of the boiler. 

The cause of the explosion is plain enough. The boiler was 
evidently very old and much worn, although it had only worked 


orbi which might be described as a 
remnant farthest away was about 3ft. by 2ft.; 


so short a time atthe Britannia Works. The inside was much 
corroded, especially on the central tube, where the explosion com- 
menced. Many parts of the plates were reduced to one-eighth of 
an inch in thickness, and very many of the rivet heads were 
entirely eaten away, thereby so much reducing the strength that 
rupture was inevitable sooner or later. The boiler must have 
worked in a dangerous condition some time. 

‘* This fatal corrosion being inside was not hidden by brickwork, 
but would have been easily seen by any one walking round the 
bottom of the boiler inside,” was the testimony of Mr. E. B. 
Marten, the chief engineer of the Midland Boiler Inspection and 
Assurance Company, by whom the riven boiler had been examined, 
at the instance of the coroner, for the guidance of the jury. When 
the coroner asked him at what pressure it blew up, he said that it 
was not safe at any pressure. If one of his inspectors had gone 
round the tube he would certainly have found out the state of 
things which existed. By the courtesy of Mr. Morton we are 
enabled to give a cut of the internal tube and a bird’s-eye view of 
the premises after the explosion. The letters A B C mark the 
position of portions of the boiler. 

This catastrophe is not only a further warning against the inces- 
sant use of old boilers ; it is also another illustration to many that 
have gone before of the great risk to human life which is 
run by putting up furnace boilers. At very little, if any 
extra expense, steam may be got from boilers located in 

itions less likely to Bann 4 in mischief than the middle of a 
orge, surrounded by workmen busily occupied. The calamity 
does more : it reveals a source of danger seldom heeded by the 
people who work and who mend furnace boilers. The evidence at 
the inquest given all through by the engine drivers, and by the 
boiler makers, showed that the ooked to the shell and not to the 
tube when they hunted for probable causes of mischief ; and it is 
a fact that hardly another case of collapse of tube in a furnace 
boiler is upon modern record. How needful, then, that all the 
assistance possible in the matter of examination should be obtained 








A boiler maker before making repairs to the boiler a month before 
the explosion had gone inside, yet he did not, he said, observe the 
defects which, itis the testimony of Mr. Marten, led to the calamity. 








EAST LONDON RAILWAY. 

On Tuesday last the chief portion of this line, as regards extent, 
was opened for public traffic. The course of the line and the works 
involved have been already described in THE ENGINEER. The first 
section—the portion now opened—may be said to form a part of 
the outer circle, the construction of which was recommended by 
Parliament some half a dozen years since. The new line com- 
mences at Wapping, and passes through the renowned Brunel 
Tunnel to Rotherhithe, at which there is a station contiguous to 
the Commercial Docks. About a mile further on, at the intersec- 
tion of the Deptford Lower-road, a busy thoroughfare, there is 
another station. About two miles further on the present terminus 
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of the East London line is reached, at a station whic has been 
provided adjoining that of the Brighton Company. On the day of 
opening, between 7 in the morning and 9.40 p.m. twenty-three 


trains were run each way from New Cross to Wapping and back. 
The time occupied by the runis about ten minutes. The fares are 
very moderate—viz., Wapping to New Cross, first-class single 6d. ; 
return, 9d.; third-class, 3d. single; 5d. return. Intermediate 
fares in proportion. The line is worked by the Brighton Company, 
under the direction of Mr. J. P. Knight, trafficmanager. Although 
the route is entirely new, and we are now in the depth of the off 
season for travelling, there is so far a fair prospect of a remunera- 
tive traffic. A junction is also formed by the East London with 
the South London line at the Old Kent-road station. This will 
bring the east of London into direct communication with the 
Crystal Palace. 





LETTERS TO THE EDITOR. 


( Continued from page 381.) 





SELF-ACTING PISTON. 
forwa-d to your office a model of piston designed by me some 
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years ago, and which works well. I have had a 32in. at work more 
than two years, and it has never been looked at. You will perceive it 
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is self-packing, without any valvesor complications of any sort ; and 
as many pistons have been patented to effect this purpose, and all 
that I have seen are complicated with some description of valve. 
This will show how it has been done in a simple, inexpensive 
manner, doing away with every difficulty of clogging up with grease 
or getting inoperative by wear or leakage. It is impossible for 
any of the usual defects to interfere with its continuons action, 
and any part of the piston may be got at for examination. The 
steam has free access to the back of the ring on each side through 
the spider. If you use it for an illustration of a section and plan 


in your journal it may prevent some one spending any more money | 


in patenting a self-acting piston with valves. My idea was to 

wrevent the use of springs in superheated steam, as the temper 

1s destroyed thereby, and they consequently become useless, 
Oystermouth, Swansea, 1869. Marr. V. JoNEs. 





WHITWORTH GUNS. 

Sin,—I have read with interest your article on this subject last 
week. I think the occasion warrants me in bringing the question 
again before your readers, so as, if possible, to prevent the tax- 
payers of the country being mulcted in another £3,000,000 ; for if 

Times be earried out £3,000,000 





the views put forward by the 
will be a small part of the 
besides putting the country k for five years in the question of 
guns. ‘This is not the most serious phase of the question. I am 
afraid that if the arming of the nation were left to the Whitworth 
Ordnance Company that we should soon be in a comparatively 
defenceless condition. If I am not mistaken, they have been about 
seven years in making two 9in. guns; these guns have not 
yet endured any lengthened test, although they weigh nearly two 
tons more than the Woolwich gun of the same bore, and so no 














8 
comparison can be made as to their strength or safety ; and even 
if these guns stood well, they are not the article which is now being 
brought into such prominence. A new kind of ‘* Whitworth patent 
metal” is now being puffed up; it is stated to be four or five times 
stronger than any metal hitherto made. This metal has, however, 
not yet been tried, and the success of it is very problema- 
tical, it is most likely to follow the way of ninety-nine 
patents in a hundred. However, let the material be tried ; if it 
be good it will make its way, but for the sake of the country do 
not rush in and stop the making of good guns for the sake of a 
chimerical gun the material of which has not yet been perfected, 
and the plan of which has not yet produced any results worth 
noting. It should be recollected that steel is now being abandoned 
by almost every country for the manufacture of even moderate 
sized guns; and if small guns cannot be safely made of it the 
difficulties are enormously increased by going to larger guns. 
Other countries have been trying for years to produce a good gun 
of steel, and notwithstanding that the powder which they use 1s 
much weaker than English powder, yet they have not been able to 
get a gun which is safe. This result was to be anticipated: the 
tault is inherent in the material which they have endeavoured to 
utilise. It has been shown by Mr. Mallet, in his excellent treatise 
on the ‘‘Construction of Artillery,” that, of all materials, steel is the 
most unfit of which tomake large guns. It will, therefore, be under- 
stood with what surprise and consternation I have seenthe attempt to 
reopen the question, and to substitute steel entirely for our large 
ordnance. There is only one thing wanted in our large ordnance, and 
that is more weight in the gun. It has long been pointed out that 
the 12in. 
than the smaller nature of guns, and the 12in. guns are there- 
fore fired with a correspondingly lighter charge. But this small 
weight was given them to mect naval requirements, and not from 
any difficulty in manufacture of the guns. I know very well that 
guns of GO tons weight have been proposed, and that no difficulty 
whatever is anticipated in the manufacture of them. 

The Fraser guns now being made at Woolwich possess, in my 
opinion, the true elements of success. The interior is of a material 
which is hard, strong, and highly elastic; these qualities are 
required in the bore to resist the abrasive action of the projectile, 
the great strain produced in the gun, and to absorb the sudden 
production of force from the ignited powder; but in consequence 
of the knowledge of the untrustworthiness of steel, no more is used 
than is absolutely necessary, and to insure the safety of the gun 
the ext_rior is formed of wrought iron, a material which, unlike 
steel, is of a very uniform character, and the results from which 
cin be depended upon. 

That these guns are strong enough for the work they have to 
perform is well known, Sir, from the severe tests to which they have 
been subjected, and from the successful manner in which the guns 
have passed through the ordeal ; and it will not be until a similar 
series of steel guns of the same weight shall be put through the 
sume ordeal that the authorities will be justified in stopping the 
manufacture of the present guns. AN OLD GUNNER. 

Lirmingham, December 6th, 1869. 





WHO INVENTED THE LINK MOTION ?/ 

Sre,—In answer to Mr. G. P. Renshaw, who now claims the 
invention of the link motion, through your journal, I ask how it 
was he did not come forward and legitimately claim it, when, in 
the year 1851, the late Mr. John Gray entered an action against 
the London and North-Western Railway Company for using the 
link motion on locomotive engines running on their line, saying 
it was an infringement of his invention? Now, Mr. William Howe, 
the actual inventor, did attend that trial, which was held at 
Liverpool, and he answered the following questions perfectly as 
put to him by counsel :—First, were you acquainted with or had 
you seen Mr, Gray's motion before you invented the link motion 
now in use? Secondly, did any knowledge of Gray’s motion lead 
to the other? Thirdly, if you invented the link motion without a 
knowledge of Gray’s, will you state so in court ? 

Mr. Howe gave evidence, and other engineers did the same, and 
it was then clearly proved that the link motion was not an in 
fringement on Gray’s motion; and likewise Mr. Howe substantiated 
his claim legally as the true inventor. 

Now, Sir, these are facts proved, and, if desirable, I can put the 
vouchers in your hands when you request it. Mr. Renshaw, it 
must be clearly understood, has done nothing to prove his claim ; 
he merely makes a statement, and you oblige him by publishing 
it as you do me, with this difference, that I prove everything by 
the original drawings, dates, and facts, anc 
nothing of the sort. I shall he happy, however, to oblige him, if 
he will send what he has to my address, given below, for perusal, 
und if he converts me to his side so much the better for him. 

78, Waterloo Bridge, London, 8., N. P. Buren. 

December 8th, 1869. 





PAPER MAKING FROM WOOn, 


Sim,—During my absence on the Continent I find that an article 
on the manufacture of pulp and paper from wood has been pub- 
lished in your columns, and as there are a few inaccuracies in 
relation to this, my inyention, to which my attention has been 
called (your artigle having been copied into the paper making 
journals of every country in which [ have been), I take the liberty 
of correcting them, and at the sate time of adding a few remarks 
which may perhaps prove of interest to those concerned in paper 
making both here and abroad. 

It is stated that the cost of wood pulp ‘‘is somewhat dearer in 
price than that made from straw or esparto.” Allow me to state 
that this is an error; the loss in weight of wood is somewhat of 
greater percentage than that of straw, being as 2} to 24, but there 
all advantage ceases. Ican make a boiling of wood and one of 
straw with a Jess amount of alkali than it requires to make two of 
straw. The fuel necessary to produce this result is much less, the 
raw material in any wood-producing country is less by quite one- 
half, and the product in pulp, whether bleached or unbleached, is 
worth 25 to 33 per cent. more from wood than from straw pulp, 
which is chiefly due to its wonderful strength, length of fibre, and 


1m which will have to be expended, ! 


cleanliness, so that the cost is less to prepare it and the value 
greater when it is prepared, 

You again state that the heat I employ is 220deg., whereas I 
commonly employ nearly 150 deg..Fah. in excess of this; in this 
question of heat, indeed, consists one of the secrets of my success, 
for heat which involves little expense, as I apply it, takes the 
place of alkali and time, either of which, but especially the former, 
is money. 

The history of this invention, with the series of misfortunes and 
failures I have had to encounter before I attained success, might 
almost fill a novel of romance; but if some few hints as to failures 
and the causes of them may serve as a warning to others, it may 
perhaps prove useful. Years ago I discovered that wood was a 
material that left nothing to be desired as a fibre for paper making. 
What possessed me to suppose that only shavings, and those of the 
thinnest, would alone answer, I cannot say, but such was the fact. 
These I put into my boiler, and as the bulk must be covered by 


| caustic alkali at a given strength, whether the weight be much or 


little, this same thinly-divided wood, or shavings, proved the rock 
upon which I split, and soI fear it will prove for any one else. 
When I filled the boiler lightly, so that the liquor would permeate 
the mass, it was beautifully done, but there was nothing of it. 

then tried to ram it in; the outside would be done, but the centre 
remained untouched—in fact, just as I put it in. I then tried 
soaking in hot water or used ley, thinking that by capillary attrac- 
tion I should reach the mass, but the regult was the same; so I 
concluded that wood would not pay, jand actually for years 
abandoned it, devoting my attention to r¢fuse substances, such as 


| those of flax, hemp, &c.; with flax, espedially, I met with great 


Mr. Renshaw does | 


sul : ‘ u | matters connected with fibre. 
guns are much lighter in comparison to their bores | 








success. For example, having placed six| qualities alongside one 
another in the same boiler at prices varying from £20 to 20s. per 
ton, when completed and washed no one could distinguish any 
difference between the fibres, each would have made as good paper 
as the other, and that of the best; and, what is more singular, the 
loss in weight was nearly the same in ev¢ry quality. This ought 
to have proved a valuable discovery; but} what with mismanage- 
ment, and the American war enhancing the value of the raw 
material, nothing was done with it. ‘But I may, perhaps, yet meet 
with my reward, when such countries as Russia, Belgium, and 
Holland find that they have a prolific source of wealth, left 
literally to be trodden under foot and burnt. So far, then, the 
invention which so many applauded and no one befriended might 
possibly have died and been heard of no more, had not chance 
come to my rescue, and that in the following singular manner : 
Some one in America discovered that bamboo could be reduced to 
fibre. His plan was to load a tube with this material; then, having 
injected steam into it at a fearful pressure, to touch a spring which 
held the mouth or lid, and blow the contents against a wall. It 
accomplished its purpose, and had not somebody been killed almost 
every time the experiment was made—one of the last being Mr. 
Secor, one of the leading engineers of New York—it might have 
been very successful, but the Government stopped it. Some mer- 
chants in Jamaica, however, hearing of the success of their peculiar 
fibre, seem to have been simultaneously inspired with the idea that 
it might also be made available here, and numerous parcels were 
ent for experiment. Paper makers were besieged, and one and 
all returned it,*‘‘ with their compliments,” being able to make 
nothing of it. The agents for their Jamaica friends then appear 
to have applied to Mr. Noble, who was the head and front of all 
That gentleman told them that “if 
any one could reduce an obstinate fibre I was the man,” and thus, 
within a few weeks—perhaps half a dozen—applications were made 
to me to make bamboo into pulp. I did reduce it, and that with 
the utmost facility, developing a splendid fibre; but now comes the 
strange part of the story. In order to hold the bamboo in its place 
T put in the boiler some ordinary building laths, and when I sought 
to remove the contents I found that the wood was done oma y 
well with the bamboo. I then tried a boiler with laths alone, anc 
found that I got in just five times the weight that I had done in 
shavings with just the same alkali, and it was perfectly done; and 
so pure chance led me to discover what is, perhaps, destined to be 
‘*‘the fibre of the future,” when years of trials, mishaps, and 
anxiety, had only led me so far from the truth as to induce me to 
abandon it. Soon after this I sold my invention, so far as Great 
Britain and Ireland are concerned, to the Gloucestershire Paper 
Company, and I put up their machinery at Cone Mill, Lydney. At 
first we used to cut the wood by machinery as much in imitation 
of laths as possible, but this proved costly in power and difficult 
to stow, as it had to be done by hand; one idea begot another, 
until the plan of cutting slices diagonally off the end of a log of 
wood, or of a number of deul ends placed together, was adopted; 
and then a suggestion made to Mr. J. 4. Lee, our engineer, of a 
huge turnip or chaff-cutter, was ably carried ont by him, and we 
are now using it with advantage. I have dwelt somewhat upon 
the question of wood cutting, for, as you will haye seen, upon this 
much depends, , 

As to the process of converting the wood into fibre, that is sim- 
plicity itself. The boiler with its movable head and furnished 
with the heating apparatus, and rails upon which cages run, being 
filled with wood or any other raw mabele is pumped full of alkali 
at the required strength. There is, of course, a ¢hamber allowed 
for expansion; the heat is rapidly carried up to a point on the ther- 
mometer which would be equivalent to 165 1b. pressure. The 
moment it arrives at that the heat is reduced by blowing off, the 
liquid run out, either for use again with a softer material, or for 
evaporation. Water is then pumped in, which serves not only to 
cool the boiler, but to wash the material with boiling hot water. 
When cold, and the last water run off, the head is removed, the 
contents run out on rails corresponding with those in the boiler, 
and fresh cages filled with raw material (there should always be 
two sets of cages) run in, and the operation recommences. With 
a properly constructed boiler the heating from cold up to the 
required temperature wil] occupy about four hours, the blowing- 
off, cooling, and emptying, will take about three more; so that 
three boils, with properly constructed plant, can be concluded in 
twenty-four hours. Each boiler will hold from 60 ewt. to 90 ewt. 
of wood--of what is commonly called dry--of course, far more of 
green wood, which serves equally well, which is equivalent to three 
to fourand a-half tons of pulp, or, in other words, paper per day 
from each boiler. Anda matter of not small importance, as the 
straw paper maker too wel] knows, is that where the same weight 
of material, the same quantity or strength of caustic, the same 
heat, and the same time in obtaining that heat, are employed, it is 
needless to say that there is uniformity in the results—a thing so 
difficult to obtain by any other process, 

Long as this letter is, I ought not to omit to refer to the question 
of heat. The usual, perhaps only, methods of obtaining heat in 
a boiler are by direct contact with the fire, by steam, either passed 
direct into the body of the boiler, or through tubes, or a jacket; 
and my method of esting by hot water circulation. To heat by 
the direct action of fire, is not only expensive and dangerous, 
because the gums and resins of the wood or any other fibre 
boiled in alkali form a coat on the inside of the plate over the fire, 
tending to burn the iron—a risk too great to incur, when high 
pressure is employed—but it is difficult to get always the precise 
degree of heat required. Steam directly applied weakens the 
caustic ley by condensation, so that at the roment of its greatest 
heat, and when the combined effect of alkali and heat should be 
ready to complete the process of disintegration, the alkali is too 
weak to do its work; add to this that the cost of fuel to heat the 
generator of steam to a point which must exceed that of the boiler 
would probably be heavy. Steam pipes, or a jacket, would coat 
with the resinous matter, and the heat not be allowed to pass 
freely; and, finally, the volume of liquor, increased many fold by 
reason of the condensation, becomes a serious matter in the ques- 
tion of evaporation, especially when coals are dear. My process of 
heating meets all these difficulties. I can get any required heat 
even to a degree; the tubes do not coat, the heat is rapid and 














‘economical (not exceeding half a ton of coal to the ton of pulp 
as Peper), the lal ia where te do its work, undiminished in 





strength, when wanted; there is less even to evaporate when it 
comes out than when it went into the boiler, for the wood has 
absorbed its share. The boiler, unexposed to the fire, will last for 
years, and the pipes, except those in the fire itself, which may 
have to be renewed every four or five years (and even then at less 
expense than fire-bars would have been for one year), will last 
even longer than the boiler. 

I find that I have already so far trespassed upon your valuable 
space as to be unwilling to proceed farther; but should you think 
that any information as to the cost of wood versus straw and other 
fibres, as to the different species of wood available for use, the 
question of evaporation of the used liquors, &c., may be of interest 
to your readers, I should be happy to make them the subject of a 
future letter. It is searcely probable that this letter will meet 
with the publicity, in foreign journals, that your previous article 
did; but as that was the means of inducing many paper makers 
abroad to write for information, the letters reaching me by a cir- 
cuitous route, I will take the liberty of stating that I am the pro- 
prictor of all foreign patents, and should any person desire infor- 
mation, he will please to address himself to me, 

. Frep. B. HouGuton. 

Park Cottage, Reading, Berks, December Ist, 1869. 

[The temperature of 220 deg. of heat mentioned by us is that 
adopted at the mills at Lydney. Our article was confined to the 
process as carried out by the Gloucestershire Paper Company]. 
Ep. E. 








POSTAL TELEGRAPHS AND TIME, 

Srr,—Mr. Denison, in his admirable little treatise on clock and 
watchmaking, published in Weale’s Series, says :—“* Now that the 
very convenient practice of setting all the clocks in the kingdom 
to Greenwich, instead of local time, is becoming general, it would 
be by no means a useless employment of the electric telegraph to 
send the exact time at a certain hour every day or every week to 
all the telegraph stations on the various lines of railway.” 

This excellent suggestion has up to now, I believe, never been 
acted on, unless by some railway companies for their own conve- 
nience, but now that the Government contemplates the extension 
of the telegraphic system to the different postal districts, it 
appears to me that they might easily confer a great boon on all 
our villages and country towns by arranging to send the “ime once, 
say, in every twenty-four hours, to a clock in every post-office 
connected with the telegraphic wires. Those of your readers 
whose lot, like mine, has been cast in country places, must know 
what difficulty there is in obtaining even an approximation to the 
correct time in such localities, dependent, as they generally are, 
on the watch of the parish clerk or sexton, whose duty it usually 
is to wind up the church clock, or on the tradition of farmers 
returning from the neighbouring market town. No engineer 
myself, I haye not the practical knowledge necessary to estimate 
the cost of putting up and connecting with the wires the requisite 
apparatus in the post-office, but it cannot, I think, be great. — A 
common eight-day spring clock in each office would do, which 
might be easily fitted with an electro-magnet, whose armature 
should set the minute hand right on the passing of the current, 
say, at one o'clock every twenty-four hours. The outlines of such 
an apparatus may be found on page 479, vol. iii. of Walker's 
translation of the ‘“‘ Treatise on Electricity,” by De la Rive 
(Longman, 1858), and many different ways of effecting the same 
will, no doubf, at once occur to many of your readers. I believe that 
in most villages the parishioners would gladly pay the cost of such 
apparatus if the Government would put it in connection with 
their wires. I myself would willingly do so in my own village. 
Will not you, Mr. Editor, or some of your readers practically 
acquainted with the subject, take the matter up in your columns, 
pa give us country folk a helping hand towards getting what 
we never have now—the true time of day? Epwarb LAKE. 

Abbot's Court, Hoo, near Rochester. 





CURVE RESISTANCES, 

S1z,—The subject of curve resistances is one of considerable 
importance, apart from its bearing upon the vexed question of 
gauge. With a view, therefore, of eliciting the truth upon this 
subject, alloy me, throygh the medium of your columns, very 
briefly to draw the attention of your correspondent, ‘“‘Con- 
tractor’s Engineer,” to some points in the formule for which he 
challenges criticism. 


The formula T ( of *) is no doubt correct for the resistance 


due to the friction of a flexible band wrapped p> times round a 


drum, and loaded with T at the other end, u being the coefficient 
of friction between strap and drum; but, in order to apply this 
formula to the ease of a railway train rolling (not sliding) round a 
curve, the coefficient ~ must be reduced in the proportion borne 
by the distance through which the rubbing surfaces moye upon 
each other to the distance moved by the train in the safpe time. I 
need not indicate to ‘‘Contractor’s Engineer” the formula for 
this reduction, but he will find that ip ordinary eases it will 
reduce the value of # to about one-fourteenth of that which he 
assigns to if. 

The next element treated of is the lateral slip of the wheels, 
due to obliquity of axles; and the obliquity g is stated to 


be=., w being length of wheel-base, apd ¢ radius of curve. I 
‘ 
should very much like to see a demonstration of the formula 


which follows: f=2VypX yg. But, says your correspondent, 
it does not affect the discussion, because it may be balanced by an 


€ 


increase of cant. Now if” be admitted, for the sake of argu- 
§ 


ment, to be a correct expression, the obliquity of the trailing 
axle of a four-wheeled wagon must be the same as that of the 
leading axle, and in the opposite direction, the trailing wheels 
rolling continually towards the inner rail. If ‘‘ Contractor’s 
Engineer” will sketch the diagram he will see this ata glance, 
and that no possible increase of cant will eliminate this important 
element of curve resistance. 

Without further criticising the formule, which appear to con- 
tain many clerical or typographical errors, I think these con- 
siderations will induce your correspondent to materially modify 
the deductions he would base upon them, 

There are, however, several important elements left out of 
view, and before ‘‘Contractor’s Engineer” concludes his investi- 
gation I would suggest for his consideration the following 
additional points :—(1) The imaginary chain he has to deal with 
is not a pertootly flexible band, but has links of a sensible length. 
This influences the result only when the curve is very sharp or 
when the carriages meet at a sensible angle. (2) The tension of 
the couplings is not uniform throughout the train, but gradually 
increases from zero at the extreme tail of the train to the whole 
train resistance at the engine coupling. (3) The pressure upon the 
inner rail varies in the same proportion, and is counterbalanced 
more or less by the centrifugal force, which, however, is constant 
throughout the train, and, at a certain velocity, may be greater 
than the inward pressure at the tail end of the train, and less at 
the leading end. T. Claxton Fipier, 

9, Victoria-chambers, Westminster, 8. W., 

December 7th, 1869. 





SourH Kensington MuskuM.—Visitors during the week ending 
4th December, 1869.—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.—Museum, 9016; Meyrick and other 
galleries, 1203. On Wednesday, Thursday, and Friday (admission 
sixpence), from 10 a.m. till 4 p.m.: Museum, 1855; Meyrick and 
other galleries, i total, 12,158; average of corresponding week in 
former years, 8226; total from the opening of the Museum, 
8,981,014, 
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Dec. 10, 1869. 


THE ENGINEER. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2795. James Stuart, Ropemakers’-fields, Limehouse, London, ‘‘ Improve 
ments in the treatment of the ores of metals and their products, and 
in the manufacture of the oxides of the metals, and of the carbonates 
of the oxides of the metals, and of the metals themselves, also in the 
manufacture of soda and its carbonates, and of potass and its car- 
bonates.”—25th September, 1869. 

3089. Taomas Bevinoton and Sypnry CovurtTavLp, Spa-road, Bermondsey, 
Surrey, and Jonn ANDREw NorsBeraG, Almorah-road, Islington, London, 
“Improvements in machinery for ‘pre: aking stone and ore, part of 
which improvements are applicable to hammers and _ pile- a | 
machines, and other machines in which weights have to be raised and 
suddenly ‘dropped.””— Srd October, 1869. 

3121. Henry Bernoviit Bartow, Manchester, “Certain improvements 
in knitting machines.”—-A communication from Edouard Tailbous and 
Ambroise Renevey, Paris. —28th October, 1869. 

3219. JosepH Converse Hrywoop, Langham Hotel, Portland- place 
London, “Improvements in weighing machines or scales.”.—A com- 
munication from Michael Kennedy, New York, U.S.—Sth November, 
1869. 

8231. ANTON BoHLKEN, Varel, Oldenburg, “‘ Improvements in terriers or 
ground augers.”—10th November, 1869. 

8260. MarTIN Benson, Southampton-buildings, Chancery-lane, London, 
‘*‘Improvements in a machine for dusting brand, or separating the 
flour from the brand after it has undergone the usual process of bolt 
ing, and also for cleaning cracked wheat and other grain.”—A_ com- 
munication from William Huntley and Alpheus Babcock, Silver Creek, 
New York, U.S 

3270. Samuen WrnuiaM Suaw, Bower-bill House, Maidstone, Kent, “ Im- 
provements in the means and method employed for burning bricks.” — 
12th November, 1869. 

3274. Witt1am Epwarp Gepor, Wellington-street, Strand, London, “A 
new or improved composition to be used as a coating for preserving 
metal and other surfaces, also as a cement or luting.”——-A communica- 
tion from Jules Crouziéres, Ollioules, Var, France. 

$285. CLrovis Desire Saintoxot and Cares Poucet, Rue St. Appoline, 
Paris, ‘‘Improvements in preventing and removing incrustations in 
steam boilers.”—13th November, 1869. 

$301. Wittiam Lancaster, Manche ester, “* Improvements in furnaces for 
steam boilers and other purposes.”— 16th November, 1869. 

$314. Tuomas MarsHa.t, Clyde-place, Glasgow, Lanarkshire, N.B., “A 
new or improved composition for the prevention of fouling of ships’ 
bottoms and other articles in continuous or frequent contact with 
water.”—17th November, 1869. 

3320. Grorce Rowe Sweerser and Grorce WapMAN, Essex-road, 
Islington, London, “ Improvements in machinery for working 
wood.” 

3323. Ernst Kortine, Oakley-road, Islington, London, ‘‘ Improvements 
in apparatus for feeding boilers and for raising and forcing fluids 
generally.” 

3325. Jonn PinKERTON KERR and WILLIAM McGer, Paisley, Renfrewshire, 
N.B., ‘‘ Improvements in apparatus for winding thread or yarn upon 
i 

$327. MattHew SuHeLiey, George-square, Hoxton-square, London, ‘ An 
improved vent peg for preserving liquors of ull kinds.” 

3329. Georce Petrir, Rochdale, Lancashire, “‘ Improvements in the pre- 
paration of ashes for the manufacture of man:ire, and in the separation 
of cinders therefrom, which improvements are also applicable to the 
preparation of materials used in the manufacture of bricks and tiles.” 
—18th November, 1 4 

3331. Sam Menpet, Manchester, “An improved mode of packing bales 
of cotton and other fabrics.” 

3332. Jacop Doxray, Quebec Foundry, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery for drying, dressing, and finishing thread, twine, 
cords, and ropes.” 

$333. Jonn Hartiey and Zaccnevs Sucpen, Halifax, Yorkshire, ‘‘Im- 
provements in wrought irun boilers for hot water apparatus.” 

3334. Tuomas Evans Lunpy and Jonn Lincarp Dunnam, City road, 
London, “New or improved means of communication between 
passengers in cabs, private carriages, omnjbuses, tramroad cars, and 
other such like vehicles, and oe. drivers or conductors thereof.” 

8336. Ropertson CLEws, Dundee, Forfarshire, N.B., ‘‘ Improvements for 
weaving textile fabrics.” 

337. Ricuarp Kerr MILtLeR and AspranaM Burpery Herpert, Edin- 
burgh, Midlothian, N.B., “‘ Improvements in pumps.” 

3338. James Orson, G lasg yow, Lanarkshire, N.B., ‘Improvements in 
mi achinery or apparatus for goffering z and plaiting textile fabrics.” 

S Wittiam Newton Mac Cartyey, Glasgow, Lanarkshire, N.B., 
** An improved railway carriage for passengers." —A communication 
from Edward Robbins, Cincinnati, Ohio, U.S. 

$340. Witt1am Baywtss and Moses Bay.iss, Cannon-street, London, 
“Certain improved means for making or producing cast iron earth 
screws for the lower parts of fence, telegr: uph, and other posts or 
supports, and which said improvements are also applicable for other 

purposes. 

$341. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
proved revolving battery gun.”-A communication from Richard 
Jordan Gatling, Indianapolis, Marion, Indiana, U.8.—19th November, 
1869. 

3343. WiLt1AM EpMonpson, James EpMoNnDSsON, FREDERICK WILLIAM 
Epmonpson, and RicHarD Cun.iFFre, Manchester, ‘‘ Certain improve- 
ments in machinery for engraving cylinders used in printing.” 

3344. CHARLES DentToN’ ABEL, Southampton- buildings, Chi incery-lane, 
London, ‘‘ Improvements in the means and apparatus for utilising 
streams, subterranean and other springs, lakes, ponds, and other 
surface waters, as motive power.”—A communication from Jules 
Gabriel, Hanriau, Meaux, Seine et Marine, France. 

3345. Jonn Cocnrane, Grange, Stourbridge, Worcestershire, ‘‘ Improve- 
ments in pipes, tubes, or conduits for the conveyance of letters, 
parcels, and other objects by pneumatic agency.” 

3346. Henry Wi1son, Stockton-on-Tees, Durham, “Improvements in 
lubricating apparatus for steam engines, steam hammers, and other 
mechanism in which steam is the motive power.” 

3349. Jonn TayLor, Wigan, Lancashire, ‘‘ Improvements in the construc- 
tion of furnaces.” 

3351. Taomas Arrkry, Irwell Vale Mill, Helmshore, near Manchester, 

‘An improvement in washer cloth to be used in spinning or similar 
machinery.’ 

352. WittiAM TeMLETT, Union-street, Borough, Surrey, “Improvements 
in banjoes and certain other stringed instruments.” 

3353. Tuomas RipLey Hernerincton, Manchester, “Improvements in 
machinery for preparing, spinning, and doubling cotton and other 
fibrous materials.” 

3354. Davip Morcan, Burntisland, N.B., “Improvements in the manu- 
facture of lubricating oil or grease.” 

3356. Satom Henry SALoM, Regent-street, London, ‘*‘ An improved appa- 
ratus or instrument for clipping or shearing the hair of horses and 
other animals.” 

$359. Jomn Hazet 
ments in boiler: 

3360. SaMueL Loomis, South Byron, Tennessee, New York, U.S., “A 
new and improved appar: atu® for tightening and holding window 
sashes.” 

3361. Sin Jonn MACNEILL, Kensington, London, “Improvements in 
lucifer match and fusee boxes or 8s, and in frictional surfaces for 
igniting lucifer matches and fusees. 

3362. Joun Mosetey, Newcastle-upon-Tyne, “Improvements in the 
mode of warming feet, and in apparatus for this purpose.” 

3363. Josepn BurRovuaus, jun., Southampton-buildings, London, “Im- 
provements in electro-m: agnetic machines, and in magnets for the 
same, and for other purposes.”—20th November, 1869. 

3364. Ropert Wison, Patricroft, near Manchester, ‘“ Improvements 
in the construction of hydraulic presses and other hydraulic 
machinery.” 

3365. Samvuet Wricut WILKINSON and Joun Epwarp Dootey, Stockport, 
Cheshire, “‘ Improvements in the construction of pill: ar post-office and 
other stationary or portable letter boxes and bags. 

8367. James Bourne, Birmingham, “ Improvements in gauges for 

gaugi ng the water in steam boilers, and for other like purposes.” 

3368. Jonn Botromury, Bradford, Yorkshire, and Sipney Emsiey, 
Oakenshaw Mills, Lowmoor, near Bradford, Yorkshire, ‘‘ Improvements 
in spinning fibrous substance 

3369. JonaTHAN INGHAM, Jonas INGHAM, Henry Incuam. Thornton, 
near Bradford, Yorkshire, and CHARLEs Smita, Horton, near Bradford, 
Yorkshire, “ Improv ements in shuttles for weaving.” 

3370. REGINALD HENNELL, Sussex-gardens, London, “Improvements in 
the construction of pavements for streets, bridges, and other places, 
and in the means of taking up such pavements with facility.” 

= FrReperick Hawktnos, Harrow-road, London, ‘‘ Improvements in 

fire-escapes.” 

8372. Grorce Ritcuir, Tyrwhitt-road, Lewisham-road, Kent, and Jonn 
Ritcnie, Stonefield-street, Barnsbury, London, “ Improvements in 
tents, weather protectors. ‘sunshades, ‘and umbrellas.” 

3375. Epwarp ELLis ALLEN, Pelham-place, Brompton, London, “ Im- 
provements in the construction of tramways, and in engines and 
earriages employed théreon.”—22nd November, 1869. 

3376. Henri ADRIEN ene Se Sack ville- street, rican London, 
“A new and improved — wey cock.” —A communication 
from Alfred Dervaux, Wane tae 











































































Fraser, Bromley-by-Bow, Middlesex, ‘‘ Improve- 




















3377. Henri ApRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘Improvements in electro-metallurgy.” — A communication from 

Théophile Chutaux, Cité Bergére, Paris. 

379. Samvet Greene ARNOLD, Southampton- -buildings, London, “ Im- 
provements in saws and saw teeth, and in machinery for manufac- 
turing the same.” 

8384. ANDREW Nairn, Leith, Midlothian, N.B., ‘‘ Improvementsin steam 
carriages for common roads, and in part applicable to railway loco- 
motives.’ 

3385, FREDERICK Foster, Lansdowne Cottages, Essex-road, Islington, 
London, “‘ Improvements in pressure gauges.” 

3386. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in machinery or apparatus for grinding saws.”—A communication 
from Henry Disston, Philadelphia, U.S. 

3387. Henry Curistian Lopyitz, Renfrew, N.B., “Improvements in 
motive power engines.” —23rd November, 1869. 

388. ANDREW MCNEILL, Liverpool, “A safe for ships and other navigable 
vessels carrying mails, specie, and other valuables.” 

3389. Freperick Joun GraxviL_e, Glencrutchery, Douglas, Isle of Man, 
and Henry Garpner, Elm Bank, Oakfield, Liverpool, “Improvements 
in advertising shects or papers, being an improved means of adver- 
tising, and in apparatus for the production of such advertising 
papers.” 

3390. Witt1am Tuomas, Llanelly, Carmarthenshire, South Wales, “ Im- 
provements in obtaining power.” 

3391. James Fooc, Edgeworth, Lancashire, “Improvements in ma 
chinery for dressing flags and stone and other hard materials.” 

3393. Joun Norris, Mz ane shester, and Epwix Loneworta, Winewall, near 
Colne, Lancashire, ‘ Improved self-acting apparatus for placing fog 

signals upon railways.” 

3394. JosepH Duwkeritey, Audenshaw, Lancashire, and BeryJamin 

Stockport, Cheshire, “ Improvements in machinery or 

yed fo or felting or planking the bodies of hats, bonnets, 

sf r tl 1e head, which machinery is also applicable for 
felting woollen cloths.’ 

3395. Joan Bircn Pappoy, Hove, Sussex, ‘‘ Improvements in apparatus 
used in the manufacture of gas.” 

3396. Dawson Mixes, Boston, Massachusetts, U.8S., ‘An improved mode 
of and apparatus for li sting and extinguishing gas by electricity.” —A 
communicatio a from the » New England Electric Gas lighting ( ompany, 
Boston, Massachusetts, 

3397. ty AMES TURNBULL, Ec iinburg rh, Midlothian, N.B., ‘“‘ Improvements in 
connecting and disconnecting carriages and wagons on railways, and in 
the apparatus connected therewith.” 

3398. SAMUEL CHatwoon, Bolton, Lancashire, and THomas StuRGEON, 

* Improvements in apparatus for forcing and drawing 
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Manchester, 
fluids and liquids.” 

3399. Micuaet Henry, Fleet-street, London, “Improvements in appa 
— s for moving or tre NSpo ting railway carriages and other heavy 

dies from place to place. A communication from Hermann Miller, 
is uulevart St. Martin, Paris 

3400. James Downs, Kingston-upon-Hull, Yorkshire, ‘‘ Improved 
hydraulic presses used for seed-crushing, oil-expressing, and other 
similar purposes,” 

3401. Winti1aM CHARLes Many, Leeds, Yorkshire, ‘‘ Improvements in the 
manufacture of hats and in the machinery used therein.”—24¢/ 
November, 1869. 

3402. Puiuie Cuartes Evans, Brimscomb Mills, Gloucestershire, and 
Henry James Hooc Kine, Glasgow, Lanarkshire, N.B., “ Improve 
ments in apparatus for feeding wool, cotton, or other fibrous materials 
to carding or cther machines.” 

$404. Tuomas Ricuarpson, Manchester, “‘ Improvements in the construc- 
tion of compound forms and desks or tables for schools and other 
similar purposes.” 

3406 BexnsamMis Gopparp and Wituiam Frxcey, Stockport, Cheshire, 

‘Improved m _ sry for pill mass-mixing and pill-making, mixing 
plastie substances, making plaster rolls, “and for other similar or 
analogous mee wenn 

3408. Wituiam Ropert Lake, Southampton-buildings, London, ‘“Im- 
provements in machinery for propelling ships."—A communication 
from Hugo Dullens, Biebrich-on-Rhine, Prussia. 

3410. Arrken McDovcaLt, Manchester, ‘‘ Improvements in the manu 
facture of blacking.” 

3412. Leonarp Mowunt, Bromley-by-Bow, Middlesex, ‘‘ Improvements in 

or apparatus for filling match splints or other splints, 





machinery 
whether made of wood, wax, ae ass, or of any other material.’ 

3414. Grorce Matrnew Fetton, Well-street, London, ‘‘ Improvements 
in collars, cuffs, and other similar articles.” 

3416. Wituiam Pouuirr, Charlotte-street, Blackburn, Lancashire, and 
Wituiam Joux Kxow Les, Alton-street, Blackburn, Lancashire, ‘‘ Im 
provements in machinery for wi ashing, wringing, mangling, churning, 
and mixing fluids.”—25th November, 1869. 


{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

ane, London, “‘Improvements in 
sewing machines.”—A communication from Thumas Layton Meloue, 
Mount Gilead, Morrow, Ohio, U.S.—27th November, 1869. 

3456. Witu1aM Ropert Lake, Southampton-buildings, London, “ Im- 
provements in journ: al bearings for railway carriages and in the means 
for lubricating the same.”—A communication from Isaac Pennin; gton 
Wendell and Stephen Paschall Morris Tasker, Philadelphia, Pennsy!- 
vania, U.8S.—29th November, 1869. 





3441. Witxt1am Brookes, Chancer 





Patents on which the Stamp Duty of £50 has been Paid. 

3 Juites THropore ANATOLE MA.tet, Boulevart St: Martin, Papis, 
“Oxygen and chlorine, &c.”—3rd December, 1866. 

8178. Wreutam Horatio Harrieip, Royal Exchange-buildings, London, 
‘Chain cable holders.” —3rd December, 1866. 

3222. Joun Cameron MacDonacp, Waddon, near Croydon, Surrey, and 
Josepn Catvertey, Albany-road, Camberwell, Surrey, “ Printing and 
cutting into sheets rolls of paper, &c.”—6th December, 1866. 

3155. Peter MoGreroor, Manchester, “Spinning and doubling.”—lst 
Deceiaber, 1866 

$193. Thomas Bay ey, Costs port, Cheshire, and Jonn Tay.or, Denton, 
L sane hire, “ Hats.” ik December, 1866. 

. Grorce HASELTINE, * South ampton-buildings, London, “ Pegging 
boots and shoes.”—S8th December, 18¢ 

3190. Epwarp Lovis Paratre, Mornington-crescent, Regent’s Park, 
London, ** Looms for weaving.” —4th December, 1866 

8195. Ciinron Epoccumse BRoomMAy, Fleet-street, London, * Colouring 
matters.”—5th December, 1866, 

Joun AMBROSE C OFFEY, Great St. Helen's, London, “‘ Heating and 
cooling fluids, &c. . 1866 

8189. Writiam Hapen Ricwarpson, Glasgow, Lanarkshire, N.B., ‘‘ Iron.” 
4th December, 1869. 


Patents on which the Stamp Duty of £100 has been Paid. 

3259. Rienarp Hornspy, jun., Spittlegate Ironworks, Grantham, Lin™ 
colnshire, ‘* Cutting and pulping turnips, &c.”—4th December, 186 

$262. Louris Curistopn, Paris, WiLLIAM HAWKSWORTH, Linlithgow, * ® 
and Gusravus Parmer Harprinc, “ Drilling, drawing, and rolling 
metals, &c.”—5th December, 1862. 

3230. Grorce Freprrick Buicmperc, Cannon-street, London, ‘“ Pro- 
ducing designs in or on glass.”—2nd December, 1862 

5310. Samvet Bensamin Wuitrrecp, Birmingham, ‘* Dovetail joints used 
in metallic bedsteads, &c.”—10th December, 1862. 
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Notices of Intention to Proceed with Patents, 


2. Ropert Apers, John Dalton-street, Manchester, ‘‘ Improvements 

in the tinning of metals.”—-A communication from William Ernst 
Haarhaus, Elberfeld, Prussia. 

$229. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in the transportation of letters, parcels, and other freight by 
atmospheric pressure, and in apparatus connec ted therewith.”— A com- 
munication from Alfred Ely Beach, Stratford, Fairfield, Connecticut, 
U.8.—9th November, 1869. 

3236. FLEEMUNG JENKIN, Fittis-row, Edinburgh, Midlothian, N.B., ‘Im- 

provements in submarine telegraph cables.” 

3240. Freperick Bernarp Darino, Victoria-street, Westminster, ‘‘ An 
improved construction of stand or carriage for rock-boring or exca 
vating macbines.”—1l0th November, 1869. 

3243. Aaron Mos.ey, Old Radford, Nottinghamshire, ‘‘ Improvements in 
lace machinery. 

3244. Henry Ropiyson, Skipton, Yorkshire, ‘Improvements in the 
construction of kilns for burning limestone, chalk, cement, or for cal- 
cining ores, part of which being 4 plicable to blast furnaces.” 

8259. Gustav ADOLPH BucHHo1z, Reg ent’s Park, London, ** Improved 
machinery for hulling grain.”—11th Secbetin: 1869. 

8264. Samuri CHatwoop and Ropert Kenyon, Bolton: Je-Moors, Lanca- 
shire, “Improvements in furnaces and in apparatus connected there- 
with.” 

8266. Gray Denison Epmeston, Preston, Lancashire, “Improvements in 
hammers to be worked by steam or other elastic fluid.”—12th November, 
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8277. Ricnarp HarpMAn, Ramsbottom, Lancashire, and Grorce Harp- 
MAN, Newchurch, Lancashire, “‘ Improvements in carding engines.”— 


13th November, 1869. 
shire, “I its in obtain- 
inh 





8295. WiLLIAM Gossace, Widnes, L imp’ 


soda, and a certain compound of potassa by the decomposition of sul- 
phate of potassa, also in obtaining sulphur, either free or combined, 
ey the gaseous products of such decompositions.”—15th Nc Py 
869 
3318. Wittiam Henry Peexriy, Sudbury, Middlesex, “ Improvements in 
the manufacture of colouring matter suitable for Ruan ind printing.” 
17th November, 1869. 
3342. IRA Hayyorp and Josepu Frost Pav, Boston, 
chusetts, U.8., ‘Certain improvements in the mode « 
structing wooden pavements for streets, &c., as wel 





useful process for preparing wood for pavements 20th November, 
1n69. 

2225. WitLiaM Warren, Jersey, Channel Islands, “ Improvements in 
ships’ anchors.”—22nd July, 1869. 


2241. Jonx Hexyry Jonxsoy, L ovin’e tam Cele, London, “ Improve- 
ments in purifying alcohol and paraffin, and in apparatus employed 
therein.”—A communication from Charles Chauncey Parsons, New 
York, U.S. ; 

2244. Sternen Corroyx, Brookfield Foundry, Crumlen-road, Belfast, 









‘Improvements in jnachinery for hackling flax and ot fibrous sub- 
stances.”—23r/ July, 1869. 

7. DANTEL Taomas Bostet, Ship-street, Brighton, Sussex, ‘ Improve- 
inents in what are known as dry earth closets J 1869 


2281. WILLIAM ALEXANDER LYTTLE, The Grove, Hammersmith, Middlesex, 
*“Improvements in elect ro-telegray ty 

2286. ApamM Burcess, Cove » Warwic i proved method of 
winding up watches and other tin epic es, and of moving the hands 
thereof.” —28th July, 1869. 

5. James Stantey Kippine, 
fixing colours on textile fabri Oth . > 

2298. GrorGrE ALLIBON, Rosherville lronworks, Northfleet, Kent, “ Im- 
provements in steam engines.” 

2310. James Beckxert, Llandudno, 
self-acting brakes for railway carri 

2315. Lemver Wetiman Wricur, Br 
‘ments in paddle wheels.”—2n/ August 

ange EDWARD Gee £, Wellington-street, Strand, Lond 








hester, “An improved method of 





‘Improvements in 
1869 











improved curryecomb.”—A communication from Julien Pierr 
Paris 1 August, 1869 

2331. THomas Livesey and Tuomas ABP TT, Blackburn, Lar hir An 
improved mode of boiling size, and in the apparatus employed 


therein.” 


35. Georce STEWARD Haz_envrst, Runcorn, Cheshire, “‘ Improvements 











in mechanism or apparatus employed as a medium of communi 
cation between passengers, gu , and engine-driver on railway trains 
ith Auguat, 1869. 
2341. Joun Exce and Ricnarp Bonrp, Manchester, “Certain i - 
ments in self-acting temples for looms Sth A t, 1869, 
2360. Georce Nickersox, Barningham, Suffolk, * Impr vements ii 
apparatus for raising and stacking straw and other cultural pr 





duce.”—7th August, 1869. 


2377. Jonn Henry Jounson, a London, ‘“ Improve 





ments in the manufacture “of f fe n in the application of 
such fabrics to the manufacture af ‘h its and ot! r useful purp seg."-—A 
communication from Francois And: Duchéne, sen., Par oti 


Auguat, 1869 

2386. Taomas Hancox, Sheffield, “ Improved machinery or apparatus for 
rolling metallic axjes for wheels, and for r rolling guns, shafts, or other 
circular articles in malleable iron or steel.’ 

2: Epwarp THom as Hucnes, Chancery la London, “ Improvements 
in the construction of rock-boring machinery, and in air « mpress rs 
for working the same, part of which improvements are —_ ble to 








other purposes A communication from Robert Gray F , Melbourne, 
Victoria 
2398. Caters Davip Watson, Liverpoo “Tropes verments in waterpro ng 


fabrics, and in the manufacture of 
pose.”—A communication from Az 
1869. 

2454. Bristow Hunt, S me street, Lincoln’s-inn, London, “ Improved 





w 











apparatus for spinning yarns of flax, hemp, tow, and other textile 
materials.”—A communhic ati n from Ernest Bazin, Pari l7th A st, 
1869 

2492. Louis Brunot Fortry, Paris, and James Frerraper, Brimscom! 
near Str Gloucestershire, “Improvements in m nery for t 
manufacture of bats for felting and other ses.”—20th A 





1869 
2557. Ropert Hitt Herniort, 

Piumpe, Mansfield, Nottingh — 

Sutton-in-Ashfield, Nottinghamshi 





tinghamshire, Cranes 
‘Wintiam ALVEY 


nprovements in cx 
, 




















cating between passengers and the guard and driver of railwa 
and in the machinery or apparatus employed therein.”—28th A 
1869. 

2603. Georcr Hen cey, Essex-strect, | ondon, ‘* Ir ements 
in dial or needle and alphal« lt s, relays, and recording 
instruments.”—3rd September, 1869 

2692. THomas RestTe.t, Birmingham, ‘ Improver in bre loading 
fire-arms, and in cartridges for breech-] fire-arms 15th 
September, 1869. 

2753. Witt1am Jonn CunninGcuam, N Oxford-street, London, and 
ALFRED Patrick McCarthy, s , London, “ Improvements in 

. 1869 





obti aining motive power.”—22n: D 
4 Bristow Hvnt, Serle-street, Lincol 





, London, “ An improved 

















automatic railway carriage or car brake.”—A communication from 

Archibald Inglis Walker : ind Thomas Edwin Whitcomb, Lynn, Ess« a 
chusetts, U.S.—24th September, 1869. ; 

2852. EUGENE ARMAND ALExts Hvoo, ‘Aubervilliers, Arrondissement, St 


Denis, near Paris, ‘‘ Improvements in the manufacture of pressed 
leather.”—1st October, 1869 

2879. Josern Betts Brapsuaw, Whiston-grove, R therham, Yorkshire, 
‘Improvements in the manufacture of coopers’ hoops.”—4th October, 
1869. 

2954. ALFRED Vincent Newtox, Chancery-lane, London, n improved 
mode of and apparatus for manufacturing mda, hang "4 com- 
munication from Charles Hermann Rost, Dresden, Saxony.—11th 
October, 1869. 

2961. Tuomas Core, Jonny Hicwert, and G 





nce Lavuprr, Liverpool, 





‘Improvements in machinery for twisting or spinning tobacco,”—12th 
October, 1869. 

3017. Henry Metton Marspes, Sheffield, ‘ ‘An. 
manufacturing sheep shears and other artick 





October, 1869. 
3125. Wiitiam Brookes, Chancery-lane, London, ‘‘ Improvements in the 
electro-deposition of nickel.”— {4 communication from Isaac Adams, 








jun., Boston, Massachusetts, U.S,—28/h October, 18065 

3134. Janez James, Princes-street, Surrey, “ Tmpr vements ° apparatus 
for bending and jointing mn tallic or other sheets so as to form boxes, 
cans, or other vessels th October, 1869. 

3165. Epwarp Forp, Oakley y ,-street, Chelsea, Lon jon, “Improvements in 
chromatic slides for cornets, trumpets, trombones, and other similar 








musical instruments, and in devices for operating the same 
November, 1869. 

3203. Epwarp Epwonps, Rockville, P: 
coffee pot and filler for the same.” 


De vonshire, *‘ An improved 
he x 1860. 
9. JoserpH Covuverse Herywoop, Langham Hotel, Portlan 











London, “Improvements in weighing machi or scales 
munication frrom Michael Kennedy, New ¥ U.S —8th J a 
1869 

3226. Witi1am Ropert Lake, Southampton-buildir lon, “‘ Improve- 
ments in muchines for he ng hemp.”—A inication from 
ieorge Webber, Boston, Ma 1 U.8.— , 1869 


Henry Lee, Manchester, ‘‘ Improvements in looms for weaving 
10th November, 1869. 

$260. Witt1aM Rowert Lake, Southampton-buildings, London, “ Im- 
provements in combination locks.”—A communi n from Archibald 
Burnett Vandemark, Southington, Conne otiout, L llth November, 


1869. 
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THE ENGINEER. 


Dec. 10, 1869. 











ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1503. R. Hartow, Heaton, Norris, ‘‘ Hot water boilers.”—Dated 17th May, 
1869. 


This consists in a cylindrical closed casing, formed of cast or wrought 
iron, copper or other suitable material, tapering or narrowing towards the 
upper end, in the centre of which the fire is placed. In the body of such 
casing, and concentric with it, is suspended a tapered tube or inner casing, 
communicating with the interior of the outer casing, and also with the 
interior of a flat hollow annular dish or flange, which surrounds and par- 
tially covers the mouth of the outer casing, so that as the flame escapes 
from the neck or narrow mouth of such casing it impinges against the 
under surface of such dish or flange, and at the same time communicates 
its heat to the outer casing and tapered tube before mentioned.—Not pro- 
ceeded with, 

1524. J. L. Clark, Westminster, and J. BrotHerton, Wolverhampton, 
“Tron and steel tubes.” —Dated 18th May, 1869. 

The inventor takes a strip of iron or steel and bends it into a skelp of a 
suitable form on a bending machine, and then passes it through rolls of 
suitable section, and with or without a mandril or core, or through draw 
tongs, for the purpose of producing one or any required number of longi- 
tudinal flanges or ribs upon the tube, the two meeting edges being welded 
in _ process, so as to form one of such flanges or ribs.—Not proceeded 
with. 


1557. L. E. Corrin, Newton Ceuta, U.S., “Stop cock.”—Dated 20th May, 
1869. 





The case of the cock is connected to the pipe or pipes by couplings, 
bolts, or otherwise ; and the case contains two fat valve seats facing each 
other, and standing at an inclinati n to each other. Between these seats 
the valve works, and they are slidden off the seats to open the cock, or 
forced down between the inclined seats to close the same. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1481. a Finey, Stockport, ‘‘ Working railway brakes.”—Dated 14th May, 

1869. 


The pressure of the buffer rods of the carriages or wagons are made 
available to apply the brake power, so that when the driver closes the 
throttle valve, and consequently shuts off the steam, the brakes of the 
tender become tightened up, and, as it were, aresistance is thus produced 
ahead of the train; and, provided these improved brakes are fitted to each 
carriage composing the train, all the carriages throughout the train may 
have the wheels skidded if the driver considers it necessary to do so.— 
Not proceeded with, 

1485. F. Hepiey, Richmond, ‘ Horse-shoes.”—Dated 14th May, 1369. 

This consists in constructing horse-shoes flanged on the outer surface, 
or so that the inside edge is considerably thicker than the outer edge. 
The surface of the shoe next the foot may be either perfectly flat or 
slightly hollowed, as preferred. The nail holes are madefin the outer or 
flange portion of the shoe, and, consequently, the nail head cannot come 
into actual contact with the hard surface of a road or street until the 
shoe is nearly worn out. 

1487. C. E. Spooner, Carnarvon, and G. A. Hupparp, Carnarvon, “ Rail- 
ways.” —Dated 14th May, 1869. 

The abutting ends of the rails, whether they be double-headed or 
formed with a flat base, the inventors propose to clip between two plates 
suitably shaped to embrace the web and the foot or lower head of the 
rail, and of such —_— that when applied they will extend vertically a 
sufficient distance below the rail to form a girder or stiff rib, and admit 
of being secured by spring clamps or otherwise. 

1491. W. R. Batcnetor, Marylebone, ‘* Giving motion to wheels.”—Dated 
15th May, 1869. 

This consists in the application of a triangular or otherwise angled ar- 
rangement of rods to the side of each wheel, as, for instance, by securing 
the angle to the pin, so that such rods may stand at such a distance from 
the side that they may be used as angles for imparting rotation to the 
wheel or wheels in order to effect propulsion of the hand carriage.—Not 
procceded with. 

1492. 8. Consett, Wellington, ‘ Velocipedes.”—Dated 15th March, 1869. 

In order to enable velocipedes to be converted into two-wheel veloci- 
pedes or three-wheel velocipedes at pleasure, the inventor provides two 
independent and detachable front axles for the front or driving wheels, 
One of these axles has a wheel fixed to it at its middle, and is provided 
with cranks outside the wheel as usual. The other axle he makes much 
longer than the first-mentioned one, and provides each of its ends with 
a wheel, the cranks on the axle being situated inside the wheels. The 
inventor so arranges the bearings of each of these axles that one or other 
of the axles can, at pleasure, be fixed to the bottom of the fork of the 
velocipede, at the top of which fork the spindle and cross arm for guiding- 
the velocipede are fixed.—Not proceeded with. 

1506, C. E. Brooman, Fleet-street, ‘* Applying railway brakes.”—A com 
munication.—Dated 17th May, 1869. 

This consists in fitting to the body or framework of railway carriages, 
engines, or tenders, a series of links or connecting rods for supporting 
the brakes which are caused to bear upon the ordinary rails or upon an 
additional rail laid in the space between the ordinary rails. The brakes 
are actuated by screw or other power, either direct or by the intervention 
of other rods or appliances.—Not proceeded with. 

1519. A. M. Crark, Chancery-lane, “‘ Locomotives.”—A communication.— 
Dated 18th May, 1869. 

The inventor makes locomotives as small and as light as possible, the 
parts being made of steel, and hollow where practicable. These locomotives 
are relatively of great power, but at the same time save much wear and 
tear of the road. Two arrangements of driving wheels are provided, the 
one consisting of large wheels for running on levels and slight inclines, 
and the other of a system of smaller wheels for ascending steep inclines. 
1529. W. Naytor, Mildmay Park, “‘ Railway brakes.”—Dated 18th May, 

1869. 

The inventor connects the brake lever with a piston or plunger workIng 
in a cylinder containing water or other liquid, which liquid is displaced 
by the descent of the plunger during the time the brake lever is falling, 
and escapes through a small aperture into an outer chamber surrounding 
the cylinder, thereby controlling or checking the descent of such lever. 
In lieu of liquid, air may be employed, in which case the outer chamber 
may be dispensed with. On lifting the brake off again, a valve, either in 
the piston or plunger, or in the bottom of the cylinder, allows the liquid 
to return again freely into the cylinder. 

1532. H. Livesey and T. Couuinson, Blackburn, ‘‘ Velocipedes.’’—Dated 
18th" May, 1869. 

The inventors make the height of the machine adjustable, to suit 
different persons, by making the bearings of the front wheel, or that 
carrying them, capable of being moved up or down the legs of the front 
fork. They make the treddles of gutta-percha, and either bush the hole 
with metal or not.—Not proceeded with. 

1561. J. Rew, Glasgow, ‘‘ Communicating in trains.” —Dated 20th May, 1869- 

This consists in putting a toothed wheel on to an axle of each carriage, 
and near this toothed wheel another similar wheel is situated having a 
crank attached to it. The second toothed wheel is provided with means, 
such as a clutch or some analogous contrivance, by which it may be put 
into gear with the toothed wheelon the axle; wires, ropes, or chains, pass 
from the connections of the second toothed wheel tothe interior of each com- 
partment of the carriage, and these are again connected to handles in con- 
nection with indicating dials.—Not proceeded with. 

1533, J. Sawyer and T. Woopman, Islington, “ Propelling velocipedes.”— 
Dated 18th May, 1869. 

This consists in the use of elastic bands, so combined and arranged as to 
store a portion of the power to each effort of the operator for the purpose 
of accelerating and rendering uniform the motion of the vehicle.—Not pro- 
ceeded with. 

1544. A. W. Banks, Newgale-street, London, “ Velocipedes."—Dated 19th 
May, 1869. 

The inventor places the wheels, not all in one line, but alternately to 
oss and left of the fore and aft line of the velocipede.—Not proceeded 
with, 

1538. W. Martin, Manchester, ‘‘ Perambulators.”—Dated 19th May, 1869. 

This consists in making the bodies of the perambulators capable of 
being reversed on their frames when required for the pw of prevent- 
ing the occupants from being inconvenienced by the wind or rain. 

1567. W. R. Lake, Southampton-buildings, ‘‘ Boat detaching apparatus.” — 
A communication.—Dated 20th May, 1869. 

Two corresponding metallic plates are connected together parallel with 
each other by an intervening hock of like material, and leaving proper 
spaces for the insertion of three adjustable parts. One of the parts is 
curved at one end and forms the hook proper, its other end being articu- 
lated to and between the lower ends of the connected plates, so as to 
swing freely below the connecting block of the plates. 

1577. G. V. ForsBery, Cowley, ‘‘ Horse-shoes.”—Dated 19th May, 1869. 


The block slides in vertical grooves in the breech chamber, and is raised 





or depressed therein La lever pivoted at the rear of the chamber. 
The firing pin extends ugh the block and lever. The block and lever 
are depressed to open the breech, and the empty cartridge shell is ejected 
and the piece cocked by one movement of a sliding extricator bar which 
is at the side of the breech chamber. A stud on this sliding bar 
works in an inclined slot or passage:in the lever, and acts as a cam to 
raise or depress the same. The main era | is attached to the underside 
of the block lever. The lock is provided with a hammer, which, by 
means of an ordinary trigger, is caused to drive forward the firing pin. 
The block lever is sometimes provided with a om. which is caused by 
the extractor bar to start the pin from the base of the shell.—Not pro- 
ceeded. with. 

1546. D. Roperce, New York, U.S., ‘‘ Horse-shoes.”—Dated 19th May, 

1869. 


The inventor first makes use of atest shoe made with hind calks, a 
centre calk, and a short toe calk set towards the back or inner edge of the 
shoe. He prefers to apply this shoe in the first instance, and in it an 
injured horse can walk with comparative ease and frequently go to his 
labour immediately. By wearing this shoe for a few days it can be ascer- 
tained in what position the underside of the hoof should stand to the 
level surface, because this calk becomes a pivot, and the foot when at 
rest has no leverage against it to distort any of the joints, muscles, or 
tendons, and a measurement can be taken and a shoe made therefrom, so 
that the hoof will bear on the surface in the most comfortsble position. 
1548. T. TyseL and O. Burpett, Birmingham, ‘‘ Velocipedes.”—Dated 19th 

May, 1869. 

This consists, First, in cranking the axles of both the fore-wheel and 
hind-wheel or wheels, by which means the motive power can be applied 
on a tread connected to the fore and hind cranks, both the fore and hind 
wheel or wheels being thereby made traction wheel. Secondly, in mak- 
ing wheels for velocipedes by casting them of suitable metal in two parts, 
by which strength and lightness will be obtained.—Not proceeded with. 
1554. A. J. DupGEon, Millwall, ‘‘ Propelling vessels.”—Dated 19th May, 

8 


1869. 

The inventor employs for this purpose turbines mounted on horizontal 
axes and driven by steam engines or other suitable motive power. The 
turbines draw in water by passages through the bottom or sides of the 
ship, and discharge it horizontally through curved passages terminating 
in orifices projecting from the side of the ship.—Not proceeded with. 
1555!and 1556. Petitions to extend the time for filing these specifications 

are pending. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1500. R. Witson, Patricroft, near Manchester, “‘ Spinning and doubling 

cotton.” —Dated 17th May, 1869. 

The inventor uses a bottom or driving spindle, and a top or flyer and 
bobbin spindle. On the driving spindle is fixed the wharve or pulley, by 
which the motion is received from the driving drum, or the —_— may 
be driven in any other ordinary manner ; the bottom end of this spindle 
runs in a footstep in the footstep rail, and the top end runs in a bush in 
the bolster rail. The top end of this spindle is constructed with a clutch 
socket to receive and turn the top or flyer and bobbin spindle, the bottom 
end of which is made with suitable projections to fit the clutch socket of 
the driving spindle, that both may revolve together correctly and yet be 
easily detached. On the top spindle is fixed the flyer, and the top end 
above the flyer is bored out to form it into a tube through which the 
roving or yarn passes down to the flyer, and from the flyer to the bobbin 
or spool, on which it is wound in the ordinary manner by the friction or 
drag on the lifting rail of the usual construction, on which the bobbin is 
supported. 

1504. D. Hircuen, Halifax, ‘‘ Looms.”—Dated 17th May, 1869. 

This consists in substituting, in lieu of one of the healds now used, a pair of 
plain, smooth rods or bass of iron or other rigid material, for those threads 
of the | to pass betwixt which would otherwise have passed through 
the noils of the heald thus supplanted. The rods are connected at each 
end to a frame, which is capable of sliding up and down in slots affixed 
to or formed in the loom frame, and operated by the ordinary treading 
tappet and jack rods, or other equivalent and suitable means. 


1507. T. Wricut and J. Fox, Nottingham, “‘ Bobbin-net lace.”—Dated 17th 
May. 1869. 

The inventors make Ensor net with finings and open work by a stump 
bar or bars placed above the bottom bars. When they employ one stump 
bar only the slots formed by the parts *of such bar are eight in number 
from the front of the machine to the back of the machine. When they 
employ two stump bars there are five slots in each bar from the front of 
the machine to the back of the machine.— Not proceeded with. 

1509. W. E. Newton, Chancery-lane, “* Sliver cans.”—A communication.— 
Dated 17th May, 1869. 

This consists in making these cans of what is known as “leather 
board,” an article made of leather scraps, combined with fibre and other 
substances.—Not proceeded with. 

1514. A. Tatuam, Ilkestone, ‘‘ Barbed needles.”--Dated 18th May, 1869. 

This consists in manufacturing the needles employed in making 
hosiery and lace, which are known as barbed needles, by stamping them 
between dies, which are acted upon by mechanical means instead of by 
hand labour, as at present done.—Not proceeded with. 

1537. E. H. and A. J. Soury, J. F. Harz, and R. B. Mitiman, South- 
ampton-buildings, ** Twisting yarn.” —Dated 19th May, 1869. 

Two or more spinning spindles are fixed in a frame, each fitted with an 
egg-ended fly. The twisted ends from these spindles are collected and 
passed over a roller, and then guided down to a bobbin on a spindle with 
a steel fly.—Not proceeded with. 

1541. P. M‘Grecor, Manchester, ‘‘ Spinning and doubling.”—Dated 19th 
May, 1869. 

The inventor proposes to make the copping or ring rails of wrought 
iron, steel, or cast malleable iron or steel of any form, the thickness of 
which will not project either above or below the edges of the ring. By 
this improvement in the construction of the copping or ring rails, when 
an end breaks the loose end, and is ut liberty to fly off centrifugally 
without coming in contact with any portion of the rail, and therefore the 
yarn or thread is not liable to be soiled by the dirt on the rail as here- 
tofore. The peculiar form of the rail also affords great facility in cleaning. 
1542. J. T. Lucas, Brecknock-road, ‘‘ Velocipedes.”—Dated 19th May, 1869. 

This consists in adding to the usual pedal action a manual action to be 
applied to the hind wheels, of which there are two, which manual action 
also serves as a brake, doing away with the necessity for the usual strap 
brake.—Not proceeded with. 

1545. W. MitcHe.., Waterford, ‘ Felted cloth.”—Dated 19th May, 1869. 

The inventor employs three separate carding engines and folders, 
arranged side by side or otherwise, and each delivering its own sliver 
into the same ball cloth, but superposed, that is, one over the other, so 
that the upper one may be of fine wool, the lower one of inferior wool, 
and the central or middle one of almost any inferior or other fibrous 
material or mixture of materials capable of being carded. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1513. T. Norris, Frome, ‘‘ Mowing.”—Dated 18th May, 1869. 

The two sides of the frame have each an elbow situate about 16in. from 
the hind end, and which dipsabout 20in. At the bottom part of each elbow 
is a hole, through which passes the main axletree, and in which it works. 
Passing through the length of the frame, and about the middle of it, is a 
part similar to the side of the frame without the elbow, and fastened by 
means of screws at eachend. In this part are two bearings for two minor 
axletrees, the other bearings of which are in the right hand side of the 
frame.— Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
-™, Sse, Leadenhall-street, ‘ Securing sheet metal.”—Dated 18th May, 


In place of fixing the sheet metal or plate direct to the purlins or other 
objects, the inventor secures it to a metal strap passing round or partially 
round the purlin or other object, and arranged either so that both ends of 
the strap are fixed to the sheet metal or plate by one and the same bolt or 
bolts or rivets ; or so that each end is fixed by a separate bolt or bolts or 
rivets. The straps or loops, whilst made to grip each purlin tight, are at 
the same time so shaped as to leave sufficient play between them and the 
sides of the purlins to allow of the extreme amount of the expansion of 
the metal covering in one direction, while in the other direction the 
straps are free to slide upon the purlins. 

1525. A. V. Newton, Chancery-lane, ‘‘ Paper hangings.” —A communication. 
— Dated 18th May, 1869. 

The object is to produce wall papers that will admit of being washed 
like painted surfaces without injury thereto. To this end, instead of 
using distemper colour for the ground of paper hangings, oil colour is 
applied to the ordinary paper.—Not proceeded with. 

1534. R. E. Keen, Red Lion-court, “‘ Securing punes of glass.”— Dated 18th 
May, 1869. 

The inventor constructs a metal frame, which is composed of an upper 

and lower band united by bars at the corners of the lantern, The panes 








or sheets of glass are placed upon the outside of these corner bars, and 
are then secured by metal bars or clips of a V-shaped or concavo-convex 
sectional form. ese clips extend from the top to the bottom of each 
pane, and are secured to the upper and lower bands of the frame by means 
of sockets, screws, pins, or other devices, which will hold them firmly, but 
allow them to be readily removed when desired. The bottom of 
the frame is provided with a fillet to receive the lower edge of the panes 
of glass, and it is preferred that ,this fillet should [be perforated at the 
bottom. 
1543. J. E. and A. Dowson, Victoria-street, “‘ Foundations for piers.” —Dated 
sas toner pe to apply bearings or base plates beneath th 
e inventor proposes to apply or Pp! eat e 
bottom edge of the cylinder, caisson, or tube, such plates being formed with 
a flat under surface, or with one or both surfaces curvilinear or mal 
to the base line. The upper surface, which is passed under the cylinder, 
caisson, or tube, is oblique, or in the form of a wedge, or otherwise, and ter- 
minutes in a plane surface for the support of the cylinder, caisson, or tube, 
immediately within which a flange of L iron, or other form of iron on the 
base plate, bears against the internal surface of the cylinder, caisson, or 
tube, and the horizontal portion of the flange is then bolted to a corre- 
sponding flange formed in the interior of the cylinder, caisson, or tube, and 
us the two are firmly secured together in any other convenient manner. 
1553. J. Bowman, Peasholme-green, York, ‘‘ Window blind fittings.” —Dated 
19th May, 1869. 

The inventor mounts a ratchet wheel on the stud or pivot, on which the 
roller turns as the blind is drawn up; a pawl carried by the roller then 
runs over the teeth of the ratchet, and when the blind is raised to the 
height required, by dropping between the teethjof the wheel, preventsthe 
blind running back. is part has a disc at its end, which is nipped and 
held between two levers jointed to the blind frame. These levers are at 
their lower ends connected together by a screw, and by turning this screw 
the levers can be made to nip the dise on the stud or pivot with any re- 
quired amount of pressure.—Not proceeded with. 

1558. C. C. PARKER, Brooklyn, U.S., “ Cord tighteners.”—Dated 20th May, 
1869. 


This consists in a cord tightener in which the grooved pulley is fitted 
on a slide with a helical oo yields as the cord expands or con- 
tracts, and there is no possibility of the slide becoming wedged or ob- 
structed, because this slide is L ~~ one arm carrying the —. and 
the other arm setting within the helical spring, so that the helical spring 
intervenes between the slide and the case, and prevents the parts 
sticking. 

1563. M. Jarvis, Mansell-street, and E. MiLuwarp, Skinner-street, Somer 
Town, ‘‘ Lock spindles and door knobs.” —Dated 20th May, 1869. 

This consists in the employment of a — plate or catch, working 
within a suitable opening pe te to receive it in the bushing of the door 
knob, such plate or catch working in connection with notches or recesses 
formed on one or more sides of the lock spindle. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1510. W. R. Lake, WSouthampton-buildings, ‘‘ Revolvers.” —A communication. 

—Dated 17th May, 1869. 

The arm is furnished with an extractor having a flat plate or head 
which lies in a recess at the rear of the revolving cylinder, in such a 
position as to form a part of the surface, against which the rim of each 
cartridge shell lies when the same is inserted into its chamber in the 


cylinder. The extractor also has a tank which extends through the centre 
of the revolving cylinder and through a hollow centre pin, upon which 
Where the shank passes through the rear 


the revolving cylinder turns. 
end of the owranting cylinder it is made 
the cylinder when the latter is revolv To the forward end of this 
extractor is attached a rackiby a — joint, which allows the extractor 
to revolve without turning the rack. is latter may be made flat, or 
may be a circular rod with the teeth cut entirely around it, and for many 
reasons the latter form is preferable. 

1490. J. M. Mitupank, Connecticut, U.S., “ Cartridges for breech-loaders.”— 

Dated 15th May, 1869. 

The sheet metal case is shown with the base and hollow flange, the latter 
enabling the breech loading mechanism to draw the case or shell out of 
the barrel by means of a retractor taking hold of the flange. The sheet 
metal cup and the disc are to be’soldered in the inside of the shell or case, 
the solder running into the flange, and also filling the space between the 
cup or disc and the base, caused by countersinking the base for the flange 
of the priming tube. 

1497. T. Berney, Bracon-hall, Norfolk, ‘‘ Mounting armour.”—Dated 15th 
May, 1869. 

This consists, First, in converting and arranging the armour, which 
by a previous invention is used asa counterweight, into and as defensive 
armour, The inventor prefers, Secondly, to make this defensive covering 
armour in two parts. The armour is made of any suitable forms and 
materials for the purposes required, but by preference of hollow figures 
presenting rounded forms, so as to tend to cause falling projectiles to 
glance from off it or them externally.— Not proceeded with. 

1530. J. H. Jounson, Lincoln’s-inn-jields, ‘‘ Fire-arms.”—A communication, 
Dated 18th May, 1869. 

One essential feature of this invention consists in the peculiar arrange- 
ment of the trigger mechanism, which consists of such a combination of 
levers that the pressure exerted by the finger on the trigger does not, as 
hitherto, involve a powerful friction against the bolt. To obviate this 
defect the trigger spring operates on the shorter end of the arm of the trigger, 
which in its turn transmits its action to the shorter arm of the curved 
“tumbler” or lever. -This lever is so constructed as never tomiss entering 
to the bottom of the full cock, bent, or notch during the forward move- 
ment of the latter by reason of the end of the tumbler being situate above 
the axis on which the lever itself works. 


uare, so that it has to turn with 





Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1484. M. Wo.rsky, Pilgrim-street, Ludgate-hill, ‘‘ Lock for pwrses.”—Dated 

14th May, 1869. 

The mechanism of this lock consists of a plate fixed to the body of the 
purse. This plate has two grooves formed init. An upper or movable 
plate is made to slide on or over the first plate. The second plate has 
on its underside two clips which work in the grooves. A spring is fixed 
under the first plate, and this acting or pressing on the clips controls its 
s iding movements.—Not proceeded with. 

1496. J. 8. Jarvis, Wood-street, Cheapside, ‘‘ Seamless collar.”—Dated 15th 
May, 1869. 

This consists in producing, by cutting or otherwise, a combined collar 
and tie in one piece, and without seams. The portions forming the tie 
and band are printed or otherwise impressed in one or more colours, to 
imitate silk or other fabric.—Not proceeded with. 

1501. H. De Garrs, Sheffield, ‘‘Gas pendants and chandeliers.”—Dated 
17th May, 1869. 

The inventor inserts in the inside of gas pendants and ch 
elastic or spring tube for conveying the gas to the burner, so that the 
pipe retains an unbroken connection, whether the pendant be slid up or 
down.—Not proceeded with. 

1502. H. G. WurreneaD, Ecclesall Bierlow, York, ‘‘ Knife cutlery.”—Dated 
17th May, 1869. 

The inventor files or punches the springs out of sheet steel of the exact 
size and shape required, according to the pattern of the knives intended 
to be made, instead of punching them larger, and then hammering and 
filing them into shape, as is now customary. He then yim the spi 
in a boss, which has a recess in it to receive the —‘, and prevents the 
spring from ch: its shape while being stamped. He also has dotting 
points in the impression on the boss to mark the springs for boring, so 
that the springs are marked for boring at the proper places at the same 
time that they are stamped. He treats the blade tangs in the same way. 
1508. S. W. CLark and W. R. Sykes, Clapham, “‘ Railway signal lamps.” 

Dated 17th May, 1869. 

The invention mainly consists in placing two or more different coloured 
shades, curved, or flat glasses, in a casing within the lamp, which 
works on a central pivot = in the p casing proper and on the 
lower part of the same. Upon the upper part of the lamp casing are 
three or more rollers, upon or against which the internal shade casing 
revolves or turns, and upon the edge of this casing there are three or 
more indentations, to act as stops to the various glass shades, by means 
of which they remain secure in x position. The rollers may be 
placed in various positions, either internally or externally to the Pp 
casing or casings. 

1515. T. and J. Faca, Haymarket, “ Overalls.” —Dated 18th May, 1869. 

This consists in the application to garments of a series of elastic tubes 
of vulcanised india-rubber or other material of a sufficient thickness and 
strength to resist - o compression, but still of sufficient 
elasticity to yield freely to the movements of the wearer. These tubes 
are attached to the interior of the ents by strips, bands, or coverings 
coated with adhesive solution, or they may be attached by other means. 
1527. F. Jonnson and W. Hatconam, Little Love-lane, ‘‘ Umbrellas.”—Dated 

18th May, 1869, 
The inventors employ as the thickening material a fibre having the 
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property of g the formation of sharp, well-defined creases. 
pair linen are fibres very suitable for use for the purpose, and by their 
use in this manner jurability of the umbrella is much ‘ 
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1528. W. GREEN, Garforth, near Leeds, “Cleaning flower pots.”—Dated 18th 
May, 1869. 

This apparatus consists of a box or trough, made of wood, metal, or 
earthenware, holding water. In this box or trough a circular brush is 
made to revolve on a spindle, and working partly in the water. A = 
is fitted on one side to prevent splashing, sufficient surface of the brush 
remaining exposed to effect the object in view. —Not proceeded with. 

1531. E. Tayior, Blackburn, ‘‘ Washing machine.”—Dated 18th May, 1869. 

The inventor has one or more tubs, and standing upright in which the 
process of washing, churning, or mixing fluids is carried on, and he has 
a pair of rollers between which the wringingand mangling is carried on. 
A system.of framework supports or fixes the position of the whole. In 
each tub is an upright dasher, made with bars placed either upright, 
horizontal, or at an angle, or com of flat wings, pierced with holes, 
or a combination of each or any of these. This dasher turns about on a 
ot placed at the bottom of the tub, the dasher having a hole in the end 

‘or the reception of the pivot, or when it is desired to drive from below, 
a square spike or"socket comes through a stuffing-box in the bottom of the 
tub, and which socket or spike the dasher end fits, and which communi- 
cates the necessary motion to the dasher. The dasher is supported near 
the top end by a round or half-round bush, which drops into a suitable 
hole in the framing, which is so arranged that by lifting out the bush 
the dasher can be removed at pleasure. 
1539. W. R. Lake, Southampton-buildings, “‘ Obtaining gelatine.”—A com- 
munication. —Dated 19th May, 1869. 

This consists in obtaining pure gelatine or glue stock from such sub- 
stances as contain glue, forming materials by culminating and saving the 
oils and fats therein contained, and is accomplished by means of benzine, 
naphtha, or other equivalent hydrocarbons. 

1549. H. McApam, Glasgow, “‘ Manufacture of pottery.”—Dated 19th May, 
1869. 

The mechanism consists of a horizontally revolving table, having an 
intermittent action, so that it stops at certain intervals, and allows time 
for the several operations of the manufacture. The table is arranged to 
receive five or any other required number of moulds in order to admit of 
the required number of motions to go on simultaneously. 

1550. W. M. Moore, Balwaddin, Howth, ‘‘ Caps for bottles.”—Dated 19th 
May, 1869. 

The inventor constructs a hollow cap of india-rubber or other elastic 
material, which, upon being pressed or sprung on to or over the neck of 
a bottle, effectually closes the opening and prevents the contents of the 
bottle from escaping the lip or lower edge of the cup by springing into 
the hollow in the exterior of the bottle neck.—Not proceeded with. 

1559. G. Perkin, Derby, ‘‘ Cup and ball castor.”—Dated 20th May, 1869. 

The improvement in the ball-bearing cup consists in forming it with 
an internal and circular step, the nosing or projecting edge of which 
slightly rounded, rests upon the ball and forms its bearing. The inventor 
makes the diameter of this circular bearing step about two-thirds (more 
or less) of that of the diameter of the ball or globe which forms the 
runner of the castor. 

1560. A. A. Rossianoc, Paris, “ Blectiic clocks.” —Dated 20th May, 1869. 

A spiral spring of suitable strength is fixed at one end on an arbour of 
the mechanism to be moved, and at the other end ona ratchet wheel 
movable on this arbour. A stop spring holds the wheel in the position 
required for giving the necessary tension to the spring. This — 
round the arbour and the centre wheel, which turns the second wheel by 
means of a pinion. The second wheel is provided with pins serving to 
raise a light copper rod or spring for shutting off the current from a 
a battery passing through the electro magnet. 


1565. H. E. Newron, Chancery-lane, ‘‘ Coffee mill.”—A communication.— 
Dated 20th May, 1869. 

The bowl is provided with a cover, which is fastened to it by clamps 
adjusted to handles, the clamps having grooves for the reception of the 
handles, thus forming a kind of bayonet joint, which is fastened by 
slightly turning the cover round. Under the cover is fixed a hopper, 
having at its bottom a box or casing for the grinding block; the axle of this 
block is supported by a box below and by a collar above the cover.—Not 
proceeded with, 


Class 8,-CHEMICAL, 

Including Special Chemical and Pharmuceutical Preparations, Fuel 
and Lighting Materials, Preparation and. Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1493. L. A. V. Dupoura, Leicester-street, “‘ Manufacture of gas.”—Dated 

15th May, 1869. 

The apparatus consists of two parts, comprising, first, the gas 
generator, with a purifier attached thereto ; and, second, the carburetter 
for imparting to the hydrogen gas the requisite amount of carbon to 
convert it into an illuminating gas. Inthe generator the process is curried 
on automatically, and the gas is produced by the decomposition of water 
by meaus of the chemical action of acidulated water on metal. The gas 
arrives in the carburetter in a nascent state,and,by being made to bubble 
up through the liquid hydrocarbon contained therein, takes up the carbon 
vapour, which gives it its illuminating power. 

1523. W. Benson, Hexham, “ Reducing ores.” —Dated 18th May, 1869. 

This consists in the employment for that purpose of an arrangement of 
edge runners in place of stamps, which have hitherto been employed, 
the ores or minerals fed to the runners by means of an upnght hollow 
shaft, the lower portion of which is provided with lateral openings in in- 
clined spouts, over which spouts, and through the openings in the shaft, 
the ores or minerals are carried by thin streams of water to the bottom of 
the pan or saucer and underneath the edge rolls, by which means the ores 
or minerals are ground or reduced to a fine thin sludge or slime. 

1540. G. Martin, Dudley, “* Generating gases.”—Dated 19th May, 1869. 

The main part of the apparatus is in the form of a cylinder, and is 
placed either vertically or horizontally, and of such dimensions as may be 
necessary for the quantity of chemicals which it is designed to employ, 
the cylindrical vessel may be made of any suitable material, but it is 
preferred to construct it of iron. Through the centre of the cylinder is 
placed a spindle or shaft, to which are attached arms capable of being ad- 
justed and carrying blades or scrapers, or the arms themselves may be of 
such form as to act as scrapers. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1564. T. Hersert and J. C. Fowier, Surrey, “ Electric signals.”—Dated 
20th May, 1869. 

The inventors first form a hole in the desired position large enough to 
admit of the outer tubular contact piece being readily pushed in without 
hammering. This tubular contact pieve is provided with lugs or projec- 
tions on the outer end thereof, to insure its being kept in proper position, 
an/ it is insulated from the metal washer or disc by means of a disc of 
india-rubber or other suitable material inte: posed between the two. 


Class 10.—M!ISCELLANEOUS., 
1482. H. B. Bartow, Manchester, ‘* Cuses for bottles.”—A communication.— 
Dated 14th May, 1869 

This consists in making the case¢ for bottles and drinking cups of three 
or more parts screwed or otherwise secured together. e cases may be 
made of wood or other muicrial. When the case is made of three parts 
the lower is made to hold the bottle, and reaches up to about the shoulder 
of the bottle ; the middle part is annular, and passes over the neck of the 
bottle ; and the upper part is made large enough to cover the stopper of 
the bottle and to contain a drinking cup in an inverted position, the rim 
of the cup fitting in a circular recess in the upper end of the middle part. 
India-rubber or other packing is placed in the circular recess, and in the 
inside of the upper part, to protect the drinking cup when made of glass 
or porcelain. 

1483. G. F. Henry, J. A. F. Bano, F. A. C. Minister, and G, P. A, 
Fienier, Paris, ‘‘ Wool lubrication.”—Dated 14th May, 1869. 

This consists in replacing the oil or fatty matters hitherto made use of 
for the purpose of lubricating wool by a solution in water or other suitable 
menstruum of any suitably hygroscopic deliq t salt, or bination 
of such salts, with which solution the inventors imbibe or lubricate the 
sheep’s or other wool, or other similar animal textile fibrous materials 
intended to be submitted to carding, combing, spinning, or other similar 
operations, which have been previously deprived of the yolk, or adhering 
natural grease. 

1486. J. H. Jounson, Lincoln’s-inn-flelds, “‘ Treatment of beetroot.” —A com- 
munication.—Dated 14th May, 1869. 

The object is to provide a straining or filtering surface for the pressing 
cylinders used in treating beetroot, which shall not be liable to become 
¢ ogged by the adhering thereto, or the accumulation thereon, of the 
solid or 


tenuous particles of the pulp, the openings being at all times 
perfectly permeable, whilst the juice itself is allowed to pass t 





hrough 

them in a highly pure condition. This result is obtained by the use of a 

smooth metallic filtering or straining surface, that is to say, a surface 

presenting no rough parts to which the pulp can attach itself. 

1488. G. T. Bovsrretp, Loughborough Park, Brixton, “Lifting apparatus.” 
—A communication.—Dated 14th May, 1869. 

The lifting apparatus consists of two similar bent levers connected to- 
gether back to back by a link, joined to each lever at a point intermediate 
of itslength. One end of each lifting lever is intended to enter a hole 
formed for it in the stone or other block. These holes may be cut in an 





inclined direction, so us to recede from each other as they descend into 
the block, and the ends of the lifting levers which enter them have each 
asmall tooth. The outer ends of the lifting levers stand outwards away 
from each other, and are connected by a short chain with ring link in the 
middle, and the lifting chain is connected with the ring by a hook. 
When the strain comes on the lifting chain the teeth on the lifting 
levers penetrate the outer sides of the lever holes and prevent the with- 
drawal of the levers. 


1489. C. H. Garpner, West Harding-street, and J. Bickerton, Oldham, 
“ Lithographic and zincographic printing machines.”—Dated 14th May, 
1869. 


A cylinder or roller of the sponge generally known as the india-rubber | 


sponge, or of such like spongy material, is used, to which water or other 
uid is supplied, either externally or through a perforated hollow tube 
forming the axis of the roller. A bed, sheet, or slab of india-rubber 
sponge, or similar spongy material, is placed in such position with respect 
tojthe roller that it is brought by the motion or stroke of the machine, 
into contact with the roller, which is thus allowed to run upon the bed, 
slab, or sheet. By this contact the moisture of the roller is equalised, and 
the roller afterwards distributes the moisture to the lithographic stone 
or zincographic plate. 
1495. W. Witkrnson and M. Ross, Seymour-street, “* Embossing glass.”— 
Dated 15th May, 1869. 

The first part of the invention consists in embossing the surface or sur- 
faces of glass or metal in the following manner:—The inventors take a 
sheet, atrip, or plate of glass, either white, flashed, or coloured, matted 
or ground, and which may either be ground before or after the operation. 
1498. F. Koun, Robert-street, Adelphi, ‘‘ Extracting juice from sugar.”—A 

communication.—Dated 17th May, 1869. 

This consists in carrying out the whole process of diffusion in the single 
vessel or diffuser, in which the sugar extraction is carried on continuously 
by introducing the slices of cane beetroot or other plants through a feed- 
ing apparatus at the bottom of the vessel, from which they rise slowly 
and gradually to the top, while the fresh water is constantly running in 
at the top of the diffusion vessel, and is drawn off at the bottom as diffu- 
sion juice, after having remained in contact with the slicers for a sufficient 
length of time. 

1499. R., I. I. and 8. R. Bopmer, Notting-hill, “* Five-grates.”—Dated 
17th May, 1869. 

This consists in the application and use of rollers or cylinders forming 
a grate surface, in lieu of either stationary or movable flat grates, or in 
combination with either or with both. The rollers, supported in suitable 
bearings, are ranged parallel to each other, with sufficient space between 
each to prevent contact from expansion of the metal. 

1505. A. Dunn and A. LippELL, White-street, Southwark, ‘* Metal cans,” 
—Dated 17th May, 1869. 

This consists in constructing metal cans or tins in such a manner as to 
occupy little spacein storing. The first improvement consists in protect- 
ing the edges of the vessel from injury by the employment of a turn down 
hoop or band over the edge of the bead or bottom of the tin. Secondly, 


1562. J. M‘Mittan, Dumbarton, and J. M'Grecor, Glasgow, “ Preserving 
iron and steel.”—Dated 20th May, 1869. 

This consists in covering the iron or steel, or structures composed 
thereof, with sulphur. In applying the sulphur it is melted, and on 
being brought into contact with the cold iron or steel it is suddenly 
chilled, and sets into a hard, thin layer of sulphur, covering them.—Not 


| proceeded with. 


1 1570. L. 





in forming the tops or covers for metal cans or tins with a double turned- ; 


over edge or edges, in the manner and for the purpose hereinbefore de- 

scribed. Thirdly, in forming the bottoms for metal cans or tins with double 

turned-over edges, in the manner and for the purpose hereinbefore de- 

scribed. Fourthly, in the employment of the tops or covers and the 

bottoms of metal cans or tins with extended and sunken portions. 

1511. W. R. Lake, Southampton-buildings, “ Drying sugar.”—A communi- 
cation.—Dated 17th May, 1869. 

The time for drying suger loaves in the ordinary manner is from eight 
to twelve days, but with the inventor's improved apparatus this time is 
reduced to twenty-four hours. This improvement is obtained by pro- 
ducing complete currents of heated air in the loaves themselves. —Not 
proceeded with. 

1512. W. R. Lake, Southanpton-buildings, “ Forming screw threads,"—A 
communication.—Dated 17th May, 1869. 

This consists in forming such threads by compression between plates 
having concentric projections upon their faces set at an angle to one 
another and revolving upon axes in different planes. 

1516. C. MoseLey, Manchester, “ India-rubber 
1869. 

This consists in making the india-rubber bags for felt hats in one piece 

and consequently without joints. 
1517. J. Norton, Sheffield, ‘* Cocks.”—Dated 18th May, 1869. 
This ball-cock bas a chamber in the centre of the cylinder, through 


1568. G. Jounstone, San Francisco “ Distilling.”-—Dated 2th May, 1869. 

This relates to an arrangement of the furnace with two discharge flues, 
one of which connects with the space beneath the alembic or retort, and 
the other with the chimney, so that by means of a slide or damper the 
current of heat may be directed intu either passage at pleasure, and thus 
obviate the necessity for withdrawing the fires during the process of 
charging and discharging the still. The retort bas a series of horizontal 
diaphragms or partitions, commencing near the bottom and reaching to the 
top, which separate it intochambers, the lower ones being connected 
by means of holluw return columns, the next ones having distributors, so 
contrived as to thoroughly pass the hot vapours through the liquid con- 
tained within the chambers, while the upper chamber of all contains a 
number of coils of pipe or other deuce, through which the vapour pass and 
thus heat a charge of alcoholic liquid contained within the chamber. 
1569. G. Toncue, Southampton-buildings, * Cutting machines."—A com- 

munication.—Dated 21st May, 1869 

Two simultaneous movements are employed, one for the 
or progression (more or less slow) of the wood or other material to be cut 
the other for the perpendicular or oblique transverse 1uovement of the 
blades or knives ; the speed of this movement depends on the nature of 
the woods or substances to be cut. 





advancement 


Jackson, Bradsord, “* Window shutters.”—Dated 21st Mey, 1869. 

This consists in constructing window shutters of luths or narrow strips 
of wood, or other suitable material arranged horizontally and hinged 
together, the joints being on alternate sides so as to allow them to fold in 
a zigzag Manner one upon another. A box or receptacle is also formed 
or provided under the window bottom, betwixt the masonry and the 
re of suitable dimensions, to receive and contain the shutters when 
vided, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

MAKERS OF FINISHED IRON LESS UNYIELDING IN THEIR TERMS— 
THE PRICES AT WHICH ORDERS HAVE BEEN TAKEN—BUYERS STILL 
ATTEMPTING TO BRING DOWN PRICES —THE WORKMEN AND THE 


RISE: The lesson to be learnt—RAILWAY IRON: Good trade: Ex- 
ports of rails continued—PIG Inon : Prices quoted—Coat: Less 
active—CoLLiERs : Their wages —INsTITUTE OF MINING AND 
CIviL ENGINEERS : What is being done : Papers to be read —THE 
DISTRESSING BOILER EXPLOSION: Remarks —FATAL TUYERE 
EXPLOSION —THE MANUFACTURING TRADES IN AND ABOUT THE 
LARGE TOWNS AND THE SUBURBS: Branches speciticd -A Bir- 


MINGHAM FIRM: Changes—THE FRENCH TREATY : 
observations upon it by a Birmingham manufacturer 
FORDSHIRE PoTrERies: Quarverly meeting of Caamln 
AT DupLEY—CANNOCK CHASE AND ITS COLLIERIES. 


I nportant 
THE Srar- 
r—RaAILWAY 


Less reluctance is being displayed by the majority of the makers 


| of finished iron in this district to negotiate with buyers upon other 


than rigid terms, embracing the full advance upon which the trade 
at its last official meeting determined. This condition of affairs is 


| brought about by reason of the continued withholding of orders 
| by the bulk of the purchasers, 


bags.”—Dated 18th May, | 


which works a cone valve attached to the lever of the ball, which, by | 


direct action, opens or shuts the valve and prevents it sticking. —Not 

proceeded with. 

1518. J. WATERWORTH, Burnley, “ Fire-grates.”—Dated 18th May, 1869. 
This consists in combining with ordinary fire-grates a movable plate 

This plate is placed underneath the grate, and projections or prongs are 

formed thereon corresponding to certain of the spaces between the bars. 

—Not proceeded with. 


1521. F. Watton, Wolverhampton, ‘‘ Coal vases.”—Dated 18th May, 1869. 

In constructing coal vases according to this invention, the inventor 
makes them out of an outer metallic case and an inner metallic case or 
frame, the inner case or frame supporting a box in which the coal is 
placed. This box may either be capable or incapable of removal. The 
front or one side of the outer case is open, and to the bottom edge thereof 
the inner case or frame is jointed. By turning the inner case or frame 
upon its joint it moves in a vertical plane, and can be turned into the 
outer case so as to close the vase or be withdrawn from the outer case, so 
as to open the case. 

1522. J. Woopwarp, Manchester, “‘ Gas and water meters.—Dated 18 th Mag 
1869. 

This consists in the combination of an india-rubber, or other elastic or 
flexible diaphragm with concave or recessed plates or castings, having 
ports and passages in them for the gas or liquid to communicate with each 
side of the diaphragm, and a slide or other valve or valves to open and 
shut the communication alternately with the supply and outlet pipe 
Not proceeded with. 


1526. E. C. Warsurton, Bristol, “‘ Registering votes..—Dated 18th May 
1869. 

The apparatus which the inventor employs when simply votes aye or 
no require to be recorded consists in two channels formed in a suitable 
case, which he prefers should form part of the door of a closet in which 
the voter is enclosed whilst voting ; into one or other of these channels, 
which correspond the one to an affirmative the other to a negative 
vote, the voter, whilst hidden from view, deposits the ballot ball, which 
in running down the passage into which it is introduced touches two 
triggers ; the first as it is moved drives one step forward the first of a 
train of counting wheels, which give motion to tell-tale hands on dials 
visible to the voter and to those exterior to the voting closet. The first 
triggers of both the ballot ball passages are geared together, so that the 
tell-tale hands which they actuate indicate the total number of voters 
using the apparatus After moving the first trigger the ball rolls on down 
the passage and touches a second and independent trigger, which also in 
a similar manner actuates counting wheels indicating on dials the 
number of motions of the trigger, and consequently the number of 


voters placing the ball in this passage; and as each passage is thus fur- | 


nished with dials in connection with it; the indications on these dials will 

ghow the number of the affirmative and negative votes. 

1535. A. VAN WINKLE, Southampton-buildings, “ Securing corks."—A com- 
munication.—Dated 18th May, 1869. 

This consists of a clip or fastener, the ends of which are jointed or 
secured in eyes or loops formed in a band or ring encircling the neck of 
the bottle. The clip or fastener is formed with two arms extending up 
at the sides of the cork, which arms are united by a cross piece designed to 
rest upon the top of the cork when the same is inserted in the bottle. 
The inventor prefers to form this clip or fastener of iron wire, which 
should be coated or covered with tin, lead, or other comparatively non- 
oxidable metal or material. The top or cross piece is curved or bent in 
such a manner that the central part projects over and secures the cork 
when the same is released from the curling machine. 

1536. W. R. Lake, Southampton-buildings, “ Bottle capsules.”—A commu 
nication.—Dated 18th May, 1869. 

The principle upon which this system is based is the arrangement of 
the dies in degrees or steps, so that the material having been subjected to 
the first pressure in the die at the upper step fulls into the die at the next 
step, where it is subjected to a second pressure, and soon. The number 
of the steps will be varied according tothe number of punches which are 
to operate in the machine. 

1551. J. Lancuam, Leicester, ‘* Ash pans.”—Dated 19th May, 1869. 

The inventor employs 4 movable ash pan such as now commonly used 
to receive the ashes from a fire-grate, and within this ash pan, and fitting 
closely to the sides thereof, he places a sifter or riddle with a perforated 
or openwork bottom, which is kept u slight distance above the bottom of 
the ush pan, to allow the ashes which juss turough the riddle to 
accumulate in the ash pan beneath it. 

1552. W. F. Futter, Bank Worthing, “ Securing safe doors.”—Dated 19th 
May, 1869. 

The inventor makes tLe stem of the bolt with a screw thread upon it, 
so that by turning the screw stem by a hand-wheel upon its upper end 
the bolt may readily, and with very little exertion, be raised and lowered 
or moved toand fro. With the upper end of the stem of the bolt the 
inventor also combines a lock, by which, when the bolt is fastening the 





door of the safe or strong room, the stem of the bolt may be locked and | 


prevented from turning.—Not proceeded with. 


Buyers have this week been enabled in some cases to place orders 
at an advance of only 10s, a ton upon former rates, even though 
12s, 6d. was refused in the same instances a week ago. There are 
less numerous cases in which a rise of 15s. is being got, and fewer 
still where the full advance of 20s. is obtained. 


A very stout front is being shown by the merchants 
and factors against the great upward movement in quo- 
tations, and there are prominent instances this week 
in which men of very extended experience predict with 


great confidence that the rise cannot be maintained. Makers, 
however, will not admit that this is probable ; but confess that the 
advance may have been premature. Their confidence that they 
shall be able to carry out their resolution is increased by the South 
Yorkshire masters having given their men an advance correspond- 
ing to that which the South Staffordshire men have obtained. 
Likewise that it seems inevitable that the movement of the men 
in the Cleveland district must result in their getting higher wages; 
and that a similar issue will attend certain steps which have been 


begun by the men in the South Wales district. They 
are prepared for a quiet trade between this date und a month 
on in the new year; and they believe that there 
will be considerable slackness of work at many esta- 


blishments, by which the men will be yet further taught that 
their interests and those of the masters are not dissimilar. So 
that if the demands of the men for more wages force the masters 
to take a longer step than would otherwise have been the case, the 
men will have seen that the sword which they brandished had two 
edges. But there is reason to conclude that in the localities 
where the men were loudest in their demands fur more money 
there the demand ia fair and is not likely to show any falling off. 

These localities are chiefly supported by the demands of the 
railway companies abroad and at home. Work of this class is 
plentiful, whether with reference to iron aud steel required for 
permanent way or for rolling stock. 

The firms who went into the rail trade are still tolerably busy, 
and are exporting both from Liverpool and Gloucester in particular, 

The pig iron trade is steady, and prices are firm. Hot wir pigs, 
ma le from the native ores of the district, range from £3 12s. til. to 
£3 15s., and cold-biast from £4 5s. to £4 10s. per ton ; but little of 
the latter quality is manufactured in South Statfordshu 
make being confined in a great measure to Shropshire. Common 
forge pigs are quoted at trom £2 17s. 6d. to £5 2s. Gd.; hydrates 
from £3 10s. to £4 2s. 6d., according to the brand ; common 
melters, Nos. 1, 2, and 3, from £2 15s, to £3 per ton. 

Coal is in good demand at most of the pits, but there is not so 
much pressure as was observed a fortnight ago. 

The colliers who were showing some symptoms of restlessness in 
the thin seam localities on the Dudley side, and threatened to 
compel their masters to give them a rise of 6d. rather than 3d., 
which they were offered, have now all resumed work upon em- 
ployers’ terms. 

The third anniversary of the Oaks explosions, due on Sunday 
next, the 12th of December, and its recurrence will find from 160 
to 170 of the bodies then lost in the mine, although a large 
quantity of coal is being got and sent to various parts of the 
country. The recovery of the bodies has, up to the present time, 
made only slow progress, about fifty bodies having been got out 
since the last anniversary. The general fund which was raised for 
the relief of the widows and orphans throughout the whole of 
England and Wales is working well. The amount subscribed was 
£48,398, and this has, since the explosion occurred, been dispensed 
weekly by the secretary of the fund. There were originally 150 
widows and nearly 300 orphans left destitute. Upto the end of the 
second anniversary thirty-one had re-married, and during the past 
a a considerable number of others have become re-engaged, and 
have received £10 each as a marriage portion. The South York- 
shire Miners’ Union also continue to relieve the widows and 
orphans weekly. Since the explosion the association has spent 
about £10,000 in supporting the bereaved. It is to be regretted 
that up to the pre-ent time two noble projects have not been 
carried out, although they have been proposed. The one was the 
erection of a memorial church to the lamented Mr. Parkin Jeffcock, 
the well-known engineer, and the {other the erection of a monu- 
ment to the heroic conduct of Mr. Mammalt and Mr. Embleton, 
two other mining engineers, who rescued the last living man who 
was taken from the workings of the pit. 

The South Midland Institute of Mining, Civil, and Mechanical 
Engineers held a meeting at Wolverhampton on Tues lay. A com- 
munication was received from Mr, J. }. Baker, the Goverament 
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inspector of mines for the district, intimating that his first lecture 
on the subject of mining and underground gases would be 
delivered at the January meeting. To this meeting it was deter- 
mined that as many colliery proprietors, underground managers, 
and others should be invited as could be accommodated in the 
room, and that the lecture should be advertised. The president’s 
paper ‘*On the South Staffordshire Coal-field,” it was added, 
would be read at the February meeting, to be followed at subse- 
quent meetings by the hon secretary’s second paper ‘‘On Educa- 
cation in the Mining District,” and a paper ‘On Boiler 
Explosions,” which, at the request of the committee, Mr. B. P. 
Walker consented to prepare. Arrangements were then made for 
the printing of the half-yearly ‘‘ Transactions,” a monogram for 
the seal of the institute was adopted, and other business was dis- 
nosed of. 

: The dstressing boiler explosion at the Britannia Ironworks of 
Messrs. Lreretou and Co., which has caused the death of eight 
workpeople, is giving rise to much discussion upon the character 
of the boilers set up at some ironworks and collieries, and is 
causing much diligent inspection of those generally in use here- 
abouts. The inquest, which stands adjourned until next Monday, 
is likely to issue in a verdict by which further proceedings will 
have to be taken. It was a pitiful sight at the first inquest when 
the engine-driver—in whose care the boiler was at the time of the 
accident—presented himself for examination, suffering as well 
from the infirmities of age as from the effects of the accident. He 
was sixty-two ycars of ag», was very deaf, and had been burnt in 
the back so that he could hardly walk. 

The tuyere explosion at the Old Level Blast Furnaces, Brierley 
Hill, has had a fatal issue. At the inquest upon the deceased, 
held on Tuesday, Mr. John Samuel Hill, the engineer at the 
works, said that the tuyeres in use at the furnace were made of 





boiler-plate iron, and were, in his opinion, sufficient for their 
purpose. Since the accident he had, however, recommended the | 
use of a tuyere of another make—one which would contain a 
smaller quantity of water. He believed that the explosion of the 
tuyere had been caused by a quantity of melted -iron having 
become “pocketed” above its nose, which it wore away by 
dripping upon it. He had since suggested that the points of the | 
tuyeres should be protected from anything of this kind by a pro- | 
jecting brick. . 

The manufacturing trades are steady. Excepting in rare | 
instances there is not more activity than there was last week, | 
either in the towns of Birmingham and Wolverhampton or their | 
encircling townships; but there is no less, s 

Happily, some firms who use iron and steel as the chief 
materials have received instructions to “‘go on” even at the 
advanced prices. This is notably the case in the edge-tool line, 
where the goods required are intended chiefly for use in the culti- 
vation of the soil in the Southern States of United America and 
in South America proper. Than now there never, perhaps, was a 
greater inquiry on account of both these markets. That in respect 
of South America this should be so is particularly gratifying, after 
the large exports just completed with a view to save the increased 
«luties. 

There are some fair inquiries in the market for constructive 
ironwork of a valuable class, as well as for railway goods. 

The light foundry trades are exceedingly pressed with orders, 
and there is a better inquiry for iron goods required by the agri- 
culturists, and particularly for fencing. 

The users of the yellow metals are doing a better trade 
than those who manipulate the white. For instance, the chande- 
lier and tube firms are in better employment than the tin-plate 
workers. 

For some time there has been a vigorous effort made in Dudley 
with a view of getting a railway station into the centre of the 
town, which, it’ will be remembered, is at a high elevation, with 
the West “Midland branch of the Great Western system passing 
beneath it.. At the same time it has been desired to get a more 
direct line to Birmingham than at present exists, though that 
town is approached alike by a line on the Great Western and upon 
the North-Western systems. The aid of Mr. Sheridan, the 
M.P. for Dudley, has been invoked, and he has promised his con- 
stituents great things. On Tuesday evening a preliminary meeting 
was held at Dudley, with a view to the starting of a new railway 
direct to Birmingham. It was presided over by the mayor of the 
borough, and shares were taken and a provisional committee 
formed. 

Messrs. James Toy and Son, bedstead and tube manufacturers, 
of the Soho Works, Spring-hill, Birmingham, are winding up their 
concern with the help of the trustees. Mr. Alfred Toy, who died 
in December, 1867, was larzely indebted to Mr. M. P. W. Bolton, 
and his son-in-law, Mr. J. W.'J. Pashby, has now, with Mr. Bolton’s 
concurrenee, placed the estate in the hands of trustees to realise 
for the benefit of the general creditors, the balance to go to Mr. 
Bolton. The deed provides that the assignees may continue the 
business for a period not exceeding twelve months, if they find it 
(with a view to working up the present stock) desirable to do so, 
The stock-in-trade, tools, and book debts assigned, have been care- 
fully estimated to be of the value of £21,800 or thereabouts, and 
the amount owing to Mr. Pashby’s creditors is upwards of £16,000. 

Discussions in this part of the kingdom upon the commercial 
treaty with France have brought out Mr. Charles Henry Wagner, 
of Birmingham, who took a very active part in negotiating the 
treaty and in arranging the tariff which sprang out of it. In a 
communication published on Wednesday, the 8th inst., he says :— 
‘*Now what has this French treaty really done? It expunged 
from the French tariff (among other things} the word ‘ prohibited’ 
in the old tariff enumeration of ourrages en metaux denominés ou 
non—which is, articles of metal specified or not—and a specific 
duty, ‘not exceeding 30 per cent., ad valorem,’ was insisted upon. 

“Tn 1861 we all,seemed delighted to see a market opened to 
which we might now send some twenty thousand articles manu- 
factured of metal, whereas formerly the same wares were totally 
excluded from such market. 

“T have always contended that the tariff on our metal manu- 
factures is moderate, and quite as low as we could get as a first 
instalment and as an exchange for prohibition; still there are cases 
where alterations can very well be introduced, and no doubt will 
be effected by proper representations. There has, however, in all 
the late discussions not been much tangible complaint expressed as 
to the French tariff rates on metal wares, 

‘* When I maintain that the present French tariff needs revision, 
I do not thereby express my individual opinion alone, for in 1861, 
at almost the last interview I had at Paris with Mr. Cobden, I 
pointed out in the then all but adopted tariff several items peculi- 
arly unfavourable to English industry. His reply was, ‘It was 
not so much a question of what we wanted as what we could get ; 
and, if I am spared, I think the Emperor and myself may produce 
a much better tariff in 1871.’” 

The Staffordshire Potteries Chamber of Commerce held a 
quarterly meeting at Stoke-on-Trent on Monday evening, Mr. E, 
T. W. Wood in the chair. The first business was the consideration 
of the proposed abandonment by the North Staffordshire Railway 
Company of the loop and branch lines in the Potteries. A long 
discussion took place on the subject, in the course of which it was 
stated that the company deserved some consideration at the hands 

of the manufacturers of the district, inasmuch as in 1866 they 
lowered the tolls on the canal under their control, and it was 
alleged that the district had not the full benefit of the reduction, 
in consequence of the Bridgwater trustees having increased their 
charges for carrying goods. The chamber, in the interest of the 
district, passed a resolution in favour of opposing the abandonment 
of the proposed new lines, and appoi ted a committee to confer 
with the local governing bodies, which are arguing an opposition 
to the company in the matter. A committee was also appointed 
to consider whether the River Weaver could be made available for 
carrying the potters’ heavy materials from and the manufactured 





| entered into. 





goods to Liverpool. 
Mention was last week made of the continued development of 


the mining district of Cannock Chase. Correctly, it is remarked 
that there mining has been reduced to a science, by which means 
operations have been rendered economical, safe, expeditious, and 
capable of being conducted upon aclarge scale. By one pair of 
shafts, the sinking of which was begun less than four years ago, 
1200 tons aday are being brought up. These shafts are 12ft. in 
diameter, and have a double band, with a two-decked cage, carry- 
ing two tubes, or corves, of 10 cwt. each of coal. They are worked 
at the rate of something like twenty miles an hour. The depth to 
the ‘‘deep coal” is 200 yards, and a face is worked on the long-wall 
system of nearly 1200 yards, The interiors of the pits are models 
of completeness, comfort, and convenience; the utmost facilities 
are afforded for despatch, and they are well lighted and-ventilated. 
Quite a little colony is springing up round these works, which are 
leased from the Marquis of Anglesey. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Approach of the end of the year: As usual a 
slight lu! in the trade : Extension of the lull to the rail depart- 
ment: Rail business hitherto brisk: No probability of many new 
transactions being entered into: Theeffect of the quietude on present 
employment, sufficient orders having been previously secured: Bar 
trade quieter than in any other districts: Expected revival in a 
short time: Better inquiry for best brands of pigs: Stocks reduced 
—THE WAGES QUESTION —BRISTOL WAGON Works Company, 
LIMITED—PEMBROKE AND TenBY CoMPANY —RETURNS OF THE 
TRADE OF THE SouTtH WALES PORTS—NORTH WALES SLATE 
Supety Company, LimirEp—AccIDENT aT DowLAIs—PEny- 
DARREN WoORKS—PoNnTYPOOL WORKS. 

As the end of the year approaches there is, as is usually the case, 

a slight lull in the actual transactions in the iron trade. This even 

extends to the rail department, which has hitherto been so 

remarkably brisk, and from the present time to the end of the 
month it is not probable that many fresh transactions will be 

This quietude does not, however, affect operations 

at the works, because the orders that have been secured since the 

commencement of the quarter are amply sufficient to keep all hands 
employed for the next two, and, in some instances, three months. 

The remarkable feature is still presented by South Wales of the 

bar-iron trade of the district being far quieter than that of any 

other iron-producing districts. It is rather difficult to account for 


| this difference as to the demand and price; but it is believed that 


it is only an exceptional state of things, and that a short time will 
witness a revival which will place Welsh merchant iron in as 
favourable a position as that of Staffordshire or Cleveland. 

There is a better inquiry for the best brands of pigs, as the fact 
that stocks are materially reduced in other districts, as well as in 
South Wales, is beginning to have a favourable influence on the 
market. A further addition to the price of at least 5s. per ton is 
necessary to place the pig iron trade in anything like a relatively 
satisfactory position to the rail branch. 

Scarcely anything new is to be recorded this week in reference 
to the wages question. The men employed at several of the smaller 
works, which are engaged in special branches of the iron trade, are 
about to receive a rise averaging 10 per cent. It is fully expected 
by the hands at the leading establishments that they will obtain 
an advance concurrent with the beginning of the new year, but it 
is doubtful whether this expectation of theirs will be realised. As 
remarked in a previous report, very many contracts haye yet to 
be executed which were taken on prices which will leave hardly 
any profit to manufacturers ; conseyuently, itis probable that the 
men will have to wait until the new orders recently secured are 
worked upon before they can receive an addition to the present 
scale of wages. 

At a meeting of the directors of the Bristol Wagon Works Com- 
pany, Limited, held at Bristol, it was determined to declare an ad 
interim dividend for the half-year ending the 30th September last, 
at the rate of 5 per cent. per annum. 

The directors of the Pembroke and Tenby Railway have con- 
cluded satisfactory arrangements with the Admiralty, with the 
view of extending their line to the dockyard at Pembroke. 
The extension will effect a great saving in the carriage, cost of 
coal, material, and other supplies required for the dockyard. 

The returns of the trade of the South Wales ports for the past 
month, and the corresponding month of last year, are as follows :— 

Exports oF Coat. 


November, 1869. November, 1868, 








ons. Tons. 
Cardiff .. + « 0c co eco 206,046 «2 oc ce ce 153,915 
Newport... .2 oo «+ 6 of 34,794 oe we oe of 27,963 
Swansea... oc co co oo co 40,424 «6 oc -o oe 38,488 
Lianelly .. ee of «+ 8 «6 T7001 we co ce co 5997 

SuipMents Coastwise. 
November, 1869. November, 1868. 

‘ons. Tons. 
Cardiff .. 75,088 .. 
Newport .. 62,695 . 
Swansea... .« . 19,475 4. 
Lianelly .. oe ef oe co oe 8319 .e -2 ef 10,142 


Cardiff also exported 20,008 tons of iron, and 8386 tons patent 
fuel ; Newport, 9040 tons iron ; Swansea, 1219 tons iron, and 
tons patent fuel. 

A petition to wind up the affairs of the North Wales Slate 
Supply Company, Limited, has been presented to Vice-Chancellor 
James. This company was formed for the purpose of working 
quarries near Bangor, with a capital of £50,000 in £5 shares, The 
petitioner advanced £1500, and in return received 1300 shares, of 
which he alleged he was the absolute owner. The rey oy i how- 
ever, has existed twelve months without having tried to do busi- 
ness, and the directors who had been appointed retired from the 
board; the petitioner was, therefore, it was urged, the only share- 
holder practically. The Vice-Chancellor, seeing that the respon- 
dents held that the petitioner was only a mortgagee, and offered to 
pay him the £1500 at once if the petition were withdrawn, advised 
the petitioner to prosecute his claim by a bill at Chancery, and 
dismissed the petition with costs. 

A frightful accident occurred at one of the Dowlais Iron Com- 
any’s coal pits, near Dowlais, on —— Two men, named 
Villiam Long and William Dunstone, the former forty-three, and 

the latter nineteen, were ascending the No. 1 deep pit, which is 
about 400 yards deep, and when the bucket had been raised about 
150 yards the rope snap) suddenly, and they were precipitated 
to the bottom of the shaft, their ies being thereby literally 
dashed to pieces, and were afterwards carried home in sacks. 
Long had only a very short time Ppp J ascended the shaft 
before, when finding that he had left a mandril behind him in the 
workings, he descended to fetch it, and was again ascending, in 
company with Dunstone, when the shocking accident occurred. 

The last obstacle in the way of restarting the Penydarren 
Works has, it is believed, been removed, as the suit which has been 

nding for the last two years between Mr. R. Fothergill and the 

essrs. Davies, Williams, and Phillips, the purchasers of the 
works from the late Mr. Farman, on account of the alleged 
damage done by the demolition of a portion of the Lwgrne dl and 
machinery, has now been brought to a close, and the works are 
entirely in the hands of the Plymouth Iron Company, of which 
Mr. Fothergill is the head. Therefore, it is not improbable that 
after a little time these works will be again in oe as meee | 
perhaps, however, in puddling operations chiefly, as it is believ 
that the company has sufficient blast furnaces already in work. 

The managers of the Ebbw Vale Company are now removing the 
greater part of the duplicate machinery at the Pontypool Works, 
so that there is little prospect of that establishment going on as 
expected. No ent, it is understood, could be e with 
Mr. Leigh’s trustees 3 effect a reduction of the rents and royal- 
ties, and the Ebbw Vale directors appear to have come to the con- 
clusion that their only course was to close the mills and forges 


altogether. One out of the four blast furnaces is kept going. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LIVERPOOL: Launch of a steamer for the African trade—MAN- 
CHESTER, SHEFFIELD, AND LINCOLNSHIRE RatLway: Wew 
Holland pontoon—THE CLEVELAND IRON TRADE: State of trade 
in South Yorkshire—Gas AND WATER AT SHEFFIELD—STATE OF 
TRADE AT SHEFFIELD—LANCASHIRE UNION RaILwAY—TRAM- 
Ways AT Bury—CoaL IN Notrs—NorruH-EasTeRN TOPICS: 
Railway extension. 

On Saturday, Messrs. Royden and Son launched an iron screw 

steamer for the west coast of Africa trade. The new vessel is 

210ft. in length, by 27ft. beam, and 13ft. 6in. depth of hold. Her 
main draught of water on launching was only 4ft. Gin. The vessel 
has been built for the African Royal Mail Company’s colonial 
service, with a special view to the crossing of daw bars—a 
service which is at present performed at great risk by boats. The 
new steamer was named the Eboe. The engines are to be supplied 
by Messrs. James, Jack, and’Co., of the Victoria Foundry, Liver- 

ol, and are warranted to drive the Eboe at the rate of eleven 

nots per hour. 

The Manchester, Sheffield, and Lincolnshire Railway Company’s 
new Holland pontoon, which was sunk during a very heavy gale 
on the 9th of October, was on Friday successfully raised, and the 
whole mass has been laid about 200 yards to the westward of the 
New Holland pier. 

Returns showing the state of the stocks at the Cleveland Iron- 
works have scarcely been made up at present, but it is anticipated 
that there will not be an increase ; iron, which was waiting for 
ships at Middlesbrough, having been sent by rail to other parts 
for shipment to the Continent. There is an excellent demand for 
pig iron, and many of the makers are declining to book orders at 
—— rates, being satisfied that prices will improve. There is 

ittle or no change in the finished iron trade. 

The South Yorkshire iron trade continues active. The steel- 
works are now much busier than they have been for a long time 
past ; large orders for Bessemer steel have been received. The 
South Yorkshire coal trade is active ; large deliveries have been 
made to London both by the Great Northern and the Great Eastern. 
Coke continues in brisk request ; a good deal of what is made is 
sent to ironworks in Lincolnshire, 

The Sheffield Town Council has determined to apply to 
Parliament for powers to purchase the undertakings of the 
Sheffield gas and water companies, The companies have resolved 
to*oppose the application. 

It is anticipated that the Nottingham corporation will find coal 
— its land, and it has been suggested that it should open col- 

eries. 

Most of the railway branches of Sheffield have been doing a good 
trade of late. The demand for steel has not been very active, but 
for merchant iron there has been a fair inquiry, and the puddling 
furnaces and rolling mills are working full time. 

The clerk of the Bury Improvement Commissioners has been 
instructed to oppose a scheme for laying down tramways in the 
district of Bury, on the route from Bury to Manchester. 

The cost of the Lancashire Union Railway, opened last week, 
was about £900,000, or £20,000 per mile. The engineers were Mr. 
T. Bouch, of Edinburgh, and Mr. E. Dorning, of Manchester ; the 
resident engineer was Mr. G. Lee, of Manchester. The line is laid 
with steel throughout, the Lancashire Union Company being thus 
the first railway undertaking which has used only steel rails, 








PRICES CURRENT OF METALS AND OILS. 
























- 1869. | 1868. 

Coprer—British—cakeandtile) £ sd. £38.d.) £€8d.2#58. d. 
PCr tON cecccccccccescce| 70 1U U.. 74 0 0 73 O 75 0 
Best selected 73 0 0.. 76 0 0 76 0 7 0 
heet ...0. 77 0 0..79 0 0 78 0 : 0 
Bottoms ........ 81 0 0.. v 0 0/81 vu 0 
Australian, per to 7210 0.. 75 0 0!' 76 0 0 
Spanish Cake ... 69 0 0..70 0 0) OO 7) 
Chili Bars........ 6610 0.. 67 0 0 69 0 0 
Do. refined ingot 71 0 0.. 7210 0| 71 10 0 
Ye ttow Merat, per lb. .. | 0 0 6 O 06}! 0 0 6} 

Iron, pig in Scotland, ton | 215 9 cash | 213 7% 
ar, Welsh, in London.. 700... 7 2 6 610 0.. 615 oO 
Wales ......| 6 5 0. 610 0/ 6 00.000 
Staffordshire | 8 0 0.. 8 7 6| 7 7 6. 710 © 
Rail, in Wales....... ecsooee| 7 0 0.4. 7 5 0] 515 0.1. 6 0 0 
Sheets, singlein London ../10 0 0..10 5 0} 950.. 976 
Hoops, first quality ........, 815 0. 95 0) 850.876 
Nailrods ..ccccocsece | 8 5 0.. 810 0] 7 7 6. 715 © 
Swedish.....cce-secscsseeee| 915 0.610 5 0] O17 6.10 56 O 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 0/18 5 0..18 7 6 
English, W.B. ....ce.seeceee| 1912 6.1915 0/21 0 0.. 21 5 O 
Other brands .... eoeeee| 1815 0.19 5 0/19 0 0..19 5 O 
Sheet, milled .. coseee| 20 0 01. 0 0 01/20 00. 00 6 
Shot, patent...... coooee| 22 0 01. 0 O 0] 22 O 0.. 22 5 QO 
Red or minium .....s.e60+-| 2010 0.. 0 0 0] 2010 0.. 2015 0 
White, cccecccescoecess| 26 0 0.. 28 0 0/27 0 0.. 28 0 O 
ground in Oil sesccccceses| 26 0 0.. 29 0 0/26 0 0.1.29 0 Q 
Litharge, W.B. ..eresceeeee| 24 0 O01. 0 0 0/24 0 0.. 000 
QUICKSILVER, per bot. ....s0+.|/ 617 0.. 618 0] 617 0.. 000 
SPeTER, Silesian, per ton....| 12 10 0.. 1915 0/20 5 0.. 2010 © 
English V& 8S .....seeeeee--| 1910 0.. 0 0 0/20 0 0..20 5 O 
ZINC, ditto sheet..cccscscesese| 24 0 0.. 2410 0] 26.10 0.. 0 0 0 
Sree., Swedishfaggot.......-| 0 0 0.. 000) 000.000 
Keg... sees coce-cescececeees| 15 0 0... 0 0 0/1415 0..15 0 0 
Tin, Ca, PEF CWt. seoeeceeee| 51510.. 0 0 0] 5 3 O.. 5 810 
Straits, fin: soccsescee| 515 01. 0 C6 0] 5 2 O17 5 210 
For arrival ..ccccccscoeee| S514 0.1. 515 0] 5 210. 5 210 
English blocks ...eccscseee| 519 0.2. 6 0 0} 5 30. 000 
e crecccccesecscceess>| 6 0 0.4. 6 1 0} 5 40.. 000 
Refined, in blocks........] 6 3 0.. 6 401 5 60.. 000 

TINPLATES, per bx of 225 shee’ 

C COKC csccccccccsccccovece| 12 0. 15 0120.18 0 
IX ditto... ..cccccccesccoccce| 1 8 O.. 11l OF} 180... 19 0 
IC charcoal ..ccccccseceseee| 18 0. 110 0} 180.190 
IX ditto. .cccccccccecsscoeee| 114 0. 116 0} 114 O.. 115 O 
Coats, best, per ton eeseseeees| 023 6.6. 0 0 0] O18 6.. 019 6 
Other sorts ......ecsesceese| O17 6.. 0 0 0] O15 6. 018 0 
O11s, per tun, Seal, pale......| 40 0 0.. 0 0 0/3510 0.. 00 0 
Brown cocccevccccccesees| 3510 0.. 36 0 0} 31 O O.. 32 0 O 
Sperm, body .eoc.ceeseeeee| 86 0 0.. 88 0 0/95 0 0.. 0 0 0 
ie, South Sea, eooeee| 40 0 0.. 0 0 0) 38 0 0..40 0 0 
CLOW ccccccccosescccees| 38 0 0.. 39 0 0] 37 O 0.. 39 0 0 
Brown 35 0 0.. 0 0 0) 33 0 0.. 34 0 0 
1. Fis 32 0 0.. 00 0/32 00.000 
Olive, Gallipoli .... 57 0 0.. 0 0 0/64 00.000 
iS) 55 0 0..56 0 0}60 00. 000 
Palm ..cccccces 4010 0..41 0 0/44 00.000 
ecccccseccccccceccs, | 2815 0.. 29 0 0/26 5 0.. 0 0 O 
Ray English pale ....| 3910 0.. 40 0 0/33 0 0.. 3310 0 
TOWN cesesscese -| 38710 0.. 0 0 0/381 0 0. 000 
Foreign 42 0 0..42 0 0/34 00.. 09 00 
Brown ' 8715 0.. 0 0 0) 31 0 O.. 3110 0 
seeeceee o+| 75 0 Ov 0 O 0] 67 O 6... 69 0 O 
Tallow socccccccccccscesesess| 35 0 O.. 0 0 0) 37 0 0... 38 0 O 














PRICES CURRENT OF TIMBER. 
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4 1868, 1 | 
42:4 5.| £8 £ & | Per load— Z24e240424046 
+10 0 11.10} 10 10 12 10 | ¥ei. pins, por reAnced ©. | 
D215 415| 310 410 Canada "1s quality 18 10 1910/16 017 0 
14051/3 040 do. .. 13 01310 11 512 0 
© 0 0 0| O O O O| Archangel, yellow.. 1010 1210 101013 5 
510 517| 5 & 6 0|| St. Petersburg, ycl. 11 0 11 15,10 013 0 
45 5 0| 315 415) Fin coccvceee 68 7201 65 7 & 
4 5510| 4 0 5 5\| Memel............ 7 0 9 0112 018 0 
© 0 0 O| O O O O|| Gothenburg, yel. .. 8 0 910) 8 0 910 
456 5] 40 510) whie 0 0 0 0| 000 
fir 210 4 0| 310 4 0|| Gefie, yellow .. 9 01010) 9 010 0 
210 310| 210 8 10)| Soderhamn........ 8 0 910) 9 01010 
Riga .... 315 3 0 7S | eee 
Swedish ........-.2 6 210] 9 2 9 7|| 120f. by 3 by 9$10 0 1910) 10 10 12 10 
pine 4 5 Deck plank, Dnt. 
Tipincd 0.00/00 00| perdi iin t 9900 0000 
Lathwood, Danta fm.4 0 6 0/ 510 6 10) Staves. per standard M. 
Bt Peter's 6 0 6 5| 710 8 10| Quebdecpipe ...... 65 067 10 771080 0 
Deals, per G., 120 by 3M. 9in. | | ol Puncheon .. 19 0 0 0 2110 0 
Quebec, w! spruce Baltic, crown - 
StJobn,whtspruce 12 015 0113 015 0 Pipe .......,)2 915001850 1800 


Dec. 17, 1869. 
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THE FIELD ARTILLERIES OF EUROPE. 
From authentic sources we present our readers this week 
with-particulars of the field artillery equipments of England, 
Austria, France, Italy, Prussia, and Russia, which practi- 
cally comprise the whole, as the minor powers, including 
Turkey (assumed as one of the European family, and so 
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| tion is needed for eyes in the habit of looking at our 
| pages. The axles are of steel, the wheels and trails of 
hard timber ; the naves of the former of bronze, and fre- 
quently of tough cast iron. The seats upon the axles, for 
two gunners, are of hollowed sheet iron, and mounted 
upon somewhat rigid spring blocks of india-rubber, not- 
withstanding which, over rough ground or pavement, at 


393 








a change of elevation’ equal to two threads for each 
revolution of the elevating hand wheel. This system of 
double-threaded screw for rapid elevation of heavy muzzle 
ey | guns artillery we are informed was first brought 
vefore the Ordnance Select Committee at} Woolwich by 
its inventor, Mr. R. Mallet, in 1858, having been pro- 
duced by him two years before, in 1856, to Sir John F 


TABLE I.—Showing the Particulars of Construction, and some Results of the Firing, of Rifled Breech-loading Guns and Mortars of the Prussian Service. 
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8 Length. | Diameter. | Distance. | 
A Width of | —-— Pa ‘ea Gee oe * _ S | 2 2 ing to 
s|& groove. ¢ | a“ ve - Ss | Ss & | sei]eée extreme 
aie exp Girin lEle . ae Si 38 |. |Blie' &)| # las ae ee 
NATURE OF GUNs. ia ioim— ak | 2 4 Pe 2 2 i168 3 > ite eistiz ; 
iais ; , = | = Z 25 } ae ze ES 3 ss a is Bi , 
1 3 ot = 2 ae is a pes - 7 ¥ 22 S | 3 32 S| ele 1 
BI<Si/<5) 88 = 5 set | 213%, 5S & . s ee : 
a = = 4 = ; a8 ” - o Ss | 
Zz a = I | 1 
mong we menniae an a =" ee so" Pay bee pep ee ey a EXAg PR Drage Yee t 
i™. in in. met n. | in in. | = in | in, | in | in in in in in. | in. [pds. 1L.|pds.ll |fthons! lines | 1 
3-pounder mountain, brass, with prism wedge ..'8°0 | 12 | 0°535 | 0°635 | 35 | 105-0 135 | 2 os | Se 24°0 | 295 | 1145] 310 316) 2 23 73 lizzsl 6 | 2 o| } 2 : 
brass, with prismatic wedge .. .. \i—;—]os08) — |—j| — [4775 - - | 63°5 j;— - | 29°8 21 10) 237] - — | 
- - r | ay ' | , a | 
vedge .. —|—|06 _ — |470 - - - : °7 - — | 3 2) 2z] 2 35 | : 
‘pounder Geld a a 2 |°  |oars| at tara] — | 2 aro |a7 | evs! = | 352! 348] 33/93 | oo] — | I eolve 1 ed os ; 
Steel with as gee wedge .. .. \ | — |0615| — 470 - | | 666 | | j— 29°85) 18 36) 1 35) M 
with cylindro-prismatic wedge.. / | — 0°598 a 47°75 | 700 | | 275 | — | 29°81] 19 Is} 2 22] 
Brass, with prism wedge .. .. .. .. | — - - | | 82°58} — | - | so | — | 38 8) 3 26] -_ | ° 
9-pounder field 42 | 16 | 0°551 | 0°685 | 50 2100) 572 2 13°8 | 320 | 431 438 3 10°42 | | - | 21001116 19 55) 20 
Steel, with cylindro-prismatic wedge |— —_ — _ — | — | | 84°0 | 30 - $15) 22) 
~ ciagse ( Brass, with prism wedge .. .. .. |— — — | 6845 - - |175 | 83°05) 94°85 | , ‘ 7 lu | 
ioe ier siege { F ! 48 |18]055 | 0676] 50 , 240 . 2 13°15 -e - |35°9 +02 50 | 40! 3:5 112-92] 38-0 12999 las; 93 gel 25 
= (a (steel, with cylindro-prismatic wedge OF vx —_}j— -| — | 683 — — |17°4 | 83°30) 96°68 | | | 
Brass, with prism wedge .. .. .. - —/}—j|-| - ~ -/|— }127°2 | | p12 | 136 20)13 25 | 
24-pounder sioge | ; Vso | 24] 059 |ovsr] oo 900 }orer} 2 Jaro lage 113°87) — |498 | 614 622] 60] 475 | 164 | 2500 | 2165 23 29] 24 
anc garrison U steel, with cylindro-prismatic wedge est ach, testi | oe Pe ers - | 1129°58) — 51°88 | 
Cast iron, with folding prism wedge |— -- — - — - —- | - 105°5 - | | 50 1176 | 460 3 BOL15 5 | 
12-pounder ; \ 48 | 18] 0-55 | 0-702] 50/240 [819] 2 [125 |200 | oa] — | 44-7 492 50 | 5° . | 1800 | 207° 24 55) 25 
gure ‘ with cylindro-prismatic wedge ) | —|—| - | — |- _ _ . — | — | — |100-s8] | 25/160 | 43°48} 93 O| 55 | 
( with folding prism wedge }—|— _ - os - — | }128°0 | 64 56°O | 214 50) 18 20 | 
24-pounder A 6°0 | 24 | 0°50 , 652} 60 360 | 97°87} 2 170 |19°5 {116-87} 1546 | 614 G22) 64] — | 20°0 | 1800 |}210 21 2 95 
garrison 2 with cylindro-prismatic wedge }!—|—| — | - a ye _ = lo |. RS = Sa 2 i} 
60°03in. field coast guu, with folding prism wedge .. .. ...6°03) 24] 0°49 0645/60 360 | 972 | 2 (250 | 206 |124-2 [L377 | 56°5 | 617, 62) 890 5 | 28 
8in. siege and garrison, steel, with trunnions to fit with) ',. e 5EQ 86-5 e a ee eee ee a a on a | P aes 
cylindro-priamatic wedges... ce ce se se ve + SiO | 30 | 0888 | O°OO1 | CO 480 | 865 | 2 125°0 {14-2 |113°5 |1s4-0 | 570 | 818 828) BO 27 
8in.steel 5 Unstrengthened with prism wedge ++ +e «oe + 80 | 30 | 0°558 | 0°738] 60 480 j1170 | 2 29°0 |18°5 [148°0 |168°0 | 65°6 818 828) 95 25 
coast { Strengthened with ring, with cylindro prismatic wedge 8°0 | 30 | 0°558 | 0743 | 60 480 /120 1°25 | 20°75 |19°0 151°0 |175°0 | 75-0 318 S28) 95 25 
8}in. steel coast, unstrengthened with prismatic wedge .. ..'8°5 | 30 | 0584 | 0-764) 60 480 [LITO | 2 | 290 | 174 1480 |168°0 | 65°6 8U8 B78) 5 25 
. steel coast, strengthened with prismatic wedge, with } nn ee la: leveelan 5 hese oun levaninee nee leon a ; , 
eylindro-prismatic wedge wos. ne ee ce ent... 4/90 | 82 | 0500 0-733 | Go 540 [1120 | 325 | 37-25 |170 j1s2 |180-0 | 275| 922) 9 *) - | 3 
llip. coast steel, strengthened with ring, with cylindro-) , . : Das —— ans iad ” a ere lem leet _ . “ = 
SRMMEYOURGS cc tc cc sc ce once ce co vo Jftt] 901008 [07D | 09 T70 j137-0 3-9 | 46°10 /17°0 187-0 2200 |720 |1L27 1149 120 20 
Mortars. | | | | 
6in. siege and garrison, brass, with prism wedge.. .. .. --/6°0 24 10°647/|0°647| 40 240 217 | 2 170 66 40°0 54°03 | 49°5 614 6°22 80 ) 
a . Brass, with prism wedge os oe ee Ot — |0693; — - _ 2 22°75 |} 72045 — 75 
Sin. siege and ‘ . 18:0 | 30] — |0-698| 40 320 | 29°50 - 90 | 54°25 | | 818 S23. su | i 
gure Steel, with cylindro-nrismatic wedge .. ..| — | — | 0°558 . — — | 1°29 | 23-46 . 74°75 | | 52 














TABLE II.—Showing the Weights of Elongated Projectiles for Breech-loading Rifled Guns, Prussian Serrice. 






















































































Cast iron common shell. | Cast iron bursting common shell. | Cast iron shrapnel or segment shell. lempered cast iron Steel 
~ = | a oe -_ ta. . 2 oO . a a ry 
NATURE OF GUNS. os 2] 8 6 S xj Sl asl & Si) g |18e Bless! Ss] 8 | gz o2| 2s! 
° 8| S 26 @i¢s)|3 s | &8 133/43) 45) 838157 | al 5 | SP 
@i183|8)/2]#28|)2188\218 | 2 i} 22\22\ 82) 83) 92/8 /8 33 | é3 | 
oft ie 2) RP, a | “let es | 81 2 Ski 2 id 3 | ae | 
—_ _ — EE EE EEE a a & a aa a a - . a ne a . 
Ib. zo. |Ib. go. |Ib. zo. \Ib. zo.| Ib. zo. |Tb. zo.'Ib. zo. Ib. z0. Ib. zo. Ib. zo. Ib. zo.'Tb. 20. Ib. zo. 'Ib. zo. Th. zo.|Ib. zo.|Ib. zo.|Ib. zo.|Ib. zo. 1. zo. Vb. zo.Th. zo.) Th. zo Ib. zo. ‘Ib. zo./Ib. zo. Ib. zo 
3-pounder mountain gun shell. 5°48 3°36) 0°36) 48 9°72) 548) 336 O14; O24) 48 | 9°74 | 5°48, 3°36) 1°42 1 O24 100 | 48 1L16 - . 
4-pounder field gun shell .._ .. 772 524) O14) 48 140 772| 524) O14] O42! 48 [148 | 772! 5°24 | 26 + 0°32 | O18 | 48 16°12 | -- 
9-pounder field gun shell .. ..| 15°48 | 100} 10 48 27°0 | 15°48 100 | 036] O72) 48 | 27712 } 15°48, 100 | 40 5 0°81 | O26 | 48 | S116 
12-pounder siege and garrison | | | | | 
a We) aes, se pes. bo OG 13°72} 1°32/] 48 36°8 - —|- —-|- -_ - | - — | 
24-pounder siege and garrison | | | 
Wi ds cco) ce ws. co. cc 1 BU 20°48} 2°48) 24 712 | - -- - -— | --- }— | 
603 coast bomb .. .. .. ..| 59°86 | 26°67] 3°29) 24 90°14 | | " 3 i aa 60 1T 22 1% an -3-53 |o24s! 1 +2 
$in. a siege and garrison | | | 
bom ef @6 00 68 © 128°0 60°0 | 6°72) 24 195°0 -|- i ao | = 
Sin. coast bomb .. .. .. .. | 1280 69°0 | 672) 24 1950 | — . | o om» | 144-24 | 47°72! 3°48) 195-48 
_ coast bomb... .. .. .. | 185°28 | 54°24) 7°8 24 19684) — - - ~ | 
.coastbomb .. .. .. ..| 197°48 | 94:0 | 8°48] 24 300°24 | — — - 2720 200 | 80 3000 
lin. coast bomb .. .. .. -.| 3100 [1000] 20°0| 24 | 431-24) - _ - 5000 =| 36-48 | 13°48 550°0 
Mortars. | | | | 
Sin. siege and garrison bomb ..| 59°86 | 26°67) 3°29/| 24 90°14) - - 5 - } | —-|- , — _ 
gin. siege and garrison bomb .. | 128°0 60°0 | 672) 24 1950 | — - - - - |—]-— - — | j— 
* For 3 lb. and 41b. shells there are five such igniters of equal dimensions with those of the former } poud spherical shells; in 9b. there are eight igniting bits of the same dimension as those of the poud 


spherical bursting shells, of which the processes of preparation is described in the ‘* Handbook for Artillery Officers,” Is62, pp 5uv—57 
+ In 3b. sells there are 25, and in 4lb, 36 lead bullets, and in a 91b. shell up to 71 bullets, the diameter of the bullets is 6} lines; weight of cach bullet about 545 zolomikes ; 
¢ Understood to mean chilled cast iron. vf 


i zolomiks = 1Ib., 40 Ib 1 noud 


far as she has as yet remodelled her artillery), have TABLE III.—Showing Weight and Dimensions of Charges for Breech-loading Rifle Guas, Prussian service. 











adopted the models of the great military states. The ee we a fs i ah kee ee le 
figures on page 406 are all drawn to one scale of 1-24 
oo " “na ’ : NATURE OF GUNS Weight Lengtl Diameter. | Initial veloci 

and so are strictly comparable. The guns whose _ , si _ | cammotes nitial velocity 
carriages are figired are all, as nearly as may be, of . ane eae ees 
one calibre. fhe difference, as might be inferred molot, | fastens inches ft. in ond. 
: °° * Artillery verde 
in the case of the British 12-pounder gun, being (Common bursting and shrapnel shelis.. oni — 
only apparent, and arising from the different nomen- 3-pounder mountain, 9 
clature of our own and of all foreign artilleries. (Grape .. ae eae Bliteo ws 0-80 55 pe 
Our guns are named, not according to calibre, but of service for § C&™Mon bursting and shrapnel shel! 13-0 85 ; vo 
actual maximum weight of elongated projectile; foreign : he criment) Grape... . 11-0 ac (3-4 

r S bad ° ‘ . 4-pounder fieid stec) and brass < ‘ r (20 
guns are named in reference to the weight of the spherical ) reduced for high) wis, whore {Loree 0°60 125 oa on 

° ° . p ° - o™ } shells ? - -* 
projectile which corresponds to the calibre, and without elevation = | W*) SBMS Usmall é 0-38 3 2°5 ; 
reference to the weight of the elongated projectile, which { Service for | Common burstingand shrapnel shell , } A 2050 
may vary within uncertain limits. The foreign nomen- | 9-pounder field steel and brass (©*PeTiment (Grape. eee eee ° ad 125 
clature;we may remark, appears the more advantageous, | Pee eee ie. 16 40 3 " 
* . a elevations with shells Sma. a ° 006 30 “9 ; 

because given the class of a gun, and the calibre 18 | 12-pounder field and garrison steel and brass service for shells 34-0 100 a loved 


known, as well as the weight of elongated projectile as 24-p: ander field and garrison stee! and brass service forbomb .. .. .- -- . 70 13-75 i 1063 

j ¢ vice « 27 12-pounder cast iron gurrison service for bomb .. .. .. «2 .. + . ms es 250 775 4°70 | 
adopted m each SPrvice ; our system not only tells | 24-pounder cast iron garrison service for bomb .. 
nothing as to calibre, bit leaves it more or less uncertain 


50 ws 42 -3 
*‘riasmatic Powd 


J 

what may possibly be the class of the gun. The six | gin, steel lightened, siege and garrison service forbomb.. .. .. 19°0 } 124 - ; too) 
artilleries drawn, are thus in fact, all of one class, Bervico charge furenstirenbomb .. .. .. .. .. . 160 be 1258 
that one which now constitutes the staple of all the | 6-03in. field and coast oN8 | 151 )5 : 
foreign field artilleries and co-ordinates with our 12 lb. Service charge for strengthened castiron .. .. 12°0 136 ie 00d 
Armstrong. As regards material of the guns, our | —_ ~ ea Service for bomb of) .. .. -- +. -: 31)°0 204 itd 1299 
readers will recollect that our British field artillery is of | gin. stecl coast 2 os all kinds rake -caten ais 25°0 18 75 $52 aosa 
iron, with the exception of that of India, which is, and is : f ) ; 16 : 
to be when rifled, of bronze. Austrian, French, and | Cenghes we tagetemtim + .. -. -- ; sa dad wad 74 1299 
Italian field — are ney of bronze ; Prussian and __ g}in. steel coast unstrengthened with rings of castiron.. .. .. .. .. 25°0 18°75 ‘Sz 
Russian mixed, bein rtly steel and partly bronze. | .. ‘ 76 a 
The Prussian Bee Fyre of field on Pato 9in. steel coast, strengthened with rings of cast iron a de> ee ee lng 52°0 | 215 } 44 1339 
since 1864—is by some bes‘des Prussians themselves, | 1lin. steel coast, charge for bomb of allkinds .. .. «2... -. ee we we 91}°0 27-0 oes 1369 
deemed the very best in Europe ; for ourselves, though | Mortars. Artillery Powder. 
not prpeed to accept that view, we are quite sensible 6in. brass siege and garrison service for bomb of allkinds .. .. .. .. .. .. $0 —- . ee 51 } s0u 

. : “ » ; ” 
Re thy eapness and of its many “ rough-and-ready | Sim, stool and brass siege gurrison for bomb of allkinds.. =... = =... | 0 | | {os 





We therefore present also engravings of the Prussian | : ; 
field gun carriage in all its details taken from the | whatever pace, the unhappy gunners there perched, have Burgoyne. The combination was at that date not only 
official lithographed coloured designs furnished to the | “a hard time” of it, as any one who looks at their writhen new to military purposes, but was absolutely new to 
officers of the Prussian artillery, and which are, features on such occasions can see. ‘This is a bad mistake, mechanics as a mechanical expedient, Leing radically dis- 
most jealously guarded against their getting into foreign | for to compel a man to constant small torture is to lower tinct from Hunter's screw or of any other then known 
hands—with what success here, as in all other attempts | his endurance and efficiency at the test moment more than combination of screws. It was, however, reported against 
at professional , our readers’ can judge for them- | most people imagine. as not new by the Select Committee, and instances alleged 
selves, The engravings of the dissected from Another noteworthy point about the mounting of as anticipating it, which only showed either that the 
each other, of these Prussian field gun mountings are to| these guns is the adoption of a peculiar right and reporters did not understand what they were passing 
#0 large a scale, and so distinct, that scarcely any explana- | left hand elevatin screw and elongated nut, which gives judgment upon, or were obtuse enough not to distinguish 
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hings radically different. Those designs were, after some 
time, published by Mr. Mallet, and here we have his plan 
adopted by the Prussian Government without even men- 
tion of the inventor's name. What an admirable com- 
mentary, we may remark, is this upon the notions of 
those who would abolish patent law, and commit the re- 
ward of invention to the inventor’s delight at having 
been robbed of either the invention itself, or the credit 
of it, or any profit from it, or of all three ! 

Most of the minor mountings of the Prussian field guns 
are of wrought iron, but ina quality little inferior to steel. 

Lastly, we give three tables deriv.d from official 
sources, which contain, in a very full form, the particulars 
of the Prussian rifled field artillery, of various calibres 
and natures, of their projectiles and of their charges. It 
is unnecessary to make any remarks upon the data given, 
those who shall compare these tabulated results of actual 
practice, will find they reward the careful study of the 
artillerist. 








THE GORAIE BRIDGE. 

A CORRESPONDENT in the East has forwarded us the 
following interesting account from an Indian contemporary 
of a great engineering work on the Eastern Bengal 
Extension Railway :— 

The bridge is intended to carry the Eastern Bengal Railway 
extension over the river Goraie. The line will then proceed in 
nearly a straight line as far as Goalundo, on the Sokemgectn 
River, which lies nearly due east of the site of the bridge. It is 
te ag that the line may eventually be carried as far as Dacca, 

ut for the present the main object of the extension is to provide 
railway communication for the great commerce of Eastern 
Bengal, which is developing itself at an extraordinary rate, and of 
which the Burhampootra is the great highway. 

The railway being, therefore, a necessity, and the river being 
one of the great impediments, not so much on account of its width, 
which rarely exceeds 1500ft. (the rivers at the Jumna and Soane 
bridges have been successfully spanned though their width greatly 
exceeded that of the Goraie), but on account of its great depth 
and the uncertain and treacherous character of its bed, a bridge of 
no ordinary strength and durability as regards the foundations 
was decided upon asa sine qud non of the profitable result of the 
undertaking. To the construction of this bridge Mr. Leslie, the 
engineer of the Eastern Bengal Railway, therefore directed his 
special attention. The difficulties to be overcome will be per- 
ceived from the following state of facts. ' 

The Goraie river, where crossed by the Goalundo extension of 
the Eastern Bergal Railway, is above the tidal influence; in the 
dry season it is bout 1000ft. in width, with an average depth of 
50ft. The rise of the waters in the rainy season (about 27ft.) 
overflowing a shelving bank on the western side, increases the 
width of the river to about 1700ft., and augments the depth to 
90ft., due to the rise of the water and the scouring of the river bed 
in consequence of the increased velocity of the stream. The deep 
channel being newr the eastern side and the bank of that side 
being steep, the rise of the flooded water does not widen the river 
towards the east to any great extent. The velocity of the stream 
is three and a-half to four miles an hour during the dry season, 
increased to four and a-half and even five miles during the rainy. 

Taking all the circumstances into account, Mr. Leslie decided 
upon constructing a bridge of seven spans of 185ft. each with a 
screw pile viaduct 450ft. long across the sandbank on the west 
side. Each of the seven spans is supported by a pier of two 
cylinders 37ft. 6in. apart from centre to centre, wide enough to 
carry girders for two lines of way, and it was in the sinking of 
these cylinders that the novelty of the work consists, the attrac- 
tion of which is heightened by the perfect success that has 
attended it. Each cylinder, or, more correctly speaking, each 
column, is of 14ft. diameter at the base, and is of wrought iron up 
to a height of 30ft. 6in. This wrought iron portion of the column 
was sent out from England in seven rings, the bottom one being 
oft. 6in., and the others each 4ft. 6in. in height. The lower edge 
of the bottom ring is strengthened by extra plates bevelled from 
the inside so as to form a cutting edge. The top of this, as well as 
of the other rings, is stiffened by a strong angle iron flange, and 
the bottom of each of the six upper rings is stiffened in addition 
to the angle iron flange by an annular shelf 15in. wide. Above the 
height of 37ft. 6in. the column is of cast iron, and is reduced by a 
conical ring 9ft. high to a diameter of 10ft. This conical ring is 
composed of eight tapering segments bolted together by vertical 
flanges. Above this the cylinder is built up in rings 9ft. high, 
each ring composed of four segments bolted together by vertical 
ilanges. ‘I'he tote! length of each cylinder, as originally designed, 
was 130ft., but these lengths have occasionally been increased as 
the exigencies of the particular cases have required. The cylinders 
are filled with brickwork and concrete, and the space between the 
two cylinders of each pier is spanned by two large cross girders 
resting on cast iron bearing plates bedded in the top of the brick- 
work in the column. 

Now we come to the sinking of these ponderous cylinders. 
First of all it was necessary to construct two pontoons of wrought 
iron, each 140ft. long and 30ft. beam and 7ft. depth of hold; these 
are strengthened by longitudinal and transverse bulkheads. They 
are connected together at a parallel distance of 17ft. by a platform 
supported on transverse girders bolted at the ends to angle irons, 
riveted for the purpose to the sides of the pontoons, This plat- 
form is covered with plate iron, forming a rigid horizontal web, 
but allowing considerable freedom for oscillation in other direc- 
tions. Thus, although one pontoon cannot go an inch down stream 
while the other remains behind, yet if there be a wave one can be 
raised and the other depressed, or each can rock about inde- 
pendently of the other. ‘These pontoons are so moored that the 
centre of the platform is.directly over the site of the pier, and 
this mooring business in itself is something extraordinary—a great 
anchor at either end of each pontoon, the strained chains of which 
are as rigid as though they were one solid piece of metal. Over 
the space between the two pontoons, and extending LOft. on the 
deck of either, spanning 37ft. in all, are two travelling cranes 
which traverse longitudinally on rails laid on the top of the bulk- 
heads. These cranes have a clear lift of 28ft., and are each pro- 
vided with two sets of 15-ton hoisting gear and travelling car- 
riages. If I add that one of the pontoons is furnished with a 
20-horse power steam engine and two l3in. centrifugal pumps, 
I shall, in a measure, have completed the gear required for the 
sinking of the cylinders. 

When the pontoons are thus equipped and moored the bottom 
rings of the cylinder to a height of 18ft. are bolted together com- 
plete on the platform above mentioned, and at a height of 9ft. 
above the bottom of the cylinder is fixed a temporary watertight 
floor consistixg of an inverted cone of wedge-shaped pieces of 
timber. When, later, the cylinder is lowered into the water it 
floats, being, in fact, a sort of iron tub with a wooden bottom—but 
Iam anticipating. A heavy chain is then slung round the out- 
side of the cylinder and tightly strained in order to prevent it 
from slipping. ‘This chain would of course we down by reason of 
its weight, notwithstanding the strained tightness, were it not 
also suspended by ropes from the upper edge of the cylinder, which 
is then secured by means of bridle chains attached to the slinging 
chains by tackles connected with anchors which are laid down in the 
river in three opposite directions, somewhat in the form of the 
letter Y, the foot of the letter being the anchor up the stream, 
and the point where the three angles meet the situation of the 
cylinder, 

"loa this triple mooring it will at once be perceived that the 
position of the cylinder can be regulated toa’ = «ty. 





This being accomplished, it is suspended by the hoisting gear of 
the travelling cranes and slightly raised so as to admit of : portion 
of the platform on which it has been standing being removed in 
order to allow the cylinder to be lowered by means of the tra- 
vellers into the water until it floats, the mooring tackles being 
simultaneously hauled taut to hold it in position. 

When it thus floats, self-supporting, a ring of brickwork is built 
round the internal circumference of the cylinder above the level 
of the temporary floor founded on the shelf plate which forms the 
abutment for that floor. Of course as the brickwork is carried up 
its weight makes the cylinder gradually sink in the water, until 
at last it is necessary to bolt on additional length, the bricklaying 
still continuing, until in this way the cylinder reaches within a 
few feet of the river bed, when it is adjusted exactly to its right 
position by means of the mooring tackles ; then the water is 
admitted and the cylinder is allowed to touch terra firma. This 
process is termed ‘pitching the cylinders,” and it requires the 
most delicate nicety, as uuless the position is exactly true the 
whole labour would be vain. It will be understood that the brick- 
work is in the form of a hollowcylinder, and has an internal diame- 
ter of very nearly ten feet; that is to say, its internal diameter is 
equal to that of the upper portion of the cylinder, and it has quite 
sufficient weight to sink the cylinder as above described. We 
have now arrived at the stage where the cylinder is resting in posi- 
tion at the bottom of the river, when it is necessary to remove the 
temporary floor inorder to admit the boring apparatus. This is done 
very simply. A sufficiently long piece of railway iron is lowered 
by means of a rope over a pulley ; it is then raised and let go with 
a sufficient jerk to force out one of the wedge-shaped pieces of 
wood ; and when one goes, the others, being no , re compressed, 
follow suit and rise inside the cylinder to the surface of the water, 
where they are picked up. The ironcentre piece which held them 
together is then hauled up, and the cylinder is internally free from 
top to bottom. 

Ve now come to the novel feature of the work, that of sinking 
the cylinder into the earth by making the water, which forms the 
great difficulty, and in which they are always obliged to work, of 
the greatest assistance ; in fact, itis the main agent in the process, and 
the principal in the matter of removing the earth through which 
the cylinder is to be sunk. 

This is effected by converting the water and the earth, which is 
broken up by the boring intoa homogeneous mass, and running it 
out of the interior of the cylinder by means of asyphon. This 
was Mr. Leslie’s own peculiar idea and invention, and the manner, 
so perfectly success/u',in which he has carried it out, shows that 
the cloak of Brunel aas indeed fallen on the shoulders of his fa- 
vourite pupil. There is no doubt that this principle will be adopted 
in future wherever such obstacles as Mr. Leslie has had to contend 
with, present themselves in the shape of sub-aqueous works, The 
detail of the invention is as follows : 

A suction pipe (through which the water with the earth 
in suspension is drawn up), 13in. diameter, is surrounded with an 
air jacket formed by an outer pipe of 26in. diameter. These two 
concentric pipes are joined together in lengths of 9ft., in such a 
manner that each length of itself is buoyant, and the whole being 
bolted together by external angle irons, forms a strong hollow 
column which is self-supporting in water, so that no matter how 
deep it may be necessary to bore, the weight of this double tube 
does not increase, though at times the boring gear has been up- 
wards of 120ft. long. At 2ft. from the bottom of the suction 
pipe is fixed a hoaizontal disc about 8ft. in diameter ; beneath it, 
attached to it and the syphon pipe, are four vertical blades of 
plate iron, triangular in shape, and placed at right 
angles to each other; they are 3ft. deep, thus extending 
about lft. below the bottom of the pipe. The lower 
edges of the blades are, by their triangular shape, inclined in 
such a manner as to describe in revolving, an inverted 
cone. The position of the blades can be altered so as to make the 
cone wider according to the nature of the soil, in which they have 
to work. This apparatus—suction pipe and boring head—is 
retained concentric with the cylinder into which it is introduced 
by horizontal rollers surrounding a collar and working in a frame 
provided with arms. These travel by means of flange rollers on 
the vertical flanges of the 10ft. diameter cylinder, or ona bulb iron 
forming a continuation of them in the 14ft. diameter cylinder, the 
whole torming a guiding frame, admitting of the free revolution 
of the suction pipe, which is thus capable of travelling vertically, 
that is up or down in the cylinder, without quitting its concentric 
position. There are two of these guide frames, one about 12ft. 
from the bottom of the suction pipe, and the other near the top, 
that is about the height of the outside water level. The suction 
pipe with the boring head blades for scraping, or rather cutting the 
earth is then caused to revolve in the guide frames by means of a 
spur wheel bolted on to the top of it, and driven by a vertical 
pinion connccted with a four-horse power compressed air engine. 
‘There is also hand power to assist the driving machinery. Water 
is then pumped from the river into the cylinder until a head of 
trom 3ft. to 5ft. is obtained, that is, until the level of the water 
in the cylinder is from 3ft. to 5ft. higher than the water in the 
river, which after descending to the bottom of the cylinder, and 
becoming mixed with the clay or sand by the action of the boring 
head, ascends the suction pipe, and is discharged by a bent syphon 
pipe, 12in. in diameter, which has one leg dipping into the suction 
pipe and the other into the river. 

The uninitiated would heresuppose thatthe water could not have 
sufficient power to bring up the broken earth along with it, but 
the fact proves this suppoition to be err . It has such a force 
that I actually saw large iron bolts, whole bricks, baskets, and all 
sorts of extraordinary material which it had brought up with it 
in its way, and which had been caught in a basket placed under- 
neath the discharging leg of the syphon for the purpose. It is 
true that the syphon pipe often Pn when some great piece of 
earth or other substance is en route, but it causes no delay. It is 
only necessary to continue pumping, thereby causing a greater 
head of water to accumulate, until at last the force becomes irre- 
sistible, and, overcoming the obstacle, carries it away like every- 
thing else. 

For pumping the water into the cylinder a 20-horse power high 
pressure steam engine with a Cornish boiler set in brickwork has 
been erected on one of the t , as I ti 1 above, and 
also two 13-in. Appold’s with a 13-in. sheet iron pipe, arranged so as 
to convey the water to either of the two cylinders forming one 
pier. There arealso four wrought iron girders about 18ft. long by 
18in. deep, with castings for bolting them across the top of the 
cylinder, which support the driving pinion and syphon pipe, and 
p regulate the sinking of the cylinder, by means of blockings 
placed to catch them on the pontoons or platform, thus preventing 
the cylinder from sinking too far, in case it should get into quick- 
sand. These are sometimes weighted, in order to assist the driving 
of the cylinders. 

Having, I think, described all the plant, let us now see howit has 
answered. 

The idea of the bridge was originated in 1865, after which the 
necessaries had to be made and arranged in England. The work 
was commenced at Goraie at the end of 1867, and it is expected 
to be complete and ready for traffic at the close of next year. 

There have been as many as 2000 men employed on the works, 
though 400 is about the average number of hands at work on the 
bridge itself. All these men are directly under Mr. Ernest Bene- 
dict, the resident engineer, besides three European assistants, 
and perhaps a dozen foremen, without counting ‘‘ gunners” or 
riggers, or baboos, &c., ad libitum. Mr. Leslie, however, consider- 
ing the novelty of the work, has thought well to make Goraie his 
head-quarters and residence, so that he might always be on the 
spot if wanted. : 

When the sinking is finished the cylinders are filled with con- 
crete and brickwork, on which the great girders which form the 
bridge will actually rest, that is to say, that the interior brick- 

work of the cylinders will be built higher than the iron LE 
and will thus form the foundation for the bridge itself, the iron- 








work, as it were, onlyacting as a protection to the brickwork. To 
| give some idea of the immense capacity of the cylinders, it will be 
sufficient to state that no less than ten millions, or a hundredlakhs 
of bricks (all made at Goraie) are required to form the concrete, 
&c., above mentioned. The greatest depth to which any of them 
have been sunk is 75ft. in the solid, and, as it happened, very hard 
earth, and this in a depth of 33ft. of water, the stream running at 
four miles or more per hour. Some of the land cylinders to the 
east will be sunk much deeper in the earth than this, so that if 
the course of the river changes and washes away even 50ft. of 
what is now dry ground the bridge will still remain firm and 
intact. The other end of the bridge being supported by screw 
piles (as it is not probable that the river will Bat in that direc- 
tion) presents no novelty in the construction, and therefore calls 
for no special notice. 

These girders, 185ft. long, are being erected in pairs on the 
embankment, east of the site of the bridge, and very ponderous 
they appear ; from thence, when complete, they will be rolled on 
the permanent way as far as the water, and then floated on to their 
respective destinations, 





IMPROVEMENTS IN SALT MAKING, 


A vIsIT to see a new mode of taking the salt from rectangular 
pans by patented machinery, invented and used by Messrs. 
Hamer and Davies, at their works, Wincham, near Northwich, 
— us, to lay the prominent features of the plan before our 
readers, 

The old and usual mode of taking salt when made out of the 
pans is by a man standing on what is called a “‘hurdle” up each 
side of the pans, and with a long shaft, having a rake at the end, 
drawing the salt to the side of the pan, and then with a perfo- 
rated spade lifting the salt out and putting it on to a bench, into 
carts, or into the stove-house. For the men to be able to do this 
work, the place being very hot from the steam and heat of the 
brine, they have to work nearly in a nude state, and to render the 
place a little colder they have to burn down the fires from under 
the pans for several hours before and during the time this work 
is going on ; and when the quantity of salt has been taken out 
there has to be put into the pana large amount of cold brine, 
which then renders it necessary to push the fires very much to 
get up the heat again. This causes a loss of time in making salt, 
and is very destructive to both pans and the brickwork surround- 
ing the fires. Salt having to stay so long a time in the pans 
between the times of emptying them, and being a substance so 
naturally inclined to fasten itself to anything that is hot, a scale, 
from two to four inches in thickness, will form in a fortnight on 
the bottom of the pans, and requires to be hammered to break it. 
This scale often adheres so fast on the plates of the pan that they 
are twisted into all shapes and forms, causing breakages. They 
are also often burned into large holes, the leakages from which 
allow the brine to run into the fires and flues, and injure and 
destroy the brickwork so much that the repairs often amount to 
one-fifth of the value of the salt made. The work being so very 
unpleasant for the men, and the repairs such a serious item of 
expense, Messrs. Hamer and Davies, having set up extensive new 
salt works at Wincham, determined to find out means to obviate 
these defects as far as possible, and they have, it is thought, suc- 
ceeded, and have taken out letters patent for their improvements. 
They have now three pans at full work so successfully as to quite 
equal all their expectations. The salt is taken out of the pans by 
steam power instead of by men, and continued night and day alike. 
The salt being taken out so regularly prevents the formation of 
the scales, so that the pans need no hammering, and, therefore, no 
twisting of the plates, and also obviates the leakage and consequent 
destruction of the brickwork and filling up of the flues, as in the 
old method. All these improvements combined, more salt is made 
from the same quantity of fuel, and in less time, from the same 
dimension of pans. 

The mode in which this work is performed is by having a 1ail- 
way up each side of the pan, or by making the pan slide into a 

ilway, and having a carriage across the pan, constructed with a 
shaft through the centre, to which rakes are attached by one end ; 
the other end of the rakes travel on the bottom of the pan. The 
carriage has a flanged pulley or wheel on each end, the same as a 
railway carriage, and travels from front to back of the pan, with 
the rakes that cover the whole width of the pan. The ma- 
chinery is so arranged that the carriage is drawn ard and 
forward by wire ropes. When the rakes are ut the front end of 
the pan, and beginto be drawn towards the back, they take the 
salt as it is made with them at the rate of about 20ft. per minute 
until they arrive at the foot of an incline up which the rakes 
travel, and on arriving at the top the salé drops into carts stand- 
ing to receive it. The travel of the rakes at the fuot of the incline 
changes, the speed being reduced to about two feet per minute 
while ascending the incline, so that the brine runs from the salt 
down into the pan. instead oi in the old way on to the hurdles, 
and wasted, and it is quite hot when it gets into the pan again. 
The rakes having dropped the salt into the carts, the machinery is 
so arranged that the carriage is raised on one side, lifting the rakes 
up, and being held up by a leg or catch on each end of the carriage, 
a return motion takes p and the carriage and rakes go back to 
the front of the pan, at which place the catches or legs are set at 
liberty, and the rakes go down into the pan and commence another 
journey. Each double journey is made in nine minutes on a pan 
of 70ft. long and 26ft. wide. By this process the salt made is put 
into the carts every nine minutes, and when these are filled the 
stages on which they stand are so arranged that one man can take 
all the salt away from three pans and put it either into railway 
wagons, boats, or into the store-house, as may be requi 

At this time the salt being made is the butter salt of the finest 
quality, and the advantages of the machinery employed in its 
production over the old planare the following :—The colour ismuch 
better than that of the salt made in the usual way ; there is very 
littlescale formed on the pan bottoms, thereforethe repairs needed 
are much less. In addition, it would appear that more effective con- 
trol can be obtained over the flues, so that the smoke-consuming 
principle can be much more effectively applied than previously. 

The patentees consider that all the objects they had in view 
when they commenced their labours and experiments have been 
accomplished, and they are satisfied with the results from practical 
demonstration, one of the greatest advantages being that the work- 
men are relieved from the most unpleasant part of the work in 
the process of salt making. 

The machinery may be seen at work any Wednesday, Thursday, 
or Friday, at the Salt Works at Wincham, near Northwich, which 
will give the members of the trade full opportunity of judging of its 
worth and whether suitable for general adaptation or otherwise.— 
Warrington Guardian. 





South KENSINGTON MusEuM.—Visitors during the week ending 
11th December 1869. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.; museum, 9748 ; Meyrick and other gal: . 
leries, 1132. On Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 4 p.m.; museum, 1843 ; Meyrick and other 
elvis, 68 ; total, 12,791. Average in corresponding week in 
‘ormer years, 8427; total from the opening of the museum, 
8,993,807. 

LONDON ASSOCIATION OF FoREMEN ENGINEERS.—It has been 
detinitively arranged that the eighteenth anniversary dinner of the 
members and friends of this institution shall take place in the 
city of London on Saturday, the 20th of February next, and that 
the appointments and arrangements in connection with it shall be 
similar to those which have been so highly approved during the 
past two or three years. 
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ON APPARATUS FOR MEASURING THE VELO- 
CITY OF SHIPS. 
By Mr. VauGHAN PENDRED, ©.E.* 


No subject has of late years excited more continuous attention 
than the speed of the ships of her ~~ ’s navy. This fact 
would alone be sufficient justification for bringing before this 
society the questions treated of in the following paper, but, in 
addition, the speed of the fine steamers and splendid clipper 
ships of our mercantile marine constitutes a question of great 
interest, and matter, of which, as a nation, we are justly proud. 
For some time past again, the British Association has been en- 

ed, through a committee of able men, in investigating the 
S which decide the best forms for speed of steamships, 
and the importance of such an wy no one can dispute. 
It should be clear to every one that accurate methods of 
determining the velocity of ships are essentially necessary to the 
solution of questions conn with the conditions under which 
maximum efficiency, as —— speed, is to be obtained. The 
importance of possessing a thoroughly good method of ascertaining 
the speed of a ship sailing or steaming will become apparent 
from even a superficial knowledge of the system of navigation now 
generally adopted by seamen all over the civilised world. But, 
apart from all these considerations, the author believes that yet 
another exists which will commend this paper to the attention of 
engineers. He will have occasion to describe a certain form of 
speed-measuring apparatus which throws a novel light on certain 
questions connected with the laws of induced currents, which laws 
have already afforded matter for able papers and discussions read 
and carried on in this hall, and he confesses that one of his main 
objects in reading this paper has been to bring those questions up 
once more for discussion from a new point of view. 

Before proceeding to describe any of the devices which have from 
time to time been invented for measuring the velocity of ships, 
it will be well to define what is meant by the velocity or speed of 
a ship, and to state plainly that, with one exception to be presently 
defined, only a single method of determining the speed of a ship 
with accuracy has any existence. 

By the phrase “speed of ship” eitherof two thingsmay be meant. 
First, her velocity as regards the water on which she floats partially 
immersed ; secondly, her velocity as measured by the time it takes 
to proceed from port to port or from point to point. These are 
two utterly different things, and it is well that the difference 
should be carefully kept in sight. 

In order to estimate the true velocity of a ship due, say, to a 
certain power of engines, we must regard the water as being abso- 
lutely at rest with regard to her; for it is obvious that if the water 
in which she is partially immersed has a proper motion of its 
own, that motion will affect the absolute velocity of the ship 
through space, accelerating or retarding her according as the 
motion of the water is with her or against her. Thus, a vessel 
going on the measured mile with a tide of three knots an hour 
under her will havean absolute speed three knotsan hour fasterthan 
her true still-water speed, when running with the tide, and three 
knots an hour less than her true still-water speed, when running 
against it. In order to eliminate this factor, ships on the measured 
mile run three times up and three times down the mile. 
The average velocity of all six runs found by the mean of 
means is then taken to represent her true speed, it being assumed 
that she will be as much accelerated during three of the runs as 
she is retarded through the other three. But this assumption is 
not necessarily well founded, because it is possible so to arrange 
the time of taking the runs with regard to the tide, that only two 
of the runs out of the six shall be against the tide, three of the 
runs with it, and one at slack water, or even on the turn. By this 
means the velovity of a ship can be made to appear greater than it 
reallyis. Honestly conducted, however, the measured mile trial con- 
stitutes the only means now used in her Majesty’s navy of ascer- 
taining the true speed of a ship, and this is one of the two methods 
referred to as exact in the beginning of this paper. Measured 
mile trials, however, arefull of defects, well known, and resultingin 
the fact that the speed of a ship on the measured mile is always 
apparently greater than her speed at sea. 
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Of late years the system of six hours’ trial has been introduced. 
A ship runs down Channel for three hours, and then back again to 
her port of departure, say Portsmouth, for three hours. The 
i ce run in the time is regarded as deciding her speed. But, in 
the first place, unless much care is taken it is quite possible to 
have a strong tide telling either against or for the ship the whole 
time ; and, in the second, no accurate means of remarking the 
distance run exists. It is of course easy to say that from point to 
point cas landmarks as a basis) the distance is by chart so 
much; but a bad steersman, or the influence of the wind or sea, 
may cause a ship to go over much more water than that indicated 
by the position of landmarks on the chart; for if the ship took a 
sinuous course it is obvious that her true,speed could only be 
ascertained by measuring the circumferential length of the curves 
traversed. But the chart assumes that the ship traversed only 
the chords of these curves ; very frequently, as a consequence, the 
ce is measured by the number of revolutions made by the 


* Read before the Society of Engineers, Monday, December 6th. 


St+0 











screw; slip — deduced from the measured miletrial. Nothingcan 
be less scientific. The six hours’ trial trip system is therefore 
eminently unsatisfactory, and it remains a fact that no means of 
measuring the absolute velocity of a ship with minute accuracy is 
now in general use. 

But it is not during trial trips alone, or even principally, that it 
is expedient to know the exact speed at which a ship is moving 
from point to point of the earth’s surface. To the practical navi- 
gator the means of obtaining a good general idea at least of the 
speed at which he is sailing or steaming are absolute necessities. 

e author is not about to take up the time of this meeting by any 
dissertation on the science of navigation. He will proceed at once 
to assume that the existence of a speed measurer on board every 
ship is recognised as essential to proper navigation, and go on to 
describe such apparatus for measuring the velocity of ships as 
appear to deserve attention. 

e apparatus in most general use for this purpose is the com- 
mon log. This is made of wood, in the form of a sector of a circle, 
loaded with lead at its circumference, so that if left to itself it 


swims upright in the water with the apex at the surface. The log 
is usually 5in. or 6in. long and in. thick. It is attached to the 
log line by two cords, one of which is fixed at the apex of the 


sector permanently ; the other passes through a hole near the 
circumference, and precisely in the middie of the width of the log. 






































































BERTHON’s PERPETUAL Loc. 


It is secured by a wooden an such a way that when the log is 
exposed to the strain of hauling in, the peg comes out, the lower 
part of the log is released, and it floats flat, or nearly so, on the 
water, offering little resistance to being hauled on board. The 
line attached to the logis marked at certain equal distances with 
knots, which are in subdivided into tenths, called fathoms. It 
is wound on a reel, and when we wish to find the ship’s rate the 
log is thrown overboard, and a quantity of line alluwed to run off 
the reel that the log may float p von of the ship’s wake. This part 
of the line is called stray line. It varies in length from ten to 
twenty fathoms, and is marked with a piece of white bunting. 
When the bunting passes over the quarter the officer calls out, 
“Turn.” A half-minute glass is then turned, and directly the glass 
is run out the assistant calls out, ‘‘Stop.” The lineis then 
checked, and the pull of the water on the log causes the peg before 
noticed to come out, and the log lying flat on the water is hauled 
in. The operation is called heaving the log. The log glass runs 
out—in theory—in half a minute, or the 1-120th part of an hour, 
and if the divisions between the knots be the 1-120th part of a 
nautical mile, it is aj t that if one division be drawn out 





half a minute the ship is going one nautical mile an hour, and this 
is the origin of the word ‘‘knot,” as will be easily seen. The 
length of a knot is found thus:—Circumference of earth = 360 deg. 
= 360 x 60 nautical miles = 21,600. In practice the length of 
the nautical mile is usually taken as 6080ft. The distance between 
the knots should be 50ft. 7Zin.; it is really 47ft. to compensate 
for errors due to the log coming home. 





Massey’s Los. 


It is difficult to conceive a more rude method of measurement 
than that just described. The rate at which the sand runs through 
the glass is affected not only by the weather, but by the motion of 
the ship. The length of the line is affected by its repeated immer- 
sions; and last, but not least, the hold of the log on the water at 
slow speed is so small that unless the line is payed out by hand 
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Massey's Improvep Los. 
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an error of a knot or two an hour may be easily caused by the 
mere friction of the reel, however carefully that is mounted. As 
a result we find in every treatise on navigation a special warning to 
the student not to depend absolutely on the log, and formularised 
directions as to the means of eliminating such errors as can be got 
rid of. The author cannot do better here than refer such of his 
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Massey's FrictionLess Loc 


hearers as wish to investigate this matter further to Merrifield and 
Evers’ very able treatise on ‘“‘ Navigation and Nautical Astro- 
nomy,” published by Longmans in 1868. 

The first mention of any form of log with which the author is 
familiar, occurs in an account of an East India voyage by Purchas, 
dated 1607. Gunter described the log in 1623, and it is noticed in 
all succeeding workson navigation. From 1623 to the presentday the 
common log has scarcely undergone any modification. Its defects, 


however, became apparent very early, and numerous attempts were 
made, not to improve it—a hopeless task—but to invent something 
better. 





WaLker’s Harpoon Loc. 


Very far back indeed in the history of scientific discovery we 
find evidence that it was known that a fluid current impinging on 
inclined vanes would cause rotation. No one knows who invented 
the windmill, for example ; it is prehistoric in a sense. It was 
also discovered that by moving vanes inclined to their axes through 
a body of fluid at rest, rotation would be set up in the vanes by 





Frienp’s Loa, 


the creation of an artificial current, and it was also understood 
that the velocity of rotation might be made to bear a fixed relation 
to the velocity of the current on the one hand, or the velocity with 
which the vanes were drawn through the resisting medium on the 
other. Here, then, was the germ of an idea for a log. Attach a 





the speed of the ship is a mile an hour; if two, then her speed is 
two miles‘an hour, and so on. For each knot passed overboard in 


screw to a rod and allow it to tow behind a ship in such a wa 
that one end of the rod could—impelled by the screw—rotate inboard, 
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then, assumingthe number of turns made by the screw in a minute to 



















bear a definite relation to the velocity of forward progression of 
the ip, nothing : » than to design r, which, at- 
tached to the rotating rod wild show from 

figures from which the speed of the 

This is the principle v ias beel ved In a iber of in- 
ventions too large to particularise its for improvements in 


logs were taken out anterior to the year 1703; but as no descriptions 
are filed with the patents, it is impossible to say in what the patent 
consisted, In the ‘‘Philosophical Transactions” for 1725, however, 
Mr. Henry de Saumerez describes machinery for measuring ships’ 
way better than the common log. This consisted of a Y-piece 
capable of rotating on the straight tail of the Y, the arms of which 
were each fitted with a vane or screw blade ixed to 
a rope and towed astern. The rope was ¢ y : 
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action of the water on the vanes, and, to use + 
describing the apparatus, “the value of a certain nu 
once found by exp rim nt, the y are @ ily reduceable into lea 8, 
ac. Th nly dif 4 ulty i t] 2 Ww ib r of tus i be 
ys made in passing through the a meaton 
ce mmen experimenting with this ap) May, 1751, on 
the Serpentine of his ex} | him to the 
usion t} W which moved forward 
F rial difference in the velocity of rotation—or, at 
he difference uld be less than that arising from other 
e first log was too vig—being 27in. long, and the vanes 
y tin. wide. Smeaton then constructed an improved 
log, consisting of a plate of thin sheet brass, oval, “in. wide and 


10in. long, and delicately mounted on a spindle only one-twentieth 
of an inch in diameter, rotating in agute holes. Very ingenious ar- 
rangements were introduced to save this delicate apparatus from being 
broken, on which it is not necessary to dwell With this appar. tus a 
great number of experiments were made at the Nore, frm which it 
became apparent that the slower the speed of the ship the greater 
were the number of revolutions made by the log—exactly the 
reverse of what might have been expected. As an instance of the 
i of the results, one experiment may be cited 
in which the speed of the vessel or sailing ship was measured both 
by the common log and the screw log ; 375 yards of log line were 
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run out in periods varying from 45 seconds to 135 seconds, the 

































velocity of the screw on the same occasions being 62 to 83. Here 
we h 2 turns made in 45 seconds, and 83 turns in 135 seconds. 
Two screw logs however, tested over along time together gave, one, 
86,716 revolutions, while the other made &$8,154 revolutions. 
On the whole Smeaton concluded that at moderate speed 






it was possible to use a screw to register the velocity of a ship with 
sonie approach to accuracy. 

In 1792 Gower patente! a screw log, and several others followed 
ad up to the year 1834, when Mr. Massey patented his well 
snown lug, modifications of which are in considerable favour now, 
especially in America, under the general title of Massey’s patent 
lug. In 1836 he secured another patent, a third in 1844, and a 
fourth in 1848, ’sisone of the few screw logs which 
have competed successf with the on ry log, it may he well to 
describe it at sme length. On the table will be found a Massey 
lug of the modern pa n, Which will far more clearly explain its 
construction than any diagram, It consists of two portions, the 
and the register. ‘The first consis's of a short length of 
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brass tube, to which spiral vanes are soldered. is 
will nearly float in water owing to the lightness 
central tube. The register is simply a triansular 
ed with vanes to prevent rotation. It contains a 


train of simple wheelwork, and a set of dials on which the 
number of revolutions made the rotator are recorded, i 

of knots and units of T is so -imple 
requires no descripti cts 








the 











train in motion, the screw being itself connected with the rotator | 


by a short length of Manilla rope. In using this log the hands are 
set at zero, and the log hove overboard, attached to a line ten or 
twenty fathoms long. The time of heaving is noted; at the end of a 
certain number of minutes or hours, the log is hauled on hoard, and 
the number of knots run since it was heaved noted. The result 
divided by the time gives the speed. This log is very different in 
many ways from those originally patented by Massey. In his first 
arrangement the log was poe se to the heel of the stern-post ; it 
consisted simply of a rotator driving a recording apparatus, placed 
inboard, by a set of turned rods. In a subsequent patent he Died 
the use of electricity for registering inboard the rotations of a log 
float ng astern. Nothing would be gained by describing at length 
arrangements which never came into actual use. 

Another very neat speed measuring apparatus is that known as 
Walker's harpoon log. One of these lies on the table. Its 
characteristics will be taken in at a glance—it is Massey’s log in a 
compact form, the recoriing arrangements being nearly the 
same This much resembles Massey’s frictionless log. In Friend’s 
log, also on the table, a paddle-wheel is us:d to drive the record- 
ing appara'us instead of a screw. Other forms of screw log have 
been patented, but it would be mere waste of time to describe 
them, as they are all identical in principle. 

It will be seen that the value of any screw log must depend on 
the uniformity with which a given number of revolutions are made 
in running a given distance, say one knot, a’ all speeds likely to be 
attained by a ship, and under all conditions of weather tested 
by this rule the screw log is found wanting. In the first place, 
the number of revolutions made in traversing a 
water will depen on the resistance of the recording gear, and the 
angle at which the vanes are set—in other words, on the pite h; 
besides this, variations in the depth of immersion will affect the 
ri f rotation. Now, it is simply imposs le that the gearing, 
ght and small as it is, should always remain in perfect order, and 

little neglect in the lubrication will materially increase the 
resistance, Again, a careful examination of the log on the table 
will show that very little rough usage will suffice to bend and dis- 











given length of 





















tort the vanes, and render the instru its quite unreliable. 
They are, indeed, delicate pieces of appa , and require careful 
handling; but, apart from these considerations, a grand defect lies 
at the root of the princ*vle of these screw logs. It has never 





yet been proved that precisely the same nun 
be made m running a given distance at all speeds. 
being the case, ; riments already quoted proved the 
contrary. At very high speed and in rough weather he noticed 
that the he used was constantly dragged out of the water, 
flying from one wave to another across the hollows. Upon the 





or of revolutions will 
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Smeaton's ¢ 








log 





whule there is to believe that svew log is capable of 
approx imat y measuring the Sp ed of hips, and the slower the 
speed and the smoother the water the more reliable will be its 


indications; but it must not be forgotten that at velocities of 
less than three knots an hour the indications of the screw log are 
totally unreliable, It isno wonder, then, that the common log 
remains in favour with all shipowners, and that the use ot the 
screw log is to a great extent exceptional, 

It is furthe: to be noticed that the screw log will not show im- 
mediately what the speed of the ship is; both that and the common 
log measure the velocity of the ship by the time taken to traverse 
a given distance, and time must, therefore, elapse between the 
heaving of the log and its reading before the rate of speed can be 
calculated. In yacht races this is very objectionable, and it is at 
all times more or less inconvenient. A log which would show at a 
glance and instantane usly, not only the actual speed, but every 
variation in the speed of the ship with absolute accuracy at all 
speeds, would obviously possess important advantages over ail 
others. With the common and screw log we must trst measure 
a given distance run before we can determine the speed. In fact, 
they are not speed measurers but distance measurers; and they 
are more or less imperfect measurers of distance. What is really 
wanted is not a distance measurer but a speed measurer. In using 

the former we first ascertain the distance run and then speed ; by 
using the latter we first ascertain the speed and then the distance 
run. It may be asserted that these things are identical ; but the 
author submits that they are totally different. In the first place, 











Far from this 





all the distance measurers in use are inaccurate, but a speed 
mieasurer may be*made which shall be absolutely accurate; and, in 
the second place, no distance measurer can tell in a moment what 
is the effect of setting or taking’in g particular sail, or of trimming 
a ship in a particular way ; but a speed measurer will tell both, 
or either, the moment the sail is set, or the trim altered. 

It now becomes the author’s duty to describe apparatus by 
which speed may be measured without regard to distance run; and 
in so doing it is good fortune to call the attention of the society 
to one of the most beautiful contrivances ever produced, to one of 
the most exquisite applications of a recondite law of nature to a 
practical purpose ever effected, to an invention which h s succes- 
fully borne the test of over twenty years’ hard servi e, to a 
natural phenomenon regarding the induced current, and to a yet 
unnoticed law of the action of that current, that can hardly, fail to 
prove eminently interesting. Before describing this apparatus it 
will be necessary to call attention to one or two facts connected 
with fluid pressure 

When a ship is advancing through the water it is evid 
1er bows are exposed to a greater pressure, due to the resistance 
the water, than her stern. If, then, a pipe, say half an inch in 
diameter, were fitted in her hull, in such a way that one end 
opened in the ent-water below the water-line, while the other was 
turned up towards the deck above the water-line, it is obvious 
that as she advanced through the sea the water contained in the 
horizontal portion of the pipe would be driven inwards, and would 
rise in the vertical leg above the level of the wuater-line till it 
balanced by the gravity of the vertical column the outer p: 
It is also clear that the pressure would depend on and vary 
the rate of progression of the ship, and that, as a consequence, the 
speed of the ship at any moment would be denoted by the height 
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of the column in the vertical log of the tube. This con- 
stitutes ‘‘Peto’s tube.” Here, then. to all appearance, 
we have a perfect continuous log. One individual, whose 


name the author forgets, was, indeed, so delighted with the idea 
that he patented a log consisting of a small pipe laid along the 
keel, opening in the cut-water with a trumpet mouth, and 


running aft to beneath the captain’s cabin, into which 
it rose ‘and indicated in a glass tube fixed against the 
bulkhead A very little consideration will show that this 


apparatus was absolutely worthless. In the first place, at con- 
siderable velocities, the column of water in the cabin would stand 
some 12ft. higher than the level of the sea; and no cabins will 
admit of a gauge being used the r in which is anything like 
But, apart from this, the water in the tube, owing to the 


vosition of the latter, is exposed to the influence of heavy seas 
] ’ ] 


striking the ship’s bows with a force quite competent to send the 
water up double 12ft. bigh; and, in the second ight 
of the columm in the vertical leg would be influenced by the draught 
of water of the ship, the indications of the gauge would vary from 
day to day and from hour to hour, especially in steamers whose 
draught digresses as her coals are consumed. 

Un the 20th of December, 1849, the Rev. Edward Lyon Berthon 
patented an application of this principle, and in June of the year 
following a second improvement on it, which supplied the naval 
world with an apparatus absolutely perfect in theory and practice 

s the speed of ships. 














place, asthe } 











for measuring the 

This apparatus consists essentially of a small tube, called a 
“*way” tube, passed through the keel of the ship at or about amid- 
ship. At a distance of a few inches from the keel a small 


aperture is made in one side of this tube. The tube is 
carried up into the captain’s cabin, or any other convenient 

ace; there it is turned over and united to one leg of 
a syphon tube inverted, and containing mereury. A motion 
of about 134in. in the column of water will cause a motion 
of about lin. in the column of mercury, and the magni- 
tude of the gauge range is thus brought within reasonable limits. 
When the ship goes ahead the water forces its way into the tube, 
and affects the gauge, marking the speed of the ship as before ex- 
plained ; and this arrangement has these two advantages over the 
first described —that the gauge is brought down to a reasonable 
length, and that the waves do not interfere with its action ; but it 
is still open to the defect that it is affected by the draught of water 
and the rolling of the ship. 

The foregoing description conveys nothing more than a popular 
idea of Berthon’s login its crudest form. 

In this shape it was fitted to a fast Channel steamer, and made 
the subject of a vast number of experiments. Let us see with 
what result. 

The first thing to be done was to eliminate the influence of the 
ship’s draught. Now it occurred to Mr. Berthon that if, the aper- 
ture in the pipe being turned ahead, pressure was exerted on the 
column of water within, which made it rise, by turning the aper- 
ture astern there would be a negative pressure, and the 
column would fall. Then between these two positions must 
lie some negative position in which the column would 
neither rise nor fall If, then, the ‘‘ way ” pipe was so fitted that it 
could rotate on its axis, by turning it till the side aperture 
was in the neutral position the precise draught of the ship 
would be shown inside. T 
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The index or scale could be set to this, 
and then on the pipe being re-turned to bring the side aperture 
ahead, a correct reading would be at once obtained of the speed of 
ship. Mr. Berthon very naturally concluded that the neutral 
position would be that in which the aperture was turned exactly 
at right angles to the keel of the ship; how far this was verified 
by experiment we shall see presently. 

Before going further it will be necessary to investigate the 
mathematical principles which regulate the ascent of the water 
in the tube. 

Let AP in the diagram represent a tube, open at the 
top and closed below, with an aperture at B, near the 
lower end, and plunged into a fluid of which the surface 





is C D. When at rest the fluid, disregarding capillary 
attraction, will stand at the same height C D, within the 
tube. But if the tube be moved forward in the direction of 


the arrow the fluid will rise to same height E, such that the 
column ECD becomes the measure of the velocity. Let i be 
this column, ‘Then, taking the value of h from the well known 
formule, V = 4/9 gh, and, _ V* 


“ 


-—— 3; and in practice this law is 
29 

found to apply with strict accuracy. Done in to a simple 
rule, the height of the column of water in the tube above 
the level of the fluid in which its lower end is immersed will 
always equal the square of the velocity of the ship in feet per 
second, divided by 64 ‘Thus, let us suppose that a vessel is moving 
at the rate of 16ft. in a second, or nearly ten knots an hour, 
we find that the column would stand 4ft. above the level of the 
sea outside the ship, for 16 x 16+64=4 If the ship move at 
twice this velocity the column would have a height of 16ft. for 
32 x 32+64=16. Inthe same way, by multiplyimg the height of 
the column by 64, and extracting the square root of the product, 
we get tie speed. The author feels that he almost owes bis hearers 
an apology for putting such well known formule mto words. His 
excuse is that it serves to impress facts on the memory which are 
otherwise likely to be forgotten when conveyed in a single state- 
ment heard, not read, once. 

Mr. Ber'hon, in his endeavour to ascertain the neutral position 
for the aperture in his way tube before referred to, unexpectedly 
obtained some very startling results, and these results, invariably 
repeating themselves through some thousands of experiments, 
established the following law, which has never been stated in any 
text book of natural philosophy, and deserves the serious attention 
of all those interested in the action of induced currents. The 
law may be briefly stated thus :— 

Let the circles a, 5, c, d, denote different positions of the aper- 
ture in the way tube, and assume the speed to be ten knots an 
hour. Then in a, k = 4in, of mercury ; in b, h = 2in. of mereury; 
in c, h = 6in,; and in d, h=0, or zero. 

In other words, with the aperture directly ahead, the column of 





mereury actuated by the column of water stands 4in. above zero. 
When the aperture is turned directly astern the column of mer- 
cury falls 2in. below zero, or 6in. lower than when the tube is in 
the first position. When the aperture is turned to the side, that 
is to say, into just the position where we would expect to find the 
motion of the ship powerless to affect the height of the column of 
mercury, there is absolutely the maximum efiect produced, the 
column being lowered not less than 6in. below zero, or 10in. lower 
than when the aperture is rizht ahead. But the most extra- 
ordinary circumstance of all is that the zero angle is apparently 
constant for all circular tubes, and all shazes of aperture and all 
speeds, being invariably 41 deg. 30 min. Here is plenty of matter 
for discussion. The author is happy to add that the discoverer of 
these facts is in the hall, and has kindly promised to recount some 
of his experiences. 

Once in possession of these important facts, Mr. Berthon lost 
no time in turning them to account. On the table is a Berthon 
perpetual log (illustrated in a preceding diagram). 

It was evident that by using two tubes—one always in the 
neutral position, and the other with the aperture pointing right 








ahead - it would become possible to eliminate the influence of the 
ship’s draught altogether. The diagram shows the arrangement 


most convenient in practice, with this difference—that the two 
tubes A B are here shown for the sake of clearness removed to some 
distance from each other, whereas in practice they are placed close 
to each other, forming one compound tube, as in the draw- 
ing of the complete log. «@ and b are two air vessels, into 
which the water, on filling the instrument, is allowed 
to rise half way. Above the air vessels are air tubes, communi- 
cating, as shown, with an inverted syphon half filled with mercury. 
Now, it is obvious that this arrangement is absolutely independent 
of draught, for suppose the ship to be suddenly sunk ten feet deeper 
than she was the moment before, the water rises to the same height 
in a and b, compressing the air in the chambers, and above the 
mercurs, indeed; but the pressure on the surface of the mercury 
in each leg will remain identical. All forces, indeed, except that 
dependent on the resistance due to horizontal motion, act equally 
upon both sides of the column of mercury. But the aperture in a 
is turned forward, while that of B is placed in the ze:o position 

4ideg. 30 min. Let us call all the disturbing forces statical, and 
lump them together by a great 8, and the force due to the ship’s 
motion forward ‘‘ dynamical D;” then we have 8 both in A and B, 
and Bexerting an equal force at all times; but when the ship moves 
ahead we have in A, S+D, but in B we have only S +0, therefore 
the mercury will rise in one leg and fall in the other, as already 
explained. 

The mode of fitting this log to a ship is exceedingly simple. A 
small hole is bored through the keel, or near it; this is lined with 
a brass tube having at the tup a stop-cock and a small stuffing- 
box. The way tube of the log is passed through the stuffing-box, 
which is made water-tight around it, the stop-cock mean- 
while remaining shut. As soon as the stufling-box is all 
right the plug is turned, and the way tube passed down 
through the aperture in the plug till it projects Tin. or 8in. below 
the ship’s bottom. A couple of composition tubes are then laid 
along the sides of the ship like gas pipes to the cabin, &c., and 
connected by small pieces of flexible pipe to the mercury gauge, 
hung in gimbals like a barometer, and occupying no more room. 
On this the speed of the ship can be read at any moment. Should 
the projecting end of the ‘“‘ way” tube be broken off, it can be 
repaired again in ten minutes at a cost of a couple of shillings, 
without admitting a single drop of water to the ship. In practice 
the holes in the way tubes are made very small, and the tubes 
themselves filled with sponge to exclude sand and dirt 

The author has now brought before this Society nearly all the 
information worth recording about logs. If the subject is deemed 
sufficiently interesting to evoke a good discussion he will rest well 
content with his labours. 











THE STEAM RoaD ROLLER IN THE UNITED StaTEs.—The Park 
Commission in the city of Brooklyn, New York, recently ordered 
one of Messrs. Aveling and Porter’s steam road rollers for use in 
Prospect Park. The report of Mr. C. C. Marten, engineer to the 
Park Commission, lies before us, and from it we make the fol- 
lowing extracts, which fully bear out the opinion we have ex- 
pressed of Mr. Aveling’s inventions :—‘‘The steam road roller 
ordered from Messrs. Aveling and Porter,” writes Mr. Marten, 
“for Prospect Park, Brooklyn, New York, was received in good 
order, and as soon as received was set up and put to work rolling 
gravel roads. For about two months—until our drives were finished 
tor the season—it was in almost constant use night and day, 
without a dollar’s expense for repairs during that time, except for 
a slight break occasioned by gross carelessness of the engineer. It 
has given good satisfaction, and has caused a great saving of ex- 
pense in our road rolling. There are two changes which, if made, 
would greatly add _ to the efficiency of the road rollers for gravel 
roads ; but for macadam or stone roads I do not see that any im- 
provement could well be made on the present style. As faras I 
can ascertain, the comparative cost of rolling our roads with this 
steam roller and a seven-ton horse roller is as follows :—For one 
day’s rolling with the Aveling and Porter roller at a cost of 
10 dols., as much work could be accomplished as in two days 
with the seven-ton roller drawn by eight horses at a cost of 20 dols. 
per day. Hence the work done by the steam roller was twice as 
much, and the cost only one-quarter that of the cight-horse roller.” 
Owing to the tariffs, the roller costs half as much again in America 
as here, yet it is freely used in the States, and notin this country. 

Lonpon TRAMWAYS.—At last ground has been broken in the 
matter of laying the street tramways authorised in thelast session 
of Parliament. For the metropolis three schemes, or, to speak 
accurately, partsof tramway schemes, were authorised ; one for a 
line in the east of London, another in the Kennington district, and 
the third from Pimlico and Peckham to Greenwich. As our readers 
know, many more petitions for powers to lay street and road tram- 
ways are to be presented in the ensuing sesssion of Parliament, to 
which Parliament will probably, in its wisdom, say, ‘* Lay these 
portions that have already been authorised, and let it be seen 
whether they are useful and appreciated by the public; and if 
they are, and may not be charged as nuisances, then ask for power 
to lay more ” Some surprise has been expressed that the promoters 
of schemes who have obtained powers have been so dilatory in 
commencing their works; and much interest has been ex- 
cited by the commencemcnt this week of the Kast London 
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line, which will be from Whitechapel Church to Bow, 
about three miles in length. The works bave been  com- 


menced this week, and are making rapid progress Ony a 
single gang of men is at work as yet, but next week there will 
probably be three or four gangs employed, numbering from 120 to 
150 men in all, and a few weeks will suffice, with such force, to 
complete the work, The road upon which this first trial of the 
improved tramway is to be made is one of the best thoroughfares 
in London. It was constructed four or five years ago at a cost of 
about £9000, and has needed nothing for repair, or little 
more since it was laid down. The base is of concrete, 
and the sets are of granite Qin. deep hy din. wide, 
run in with uting. The ree |! in gar a of being 
laid is a double line throughout. The rails are laid- upon 
longitudinal sleepers, which are of Baltic timber, 6in. by 4in. 
scantlings ; the rails are 4in. wide, with a groove near the inner 
edge, the face on the portion on the inner side of the groove being 
corrugated The trams are being laid to the ordinary narrow 
gauge of 4ft. 84in., with a 4ft. space between the lines. The rails 
are spiked to the sleepers by bolt holes made in the grooves. The 
sleepers rest upon cast iron shoes, or chairs, between every pair of 
which there is a lateral iron bar, dovetailed to keep the rails to 
gauge. The sleepers are packed below with Portland cement, and 
the road promises to be one of a first rate character for solidity 
and dutel Messrs. Fisher and Parrish are the contractors, 
Anderson 


jility. 
and Mr. M..W. their attendant manager, 
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THE cables of the West India and Panama Telegraph Company, THE Kildonan gold zers have Iwindied down to a very small Mr. LAN the English director of the 5 
to connect Cuba, Jamaica, Porto Rico, have bern ry sted at | nu.aber, and these few are occasionally snowed out. hi to 4 
the Silvertown Works, and the whole of the line will be shipped THE losses by fire in the United States, from last January to THE tem] B riars lee is rapidl ) t 
by March 15th. October inclusive, amount to the large sum of 33,534,000 dol footwa uly in great part 1 ved 

A SURVEYING party of the San Diego, El Paso, and Memphis A PLAN is on foot by the meteorologists in Constantinople for THE public will be glad to hear that 8 
Railroad have passed the summit of the range of mountains | the adoption of the Centigrade system in place of the Fahrenheit | occasion ] ree a controver 
between San Diego and Fort Yuma. They report the grade to be | and Reaumur scales. Dixon, of Lau Pountney-hill. 
less than 103ft. per mile. WE understand Mr. Giffard i a sma!] balloon of only THe ( ee f ; 

THE Anglo- Brazilian Times announces that in the suit of the | © ”) cubic metres’ 7 plume cons the spe yurp Tig B ef en 
Baron de Maué against the San Paulo Railway Company the | 43s M, Wilfrid « ville in ‘ile ascensi i Brow 
Supreme Court at Rio has decide! that it has no power to.« turb 4 RUSSIAN ex eliti n numbering 1500 1 l tarted f 
the decision of the inferior court in favour of the company, which | the Balkar e Caspi t 
declared that the suit must be tried in England. means of co the © ud ( 

THE traffic receipts on the London, Chatham, and Dover Com- | #ctent river 
mam lines, 138 miles in lenzth, for the tw nty four weeks ending 4 s | vered in the Giant Mount f . cott ‘ 
the 12th inst., amounted to £3 £016 rresponding | Boh which is described as in every equal to Carrara, botl T T 
period of last year, on 136 miles. to £ ng an increase | in whiteness and rain, and invaluable for sculpture or | Town Gasworks was on M y b ’ 
of £26,744, or 8°43 per cent Of the total re eipts, £82, rked into t tab le tops, &« ragil r : » ion d. tut ; 
longed to the company’s Metropolitan Extension line, fourteen THE Scientific Amer says that a varni eh ie ; 
miles in length, and £70,864 to the corresponding twenty-four | made as follows :—Obtain some good clean g tar. and boil fo ” J 
weeks in 1868, on thirteen and a- juarter miles, showing anincrease | four or five hours, until it runs as fine as wate: ; then add one ; : . n 1 + 
of £12,103, or 17 per cent. quart of turpentine to « tar, and boil another half-hour > <i >a ee ; 

On Thursday, at Stonehaven, on the Caledoniaz Apply hot. Siaak aad 
boiler of a pilot engine attached to a goods tr THe last appearance of the plague in Europe was in 1719, when | char ; - 
engine was blown to fragments, volumes of scalding it was introduced into Marseille tm that hed heen ref 1 
thrown in every direction to a considerable distance, : admittance int » the port of Cacli Sardinia. Even th oo = ape 
of the line on which the engine had stood was blown awa course might probably have been stopped, had its malignant nature —— sl - st : 
hole of considerable depth made. One of the drivin; been recognised soon enough, but this was not the case, and more }., Arigy 
carried to a green about fifty yards from Stonehaven, than 90,000 persons were killed by it. . rt 
sandbox was thrown into a field about 100 yards off. T! T Sah a é eee ee ' oa . : 
escap ith slight injury. Pina ee 4 ; “A He ‘ ~ gh “ee a . wee Psd , ( cA ) r 

On Tuesday a man, whose name is unknown, threw himself on | and four of linseed oil. melted together: to th ny sould % vd 1 , _ - 
the line of railway, at Weston-under-Penyard, near Ross, just as | one part of oxide of copper fterwards one part of sulp mit ) 
the train which starts from Gloucester at 3.40 was approaching. acid. This last ingredie ided caref ily The thee ° ‘ A 4 
It heing —— to stop train, the wheels of the engine | while hot. is a plied with a brush. m P 
pa ussed over his head, killi 1g instantaneously. The desta Tue Bo on {Jrert » reports that a irious phenomenon i T o~ , the central p 
man was ¢ ra on tram] her above the average Pron shealllie ‘hing Ss AT ae ene . ntoegs th ‘ ' mee 1 I t l be « I t 
respectability of that class. employed in the town mens vig ager AP rig a a iy Ppciinnd - a 1... | establi en L se who 
of Ross for a few days, and hi mluct while in his em- | Shy" cubation al eogen’ tah dak ahimon ie ae, | ee e with Billi 
ployment rendered it out of th for him to be retained dict 9 Fe eee ost ee ! ! i l over Lon 
in the workroom. No papers have b found on hin, but it ~ ace ellmeTge- : : sgh ge 0 sgt ae Terre iy build ty ; | 
is believed that he has a wife sod teal y either at Leeds or Brad- — ee ee ; Pr a 
ford. eg ee ee ee ee ee 

THE traffic returns of the London and North-Western Railway A co , x teal t says that for j , 
shows an increase of £3481. In the case of the Midland the in- | °™™* : ig Va eo i 
crease is £4456. The Lancashire and Yorks! 5 an | "ain has fallen ft larin fon 
increase of £282. The Manchester and Shefliel lle agetn — re Cy 
an “atest The Caledonian return sh scapes Var ecb ad : . : 
£344. The Great Eastern Railway exhibits eas nie gent x of 7 2 or ~ 
The London and Sonth-Weste } eer pee gee es , 2 eat = 
The Great Western returns a erate The L ) vee Ses - 

Chatham, and Dov Railway ws an i of £45. I AT the J ch Ac y of Medicin few days ago, Dr. t 

Metropolitan extension of the Li mon, ,a D ? read a paper owt arenes ’ + Ss nt reme t . 
sents an incr 2324. The Great 2 Railway return * 1% ey ” BPAy , SV le ee eee 

shows a decr 733. ; was, le , both a sedative of circulation and bi ng, an | 

ACCORDING to official statistics, 158 accidents occurred on Prus- | 12M for t “ nnn Se © i 
sian railways in 1867. The train ran off th > rails 206 times, there ofa in all d 01 “ ypne ROngeratery Seger, 9 . ‘ ng L B 
were sixty-eight collisions, 432 times the carriages or engine were , ; Eame COURR, SC. 2s OrpOVer See See, | l I 
injured, nine persons travelling on the tr were killed, and wing to the greater pee oy SO ee ration ¢ I 
twenty-one in other way-, while sixty were more or less + storms ol ré : 1g heard of within | u > ) ) 
seriously i jured. The causes of the acci jents were as follows : t 1t Pro i whic! n 
124 arose frorn the » of the atmosphere, snow, fog, wind, Xc., record occurred in 4 l, November 4 i » | of the se. 
twenty-five from accidental obstacles on the line, four from hich cause 1 the death by d ng of about SUUU pe THE min rs of the Wi varre (Pennsy Coa l 
obstacles intentionally placed there, eleven from the carelessness | 0” the rivers ant coasts of this count ‘Twelve men-ot-war were Company hav: a fund of five thousand dollat 
of officials, sixty from the mistakes of engine-drivers, and forty- | lost, besides an innumerable number of smaller vessels; 1700 | ¢j their number who may be disabled in any w It 1 
one from the bad state of the line. The rest were the results of | tfees were torn up by the roots in the single county of Kent. It media ellie ten commany diving the oar “ee 
faults in the locomotives, carriages, &c., or of undiscovered | W48 during this gale that the Eddystone lighthouse was carried | 4)... ¢jjousand dollars is to go to Avondal 
conan. - away with its unfortunate and con iding irchitect. slik inaiaina sais . . 

THE train on the Manchester, Sheffield, and Lincolnshire Rail- Ara recent meeting of the Ethnolozical Society some photo- |  ., tir has been esused by the alleged disco 
way, leaving Retford at half-past one o'clock on Monday, convey. graphs of the great mega ithic monuments in Wiltshire were ; - o i » boon on ra AA , ze lisco ‘ 
ing a number of gentleren to the Brigg coursing meeting, had exhibited. We understand that a scheme is now in progress to | * nerf ag ; aay es chs gel cd ee 
miraculous escape. To a long mineral train were attached the | tain funds for the purpose of procuring a series of »» otographic | (2 oes Recmeen 
guard’s van and three carriages. Descending a short gradient at a | TePTese ntations of the megalithic monuments found in Enzland ait : it . ‘ yor-G 
rapid pace, the train had just cleared the Northorpe station when and France, and, if possib le, in Europe and Algeria. Such a series, Mi ite an nens « 
thirteen of the heavily-laden coal wagons were precipitated into in which the -ompass-bearings and accurate dimensi»ns would bi =attage ate ’ 7 
the stream below. The engine, tender, and a couple of the trucks | $'¥e"., would be invaluable to the student of archwology. Natur 1 Pa she United & 
broke away from the falling mass, kept the line, clearing the bri lige | S2y8 that any interested in the work who wish to know more of sic, atta hed tic squadr 
in safety, and, in the most providential manner, th coupling | te details requested to communicate with the librarian, ro gel - ly 
chains of the guard’s brake gave way, and hanging almost in mid- | Royal Geo cal Society, 15, Whitehall-place. : oe : ; ahs 
air, as it were, stopped the three carriages from falling into the It has recently been discovered that the springs of chronometers | !"' co : 
abyss below. When the confusion had somewhat subside 1 it was | and watches which are constructed of steel are frequently mag- | *" . ° ' ' 
discovered that no lives were lost nor bones broken, although | netic. Steel is at all times me magnetised from W rence to the inquiry 
everyone was more or less bruised, contused, and shak After | causes beyond man’s contr i. cers are alvisel to test | prove 8 simp! 18 « f 
a long delay, most of the passengers were conveyed to g, the | their springs as to m motes fo 9 \ cing th 1 near to a very s | | is stat : statistical « 
engine being attached to the uninjured carriages, while a] | and trul need mariner’s compass, If the spring exhibits in | to t ] 
gentlemen reached their destination by road. none iy umferene: any ter nde ncy ti » move to one pole of t with the nge of 

Tur locomotive superintendent of the Grand Trunk line statesin | ©°™P mare Vaan e consid : ft ohawase ; 

Me mpert St » last tw » winters in Canada were more th i meager Inve ; hy Fe : m2 pS ae I 

narily severe, that of 1867 and 1868 being uou to one part, and th ig is decid h 

tensity a their frost and the great de for 1 y be placed | t { vy, t l 
many districts over 8ft.), and the - netism | vs the I ( 

the number and severity of its snow storms ited with forty parts | i! servic 8 ful 
much beyond the usual season. had « is sal t ") 

the half-year to encounter great difficul 4 sul iric id | foot yout 180 s 

of the snow storms, which in their frequenc Chloride of lime | . enzineers 

ere unprcedented in Canadian railway sa thing, but th | to Sea R 
sections the registered fall of snow was over 160in. n their en- ilphu 1 t ‘ : 
deavours to penetrate the heavy embankments and drifts of snow, | t#« rary, ! A Ke] , ! site t lise ) 
the rolling stock suffered severely, and the engines in particular, | 12 shallow eart! t Ll used 70,000 i , | 
as they were worked to their utmost capacity, in repeat dattempts | either diluted or more or less of Mr i I 
to keep the line open. The new Scotch ¢ es did splendid | *™monia, but tl pilling it about a ' * “— , 
service at the snow plough work, and the road could hardly h ing serious da tl i 1 | ) 
been kept open at all without them. Sesion the continuance of riace to tl iment 1 ti | ‘ 
the snow storms they were often obliged to turn out their enti: and it 1 prove PP . : : ; 
a se sts fin daewing the ins and 4 fs a i fay ioe Pe shade ty ays ure, that the Swedish Academy of li ' I f 

S un Scien as just issu he t numb f i 

THE report of Mr. H ford, the irand Trunt f Canada Ss h di t | hn ‘ 
Company s ¢ eer, states that the working of his department ) preface, wl is d red unti i ‘ \ Me dn Neat 
during the half-year ending the 3 Mth of June last cost. for mainte- | publication of iber, we are unable t y whether | y 
nance, 318,542 dol s.; for renewals, 374, > dols.—-total 13.467 do ll the memb emy ar thought v thy a speciai | nd ‘ | 
The cost « maintenance during the six months was 24,678 dols Nograp or only its 1 guished members. However t hes in . we i P 
excess of that for the corresponding period of 1868, and wascaused by | may be, we feat ths at very tes Ww ; of the twenty men, whose lives are } jp the G ' 
additional expense in clearing snow, together with extra track recorded in this first number, are known to fame be eyon ithe limits | 
labour employed during the spring freshets, and in consequence of | of their native land, notwithstanding that most of them have | We understand that the report ‘ 
the sudden thawing of snow and ice, together with the continuous | behind them honourable records of scientific labour. We do not | Government engineer appointed to inquire into t complain 


rains succeeding it. The snow fall of last winter exceeded that of | say all of them, because we notice an archbishop and a bishop, | inh»bitants of Barking with referer t ‘ 








any year since the railway was ope ned, and the cost of keeping the | whose claims to admission to the Academy must, judging from Metropolitan sewage, was present t e « v 
road clear for traffic was very large in addition to tl 21e permanent | their published works, have rested upon their social position or last. We have reason to believe that Mr. Rawlin ‘ 

staff employed. But for the heavy snow-fall of last winter the | general attainments rather than upon their scientific labours. ullegations to be not proved; that he considers the e 

maintenz ance chi urge would have been less than in the corre sponding THE almond tree is a native of the Levant, and is extensively | 8°@°™ 1 want of drainage in t town of barking t I 
half-year. The extra men employed to clear the snow, and the grown in Provence. There are two principal kinds of it ; the one | 1&4 to the health of to 1an tl xuinity « t 
damages to rails and works general y by yy great snow-fall and the | produces the bitter, and the other the sweet fiuit. Both the fall of the s oy or ido Be fans ther as t bd 
consequent freshets, added not less than 40,000 dols. to the expenses | latter will yield the me licinal oil equally; but the former only will, diminution of the main channel cousequent upon the outpouring 





or the 


in his department alone. The price of “track” labour in the by distillation, wage 





sive laurel-water. There should not be more than 









United States portions of the line had increased since last year, | eighty of these trees planted per hectare; each will produce six YESTERDAY morning the engineers,} Bidde and 
owing to the demand for men on new railways and other | kilos. of what the F rench call amandes princesses, a hectolitre of i appointed to report upon the state of the alley 
works going on in the vicinity. The same remark applied to some | which weighs about fifty kilos. The almonds are gathered about | Viaduct, furnished their report to the Court of Co incil, 





» ae ence D3 : ‘ hee > 
parts of ( ‘anal domes new works had been commenced ; 62 i? miles the beginning of September, when the outer dupr sesene envele ne | It entered into a long technical description of defects i 
of new rails had been put into track during the six months. Up opens of itself; this is good food for cattle. Of the above-men- | granite columns, but stated that in no way would tl 














to the 30th of June the fifty-one miles of imported English rails | tioned quality Provence exports 20,000 bales of 120 kilos. . € . | danger the stability of the structure, and that the for 

were being distributed, also ties, fencing, and other material to be value 160 to 170f. per 100 kilos ; but in 1866 the crop was so sm - ha not been in the least disturbed. The coming winter might 
used during the current half-year. The breaking is | of the ice | that the price rose to 340f. The kind ealled amandes a la dan increase the fissures, and the engineers recommended that they 
materially damage! the masonry of four bridges and several cul- | are ch reaper, and cost only from 75 to 80f. with the outer shell on, | should, as soon as possible, be filled up. They st 1 that tl} 
verts. Those were in course of ny in August last, tove'her | and about 130f. without. The Bouches-du-Rhone e xports 12,000 | origin of the defects had been traced tv an u nusus l unau 
with the renewal of several wooden bridges. The ferry works at | bales; the Hautes and Boney, Alpes, 18,000; Vaucluse, 8000; thorised departure, unknown as far as the engineer, Mr. Huay- 


, Buffalo, and Port Erie are in excellent order. and the Var not more than li wood, was concerned, from the original plan, 
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BLACK ASH FURNACE, BRITISH ALKALI WORKS, WIDNES. 


CONSTRUCTED BY MESSRS. ROBERT DAGLISH AND CO.,, ST." HELENS. 
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WE 


illustrate above an 
furnace, with its gearing, lately erected at the British Alkali 


improved revolving black ash 


Works, Widnes, near Warrington, Lancashire. The engineers and 
constructors of this revolving furnace are Messrs. Robert Daglish 
and Co., St. Helens Foundry. 

In the manufacture of soda the process of converting the salt 
cake or sulphate of soda into carbonate of soda is by far the most 
important, therefore the appliances should be first-rate, as the 
method of working was to heat the salt cake to redness by the aid 
of charcoal and carbonate of lime. In old times the mode was to 
mix 100 lb. of salt cake with the same weight of chalk and 55 lb. of 
charcoal, all ground to a fine powder, and well mixed by sifting; 
but as in England wood charcoal was found too expensive, small 
coal was substituted, and for carbonate of lime either limestone or 
chalk. The present manufacturers, as a rule, are adopting the 
revolving furnace, after the plan improved by Messrs. Daglish and 
Co., and the old hand furnaces will soon become a matter of his- 
jon from the favour the “‘ revolvers” have found in the Lancashire 
and Tyne districts. The cylinder or furnace which we illustrate 
is 9ft. in diameter and is 16ft. in length, made of boiler plate, and 
lined inside with fire-brick; it is supported on friction rollers, as 
shown, and is driven with gearing worked by an 8-horse power 
engine. The revolution of the furnace is regulated to suit the 
manufacture of the black ash, and varies from one revolution per 
minute to one in twenty minutes. The charge is heated in 
Daglish’s furnace by means of gas, which no doubt is a vast 
improvement on the old system. The proportion of the salt cake 
and carbonate of lime is placed in the cylinder through a hole in 
the top, as in the usual revolving boiler used in paper mills, 
which hole again becomes the means of discharging the black ash 
into the wagons when the process is complete. The letters on the 
woodcut will, perhaps, be as clear a method for a description of 
this furnace as we can conceive. Thus, a, a shows the valve b 
which the gas is admitted, B, B the inlet and supply valve, C, 
the combustion chamber, D, D the air inlet, to which is fixed the 
expansion we | of the cylinder, which ring is marked E; then 
comes the black ash furnace or cylinder F, F with the letters G, G 
marking the trap-door by which the charge enters, and departs 
into wagons placed beneath, and which are marked L, L. We said 
that the cylinder revolved on friction rollers; I, I shows them, 
and H, H indicate the friction rings; show the foundation 
bearers which sit upon strong iron tie plates, the latter marked 
K, K; M, M are to indicate the position of the high-pressure engine 
used for driving the cylinder and working the wagons in which the 
black ash is removed; N, N the air flue by which the heated air 
is supplied to the combustion chamber, and which is heated by the 
waste heated air that has been driven from the furnace; O, O 
is the heater, which is of cast iron of the shape shown; 
P, P is the salting down pan, over which the waste heat from the 
revolving furnace passes; J, J is the reservoir from which 

the salting-down pan is supplied is shown by Q, and the drainer 
pan by the letters R, R. After the gas has done its work on the 

‘charge,” and the contents of the cylinder have become of a 
doughy | ist , then ch 1 decomposition begins and the 
mass boils—or appears to boil, one would rather say—and when the 

carbonic oxide and the sulphuretted hydrogen have ed off it 
black ash is furnished andis cast into wagons, in which it becomes 
solid, and it forms a mixture of black ash, with ball soda, or 
IE aye — Pare 

e chemical changes which take place in the foregoing opera- 
tion are somewhat complex, but the most im wn thus 
described by an able writer on the subject :—“‘ The sulphate of 
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soda, by calcination, loses its oxygen, and becomes converted into 
sulphuret of sodium; the carbonate of lime and the sulphuret of 
sodium then act upon each other, the oxygen of the lime convert- 
ing the sodium into soda, and the carbonic acid of the lime uniting 
therewith to form carbonate of soda, while the sulphur of the sodium 
unites with the calcium of the lime to form sulphuret of calcium.” 
This last-named substance, called soda waste, is a source of great 
annoyance to the manufacturer ; it is bulky, and is applicable to 
no useful purpose yet known. Attempts have been made <o re- 
move the sulphur from it, but the cost always exceeded the value 
of the sulphur obtained ; therefore it is waste in the true sense, as 
manufacturers are often a to have a piece of land whereon 
to deposit the stuff, and for that purpose alone. The next process 
is to separate the soluble matters from the black ash. A ball of, 
say, 3 cwt., as it leaves the black ash furnace, affords an average of 
1 cwt. of soda ash. The insoluble ingredients consist of carbona- 
ceous matters, carbonate of lime, and a compound of lime and 
sulphuret of calcium. The soluble ingredients are carbonate of 
soda, a little undecomposed sulphate of soda and common 
salt, some caustic soda, and some other ingredients. The 
separation of these matters is the first step towards 
the preparation of pure soda from black ash, and this is 
effected by reducing the mass to fragments, either by crushing or 
exposure to the vapour of water, the latter causing it to swell and 
then crumble to pieces. The fragments are then placed in vats, 
with warm water, and in ten or twelve hours the solution is 
drawn off and the residue washed six or eight times successively, 
either with fresh water or the washing of other vats. The lye 
thus obtained is evaporated to dryness in leaden pans, or first in 
an iron vessel, by which carbonate of soda is obtained, mixed with 
a little caustic soda and sulphuret of sodium. This is further 
purified by mixing it with about one-quarter of its weight of saw- 
dust in a furnace. When the sulphuret of sodium parts with its 
sulphur it becomes converted into carbonate of soda. In the new 
plan the sawdust is omitted, as the gas in the —— furnace 
does the work effectually. When the liquid has assumed the con- 
sistence of mortar it is raked into a large iron vessel, having a 
perforated false bottom, so as to allow the mother liquor to drain 
off from the crystals. The drained mass is then put into a finish- 
ing furnace and moderately calcined. The residue of this opera- 
tion when ground under millstones is the white ash or soda ash of 
commerce, and is —_. pure for most of the manufacturing 
appliances of soda, but for the manufacture of plate glass, and for 
furnishing crystals of carbonate of soda, the ash is rendered still 
purer by a further calcination at a moderate heat. For the 
crystalline carbonate the purified ash is dissolved to saturation in 
hot water, and the solution run into large iron pans. The soda 
separates in well-formed crystals, which are again broken up and 
the mother. liquor allowed to drain off. These crystals are 
carbonate of soda, nearly pure; 100 parts contain 21°81 soda, 
15°43 carbonic acid, and 62°76 water. The mother liquor which 
drains off contains nearly all of the foreign salts, and is evapo- 
rated to dryness; the balance generally contains about 30 per cent. 
— and is used by the manufacturers of soap and of plate 
g ” 





THE ANTHROPOLOGICAL SocreTy.—Last Tuesday evening, at the 
ordinary fortnightly meeting of the Anthropological cong at 4, 
St. Martin’s-place, Trafalgar-square,-Dr. Charnock, F.S.A., pre- 
sided. Mr. ©. Staniland Wake,-F.A.S,L., read a paper upon 
“The Race Affinities of the Natives o! 
of the discussion Dr. B. Seemann sai 
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noses is common among the Esquimaux, but in Polynesia th 
method is not quite the same ; it is not exactly —e but sniff- 
ing, somewhat as dogs do. Lieut. Oliver said that the language of 
some of the natives bears a stronger affinity to the Malay languages 
than to that of the Hottentots—numbers and names of common 
things being the same in Madagascar as among the Malays. The 
idols of the natives are connected with snakes, but tree and serpent 
worship in one form or other is found nearly all over the globe, so 
no race affinities can safely be traced from this characteristic. Mr. 
Denby pointed out that the Hovas of Madagascar have hair, 
while the Hottentots have wool, which fact tells against race 
affinities in that direction; also, the skulls of the Hovas differ very 
much from those of the Malays. Dr. Carter Blake said that Mr. 
Wake had tried to trace resemblances between the skulls of the 
Hovas and those of the Kaffirs, the Hottentot Bushmen, and some 
of the negroes of the East Coast of Africa. The skulls of the 
Hovas and the Hottentots were very much alike, but he could not 
ee with Mr. Wake as to much resemblance between the skulls 
of the Hovas and the Hottentots. The skulls of many of the 
natives of Eastern Africa have not the same exaggerated negro 
characteristics as the skulls of the natives who live in the neigh- 
bourhood of the Gold Coast. After a few words from Mr. 
Mackenzie, Mr. Macgregor Allen, and Dr. Charnock, Mr. Wake 
replied to the observations of the speakers, and said that in tracing 
race affinities by languages, verbal resemblances are known to be 
of far less importance than identity of grammatical structure, and 
in the latter respect the language of the Hottentots much resembles 
that of the Hovas. 
BapD BorLer-MAKING.—At the Steam Users’ Association monthly 
ting, at M ter, Mr. Fletcher, the engineer, said that five 
explosions had occurred during the month; of one, which occ 
at a tin works, he had been favoured with particulars from an 
engineer residing in the locality. The boiler was externall; oe 
and of plain cylindrical construction, the front end being flat an 
the back hemispherical. Its length, as nearly as may be, was 
33ft., and its diameter 6ft., while the thickness of the plates was 
nine-sixteenths of an inch in the flat end and half an inch in the 
remainder of the shell, the pressure at which it was stated to be 
worked being about 20 lb. on the square inch each. The boiler was 
seventeen years old, but the plate at the front had only been put 
in about a year. The boiler gave way.at the flat end, rending all 
round, or nearly so, at the root of the le iron attaching it to 
the shell, when the main portion of the boiler was blown back- 
wards and the front end forwards for a distance of about forty 
yards. Inaddition to this, another boiler alongside was thrown from 
its seat, while fragments of piping and brickwork were scattered 
in every direction. The cause of this explosion will already be 
apparent from the description given of the form of the boiler and 
the mode in which it gave way. The danger of these flat-ended 
boilers, unless strengthened as in those of the Lancashire or 
Cornish type, with flue tubes running right through them from end 
to end, or else adequately stayed in other ways, has already been 
pointed out in previous reports, and the particulars given of a 
number of disastrous ee that have occurred to such boilers 
from the neglect of these precautions. - It is in con- 
sequence of the number of cases of this sort that occur from time 
to time that the recommendation is so frequently given in the 
association’s reports that every boiler should have its own non- 
return or feed back-pressure valve, and that the feed inlet should 
not be below the level of the furnace crown, but slightly above it 
so that in case of any re-flow the furnace crown would not be laid 
bare. This is certainly a most simple suggestion, and is. recom- 
mended to every member as a wise precaution. 
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THE EXPLOSION ON BOARD H.M.S; THISTLE—DETAILS OF BOILERS AND MACHINERY. 
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THE EXPLOSION ON BOARD HER MAJESTY’S 
GUsBOAT “THISTLE.” 

Tue explosion of a boiler on board one of her Majesty’s ships is 
so rare an occurrence that itis certain toattract great attention, and 
the Thistle catastrophe was fatal enough to excite interest even if 
the ship had not formed part of our navy. A multitude of com- 
ments huve been made on the explosion in the columns of both the 
scientitic and the daily press, all for the most part more or less 
inaccurate and incorrect. It is, therefore, with some pleasure that 
we publish at page 399 a set of engravings which illustrate the 
whule arrangement of engines and boilers, and the appearance 
presented by one of the latter after its failure. On the authen- 
ticity of these drawings our readers can rely. 

Treating first of the engines, it will be seen that they are direct 
acting, ani situated horizontally in the hull, with the feed and 
bilge pumps and the condenser and air pump behind the cylinders. 
The 8 Penn’s high pressure double trunks, and were 
origina titted to gunboats that are now broken up. But 
the main details have been refitted and altered to suit their pre- 
sent duty as condensing engines. To convert them into condensing 
engines, of course condensers were required, and they were 
designed and made under Government after the red-tape system, 























with the usual amount of official correspondence and 
Admiralty care. The air pumps, one to each condenser, are 
lijin. in diameter, and are worked by eccentrics keyed on 
the ends of the engine’ shafts, the stroke of each 
pump being Sin, The valves are rectangular, with angular guards 











an! perforated seatings, each perforation being lin. square; and as 
there are 1U8 in each seating, the effective area of the valve open- 
i <cee'ls that of the pump by 6°377 square inches. The situa 
ions of the valves have been designed on the old principle which 
firms have long since discarded ; that is to say, the suction 
3 »w the pump, and those for the discharge over it at 
‘he conden-ing chamber is over and under the pump 
ction water enters at one side—not opposite the 
ugh an opening 24in. in diameter, the exhaust 
Tin. in diameter. 





















The exhaust steam can be shut off from the condenser by a 
cock on the branch piece, and then the steam exhausts up the 
funnel: when the engines are working non-condensing, and the 
air pu juires to be disconnected, the engines must be so, ped, 
\ eccentric conn g rod is attached to the air-puinp rod 
« 1 witho wns fur! ising while in motion. 

J engit y lin are 1. in diameter, and the trunks 
Tlin.. ruke o i 1. in. pair i 6 romina. 
‘Lhe relative position such ¢ len and engine are rather un- 
usual, a d we wonder how the Lords of the Admiralty would re- 
a uch a plan proposed by our private firms. 

ry . , nhl 
ow for the -boilers—tiie cause of all the woe, trouble, and 
‘ is, The boilers are situated side by side, lying longitudinally 


in hull, with the funnel near to the forward buikiead. We 
muy mention here that the port and starboard boilers have air- 
co t their centre, in front, over them; but the middle boiler, 
whose furnaces ruptured, is not so favoured. We now direct 
attention tv the form of the boilers, They are cylindrical, 6ft. 
lin. in diameter, and 16ft. Sin. long outside dimensions; thick- 
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ness of shell, }in.; of ends, gin. ; of furnaces, only gin. full ; 
of tube-plates, gin. The shells of the ilers are of 
best British iron, the breaking strain of which was 
nineteen tons on the square inch. The furnaces, tube- 
plates, combustion chamber, and fronts of boilers, «re of York- 
shire iron, the breaking strain of which was 22} tons 
on the square inch, There are 152 tubes of wrought iron, 18 of 
which are stay tubes—a detail drawing of which we give. 








Tes tubes are 2in, inside diameter, 2}in. outside, between p.ates, 
ant at the screwed part 2!{in. in diameter At the tire-box 
end the tube is screwed into the plate and closed over on the 


outside ; but at the smvke-box end the tube is fitted with nuts on 
each side of the plate. The remainder of the tubes, 154, are 
9 





2\in. in diameter outside, and 2jin. inside—thus making ,,in. 
thi-kiess; length between plates, 6ft. din.; pitch of tubes, 34 n. 
Each furnace is 2ft. 44in. inside diameter, length 6ft. 9in ; length 


of con bustion clamber, 3ft. Sin.; wiith, 5ft. Gin. - flat on the top 











ad stayed as suown; thickness of plates at top din., at sides and 
ttom in. ; length of distance from front to the bridge 5ft. 
Gin; lenet -bars, Oft. 

Nituate and in the centre of the two furnaces is a tube, 
through which to diaw the ashes out of the combustion chamber, 
a Wise precaution, when bad stoking is practised. 

e now turn to the transverse section of the boiler through 
the furn showing the as or laps of the plates, running for 
their le h on the crow id directly opposite, only two inche 
froin the ve ul centre This is sound boiler engineering 
With & Ve ne Any private firm of common repute would 
have lapped the plites at the sides, but not so the Admiralty 


engineers, who are fond of startling novelties. The four sect.onal 
views show the present state of the furnaces. Will our readers 
lok at the sectional elevation and complete plan of tle port 
furnace and the corresponding transverse section, and say if ever 
the real cause of «n explosion was more clearly explained. 

Common sense tells us that where the heat is the greatest the 
plate should be the thinnest, the strength being proportionate to 
the pressure. ? 

Next let us refer again to the illustrations. We have shown 

r the sectional views the jfront elevation with the names and 
positions of the fittings ; the feed cock and the non-return valve 
titted to the boiler, which figured prominently in the evidence at 
the inquest, is shown in sectional and complete views. It is 
worth recording also that there are also non-return valves fitted 
to the pipes, sv as to prevent the return of feed water through 
the donkey feed pipe when the engine —— are working, and 
vice versa. Those pumps, and also the donkey pump, discharge 
turou h one feed eock on each boiler only, so that if it is disabled 
by incrustation inside, or fracture outside, no water can enter the 
boiler, 

As to the cause of the explosion no doubt exists. The boiler 
was short of water, and this shortness, in our opinion, resulted 
from priming, combined with other causes to which we may refer 

t anothert he engines worked at 80 lb. pressure just before 











ple ind the engines ran at 396 str kes per minute. It 
W livitt d that the boicr primed heavily under these condi- 
tions, and more so as the speed and pr: assure increased. 


As tu ihe cause of the priming, we reserve any expression of 
our ‘opinion; before we close the article we will relate one act 
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' of benevolence of the Admiralty. One of the sufferers was put 
on half-pay while ill, and was told to get well as quickly as 
possible ! 





REPAIRED BOILERS. 


Tue dangerous character of steam boilers which have been sub- 
jected to repeated mending is notorious to every engineer who 
has given even the slightest attention to the working of this class 
of machinery. His list of boiler calamities will contain many con- 
spicuous records of serious disasters resulting from the incapa »ility 
of many people who have had the practical oversight of bvilers at 
ironworks, and collieries in particular, to detect when a boiler has 
been sufficiently patched. Those records will likewise strengthen 
him in his convi tion that very many workmen to whom repairs 
are intrusted are altogether unfit for their duties. 

Theie is hardly any opera ion connected with the repair of a 
boiler more productive of danger than that by which rivets are 
brought intoa line. The dayis gone by, we hope, whe in new 
boilers the longitudinal seams are made to run in a continuous 
line from end to end, with the transverse seams also continued 
completely round the boiler, giving at the corner of each plate four 
thicknesses of iron, Yet unskiilful repairs often produce con- 
tinuous lines of rivets at the very place in a builer where it is most 
desirable that there should be the brick-wall-like arrangement of 
the seams, which adds much to the strength, and also often pre- 
vents a rent from continuing forward to a dangerous point. A 
large externally fired tube boiler at an ironworks in Wolver- 
hampton some time ago burst its shell. The first rupture took 
place in a seam over the fire, where requent repairs had led to a 
considerable length of longitudinal seam being in one continuous 
line. The four plates over the tre parted and opened out until 
they had ripped two seams completely round the boiler. The 


plates were thrown in one flat piece upon a bank behind, 
whilst the main body of the boiler, with the tubes, was 
turned over and the front end blown away. More re- 
cently, at Newcastle-u a plain cylindrical boiler 


»on-Tyne, 
was much torn up, and all the fragments thrown to the front of 
their original position The bviler was very old and much 
deteriorated, so that it was unable to bear the ordinary pressure, 
a long:tudinal arrangement of the plates contributing to the weak- 
ness, Shortly afterwards, in the same town, a similar boiler was 
much torn and scattered. Here, too, the plates had been arranged 
longitudinally, and the accident began at a patch lately put on. 
Che builer had become so deteriorated by nearly thirty years’ wear 
that it we rie to do the moderate duty required of it. Very 
quickly afterwards, at Durlam, another plain cylinder with plates 
longitudin Ly arranged, and which had been working twenty-seven 
years, gave way at an oki fracture over the grate, and was torn 
intu four pieces, which fell a great distance ofi; and on the 15th of 
October last a plain cylinder with round ends, 4Uft. lung and 6ft. 
diameter, made of half-inch plates, and set with a fire-grate at one 
en, and flash flue, exploded at the works of the Great Bridge Iron 
and Steel Company, in S uth Statiordshire. The front end, with 
three rings of plates, was thrown up to a sufficient height to clear 
the buildings, and fell into a pool some distance to the right and 
slightly to the rear, the remsining part of the boiler being left 
near to its original position. The boilers on each side were thrown 
off their seats, that on the left knocking down a new upright 
boiler which was nearly ready to work. The first rent appears 
to have taken place at seam over the left side of the 
fire-grate, where four new plates aud a long patch had been 
inserted. This rent must have instantly extended across 
the front of the man-lid above and around the fourth trans- 
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verse seam, near sume patches, thus allowing the shell to 
open out, the reaction of the issuing contents sending the 


fragments upwards. There were so many patches in the boiler, 
especially around the part which gave way, that many seams were 
made in continuous lines without any br of joint, and a great 
number of rivets must have been removed from some of the seams 
more than once, thereby very much reducin, their strength. ‘‘I 
believe,” said Mr. E. B. Marten, from whose evidence at the inquest 
ast Friday we have been quoting, ‘“‘the cause of the explosion 
was simply that this frequent repair had so reduced the strength 
of the boiler that it was unable to bear even the usual working 
pressure. It is often difficult,” he adds, ‘‘to convince those who 
have the repair of boilers that the putting of patch upon patch 
reduces the strength of the boiler, until it is completely untrust- 
worthy, although it may not leak; but several explosions this 
year, and very many in past years, have proved the fact beyond 
dispute The great havoc caused by such an explosion as that now 
under investigation leads many casualobservers to suppose they are 
caused by some sudden accession of force within the boiler; but 
the enormous force pent up within any high-pressure boiler is quite 
sufficient to account for all the mischief, when the balance of strain 
in the fabric is destroyed by the sudden giving way of a weak 
seam 
It is as true now as it was eighteen hundred years ago that an 
effectual way of destroying that which is old, is to patch it with 
that which is new. The danger is more in the patching than in 
the repairing. True, a boiler, any more than a garment, is as strong 
after repair as when new, even though not a patch, but a new 
breadth be inserted ; still the new breadth, properly put in, is 
much less likely to bring about destructi n than the patch. Very 
little capital and hardly more ability is needed in the coal and iron 
districts to enable a man to pass muster as a “‘ boiler maker.” He 
should rather be termed a boiler mender. A portable forge, a few 
hammers and drifts, and he is set up, Smallcolliery proprietors, and 
sumetimes ironworks-people, instead of sending for help toa boiler- 
making firm of standing, toovften call in these small masters. When 
an accident happens the evidence of empirics of this class is too often 
gravely taken as the evidence of “‘ practical” men. Invariably the 
proprietor of the boiler is able to say that he has given orders for 
everything to be done to the boiler maker considered necessary. 
fhe boiler mender, knowing tiat because of its lesser first cost a 
patch would be far more in consonance with the proprietor’s views 
than a whole plate, had patched, and not effectually repaired, the 
builer; and he is always realy to declare to « coroner and jury 
that, in his opinion, all had been dune that was necessary. Yet 
how frequently it turns out ‘hat the accideut has happened almost 
immediately after the repairs have been done. In the case of a 
cylinder boiler at Dudley, not long since, this frequent patching 
over the fire had brought the longitudinal seams for several plates 
without break of joint. A patch had been put on a few days before 
the explosion, and as the rivet holes had badly fitted there had 
been much strain caused by drifting, and the rivets were much 
distorted. The frequent and badly executed repairs over the fire- 
place had so weakened the structure as to make it unable to bear 
the very high ordinary pressure. In the case at Great Bridge, 
which has called forth this article, the boiler maker had only at 
four o'clock finished putting in some sixteen rivets over the fire to 
stop a leakage, and at half-past seven, half an hour after steam had 
been got up in it, the explosion occurred, killing three people. In 
this case the boiler maker acted up to the light which he promised, 
and the proprietors of the boiler had no reason to believe that it 
was not as much light as was needed. His evidence is that when 
called in he found the boiler in good repair, with the exception of 
a few rivets over the fire, which were leaking. How should it be 
otherwise than in good repair, for during the past two years he had 
frequently mended it over the part where the fire was placed. He 
had never any idea that the boiler was rendered unsafe in con- 
sequence of these frequent repairs ; and their instructions always 
were to doall repairs required. This man had no notion that the 
patching, in the manner in which it had been performed in this 
case, was the chief immediate cause of mischief. Mr. Marten, 
however, testities—as every other competent engineer would have 
testified unier similar circumstances—that ‘‘the rivets, which 
| were put into the boiler in the very line of the seam where thoy 
gave way, had proved the great point of weakness. Immediately 
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that the fire was put under, and the steam got up, the openings 
extended from rivet hole +o rivet-hole, and the boiler exploded.” 

A very practical view suggested itself to one of the jurors. If 
the putting of patch upon patch had reduced the strength of the 
boiler till it had become completely untrustworthy, although it 
might not leak, ‘“‘some one ought to know whether it was worn 
out.” Mr. Marten responded that ‘‘the experience of engineers, 
who saw so many cases of this kind, was that, though boilers in 
such a condition as the one in question might last for many years, 
sometimes they burst at once after being repaired. The question 
was, Whether those who saw a boiler thuught it was safe or not.” 
One of the managers of the works, it transpired, who had been 
there eight years, had never had any reason to believe it was unsafe; 
the boiler maker believed it safe; andthe engine-tenter, who had the 
charge of the six boilers at the works believed the same—indeed, did 
not see that it leaked until his son pointed out that defect. At 
the testimouy of these workpeople nv reader of I'HE ENGINEER will 
be surprised. But the evidence of the secretary of the company 
was that all the boilers used by the company were insured with 
the Manchester Boiler Insurance and Steam Power Company, 
whose agents were accustomed to visit the works once in six 
months. On the 6th of October an external examination was 
made on behalf of the Manchester Company. ‘‘ From that inspec- 
tion he wasled to believe that the boilers were in good condition.” 
In Mvy last the agent of the boiler company made an internal in- 
spection, and suggested certain repairs, which it was not disputed 
were carried out. The secretary added, in repiy to the coroner, 
that in May nothing was said as to the boiler being unfit for use, 
‘or they should have condemned it.” Yet, to replace this very ex- 
ploded boiler, and also “‘any other which must required to be re- 
placed,” orders had been given for two new Une 
of these Mr. Marten speaks of abuve. Even a Black Country jury- 
man, when this last fact came out, wanted to know why, if tue 
boiler was safe, it wasto be replaced? ‘lhe reply he obtained was, 
that ‘‘ builers, when they got to a certain puimt, might be con- 
sidered safe, and yet want replacing.” 

The morai of ali this must be tolerably patent to the reader. 
(1) When boilers need repair those repairs should be put into the 
hands of builer-making trms who have a reputation to sustain. 
(2) The surest way to ascertain the true condition of a boiler is to 
examine it at frequent intervals in every part, both inside and 
outside. (3) When, as in this case, such intimation has been con- 
veyed to proprietors— whether by boiver insurance agents or others 

that the time has come wien a boiler should be replaced, it is the 
true t economy to lay it oti atonce. (4) It cannot be tuo strong y 
urged upon users of steam powcr that 1¢ is far safer and cheaper 
to renew a boiler than toresort to continual, expensive, and unsatis- 
factory patching. 
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H.M.S MonarcH.—We have received from Mr. J. B. Day, of 
Savoy-street, an excellent chromo-lithograph of H.M.S. Monarch. 
It will be remembered that this ship is now employed on the melan- 
choly duty of bearing the remains of the late Mr. Peabody to 
his native country. In the plate she is represented as steamingon 
her way to America, the British white ensign dipped from the 
peak, and the American flag half-mast at the fore. The drawing 
is very well executed. 

InpDIAN RatLways.—(From our Correspondent.)—More expe- 
riments with Chanda coal have been made on the Great Indian 
Peninsula Railway, and its fitness for locomotive engines appears 
to be now satisfactorily established. The use of Chandacoal, if it 
becomes general, will effect a saving of 50 per cent. in the cost 
of fuel upon the railways running through the central provinces 
of British India. 

THE SvuezZ CaNAL.—Commander G. 8S. Nares, R.N., has for- 
warded a report to the Hydrographic Office of the Admiralty, on 
the present condition of the Suez Canal, which he has carefully 
surveyed, This report has been published by the Admiralty. It 
strongly confirms the views of our special correspondent, published 
in recent impressions of this journal. On the subject of the tides 
Commander Nares writes :— *‘ Current in the canal at north end. 
—The current depends on any variation in the height of the water 
in the Mediterranean, The banks show that the canal here is 
subject to a rise and fall of one foot, the current and height lessen- 
ing as the distance from the entrance increases. There is no tide 
or current in Lake Timsah or the Upper Bitter Lake.” ‘‘ Tide at 
Suez end of canal. —The tidal influence extends from Suez to four 
miles north of the southern end of the Bitter Lakes. The stream 
commences to flow from two to three hours after low water « 
Suez. A spring tide rises 6ft. at Suez, 2ft. at Madama, Lift. 
Chalouf, and }ft. atthe south entrance of the Bitter Lakes. At Kabier 
there is nv rise and fall. ‘The immense reservoir of water in the 
Bitter Lakes with an ebb tide, and in the Gulf of Suez with the 
flood, will prevent the tide ever having a greater range. With a 
strong southerly wind in the Guif of Suez the water rises to from 
8ft. to 9ft. at the head of the gulf, and may affect the water in the 
canal to some small extent. From two to three hours before high 
water at Suez the flood with a spring tide was running a knot and 
a-half at Chalouf, increa-ing to two or two knots and a-half 
at Madama, with the water very much discoloured. By 
starting from Suez an hour before low water a vessel wiil arrive in 
the Bitter Lake before the flood tide overtakes her, and having 
nearly slack water all the way.” Further on he says—‘* Tiwe 
taken to pass through the canal.—A single ship could 
pass through m from fourteen to sixteen hours; and two 
small ships, entering one at each end, could pass each 
other without slackening speed. but it is impossible to carry a 
train of large ships through in one day. ike Timsah and the 
town of Ismailia are conveniently situated and sufficiently 
large fur a stopping place; and doubtless arrangements will be 
made for ships to start from each end on one day for all to meet 
and anchor for tle night at Lake Timsah, and to start for their re- 
spective ends the following morning. This, allowing eight hours 
for passing through each end of the canal, and twelve hours for 
remaining at Ismailia, will give twenty-eight hours for the transit. 
With a full moon, a handy shi), by entering the canal in the 
evening and arriving at Ismailia in the morning early enough to 
join the train of vessels, might perfurm the voyage in from sixteen 
tu twenty hours. Wiha train of only two or three ships, and no 
delay at night, the transit would occupy about eighteen hour .’” 
**Damage to the canal by the wash of steamers.—There is no 
doubt that every vessel will cause more o1 less damage to the 
banks on passing, but screw ships only going five or six knots will 
hurt the canal very slightly, except in the lagoous, where the 
banks are formed of very fine sand. The Pera, a large paddle- 
wheel steamer, on passing with great speed (eight knots), and 
displacing the water in the whole breadth of the canal, did con- 
siderable damage, the wave she made swamping several boats. 
Large vessels should be made toredu e speed wore thon small ones.’, 
Cowmander Nares sums up with tie following words :—‘* Present 
state of canal: In the total eighty-six and a-half miles, sixty-iive 
may be considered as quite completed. Throughout the remaining 
twenty-one and a-half miles there is either dredgin, or embanking 
work still going on. For five miles in the worst parts of Lake 
Bailab anu the iagoons south of Lake Tismah constant dredging 
will be required, until means are found to keep the banks solid 
enough to prevent the waters communicating. in the Serapeum 
cutting there is a rucky ridge of a few yards with only L8ft. water 
upon it, which will soon be removed. Except for about ten miles, 
there are 24ft. of water throughout the canal. Vessels drawing 
17ft. can pass through with ease. When the barrier at Serapeum 
is removed the canal will be open to ships drawing 20ft. The 
largest ship that passed through the canal at the opening was the 
Peluse, Ezyptian yacht, drawing 10ft., avout 250ft. long. Several 
ships grouided on the passage, vut ali got oif again with a little 
delay. The growhding was caused more a. uesire uf the forty 
| or ti ty, ships to get quickly through than ugh any fault in the 
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LEGZERS TO THE EDITOR. 


(We do not hold ourse/ves responsible for the opinions of our 
Cor responde nts. ) 
OUTFLOW OF STEAM. 

Srr,— Referring to Mr. R. D. Napier’s letter in THE ENGINEER of 
the 10th inst., to explain that I did not intend the word ** empiri 
cally,” in THE ENGINEER of the 3rd December, page 358, thir 
column, a 46 and 47, to apply to the origin of his second 
formula, but to the use which I was making of it at the time, I 
have repeatedly mentioned his “‘theory” and his “ principle,” 
and thus shown that I do not consider his formule to be merely 
empirical. As Mr. Napier’s letter, however, shows that the word 
is liable to misconstruction, | beg that it may be considered as 
cancelled. V. J. MAcQUORN RANKINE. 


CURVE RESISTANCES. 

Srr,—I am very much obliged to Mr. Fidler for his criticism, 
which has led me materially to alter my formula, although I think 
he has not himself perceived the defects which I now propose to 
remedy, and to which my attention was drawn by point No. 2. 

A very slight examination will, I am sure, convince Mr. Fidler 
andf=2v¢+ 4g. This 


of the truth of the formule » 


force would not, of course, make the 
curve, since, if subject to no other constraint, at the end of one 
second its centre would be distant from that of the road — feet, 
2e 

but it would destroy the tendency to leave the road due to paral- 
lelism of theaxles solely. Such an accelerating force could not 
—— be applied by means of an increase “of cant, but the 

juation shows that, so far as the principal element is concerned 








wagon move freely round the | 


in the value of f, the tendency to le ave the road caused by rigid 
parallelism of the axles is independent of the gauge Play in the 
axle boxes of ordinary wagons, and special contrivances in other | 











cases, allow the ale boxes to keep pretty nearly at right angles 
to the road. Since the angular divergence of the axles from 
the position of normals to the curve v as the wh bas 
the less the base the more easily will axles adjy th 
selves. For this reason narrow gauge ilways lm f 
sharp curves, because they admit of shurt wheel bi 
since the wagon on the stra it least will oscillate sidew 

the ratio of wheel base to ga too smail I ther 

a very illogical pr ling to t a narrow g rail 

sake ot using sharp curves and then to ulopt, as on the Qu 
land Railway » ca riages with such long wheel bases 1 th y 





would not ru spe cially con- 
4 


trived axle 





sily re und ordinary curves without 


DOXe§ 


not hesitate to use the formula 





Mr. Fidler would, I say, 1e 
4 . + . . 
T(e *" — 1) to ascertain the resistance of a chain round a drum. 
‘he links of s« le th, to which he refers, bear a much less 





ratio to the radius of = sharpest curve on the Festi niog than the | 


links of an ordinary chain 
must, however, candidly 
used the formulz, a fault which I will 


to the radius of an ordinary drum. I 
acknowledge to having grievously mis 
shortly remedy. It would 









be absurd to insist on any exact va ue for the coefficient, since 
engineers cannot agree as to the value of the flicient of friction 
between the rail and wheel of the engine, but pressure of the 
flange against the rail must be multiplied by that f 
whatever its value may be. confess my ter } 
understand the remarks of Mr. Fidler as to the value of the coetti 


cient given by me. Does he mean to assert that the flang: 


pressed against the inner surface of the rail do not slide over that 
surface? The distance through which this rubbing surface moves 
upon the inner face of the rail exceeds the distance run by the 





train very considerably, with small diameter wheels. 
if the diameter of the wheels be 2ft., in one revolu 
will have slid over a space of about 6ft. 6in., and the train moved 
forward 6ft., consequently the coefficient 3 must be increased to 
‘22, and the coefficient ‘05 must be reduced in the ratio of about 1 
to 6. Thus the whole coefficient corrected for this error will be 
nearly ‘23. 
Am I toinfer from point No. 2 pressed on my consideration, 
that the tension of a rope stretched round a rough drum is, in Mr. 
Fidler’s opinions, the same throughout the whole le ngth in contact, 
or is it only to be taken into consideration with point No. 3? T 
remark, however, reminds me that have transgressed against 
another of the conditions on which the correctness of the formula 
depends, viz., that the different tension of the couplings is not 
owing solely to the frictional resistances, but to the fact that the 
weight of the chain of wagons is not wholly neglected, as the for- 
mula requires. Before giving a formula which point No. 1 
being left out of consideration— is theoretically absolutely correct 














for the fraction of the length of train to which it will apply, I 
will try to dispose of point No On most railways sufficient 
cant is given to more than overcome the centrifugal 


force due to the speed at which goods trains, to which the prese ent 
i 9 : 

discussion refers, move. Since this car given to enable the 

e ngine to overcome the resistance oppos » its own motion, we 





is 








are not at liberty to ijust it in any endeavours to lessen the 
tractive resistance of the drawn load, which endeavours would be, 
besides, for other reasons pointed out by Mr. Fidler, misd rected. 
From a mistaken view of th qui stion, I lef: out in the value of T 


but this omission will not affect to an 
which refers to the 
»ve round the curve. 


the term due to velocity; 
appreciable extent the present controversy, 
maximum load which the engine can just 
Mr. Fidler’s point No. 3 has, however. pointed out to me that I 
have omitted a vey important element of curve resistance, viz 
that caused by the pressure of the inner rail against the flanges 


due to the cant « W (¢ 








is less than 


when the velocity 
g é 


that for which the cant is adopted, @ being the angle of cant. 


Let the train consist ef x wagons of equal length equally 
loaded, each of which, therefore, weighs tons. The tension, 
an 
T, of the coupling connecting the n--1th with the nth wagon 
will be 
ie anes v—10 1 22 WwW 
t, { 0268 (1 +75 )+ i+ % 4m (s—=)19 
eg Je . 


Now, so far as this wagon is concerned, we may look upon the 
remaining x — 1 wagons as a weightless chain, and we obtain for 
the value of the tractive force at the front end of the train T x, 
due to the weight of the nth wagon. 


a 
Tn=TLe 
n 





1 nt 


Saeey T n —1, the tension due to the weight of the n—Ith 








wagon be 
Tn--1=T,c2@—? wo 
2 Le a 
&e. = Ke. 
T,=7,¢%! 
n 


Now, the sum of these, increased by T,, the tractive force 
necessary to draw the first wagon in the train will be equal to 


the whole tractive force exerted by the engine, which is, 
therefore, — 
4 9 = Q n— 6 
T+T (eM 2+ Fey &e. +e” #9 4 enabe®) 
n nm 


n 


“ —E 
ae T+ 14s (142+ 0. +224 n— T) 











+h f* 1? 27 + &. fn—2* $F n—1 

pe °° oe 
+763 13 + 2° + &c, +n—z* 
Neglecting 


higher than the third powers of 9 Hence the ¢ 
resistance, 


so far as the element of length is conc 
length of n—1 wagons, will be 
+ es g2 


CW (> 


if the terms involvi 


srned, due 


bs § 
+r) 


nin the denominator 





C is equal to the coefficient of in the equation 


the value of Ti. 
December 11th, 


CONTRACT 
1869. 

SMOKE BURNING. 
S1r,—I note Mr. olfield’s letter in your i of the 2 
answer to mine on th » above subject. When I compared the « 
sumption of fuel I did not set best Derbyshire 

slack, as he sugge sts, but took a fair average of slack—‘* Bur 
or “Rattle Jack” usually consumed by m t I 


as anufac rs in 
Lancashire, Y orkshire, Nottinghamshire, and Derbyshi 






































Mr. Woolfield adds the word “dirty” to his slack in his last 
letter. Judging from his large consumption, perhaps it would be 
an improvement still to leave out = slack altogeth | 
the dirt only—then he might really boast of his econo of fu 

Mr W oolfield says [ do not know tli ; I 
bet en dirty slack and the best D coals He 
at the end of his letter, **T do know the difference.’ s 
he him what I know: that som 
slack is mu rt 1 many coals w 1 I 
ties I] n Mr. W consu m of fuel is 
—10 Ib. . r H. P. per hou ny at at compari 
economical r sults is qu gu 

Mr. Woovltield says all st ré f 
Poo } i ‘ ich to ar I 
for y ged ‘ 

) lw 
( 

5 i Dp Ly { y 
burn I 
1 ; el 1 ] 

j t t \ ( 
els tl l Ww 
labour 

No, w er hates i € 
upon him when he knows full well has q 
the above condition dw ii 
and a iter difficulty to ke up st¢ ) 
such an apparatus—he would mi less t y 
not to do so. 

I again repeat that Mr. Wool 
namely, a continuous admis of air at t 
ing back the fuel f of the fu s « 
good and sound theor he } ice of t best 
on this sul t; and, that it i t 
but is mor riot toker ul even « ) 
boiler itself. I have known, in my experienc l 
fractures, and splitting of the seams of 
the admission of air at the bri ige —several to my cost. I 
known heavily fired boilers not able to mal t t 
the practice was discontinued, to the no small co f 
one concerned ~- except, 8, the inventor or 1 
the apparatt > Tort 1 ce , n < 
the stuker. } ) state p i ) 
jave taken the trouble tu notices Perhaps it was 1 
worth while dvuing s My only object in noticing it was to preve! 
some of your reé s from trying an experiment which I believed 
would result in failure and loss. I think before any one under- 
takes to offer his ad » upon any subject in such a journal as 
yours, with such a world-wide c:rculation, they should be sure 


they have ample ce and good and incontrovertible grounds 
to give such advice. 

In conclusion, I would respectfully offer to the notice of Mr. 
Wooltield and your re wulers the rules laid down by Mr. Smedley 


experiei 





















for the burning of smoke with economy of fuel and less labour and 
stoking on the part of the attendant; and I have no hesitation in 

saying I have never see 2 apparatus which fulfilled the 4g con- 
iti ms more efficiently in all my experience—and it includes mor 
than twenty thousand boiler inspc ctions, extending over a period 
of some twelve years. 

Mr. Smedley’s rules are as follows :—(1) Never allow the to 
burn too low before throwing on fresh fue 1; (2) in throwing on 
coals spread them evenly over the eginning at the brid 
end ; (5) break large coals—noue larger than a man’s fist 
(4) keep the fire s free from rs; (5) allow a sufli-ien 
su; ply of air to pass through the door and respirator, to be so regu 
lated as to shut off i r given time, self l 
int le pe aden it of the stwuker. 

Note. —Do not lini i igh t deal plat lh 

or ind the bridg ; ha 
these d ions in connection with Mr 
) prove In many Dund 
l labou ] > anc 
fety to t iler With s 
ker lnol r be haters smoke burne? is 
Mr. Smedley, of Lea Mills and Matlock Bank, | 
after sp s a large amount of money in trying various 
, hit upon one named above, which has worked success 
fully many urs; and, further, at some considerable sacri i 
| has not only given his interest in the invention for the b 
' th: pub ic, but also g rously otfers any person wh feel 
interested in the matt:r the opportunity to inspect the s 
in operation at his mills as above. Geo. D. Ss. 
Nottir igham, December 7th, 1869. 
SAW MILLS IN BRAZIL. 





Srr,—In advocating ent oes in foreign countries, it is usual 
to give some reliable data, which I shall be happy to furnish should 
my suggestions be considered worthy of further notice 

T am aware that many V aluable concessions have been obt 
in Brazil for gas, railway, water, and other public wo: ks, which are 
being successfully carrie Masts but I have now to place before you a 
suggestion which would, if properly worked, prove of more com- 
mercial value as a caging undertaking than any of the above 
enterprises are likely to be under the advantageous cir 
stances, 

Brazil is, as all are aware, a densely wooded country. I believe 
that there does not exist in the known world a country that can 
surpass it in wood, to say nothing of the varieties, most of which, 
if brought to a market, would amply repay any reasonable outlay 
attending the cutting and necessary operations to render it fit for 
sale. Having resided several years in Brazil, I am in a position to 
state facts. Not fifty miles from the city of Bahia there are to be 
found, and mere ly requiring the trouble of cutting, at least a dozen 
different kinds of valuable wood for shipbuilding, house shold, and 
commercial purposes, to say nothing of woods that are used on 








most 















dyeing and are exported to Europe. Surely, if it pays to send me 
into the forests to cut a certain class of wood and prepare it to be 
shipped to Bahia, there to be warehoused and again reshipped, 
paying an oe t duty f 15 per cent.—on its,arrival in Eu pe it 
has to |} impor s, besides freight, msurance, «1 l 


charges, ‘and after all pay the buyer on this side of the At! antio— 
how much more would be made from the erection of sawing 


coals against his 









































m y I s 1 Woods a5 are ni . cil 
there 3 if-dozen sorts, whicl el to cut 
wr t t « I tor po )a 

\ ’ Pp ruck 
with tl f t whic ( to es, 

i r timl o be t t cit or 
] ls of fine trees a1 \ to lay and 
] they t r a) r 
y * - Y | ; 
‘ y ial | is too 
’ . , 
tat ided AW: pi ) our is 

i ] Dp ‘ ‘ vu C ] l 
( l 1 f ] a, whe 
b g; het t l I : 
as } : the t ‘ nd 
lat is fou t ! how 
y s be. usir \ 1 f i 

ep , F 
| ! if I 
- . 
pt 
| , p 
I t ed by t I 

( I be 
( la f 4 i 
tl i t i I tl el! pu 

D I moper i LS6Y 4 i 
5 | NICAT ! | RT Pa - 
| 4 
Loy 
' I ’ y i A 
4 iil i i ‘ 5 
sly fel it I 
t g < I 
‘ P 
{ 
il 
i 
} I y 
t i t I « ‘ t 
vorks, it t S W t l 
£1. G00,000 Ir. Ric i ‘ i t t s, I 
believ £700,000 
There is one ot I t ar r from this scheme, 
MN “ Svuthampton would be opened up, to 
comp hich there needs only the construction of a short « 
at the Lb ) tion to connect the South Wales Unio 
with the (rreat rh, 80 as to avon runn ng into the termir 
The follo V »w the comparative distances ;— Tunnel 
loop vei Bath 1—Rogiet to Bristol, 165 miles; Bristol to 
. y, ol les; Sal Southampton ed Redbridge, 
95+ miles, Gr estern i Reading—Rog ) 
165 miles ; Bristol ke, 004 miles; Basingstoke 
miypit 51 mil i zi in favour of the new 
rou ing oi m besides t ) of Box tunnel and 
the ! v l I wl i 
I Fulto p \ l y be € 1 to that I have 
i; | ro list w l l i t 
i Bs 
to > mil y j N r 
2n Ro I l to ( ( 
t y 5 + 
} ) | 
‘ a ‘ \ 
) 1 
i i i 
r 1) 
i y 
, i to I , 
my 
Ww le publ 8 I ra y 
( | I 
r 
| I tri t you 
to t ce l ) 1 I « I r 
{ tue O ) il 1 imp 
| I j 
7, M juare, Camberwe 
TERESTING. l retren n The ff t yal 
at t Woolwich has, w derstand, undez iimi- 
n n quit ‘ S ) ) 

Hi RoLLs \\ re infor 1 that a el te roll of ry 
lar made by M I nd J I pson, of Pot 
Ho ridge yunUry Bilston, Stafford 1 t l 
deliv to one of the steel works on t west coast Th 
limet ns of the roll ar follows: - lift. 3in. long. by 27 
l ter, with nec lé6in. long by lin. diamet | 
Phompson, », though they are 1 rs ¢ ' , P 
gi l ry, ! P i i ud for 
ings, h l n the ame rt t 
rail rolls, ¢ 1 lin. in 1} th y in. in diame- 
ter { l ll r 1 ban af 
ter on t ! 3 48 are au Ca 3 of Tro st y 
them f a st 1 wed t 

: eT 
li th, an Zou 
0 t t Dp x ! I 
| ~ a. 
quality, : und are made from Lilleshall coal blast, with a judi- 


cious mixture of other noted makes.—Jronand Coal T'rade Review. 
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PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPHons Diirr, Bookseller. 

ST. gg ot B. M. Wourr, Bookseller. 

MADRID.—D. Josz ALco Editor and Proprietor of the 
“ Gacgta Industrial,” Preciadce 49 y 51 v 





PUBLISHER’S NOTIOE. 


*,.* Next week, being CHRISTMAS WEEK, THE ENGINEER will be 
published on THURSDAY instead of Friday. Advertisements 
intended for insertion on that day must reach the office not later 
than siz o'clock on Wednesday afternoon. 





There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 





NOTICE. 


In our impression for January 7th, 1870, we shall com- 
mence the publication of a series of papers on the Cornish 
pumping engine. The only text-book on the subject is an 
excellent treatise by Professor Pole. However admirable 
this work is, it is open to the objection that it was written more 
than twenty years ago, and has long ceased to represent 
modern practice. Convinced that a treatise describing the 
Cornish pumping engine as it is, cannot fail to be appre- 
ciated by a large number of our readers, we have spared 
neither trouble nor expense to produce a series of papers 
thoroughly sound, trustworthy, and showing the most recent 
development of Cornish pumping machinery. The papers 
will be written bya gentleman thoroughly versed in the Cornish 
practice of mining ; and will be fuily illustrated by working 
drawings specially prepared not from office drawings, but 
Jrom actual measurements taken from the machinery, and 
therefore possessing a special value. The publication of 
the series will extend over some months, and the papers will 
be found to leave no point of interest connected with the 
Cornish engine untouched. It only remains to add that we 
are indebted for most valuable assistance to such firms as the 
Hayle Foundry Company, and many mine-owners and 
captains, who have afforded our special commissioner every 
possible facility for investigating the construction and 
working of the Cornish engine. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request our correspondents to keep copies. 

«’s All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

MonTANESLICO.— Write to the secretaries in London and Middlesbrough. 

J. G.—We are unable to say what firm make the best steam reducing 
valves. 

Appis, W. J.—Cheque received October 25th, and an acknowledgment sent 
on same date. 

E. C. 8.— We do not believe wrought iron steam cylinders can be made at the 
same price as cast ; do you? 

C. J. (Pillgwenlly).—About 8001b. if the iron is good; the working load 
should not much exceed 100 lb, 

C. V.—1. Mr. Hoffman has a patent in England. 2. From Mr. H. Wedekind, 
223, Great Tower-street, B.C., who will (3) no doubt tell you where is the 
nearest kiln in your district. 

PaPeR MANUFACTURE.—R.’s letter has reached us just as we are preparing 

Sor press. It shall appear in our next ; and we thank him for suggestions 
contained in his note. 
- M.—1. Mr. H. W. Wedekind, of 223, Great Tower-street. 2. Platt, of 
Oldham, for dry; Bradley and Craven, of Wakefield, for semi-dry clay ; 
Sor plastic clay, Middleton, of London ; Beards, of Arisey ; Clayton and 
Co., of London ; Whitehead, of Preston, and many others. 

JuTe.— You can only ascertain whether there is torsion at the moment of 
starting the engine. If the shaft is long we fancy you can get rid of your 
difficulty by putting a fly-wheel in the end furthest from the driving end. 
If you are still in doubt write more sully. 

W. P.—1. About £60. 2. You cannot possibly get a good lathe of the kind 
you want for £40, except second-hand, by chance. 3. The Whitworth 
Company, Manchester, will give you a lathe which is certain to be sirst-rate 
in workmanship and material, bvt you will pay much more than £60. 
You may trust Sharp, Stewart, and Co. to supply you with a satisfactory 
tool, and the price named by you is by no means exorbitant. 

M. N.— We are surprised that you should have met with any difficulty in 
solving your question, and we cannot help thinking that if you had 
devoted jive minutes thought to the matter you need not have put us to the 
trouble of solving it for you. The load on your leading wheel is 8°35 tong, 
that on your driving wheel 6 tons; one-half of each of these loads only 
can reach the compensating lever, the other half being borne by the spring 
links. Therefore, we hove for the leading end of the link 4°175 tons, and 
Sor the after end three tons. Divide your lever into seven parts and 175 of 
@ part, then the fulcrum will be placed at a distance of three of these 
parts from the leading end, and 4175 parts from the trailing end. Your 
compensating lever is 3ft. Tin., or 43in. long. This, divided by seven, 
gives Gin, as the length of each part, the inch over is nearly the ‘17 of 6in., 
the axis will, therefore, be as nearly as possible lft. Gin. from the forward 

end, and 2ft, Tin. from the after end. 4 

T. G. D.—We cannot give you a very simple rule. The accepted formula is 


als 3 /k HP 

Ss + yt, a 
D2 
V= v . 
2 


Where HP is the indicated horse-power, V the speed of ship in knots per 
hour, 8 the area of vmmersed midship section, and D the displacement in 
tons. See Burgh ‘‘ On the Screw Propeller,” Bourne ‘‘On the Screw Pro- 
gant, and “* Molesworth’s Pocket-book,” p. 134. x in the formula varies 
tween 750 for fast, sharp ships, and 340 for tubs, k between 260 fur the 
Sormer, and 90 for the latter. 
Tue Brrrer Lakes Licntsovuses.—For the benefit of readers who wish 
Surther particulars of these works, we refer them to a recent number of the 
“ Annales Industrielles,” from which we obtained our drawing. 


STAINING CYLINDER COVERS. 
(To the Editor of The Engineer.) 
Sir,—Polished cylinder covers of steam engines when working with 
steam at, say, 801b. and upwards, become discoloured by heat, blueing in 
hes of erent shades. A friend of mine tells me he believes there 
a plan of staining cast iron black, so that the colour would stand good 
under a high temperature. Can any of your readers inform me of any 
plan at all like this? w. 
Manchester, December 14th, 1869. 


SLIT IRON. 
(To the Editor of The Engineer.) 
Sim,—Would any of your correspondents favour me with the address 
of Whi m’s , manufacturers of slit iron? VvLean. 
December 14th, 1869. 











INQUIRIES. 
(To the Editor of The Engineer.) 
Str,—Can any er ol me with the address of Mr. Jack- 
gon, the patentee of the aoe heated by gas? I also — 
and addresses of makers of biscuit machinery, and also of the 


names 
makers of Wolstenholme’s patent tube cutters. F.C 
Southampton, December 15th, 1869. 








THE ENGINEER. 


THE STRENGTH OF CASKS. 
(To The Bditor of The Engineer.) 

Sir,—In reply to a question in your last week’s number respecting 
sawn joints in staves, I beg to say, from experience, that sawn joints are 
best. If they are cut by a well-made machine, and the saw properly 

med and set, they can be cut without leaving the mark of the saw, 
and so true that they will a anything that can be done by guess- 
work with the eye and hand. have during the last ten years cut upon 
the average 30,000 staves per week, and I have seen them made into 
casks and a pressure put upon them which has forced the liquor through 
the timber but not through the joints. Even should the saw leave its 
mark I consider it better, as you cannot then by a blow drive one stave 
in before another, because the saw marks cross each other, and thus form 
a fixed joint. T. 8. Cressey. 

Burton-on-Trent, December 10th, 1869. 


MEETING NEXT WEEK. 

Society oF ENGINEERS. — The next ordinary meeting of the society will 
be held on Monday evening, December 20th, 1869, in the Lower Hall, 
Exeter Hall, Strand. Adjourned Discussion upon the paper read on the 
16th inst., ‘On Apparatus for Measuring the Velocity of Ships,” by Mr. 
Vaughan Pendred. The chair will be taken at half-past seven o'clock. 

Tue Institution or Crvit Encineers.— Tuesday, December 2st, at 
8p.m. The annual general meeting. 


Tux Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
JSrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. £0 15s. 9d. 
Yearly (including two double numbers) .. -» £1 lls. 6d. 

&f credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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FRIDAY, DECEMBER 17, 1869. 


FURNACE BOILERS. 

Tue jury empanelled to hold an inquest on the eight 
men killed by the explosion at the Britannia Lronworks, 
Bradley, have returned a verdict over which all sensible 
men will rejoice. They found that the deceased persons 
lost their lives by the explosion of an old and much 
worn steam boiler, and, in an addendum, they expressed a 
hope that what had been disclosed at the inquest might be 
a warning to the owners of boilers, and to persons whose 
special duty it is to look after and examine such machinery. 
The jury stated that if it had appeared to them in evidence 
that notice of the dangerous state of the boiler had been 
given to any person whose duty it was to attend to it— 
whether master, owner, or servant—and that such notice 
had been neglected, and that death had ensued in conse- 
a. they would have returned a criminal verdict against 
the persons who had neglected so important a duty. This 
verdict strengthens the hope that the day is not distant 
when juries called in to determine how men come by their 
deaths in our ironworks and our factories, will return 
verdicts in accordance with the evidence, and with common 
sense. 

In another place we have spoken fully and freely of the 
evils attending on the existing system of repairing boilers, 
and it is not our purpose here to dwell at length on that 
subject. The failure of the Bradley boiler, however, 
points a moral which it is as well we should draw; and gives 
force to the statement that boiler engineering as exemplified 
by ironworks practice, is of very nearly the worst possible 
kind. Not only do explosions occur with alarming fre- 
quency in our iron districts, but they are attended by a 
loss of life without parallel. Such effects can only follow 
on well-known causes. The facts tell us as plainly as 
possible that furnace boilers are overworked, badly made, 
inefficiently attended to, and improperly located. This 
testimony of facts has never, so far as we know, been dis- 
puted ; yet we are at a loss to tind any evidence of a 
general desire on the part of those engineers who design 
ironworks to adopt a better practice. In a few isolated 
instances, indeed, the case is different; but such displays of 
forethought and skill, only make the general practice of 
furnace boiler engineering appear in a still worse light. A 
very few years since it was considered by many eminent 
iron manufacturers that no saving in fuel was to be 
expected from the use of the waste heat of puddling and 
re-heating furnaces in raising steam. This was a fallacy, 
and a reaction set in, which resulted in the belief 
that any amount of steam could be had from 
the waste heat of furnaces, and that it was quite 
unnecessary to be particular as to the form of 
boiler used to raise steam, or as to the qualities of the 
engines employed to utilise it. This is, if possible, a worse 
mistake than the first; it is certainly a fatal mistake in 
some respects, whereas the first was ouly an economical 
mistake. That steam enough can be raised from the 
waste heat in an ironworks, to do all the rolling and 
forging necessary without the aid of hand-fired boilers is 
certain; but it is not less certain that to aitain this de- 
sirable end the boilers must be properly desigued, and the 
engines so constructed that they will be at least fairly 
economical, The waste heat of any average ironworks is 
not more than necessary, and if it be improperly used, either 
hand-fired boilers or an extravagant consumption of 
fuel will be found absolutely necessary to keep up the 
age! supply of steam. It is impossible in an article 

ike the present, to discuss all the questions that will 
suggest themselves to the engineer-manager of an iron- 
works; but we shall call attention to one or two points 
which greatly influence the ag estimated in terms of 
power, to be had from waste heat. 

The first thing to be done is to see that the machinery 
driven runs as lightly as possible. In how many mills do we 
find the smallest attention paid to this point /—we see rolls 
out of line, standards ioose and askew in their bed plates, 
roll necks turned oval or eccentrically to the roll bodies, 
coupling boxes and spindles put together “ anyhow ;’ 
gearing—well, the less we say about rolling mill gearing, 

pecially in old mills, the better. A maximum of metal 
is intended to compensate for the absence of oy design, 
fair proportions, and accurate workmanship. e venture 
to assert that 50 per cent. of the power uired in most 
rolling mills is expended in driving the inery, and we 
challenge the old school of ironworks’ engineers to dispute 
the statement. Here, then, is one source of waste; enormous 
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quantities of steam are required to overcome a resistance 
which should not exist, and the boilers are expected to com- 
pensate forall deticiencies. It is astonishing what a difference 


| there is between a well set up mill and one out of line and 


out of order in the matter of resistance. 

If we turn to the engines we find them, as a rule, still worse 
than the mills; it is impossible to conceive how bad a steam 
engine can be without going into our iron making districts. 
Anything that will turn a wheel round will do. The pistons 
and valves may be leaky, the bearings all pounding and 
banging, the shafts out of truth, the guide blocks thumping 
up and down in the slide bars, or the parallel motion all 
wrong ; the foundations loose, the cylinders and steam pipes 
all blowing ; still the excuse is, “ She 
will drive the mill if there is only steam enough behind 
her, and it costs nothing to get steam because of the waste 
heat.” In practice we find, as a result, that much more 
steam is got out of the boilers than there is any need for, 
and that fuel is wasted by working furnaces harder than 
they need be worked ; but even this will not suffice. A 
case came under our notice the other day in which a firm 
was compelled to keep on making puddled bars for sale for 
which they had no need, and by making which 
they lost over £800 a-year, in order to keep steam 
to drive a mill working on finished iron. No fewer 
than sixteen furnaces, burning 320 tons of coal per week, 
were employed to get at most 300-horse power. This is, 

rhaps, au exceptional case, but it is not very exceptional. 

Ve know, for example, that another firm in the north pay 
£3000 a-year for fuel in hand-fired boilers alone, required 
to supply steam in addition to the furnace boilers. Now, 
our experience goes to prove that any one furnace will, on the 
average, where plenty of furnaces are employed, supply 
steam enough to roll all the iron it can heat into bars or 
sheets. The same will hold good of puddling furnaces as 
regards the conversion of the puddled balls into puddled 
bars, and it follows, therefore, that the waste heat in any 
ironworks of moderate dimensions is sufficient, if properly 
used, to find power for that works, so that hand-tiring 
boilers are totally unnecessary. 

In order to secure this end, however, the mills must run 
with a minimum of frictional resistance. The steam pipes 
must be clothed, and the engines must work to a consider- 
able extent expansively. These things in themselves will 
accomplish a great deal, but the very essence of success lies 
in the construction and arrangement of the boilers and 
furnaces. The first should be so arranged, and of such 
dimensions, that they may take up all the heat except that 
required to secure a good draught, which is to be promoted 
by the use of high chimneys ; and the furnaces should be 
so disposed that the smallest possible distance may inter- 
vene between the furnace throat and the boiler. It is 
commonly assumed that the heat will be too intense, and 
will injure the boiler if the furnace neck is short; and this 
is perfectly true, if, firstly, the flame is allowed to impinge 
directly on the boiler plate ; or if, secondly, it is shut up 
closely in the small cylindrical flue of a Cornish beiler. We 
have seen scores of such boilers, the flues of which were 
traversed by a perfect hurricane of flame, yet not making 
very much steam after all, because much of the tube had 
to be lined with brick to protect the plates. By allowing the 
flame to spend itself in a large space, the brick 
walls of which become red or white hot, and 
radiate heat to the boiler, all risk of injury may be 
avoided and plenty of steam made; while it is certain that 
a very moderate increase in the distance intervening 
between a furnace throat and a boiler will very greatly re- 
duce the steam-producing powers of the latter, especially 
with some kinds of coal. 

The prominent defects of the ordinary vertical furnace 
boiler are, that it is enormously too large in diameter, and 
that all the heating surfaces, or nearly all, are vertical, and, 
therefore, little more than half as efficient as horizontal 
surface. In addition, these vertical boilers always stand in 
the middle of a crowd of workmen who cannot possibly 
escape if the boiler bursts. The great defect of the double 
and single-flued Cornish boiler, is that the flame is too con- 
centrated, and that there is nothing like heating surface 
enough provided unless the boiler is made of extravagant 
ast. The small quantity of water contained is also an 
evil. As to what is really the best form of boiler 
we shall at present say nothing. That is a branch 
of our subject to which we shall return, One point 
is worth notice. In some works all the waste gases from 
the furnaces are led into a single culvert, and thence taken 
to a bed of boilers to be employed in raising steam. The 
gases so taken from a good heating furnace are worth- 
less. All the air required to secure complete combustion 
has already been admitted through the bars, and nothing 
will escape from the furnace that will not be consumed 
within a couple of yards of the furnace neck. It 
is really the waste heat, not the waste gases, of 
such furnaces that must be utilised in raising steam. 
The case is different with puddling furnaces, because in 
certain stages of the oulliinn process air is not freely 
admitted, and the products of combustion can be led to a 
distance and consumed as though they came from a blast 
furnace. 

But prominent above all other considerations is that of 
securing perfect safety to the hands employed. Furnace 
boilers are above and beyond all other boilers dangerous. 
They are exposed to a temperature higher than 
other boilers, but excessively and — variable. The 
water with which they are fed is often bad; they are exposed, 
in a word, to abnormal and potent deterioratingagencies, In 
our ironworks, beyond all other places, is inspection required ; 
and glancing over the fearful record of boiler explosions 
in ironworks which have occurred within the last few 
years, we feel almost disposed to endorse the wishes of the 
Bradley jury, and to hope that Parliament would undertake 
the inspection of steam boilers generally by the appoint- 
ment of proper officers. We cannot go quite so far as this, 
however, but we do trust that such a measure may be 

during the next session as will insure the proper 
examination of all steam boilers, though not necessarily by 
Government inspectors. Such an act has become abso- 
hitely necessary. If it isnot asked for and obtained by 
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users of steam power, others will insist on the passing of 
a very different law, infinitely more troublesome and 
arbitrary in its character. 


WASTE AND RECLAIMED LANDS. 

Ir is not an uncommon mistake, especially with the few 
authors who have treated on the subject of our article, to 
coufound waste lands, properly so called, with others that 
do not strict!y come under the same category. Reclaimed 


lands must previously to their reclamation, have been 
waste lands; but the latter do not necessarily belong to the 
former. It has been asserted that the most expensive 


method of obtaining land suitable for the purpose of 
grazing is to reclaim it from 
this be really the case, the Dutch ought 
be saddled with the heaviest national 
world. This nation is at present, and 
has been for ages, engaged in continual and implacable 
conflict with the ocean. The devouring element may be 
said, literally, to have been, and to be now, thirsting for 
the broad domains of Holland. Speaking mythologically, 


either tillage or 
the sea. 
certainly to 


debt in the 


and regarding the sea under the  personitication 
Neptunus, it is but natural that the watery deity 
should consider any land to belong to him which 


lies below the level of his rising tides; and it is, 
therefore, not surprising that, under the circumstances, 
he should mike strenuous and incessant efforts to regain 
the territory which has been wrested from him by the 
insatiable hand of man. The Dutch, at the present mo- 
ment, are racine against time, and,asis usual on all similar 
occasions, the odds are greatly in favour of their antagonist. 
Every year the task of resisting the persistent encroach- 
meuts of the sea becomes more difficult and more expensive. 
So soon as the cost reaches a limit which exceeds the pro- 
ductive returns of the land, then the people retire from 
the contest, and the ocean rolls its waters over the long- 
disputed ground, 

abstract, the cultivation of the earth is a constant 
source of profit, as the soil is, of all capitals, that 
which offers the most durable and substantial guarantee for 
investment. In spite, therefore, of the dittcuities and 
risk attendant upon the draining of waste lands, large 
tracts have been brought into a state of fertility by a 
scientific and systematic application of engineering and 
agricultu:al skill, Lands of this description do not present 
the same amount of hazard and uncertainty respecting 
their ultimate value as those which will be mentioned 
a little further on. They merely require either clearing or 
di | these operations ; but, on the 
other hand, they do not, as a rule, exhibit the extraordinary 
productive powers of land newly reclaimed, Before ad- 
verting to the latter subject, a few words may be said 
respecting « French company recently formed for draining 
and cultivating the exteusive marshes of Gallocanta and 
Fuento-Piedra, situated in the provinces of Aragon and 
Andalusia. About 7600 acres is the extent of the district it 
is proposed to reduce to a state of tillage. The society also 
have in view the extraction of the salt which exists in 
considerable quantities in the ground, and is ex- 
pected to afford an annual yield of a hundred thou- 
sand tons. Whether the presence of so much salt, 
either upon the land or in its immediate vicinity is likely 
to prove advantagevus in an agricultural point of view, 1s 
2 question which may be fairly left for experience to 
decide. The presence of salt, within certain limits, in 
localities devoted to grazing purposes, has always been 
considered of great value; but it is also well known that 
too large a proportion of that substance will defertilise the 
best soil in the world. To “sow the land with salt” was 
in ancient times equivalent to utterly destroying its pro- 
ductive capabilities, and was one of the contingent cruelties 
inflicted upon a conquered people by the hands of the ruth- 
less invader. 

Under the title of reclaimed lands is included all those 
which are protected by some description of barrier from 
the water which once flowed over their surfaces. The 
construction and subsequent maintenance of the protecting 
barriers or banks is one of the principal items of expense 
in undertakings of this nature, and that which imparts to 
them their peculiar features of hazard and uncertainty. 
These are very much influenced by the kind of 
material available for constructing the banks, which, 
a rule, must consist of the earth existing in situ. 
It would be impossible, financially speaking, to make 
up banks, or, as they are frequently called, sea walls, 
with materials transported from a distance. Into the 
subject of the actual construction of banks it is not in- 
tended to enter at present, nor to make any allusion to the 
various materials that may be used for the purpose. 
Suffice it to say that clay is the best, and sand the worst, 
that can be employed. Good and durable banks have 
certainly been made up of sand, but at a great first cost, 
and an incessant expenditure for repair. There are examples 
of extensive sea banks not far from Harwich, which were 
originally constructed of sand, which are at present little 
better than mere wrecks, In the same locality there are 
others built of clay, which have stood well for many years. 
It is easy to perceive that, in one sense, there is an intimate 
connection between the engineering and the agricultural 
features of a reclamation scheme. The object of the un- 
dertaking is clearly to render productive an area of land 
formerly unproductive, the value of which depends in a 
great measure upon its immunity or assumed immunity 
from those destructive influences from which it has been 
rescued. No farmer nor agriculturist would pay the same 
rent for land which was but indiffer: ntly protected that he 
would pay for that which was as secure as human skill 
could make it, This consideration brings us to another 
point, which also has a very serious relation to the value of 
reclaimed land. It is the relative levels of the sur- 


in the 


and certain 


ining, or both of 


face and the excluded waters. Instances occur where 
the level of the land, or at least some portions of 
it, is below that of low water, so that after the 
banks have been constructed pumping must be re- 


sorted to in order to get rid of the water within their 
boundary. Were this the only possible evil that existed, 
there would be entailed no additional depreciation of the 





agricultural value of the enclosed area, supposing the 
water once pumped out, and the banks soundly and durably 
made up. But unfortunately there always remains the 
possibility of a breach in the banks, and the occurrence of 
such a contingency would utterly destroy for a time the 
product of the land, besides involving a repetition d+ novo 
of all the preliminary labour and expenditure. When 
these circumstances are taken into consideration, it is no 
wonder that reclaiming lands from the sea is regarded 
more in the light of a speculation than a safe and judicious 
investment of capital. 

Although this remark holds for the example quoted, yet 
there are cases where the conditions afford abundant 
grounds for anticipating that financial success will attend 
the promoters of the enterprise. When the level of the 
land, as is usual in the majority of these undertakings, is 
above low water, there is natural drainage, so that even if 
there should subsequently be a breach and an inundation, 
the water discharges itself. The damage done depends 
upon the condition of the ground at the time, and the nature 
of the crops upon it. Omiiting the question of the 
cost of the banks, and supposing that a given number 
of acres is reclaimed, it may be asked what other 
operations are necessary to put the land into a state 
fit for tillage and the sowing of crops. Ihe physical ap- 
pearance of land reclaimed from the sea is quite sufficient 
to demonstrate that a good deal of hard labour must be 
expended upon it before it can be rendered of any value to 
the a riculturist and farmer. It is rugged and uneven to 
the last degree, and so full of holes and crevices that it is 
not possible to turn any cattle upon it, and not always safe 
to trust sheep upon it. In this rough state, which is due 
to the natural “drying” that has taken place, and 
the accompanying shrinking and contraction, grass of 
a marine Vind chiefly will grow on it; but in order 
to render it really productive it must be levelled and 
ploughed up two or three times according to circum- 
stances. 
to work on ground so broken, the preliwinary steps 
towards roughly levelling the surface must be accom- 
plished by manual labour. Ordinary farm labourers are 
of ne use in this kind of work. A gang of railway navvies, 
accustomed to use the pick and shovel, are the proper means 
to employ. Although the term levelling is mentioned, yet 
the task is very different from what is generally under-tood 
by that term. Many of the cracks are over two feet deep, 
so that the operation includes something more than mere 
superticial work. This preliminary step etiected, the steam 
plough and cultivator may be relied upon for executing the 
remaining operations with economyand rapidity. In fact, in 
the employment of them consists the only feasible means of re- 
ducing to cultivation large level tracts of this description. 
Some experiments recently have come under our own obser- 
vation where the price per acre for carrying out work 
of this character by manual labour was three times that 
which was incurred by the application of steam power. 
There is no doubt that if the subject of reclaiming lands 
from the sea, and their subsequent agricultural utilisation, 
were once thoroughly and properly taken up by scientific 
persons, the number of our waste and unprofitable acres 
would speedily diminish. It is true that something has 
been done in the matter, but no real system or efficient 
organisation has yet been adopted which gives any hope 
of such projects receiving that development and extension 
which would constitute them national enterprises instead 
of individual or private undertakings. 


THE HOLBORN VIADUCT. 

THE report of the engineers appointed to examine into the 
condition of the Holborn Viaduct was yesterday sent in to the 
Court of Common Council. As we anticipated in a recent 
number, the engineers do not advise that any immediate steps 
should be taken to restore the viaduct. They do recommend, 
however, that the cracks in the columns should be tilled up. 
The stability of the viaduct is not considered to be in the least 
impaired, and the foundations are not disturbed. The report, 
moreover, states that the cause of the trouble has been traced to 
a departure frou the original plan, which had been decided on 
without the knowledge of Mr. Haywood, the engineer. 
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A Practical Treatise on Modern Screw Propul ion. 
Buren. London: Spon. 1869. 
[Conctupine Notice. | 

Tue fact that Mr. Burgh’s treatise on the screw pro- 
peller has reached the second edition, is excellent testimony 
to the accuracy of the opinion we have already expressed 
regarding it. We have in previous notices reviewed it up 
to the end of Mr. Griffiths’ paper on the screw propeller; 
and before going further it may be as well to remind our 
readers that the book is unique in that it contains papers 
written by the most eminent marine engineers of the day 
and published, not = with their sanction, but under 
their names. Mr. Burgh will pardon us if we pass over 
his own contributions to the volume before us with a very 
few words. He has undertaken to do a great deal— 
nothing less, indeed, than to set before his readers a 
complete description of the methods of construction 
adopted in fitting screw propellers to ships by the 
best marine engineers of the day, and, upon the 
whole, he has accomplished a very arduous duty satis- 
factorily as regards his text, and rather more than satisfac- 
torily as regards his drawings, which are as near perfection 
—both as regards accuracy and fulness—as can possibly 
be desired. There are certain questions of composition 
and style in which we are totally opposed to Mr. Burgh, 
but in dealing with a work of this kind we feel justified in 
regarding it, first, as a whole ; and, secondly, in attaching 
the utmost importance to the matter, and not a great deal 
of importance to the manner of the author, so long as that 
manner is neither offensive nor obscure. Mr. Burgh’s 
style is not quite free from the taint of obscurity, but his 
Splendid engravings clear up every questionable point on 
which the student can be in doubt ; and using our right to 
regard the work as a whole, we have no hesitation in saying 
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that Mr. Burgh’s engravings and matter taken together, 
give a better idea of the best modern practice of marine 
engineering than any other work in print; and now having 
said so much for Mr. Burgh, we will leave him and turn to 
the chapters writteu by bis contributors. 

Mr. Griffiths’ paper we have already considered. The 
next contribution is, of all things in the world, a chapter 
on the geometry of the paddle-wheel, by Mr. Charles 
Barclay, of the firm of James Watt and Co. This is a 
very neat little paper, and scarcely required Mr. Burgh’s 
apvlogy for its insertion. Further on we find a paper 
on twin-screw propulsion by Messrs. L. and W. Dudgeon. 
We cannot see that this paper contains anything very 
novel, but it is a useful and well-written exposition of the 
advantages of twin-screws, and a record of the results ob- 
tained in practice by a firm the members of which have 
had enormous experience. Messrs. Dudgeon conclude 
with the following words :— 


Having from the first consistently advocated the twin-screw 
system, und having in the foregoing paper endeavoured to put 
together a few scrong reasunsfor this advocacy, we have the satis- 
faction of seeing that its advantazes are daily becoming more and 
more generally recognised, the system being adopted furthe largest 
ocean steamers, the smallest light draught gunboats, and in the 
designs for all the most important Government vessels; and, in 
closing our rerfarks, we cannot but express our assurance that 
long experience will thoroughly confirm the growing conviction of 
the merits of the plan, and ultimately lead to its almost universal 
adop*' ion. 

We go with Messrs. Dudgeon to a certain extent, but we 
cannt go with them altogether. There are two great 
objections to twin-screw propulsion which it is possible 
may be ultimately and excellently overcome, but which are 
not at present the less in full force. The first is the great 
trouble met with in designing brackets to carry the 
after ends of the screw shafts, while the second lies 
m the fact that all the machinery is duplicated, and 
occupies more room, requires more attendance, and 
is in some measure deficient of necessity, in proportion 
Engines of better 
design, and more efiicient methods of fitting the after bear- 
ings will, we have no reason to doubt, be devised, and with 
their introduction the twin-screw system will probably 
drive the single screw out of the field; but the single 
screw is still by far the most popular arrangement, and is, 
except for particular cases, likely to continue so for some 
time to come. 

At page 153 we find a paper by Mr. John Penn on his 
well-known wood bearings for screw shafts. Mr. Penn 
begins by giving a detailed and interesting account of the 
experiments which resulted in his adoption of lignum 


Vitze as the best material for all bearings under water. We 
have not space to dwell on these experiments. It must 


suffice to say that lignum vite bearings bore a pressure of 
8000 Ib. per square inch without abrading, while brass, 
running at the same velocity, cut immediately under a 
pressure of but 230 1b. per square inch, The following 
statement of the proportions used in actual practice by 
Mr. Penn will be found valuable and interesting :—For 
engines of 100-horse power nominal Mr. Penn makes his 
liguum vite strips 1¢in. wide by tin. thick, and 2ft. long, 
with water channels between each strip 3in. wide and ;3-in. 
deep. For engines of 1200-horse power the strips are 
made 31in. wide, ltin. thick, and 6ft. long, with water 
channels lin. wide and 3in. deep between each strip and its 
neighbour. The strips are driven into dovetailed recesses 
cast in the brass bush, a little taper lengthways, to facilitate 
fitting. They are then bored out ina lathe a little larger 
than the shaft, to allow for the swelling of the wood, 
which always takes place when it comes in contact 
with water ; a lignum vite pin is then driven through 
each strip into the brass to secure it in the bush. ‘Io 
insure a circulation of water between the strips, which is 
esseutially necessary, a pipe is screwed into the stern tube 
a little aft of the stuffing-box, with a cock for regulating 
the flow of water into the bilge of the ship. This tube is 
about zin. diameter with engines of 100-horse power, and 2in. 
in diameter with the largest engines. Mr. Penn also 
speaks at length of the use »f wood in thrust blocks. Our 
readers must consult the book for themselves if they wish 
to kn» w what he says on this subject. 

Chapter the seventeenth is written by Messrs. Maudslay 
and Field, and is devoted to the description of the feather- 
ing screw propeller as fitted to certain ships. It contains 
a goud deal of useful information, and is well illustrated by 
drawings of the screw, screw frames, &c., of her Majesty’s 
ship Aurora, 400-horse power. 

Mr. L ngdon, of Messrs. J. Penn and Son’s, contributes 
a very good, though short chapter on the “ Principles and 
Practic- of Thrust Blocks for Resisting the Thrust of Screw- 
Propellers.” This is followed, we may add, by a most ex- 
haustive account of all the thrust blocks in use, from the 
pen of Mr. Burgh, who really leaves nothing more to be 
said on the subject, inasmuch as he describes and illustrates 
every thrust block in use. Our notice of Mr. Burgh’s work 
would be incomplete did we not call attention to a chapter 
on screw currents, from the pen of Mr. Arthur Rigg, of 
Chester. 

before taking leave of Mr. Burgh and the screw pro- 
peller, we deem it well to call attention to the ignorance 
which still exists in every quarter as to the real nature of 
the work done by the serew, and the character of the cur- 
rents which it sets up. A very able naval officer—a man 
of vast experience, no small scientific attainments, and 
extended experience in screw propulsion—made use the 
other day in our hearing of the words: “No one knows 
anything as yet of the true nature of the currents set up 
by the screw ;” and we are disposed to endorse the state- 
ment. Who will undertake a series of experiments to set 
the poiut at rest? It can be done; but only by the expen- 
diture of time and money. We feel certain that great 
advantage would result from an able investigation, on a 
sufficiently great scale, of all the phenomena of screw 
propulsion. It is apparently useless to ask the Government 
to take the question up. Will some of our great ship- 
building companies co-operate with some one of our learned 
societies—say, the Institution of Naval Architects—in this 
matter ? 
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LETTERS TO THE EDITOR. 
(Continued from page 401. ) 
THE LOWE-VANSITTART PROPELLER. 
Srr.—I have just received from a friend THE ENGINEER of the 
3rd of December last, which contains some comments on a repurt 
which appeared in the Z'imes about the official trial of the Druid, 


on the 20th of Nov: mber last, and in which mention is made of 
my nanfe and that of my father’s, the late Mr. Lowe. As to 
whether the engines worked properly or not during that trial I 
am in no way concerned, except so far as their working affects the 











Lowe-Vansittart propeller. I will merely observe that whatever 
was their cundition, or that of the stoking, it aifects one screw 
equally with the uther; and as to the su ippos ed weakness of the 
build of the vessel, I do not see, even if it were the case, why it 


should be made stronger in order tu support a vibrating screw in 
lieu of the Lowe-Vansittart non-vibrating screw. }uu are per- 
fectly correct in stating in your last paragraph ** that the furm of 
the screw may do much tv reduce the vibration,” for it is from the 
peculiar form of the -Vausittart blade that I gz 
rt , which I have proved on the gunboat Fancy, tire Ca umus, 
and Druid, and many merchant vessels which 1 have had the 
honour of fitting with the Lowe-Vansittart economical and nvun- 
vibrating screw propeller. The article also observes, that Mr. 
Lowe has no right to be considered the inventor of the sections or 
portions of the screw placed on a revolving shaft below the water 
line of the Now, perhaps, the writer, or his party, feel a 

xation that the old truth of thirty-eight years’ standing should 


wake up, and that a non-vibrating screw should be introduced by 
} 





Lowe in that desired 


vessel, 

































un, which is as great an advance in the science of screw 
propulsion at the present day as the sections of the screw 
were in 1838. Vith regard to his patent of 1858, to which 
you say he has claim, you give a lis: of so-called 
privr inventors, aps you are Nut aw: that this question 
wus fully investis { and exhausted in the legal pro 
ceedings of Lowe v. Penn, Lowe v. Mau 7, Lowe vr. Mal- 
colmson, and others; and that the mudeis and specific ons of 
the principal persons you enumerate were brought into court during 
the trial and publicly exhibited for the satistaction of Lord Den- 
man and the other judges and special juries befor whom the cases 
were tried. ‘The verdicts give re 
always in Mr. Low ur, ¢ novelty, 
and utility of iis patent rights, that my 
father’s claim is ridicul I will only rema tif it were so 
it triumphantly the ordeal of all the argum aud oppo 
tion which the combined engineers and most s tie counsel Co 
repeatedly bring to bear against it From the late hour at whi 

I received the pa ‘per i have not time during the pressure of othe 
business to poll out to you the Varlvuus luprovements In rew 
propellers patented by my tather, and which are ext é 

in the navy and merchant service. I trust that in j tice you 
will insert this letter in your next issue. 

1 am perfectly aware that the mise ition as to my father's 
claim to his invention, which is criticised in your } , arises 
trom the common used phrase, which has been handed down from 
the very tirst instance of the screw of Archimedes being in vo 
so that it dues not matter whether it is a whole screw or a section 
or portion of a screw, or a half turn, or a whole turn, or a cur 
blade, or a split blade, they are all jumbled up under the name of 
screws; hence arises that error which puzz es would-be inventors 
of screw prupellers, as well as it misleads the publ L hi no 


doubt that the Lowe-Vansittart curve line or wave 
will eventually be styled a screw. 

I am sorry to find that my letter did not appear 
week’s E)GINEER, but | did not receive the papers | friend 
I mentioned until Thursday, and that which I wrote I wrote very 
hurriedly, in order that if possible it might have a, peared, but the 
purport of the matter is correct. 1 senu you a pamphlet in which 
you will see the decision of Lord Denman and the jury on the 
rights of my father, the late Mr. Lowe’s, claim tu a novel and useful 
invention in screw propellers dated 1838, which decision I suppose 
the 7'imes remembers, from the fact of it having been in their 
columns at the time. This subject about my father having been 
the first to introduce sections or portions of a screw on an axis 


in the last 


rom the 











below the water line of a ship is so bareworn to me, knowing as I 
do all the misery it caused my father, that I would 1 have 
taken Mr. Lloyd’s advice, on my showing him the diagrams of 


subsequent improvements made in screw propellers 


by my father, 
which are all extensively used in the 


navy and merchant service, 


namely, *‘ to let bygones be bygones, and lovk to the future;” but 
when I read in your paper such words as these, ‘* Mrs. Vansit- 


tart is not the one least likely to suffer,” ‘‘ the ridiculous claims 
advanced for her father by the Zimes are not unlikely to do her 
sause an injury, the more vexatious, as we believe that Mrs. 
Vansittart would be the last to put forward such claims herself,” 
it not only awakens in me the sense of that great injustice which 
my father met with in connection with his patent of 1838, but 
that of 1852, 1855, and that of 1862. If any of your unin- 
formed scientific readers on the meri ts of screw prope Ul ers should 








also 








wish to know my father’s histury in connection with the intro 
ducing of his = once method of screw propulsion, I will, 
provided that they correspund in their own names and addresses, 
give them the true history, dating from 1830, as it was from that 


date my father completed his real experiments, which proved to 
him the improvements he had made upon screw propulsion. This 





may appear str —~¥ it being eight years previously tu the patent 
being taken out, but if the history which I have on the subject 


were laid before the scientific world they would wonder that my 
father ever managed to take out his patent rights in his own 
name. This is a long letter, and had I entered into details on this 
subject you would have had room for nothing else in your paper. 
To depart from very old matter to that of new, I trust that you 
will also insert, fur the gratification of my friends, that I have 
received an acknowledgment of their lordships’ satisfaction in con- 
nection with my cumparative trial with the Lowe-Vansittart 
blades as against the Griffitha screw propeller. 
HENRIETTA VANSITTART. 

heerness, December 9tli, 150%. 
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Kent Eo s:,8 





THE EXPLOSION 
SIR, 


AT THE BRITANNIA IRONWORKS, BRADLEY. 
The adjourned inquests upon the bodies of the persons 
killed by the explosion uf a bviler at the ironworks of Messrs. 
Brereton, Cole, and Holland, Bradley, of which you gave puarti- 
culars in your last, were brought to a close on Monday last, and a 
verdict given to the etfect that deceased were as by the explo- 
sion of an old and much worn iron steam boiler. To their verdict 
the jury added the following remarks :—‘‘ The jury, in returning 
their verdict, that the deceased persons lost their lives by the 
accidental explosio n of a steam boiler at Messrs. Brereton, Cole, 
and Holland's ironworks, at Bradley, wished to express in the 
fullest possible manner their regret that a more complete mode of 
examining the boiler in question had not been made at proper 
intervals “by a competent person. The jury consider that the 
boiler was too much worn for the purpose it was used for, and 
that a proper and comp/ete examination would have dete ted its 
dangerous condition. At the same time the jury do not consider 
that the owners were aware of its dangerous condition—they were 
constantly exposed to the danger attending its working, and the 
jury hope that the evidence that has been disclosed at this inquest 
may be a warning to owners of boilers and to such persons whose 
special duty it is to look after and examine them; and the jury 
wish to add that had it appeared in evidence that notice had been 
given of the dangerous state of the boiler to person whose 
duty it was to attend to it, whether the master, A rvant, 
and that such notice had been neglected, and death had ensued in 
consequence of -uch neglect, a criminal verdict would have been 
returned against such person or persons who had neglected so 





any 


own or 8 
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important a duty. The jury hoped that 
might soon have the charge and the inspection of such boilers. 
With this verdict lam delighted, and yet I am sure there has 
been a degree of carelessness ‘shown on the part of the proprietors 
of the biler, in the first instance, by allowing what they knew tu 
be an old boiler to be put up, without either having it tried 
hydraulic pressure or properly inspected; and, in the se 
knowing it had worn fur so many years, only 
when they were really forced to by 
parts pointed out by the engine-drivers, who wer 
judge of the necessary repairs required. Of 
plosion—as you stated list re 1s ho duubt: the pre 
was too great for the f the intern 
worn to the thi eighth of an inch by corrosion,  ‘t 
corrosion and the cont heat would, from the time t 
had worked, had the fibr 
tend to crystallise and disunite whic 
posed, and make them brittle a 
it as his opinion, in giving evidence, 
by vl water, and that 
‘plode. This is an ert 
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been ever 8uU 
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plates us when p 
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when it Was re 
r thata gre 


enciency 





vulier Would ¢ 
make. I « 
d persua le biw that a guu 
that a boiler would t for 
sumetimes do Lurst when the water 
are made red-hot by the fire, and then if they are 
riven open, The ex plusions are not often ere 
and seldom move the boilers from their seats. 
This explosion is about the fourth that has tak ! 
** Black Country” in « short period, with 
and I thik it is now quite time some steps should be te 
as far as possible, prevent them. If employers of steam p 
object to assurance companies, why not, as they hav 
engage a Cumpetent per-on to inspect their boilers, and pay tim so 
much per boiler? Such persons have b appeinted, but t 


ne heard an ull ehyineer 





Say thal you might “ i 
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in some instances, have had to retire, because propriet rs wor 
not go to the trouble or « cpense ol » to therr in 
if such steps not tak n the no doubt t G ! t 
will feel bound to interfere, and send inspector 
structions the proprieturs will be compelied to ! 
Dudley, December, 
SIR, Pleas grant S sp t hk i 
inquiry of your corre ya New N I } 
or \ Gel 1 V ; tl 
cept Eng l li y y l ! 
‘ u¢ 
D i uti discussil tter 
i I I Lt) ui ro} 
i ric cu observe in 
ed in ni of th re ght nail wl is < 
ba i V ul he furimer is 1 
by 4 ] i I 1 ‘ its { iron u eto 
slit or 1 vl ; i has an im ‘ 
sularity, and its pyratr pe impairs the ng | 
he nail when once slightly ted from the seat into which i 
n «rive while the ope m of drivin »C the f 
the wood. 
tI ri i ¢ "i n 
een pig, ! surly wust nd i 
et i p 1 Lilny, re i raw v 
iru th strengt v 
il-making is so arral 1 as to con 
ents siniulitane to hold the re, cl tiie 
head. The nail hi ving p lel sick 1en entering 
wood just makes room for itself by pushing the res apart wi 
out cutting them, and thus its holding power is immense, sil 
in starting the wire nail, the uninjured nbre regains its original 
place, and always keeps closing ih upon the nail, huwever muc it 
may be lifted from its seat. 
In England the wire nail is practically little known, except at 
bonded wharves, where foreign packing cases are opened for < ustuls 


examination ; the only people who use them are a few shippers of 
bottled wines in cases, since the wire nail makes the iron hooping 
unnecessary, and thus saves expense on what is often very cheap 
stuff. 

Builders, joiners, Xc., have 
say ** they art cheap, are devils to hold ; 
nails, and our men won't use them. 

Canada, Australia, New Zealand 
general consume wire nails large ly: ; but they have fewer mother 
country prejudices to shake otf. In the scale of old-fashioned- 
ness China ranks next to Great Britain. The Chinese do use wire 
nails, and make them by hand from old wire rope which they re- 
ceive 'rom Europe. 

On the Continent 





heard of wire nails, and generally 
but then they are French 


, and the British colonies jn 





most wire drawers are at the same time nail 

















makers, and are thus enabled to offer their wire in another mer- 
chanta! ile form, and also to work up all the short lengths which 
for strand or rope would be valueless xp 
that the nail benches are worked must economically hh set yi 
seven. 
Making nails Siz Per day of Wei in i} . 
of length B. W.G. twelve hours cw i l 
in ~ 
0 12 | 0 6 000 ) j ) 
01 9 3 9 », 000 ) 40 l l 
l 6 } 4 ll 60,000 6 ) r 
2 4} 7 1 80,000 l ) 
3 8 | 1l 16 100,000 l 4 
4 2} | 13 20 | 110,000 | 1 ) 
5 it | 18 25 | 130,000 | + 1 | 2-1 
' ! | 
However, we have at work larger benches which strike nails up 


l6in. long, and this, we believe, even with the be 
charcoal iron, to be the limit at which a head can be struck on cold 
round bar. The nails made, of course, embrace every variety used 
by builders, joiners, case raakers, saddlers, shoemakers, pianoforte- 
makers, Xc. 

We would willingly add a drawing of the machine, but 


to fin. thick. 


nce 


hundreds are in use during the last forty years, an illustration 
vould cause continental readers to ridicule your valuable pub- 
licati on. HEINTZMANN AND ROCHUSSEN. 


23, Abchurch-lane, London, 6th December, 1869, 


TELEGRAPH CODI 

Str,—The remarks in your article at page 383 induce me 
to the efforts made for many years by my former colleag 
late Francis Whishaw, one of the pioneers of telegraphy, to intro- 
duce the code system as a means of efficiency and economy. To 
the arrangement of codes he devoted much time, labour, and inge- 
nuity ; and he was employed by the Electric Telegraph Company, 
on its early formation, to organise the service. But it is much to 
be regretted the code system was postponed, and that Whishaw 








retired from the service. Hype CLARKE. 
32, St. George’s-square, 8.W., December 11th, 1869. 





BOILER EXPLOSIONS. 

Smr,—At a meeting of the Royal Cornwall Agricultural 
Association, held at Truro on the 8th inst., it was stated 
by Mr Pendarves Vivian, M P., that a bill was to be brough into 
Parliament the ne xt ses ion by Lord Kinnaird to provide for the 
better ventilation of mimes, and for protecting the men ou entering 
ind leaving the shaft. Itis to be hope! that it will include the 


inspection of boilers, as we hearof their bursting very frequently, 


tovernment inspector 





owing to adventurers not allowing their agents to obtain the proper 
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LINGDON-STREET 




















Srr,—Although the ‘‘dust storm of discussion 
splintering of the mes of the colu of Farringdor 
has sowewhat subsided, it is uppre he i that t 
the se of th tilure still prevails; and, in con 
pending the repor f the engineer ppvinted to 
circutnstances of tue use, to submit for ¢ L € tion 
explanation. 

The pressure on the columns of the brid 
due to the weight of the superstructure, fr 
the centre line uf the footway arches; and ea 
to support half the roadway arch and half th 
arch. The weights of these portions of the 
avother in the pr port n of about six to Y 
of being equal ‘distributed the horizontal area of 
is ma ni ly to bear on the side of the cul 
greater weig 1c result has been at the 
columns have 1 ion the roaliway sid Ir 
the colun of th rig fractured sia \ 

if mn a iui ya ‘ i ) \ 
ta t part c is gt i 
hnuun i se ,» 1618 DeLIcVeU FHAt ali Sear 


causes will be in vain. 
December 15th, 1869 
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THE FIELD ARTILLERIES OF THE CHIEF EUROPEAN POWERS. 


DRAWN TO ONE UNIFORM SCALE OF 1-24 FOR COMPARISON. 
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| RENCH AND ILALIAN RIFLED 4-POUNDER FIELD GUN CARRIAGE AND L ‘IVER, _ tt i) (1 > a 
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RUSSIAN RIFLED 4-POUNDER FIELD GUN CARRIAGE AND LIMBER. 








Dec. 17, 1869. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
a MARTIAL ome 4 Périgueux, Dordogne, France, “‘ Improvements 
1869. 


3016. ALEXANDRE maene Dovcue, Boulevart Bonne-Nouvelle, Paris, “ A 
new or improved a tus for regulating the supply of water to 
turbines and hydraulic wheels.”—15th October, 1869. 

3197. Witu1aM EpwarD Gener, W' m-street, Strand, London, “ Im- 
provements in velocipedes.” — communeation from Jean Crabos, 

‘oulouse, France.—4th November, 1 

3247. James Patmer Bupp, Ystalyfera, near Swansea, Glamorganshire, 
“ Improvements in the manufacture of iron.”—11th November, 1869. 

3275. Witt1am Epwarp Gepoe, Wellington-street, Strand, London, “An 
improved machine for cutting, 3 = nd shaping w« wood and metals.” 
—A communication from D , Void (Meuse), 
France.—13th November, 1869. 

3291. Freperick CLark, Tamworth, Warwickshire, ‘“ Improvements in 

machinery for the manufacture ‘of pipes, bricks, tiles, and other 
articles from clay and other materials.” —15th November, 1869. 

3302. Witi1aM Sriciey, Burbage, near Buxton, Derbyshire, “A new or 
improved friction engine for producing motive power.”—16th November, 


1869. 

3321. Gustave Baron D’ApELSwaRD, Boulevart Bonne-Nouvelle, Paris, 
“Improved age for the removal of dross out of blast furnaces.” 
—19th Novem 1869. 

3335. GEORGE FREDERICK Corne.ivus, Great Queen-street, Westminster, 
“Improvements in the manufacture of paint and varnish.”—19¢/ 
November, 1869. 

3348. Lovis Fouuiet, Rue Feydeau, Paris, ‘‘ A new or improved apparatus 














for lubricating p 
3350. JuLEs BELICARD, Manchester, “‘ Improvements in the manufacture 
of metal healds for weaving. 
3357. a BRYANT Caraee, Mark lane, London, “‘ Improvements in 
hi ing, scouring, and decorticating wheat and other 
kinds of i = also for hu ling, cleaning, and polishing rice.”— 
20th November, 186! 


3366. GEORGE * nal Witkes, Campbell-terrace, Wick-road, South 
Hackney, London, ‘‘ Supporting clothes lines. 98nd November, 1869. 
3381. Epwin Rovunp, Sheffield, “An improved indicator for marking 
games of skill or chance, or other like purposes.”—23rd November, 


3403. Francis WILLIAM Wess, Bolton, Lancashire, ‘“‘ Improvements in 
locomotive and other steam engines and boilers, parts of which are 
applicable to riveted work and railway yelling ¢ stock in general.” 

= JouN een sen dleton, Salford, “ Improvements in 

the g yarns and tread.” 

3407. Epwin heat me GooDALL, Birmingham, “ Improvements in 
excise ink bottles, and other ink bottles and inkstands.” 

3409. Bryan Jonnson and Epwarp Bayzanp EL.tnoTon, Chester, “Tm- 
provements in hydraulic cranes or apparatus for moving weights.” 

3411. Tuomas Brown, Newgate-street, London, “‘ Improvements in the 
construction and ar of hinery or apparatus for drilling 
or boring rocks or other analogous eubstances. ’—A communication 
from Charles Burleigh, Fitchburg, Massachusetts, U.S. 

= a Keats, Leek, Staffordshire, ‘‘An improved manufacture of 

c 

3415. WiLtIaM Epwarp Gepoe, Wellington-street, Strand, London, ‘‘ The 
composition and application of a novel powder for destroying the 
oidium in vines and other plants, and the application of a mixture of 
some of its ingredients in a liquid state to destroy parasites between 
the bark and wood of trees.”.—A communication frum Claude Folliet, 
Boulevart Bonne-Nouvelle, Paris.—25th November, 1869. 

3417. Davip Barker, Northfleet, Kent, ‘ Improvements in the manu- 
facture of varnish and varnish pain ints.” 

3418. JULIEN Denis, Great Dover-street, Surrey, “ Improvements in the 
means of and machinery for producing pulp from wood and other 
fibrous substances for the manufacture of paper.” 

3419. Jonn FLeTcHer, sen., JOHN FLeTcHeR, jun., and WILLIAM 
FLetTcueR, Eagle Foundry, Salford, Lancashire, te Improvements i in and 

ap ame to mortar mills and other machines of the like nature for 





lehi 








nding or — 
3420. Samuet Tatton, Stockwell-street, Leek, Staffordshire, ‘‘ An im- 
proved manufacture of reels, bobbins, and other similar articles.” 
3421. Samuet Tatton, Stockwell-street, Leek, Staffordshire, ‘‘ An im- 
proved card for facilitating the withdrawal of single threads for sewing 


P' 

3422. Epmonp Havitanp Burke, King’s Bench-walk, Temple, London, 
‘Improvements in metallic Is. 

3423. Bensamin Woop, Wordsley Foundry, near Stourbridge, Worcester- 
shire, “ Improvements in the manufacture of lids for railway axle- 

xes.” 

3424. WiLtiaM Perkins, Herne Hill, Surrey, “Improvements in fusees, 

a or other analogous articles, and in the holders for the 


sam 

3425. James Compe, Belfast, Antrim, Ireland, “ Improv ements in ma- 
chinery for hackling flax and other fibrous substances.” 

3426. Apam Cyrus Encert, Tabernacle-row, London, ‘‘ Improvements in 
the facture of or tal placards, show cards, labels, maps, and 
such like articles.” 

3427. Joun Brunton, Kensington, London, “Improvements in working 
and locking railway points and signals.” 

3428. SamueL Wyatt, Old Town-street, Plymouth, Devonshire, ‘‘ Im- 
provements in the preservation of meat, and in the apparatus em- 
ployed therein.” —26th November, 1869. 

3429. Henry SAMUEL FREEMAN, Fenchurch-street, London, “ Improve- 
ments in the method of effecting the more perfect adjustment of men’s 
wearing a af 

3430. FRaNcIS PRESTON, ts in machinery or 
apparatus for preparing, spinning, twisting, and doubling wool, cotton, 
and other fibrous substances. 

3432. ANDREW BaRCLay, Sineneth, Ayrshire, N.B., “‘ Improvements in 
condensers, and in ejecting or withdrawing liquids and fluids there- 
from, and ap) tus connected therewith.” 

$433. GEoRGE ERTRAM, Edinburgh, Midlothian, N.B., and Micuage. 
PatTerson, Ivy Bridge, Devonshire, ‘‘ Certain improvements in appa- 
ratus for straining paper pulp.” 

3434. James Pitt, JoserPH fn Epwarp Prt, and WILuiamM Pitt, Cleck- 
heaton, York: kshire, ™ Improvements in machinery or apparatus for 
drilling, turning, or cutting and shaping metals or “adhe! materials. » 

3435. Leon Pocnet, Vendéme (Loire et Cher), France, “An improved 
apparatus for cutting or ——— stone, applicable also to other pur- 

where rapid blows are required.” 

3436. WittiaM Jonnson, Gough-square, London, “An improvement in 
lock fastenings for expanding cases and boxes.” 

3437. James Howarp and Epwarp Tenney Bovusrieip, Bedford, “ Im- 
provements in apparatus for cutting standing crops and collecting the 
same when cut.’ 

a LoraM, Birmingham, “Improvements in buckles 
and ¢ 

3439. WILLIAM Cross, Glasgow, Lanarkshire, N.B., 
facture of shawls.” 

=. GEorGE Lockett, Red Tion-square, London, “A revolving grapho- 








Ww Sat 





“An improved manu- 


3443. STEPHEN Perry, Josepn Jonn Perry, and Lewis Henry Perry, 

— a ‘square, London, ‘dImprovements: in boxes for holding various 
cles 

$444. Samson Fox and JOSEPH 5 Reso, Silver Cross Works, Leeds, 





Yorkshire, “I Yy or apparatus for boring, 
turning, and pol; oe bobbins, or other similar articles of 
wood or other mate’ "—27th November, ‘1869. 


3447. Epwarp LeTHsBripce, Benson, Oxford, “Improvements in the 
means of and apparatus for balancing millstones.” 

3448. James WILLIAMS, jun., King’s-road, Chelsea, London, “A new or 
improved apparatus for , roasting, and cooking.” 

ESTER, Hurst Green, Sussex, “Improvements in ma- 
chinery for cutting chaff and other similar vegetable substances.” 

3450. Epwty Oapes, Egham, Surrey, ‘‘ Improvements in vent plugs.” 

$451. THEODORE REISSING, Manchester, ‘‘ Improvements in making a new 


derivative of poe, a ane, in produ ucing certain colours therewith upon 
textile fabrics and 
3452. Jonn Clayton iowsuns, Fleet-street, London, “‘ Improvements in 
obtaining motive a and in apparatus employed therein.”—A com- 
anion on from Jules ‘eae Romuald Boutrouille and Jean Baptiste 
enne, 


3453. Henry Draper, Bebington, ‘Cheshire, ‘‘ Improvements in apparatus 
to be used wh hen tanning hides and skins.” 

3454. Georce Mareuis and ALEXANDER Burnett Marquis, Glasgow, 
Lanarkshire, N.B., “Imp in hinery for cutting or 
ye metal or other shsote,” 

3455. Josepn Epwarps. Farrington, near Preston, Lanca- 
shire, and Jans Quin, Gebien Hilt Leyland. d, near Preston, Lancashire, 

* Improved m means for preventing roller la ‘on roller ends’ of machines 

woollen, oe any other ~~ material.” 
me! 





3457. Wituias PaRHAM, street, rsetshire, ‘‘Im- 
provements in the construction of horticultural and other buildings 
and structures.” 

apparatus for of met ae sale orsted pe 
or ra w or 
substances.”—29th November, 

8450. WittiaM Henry Soaw and Joux Matruew Avpvus, Elland, near 


+, 








Halifax, Yorkshire, “Improved machinery or aque o Guateg 

millstones.” 
3460. JosEPH Woop, JAMES Woop, +4 WituiaM Henry Woop, Hollin- 
L o ts in ventilating hats or other cover- 





wood, Impr 
ings for the head.” 

3461. Cuar.tes Henry Hupson, New York, U.S., “‘ Improvements in cots 
or bedsteads, and guards to be attached "thereto, which latter may also 
be used in other pictitena: wf 

8462, Epwarp THomas Hvoues, Chancery-lane, London, “‘ Improvements 


in the manufacture of elliptic springs and in apparatus employed 
therein.” —A communication from Benjamin Tyler Henry, New Haven, 
Connecticut, U.S. 

$463. ALrrep Wititmer Pocock, Claverton-street, Pimlico, London, 


. — +e in meters or apparatus for measuring water and other 

iquids.” 

S464, WitiiaM Henry Wi 1s, Long Acre, “‘ A new or improved apparatus 
for registering or indicating the ~~ of games, also applicable to 
calendars and other similar useful am pal 

3455. Benyamin Acton and Joun Mustarp, Stroud, Gloucestershire, 
‘* Improvements in machinery for feeding carding engines.” 

3466. WittiamM Avery, Redditch, Worcestershire, “‘ Improvements in 
umbrellas and parasols.” 

3467. Epwarp Ensor, jun., Woodville, near Burton-on-Trent, Stafford- 
shire, ‘Improvements in kilns for burning pottery and salt glaze 
ware, applicable also to the burning of bricks and to the annealing of 
iron.” 

3468. ALFrep Vincent Newton, Chancery-lane, London, ‘‘ Improved 
apparatus for converting reciprocating motion into rotary motion.”—A 
communication from Augustin Henri Hamon, Paris. 

3470. Joun Freperick Crease, Eastney, Southampton, “ Improvements 
in the construction of tank filters and in the conversion of tanks into 
filters.” 

3471. Ricuarp Hornssy and James Epwin Pxi.uips, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘‘ Improvements in reaping and 
mowing machines, and in apparatus for sharpening the knives of such 
machines.”—30th November, 1869. 

3473. Taomas Goopwin Green, Church Gresley Pottery, Derbyshire, 
“Improved machinery or appliances for use in the manufacture of 
articles of earthenware and chinaware.” 

3475. Jabez James, Princes-street, Stamford-street, Surrey, ‘ Improve- 
ments in apparatus for stamping or marking letters, packets, or other 
articles.” 

3477. James THEODORE GRIFFIN, Upper Thames-street, London, “ Im- 
provements in preparing, treating, and curing sponge to render it 
elastic and suitable for use as a stuffing for beds, cushions, seats, and 
other similar articles.” —A communication from William Henry 
Spencer, New York, U.S. 

3479. Fe.ix Naroteon Tarcet, Colyton, Devonshire, “‘ Improvements in 
water-closets.” 

3481. WestLey RIcHARDs, 
and cartridges.” 

3483. Ropert Rosey and Jonny Ricnarpson, Lincolnshire, ‘‘ 1mprove- 

ments in steam engine governors and apparatus connected there- 
with.” 

3485. Georce Hammer, Griffin-court, Mayfair, London, “‘ Improvements 
in cork-cutting machines.”—1s¢ December, 1869. 


Birmingham, ‘‘Improvements in fire-arms 





{Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3509. Joun Freperick Kent, Thornton Heath, Surrey, “‘ An improved 
mortising, tenoning, and sawing machine.”—4th December, 1869. 

3515. Wittiam Brookes, Chancery-lane, London, ‘“‘ Improvements in 
fluid lenses.”"—A communication from David Acheson Woodward, 
Baltimore, Maryland, U.8S.—4th December, 1869. 

527. Wi.tiam Rosert Lake, Southampton-buildings, London, “ Im- 
sxrovements in machinery for hulling grain or seed.”—A communication 
Renn John Tucker Prince, Bostun, Massachusetts, U.S.—6ih December, 
1869. 

3538. CHaRLEs Vavin, Boulevart St. Germain, Paris, “‘ An improved appa- 
ratus for separating metals and magnetic substances from other 
bodies.” —7th December, 1869. 


Patents on which the Stamp Duty of £50 has been Paid. 

3228. Wittiam CxLark, Chancery-lane, London, “‘ Detaching hook.”—7th 
December, 1866. 

3255. WILLIAM HoPKINSON, 
1866. 

3438. Georce Surewssury, Lower Norwood, Surrey, 
ments, &c.”—3lst December, 1866. 

3247. Wituiam Forp Smita and Artaur Coventry, Gresley Ironworks, 

. Ordsal-lane, Salford, Lancashire, ‘‘ Tool holders and cutters, &c.”-—10th 
December, 1866. 

3299. GrorGe BERTRAM, 
December, 1866. 

3449. Clemens FLEMMING Fxacu, Call (Eifel), Prussia, “‘ Extracting silver 
from lead.”—3lst December, 1866. 

8253. WiLLiaM EpWaRD Newton, Chancery-lane, 
loading fire-arms, &c.”—10th December, 1866. 

3328. WittiaM Rospert Lake, Southampton-buildings, London, 
—18th December, 1866. 

$262. Ricnarp Borman Borman, Park-crescent, Stockwell, Surrey, “ Pro- 
pelling vessels.”—12th December, 1866. 

3265. Samuet CuaTwoop, Bolton, Lancashire, ‘‘Safes and key boxes.”— 
24th December, 1866. 

3288. HENRY BRINSMEAD, Rathbone-place, London, “ Pianofortes.”—1l4th 
December, 1866. - 

3405, WILLIAM CLARK, Chancery-lane, London, “ Valves.”—28th December, 


Sheffield, ‘“‘Sheep shears.”—11th December, 


“* Heating apart- 


Edinburgh, Midlothian, N.B., ‘‘ Paper.”—15th 


London, “ Breech- 


“Nails.” 


3432. GEORGE Payne, Belmont Works, Battersea, Surrey, ‘‘ Soap.”—29th 


December, 1866. 
3273. CLinron EpccumBe Broomay, Fleet-street, London, “‘ Lead, &c.”— 


13th December, 1866. 

3292. THomas VauGHAN Morcan, Chelsea, London, and Epwin Hy es, 
Battersea, Surrey, ‘‘ Crucibles ‘and other hollow ‘articles from plastic 
materials.”—15th December, 1866. 


Patents on which the Stamp Duty of £100 has been Paic- 
$281. Wittiam Pacuiser, Dublin Ireland, ‘‘ Screw bolts.”—6th December, 


1862. 
3300. GFORGE Jerrries, Golden Ball-street, Norwich, ‘ Breech-loading 
fire-arms.”—9th December, 1862. 


$384. Joun Crayton, Wolverhampton, Staffordshire, ‘‘ Furnaces,”— 


18th December, 1862. 


Notices of Intention to Proceed with Patents, 

3308. Joseph OppeNHEIMER, Manchester, ‘‘Improvements in fixing and 
staying telegraph posts.” —16th November, 1869. 

$320. Georce Rowe Sweerser and GeorcGe Wapman, Essex-road, 
Islington, London, “ Improvements in machinery for working wood.” 
—18th November, 1869. 

3322. Jonn Woopwarp, Queen’s Foundry, New Islington, Ancoats, Man- 
chester, “‘ Improvements in gas and water or other liquid meters.” — 
18th November, 1869. 

$332. Jacop DockRay, Quebec Foundry, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery for drying, | and finishing thread, twine, 
cords, and ropes.”—19th poy 1869. 

$351. Taomas ArTk«y, Irwell Vale Mill, Helmshore, near Manchester, 
“ An improvement in washer cloth to "be used in spinning or similar 
machinery. 

3359. JoHN Haze Fraser, Bromley-by-Bow, Middlesex, ‘ Improve- 
ments in boilers.” 

3361. Sir Jonny Macweitt, Kensington, London, “Improvements in 
lucifer match and fusee boxes or cases, and in frictional surfaces for 
igniting lucifer matches and fusees.” 

3363. Josepn Burrovous, jun., South ti London, “Im- 
provements in electro-magnetic machines, and in magnets for the 
same, and for other purposes.” —20th November, 1869. 


hnilai 








$375. Epwarp E..is ALLEN, Pelham-place, Brompton, London, “ Im- 
provements in the construction of tramways, and in engines and 
carriages employed théreon.”—22nd November, 1869. 

3379. SamueL GREENE ARNOLD, Southampton- buildings, Ley “Im- 
provements in saws and saw teeth, and in f 
turing the same.”—23rd November, 1869. 

$456. Wittiam Ropert Lake, Sout buildi London, “Im- 





orovements in journal bearings for — carriages and in the means 

or an the same.”—A communication from Isaac Pennington 
Wendell and Stephen Paschall Morris Tasker, Philadelphia, Pennsyl- 
vania, U.S.—29th November, 1869. 

2314. JAMES Suarrocks, Red Brook Mill, Bury-road, Rochdale, Lanca- 
shire, ‘‘ 1mprovements applicable to locomotive engines for the purpose 
of removing obstructions on railways.” 

2316. Witt1aM Hosack, Buchanan-street, G w, Lanarkshire, N.B., 
“Improvements in mills for extracting © juice from sugar 
cane."—2nd August, 1869. 

2319. James PINCRBECK, Whiskin-street, Clerkenwell, London, “ Im- 
provements in gas meters.” 

2320. Henry TuRNER, Hazel House, Plaistow, Essex, ‘‘ Improvements in 
high and low pressure ~y em ming steam engines for marine 
and other "—8rd August, 1869 

2834. Grorce BroaDHuRsT, Mani o-—* ow in waterproof 
coats, capes, cloaks, and leggings.”—4th August, 1869. 
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2340. ALrreD Tytor, Newgate-street, London, “‘ Improvements in appa- 
ratus for regulating, adjusting, and comparing the standards of 
measures.”—5th August, 1869. 

2347. Epmunp Cockine, Bradford, Yorkshire, ‘‘ Improvements in the 
construction of easy chairs, and in the ornamental nails for the up- 
holstery of the said chairs, which said improvements wholly and sepa- 
rately are also applicable to reclining seats, couches, whee I chairs, and 
other articles of furniture.” 

a Emit. £ Rinovx, Paliseul, Luxembourg, Belgium, “ A life-preserving 
dress.” 

2349. Juces Garpe and Apo_pne GARDE, Bordeaux, Boulevart Bonne- 
Nouvelle, Paris, “‘ An improved ventilating hat.” 

2352. CHARLES Joun Cuvss, Endsleigh-street, Tavistock square, London, 
8 ‘eanetanome in drills and apparatus for boring holes in coal, hard 
ground, slate, and minerals "bith August, 1869. 

3374. Samuet Osporn, Sheffield, “Improvements in knives and knife 
bars for reaping and mowing machines.” 

2381. GEORGE REDERICK ANSELL, Bernard-strect, 


Russell-square, 


London, “Improvements in the inanufacture of iron and steel.” —9th 
Auguat, 1869. 
2383. Epwiw Avocustus Curtey, Bartholomew-close, London, ‘“‘ Improve- 


ments in means or apparatus for the better or more direct and effective 
application of reciprocating or intermittent motive powee under 
certain circumstances, and which is especially applicable to lathes, 
sewing machines, velocipedes, and a grext variety of manual and pedal 
apparatus.” 

2393. Josepn Cappick, Birmingham, ‘‘ Improvements in candlesticks, 
and in manufacturing parts of candlesticks.” 


2304. Fevix Mazer, Allées de Meilban, Marseilles, France, ‘An im- 
proved match-box candle tick \ communication from Alfred de 
Banville, Boulevart de Dugommier, Marseilles, France.—-l0th August, 
1869. 

2401. ANDREW Betts Brown, Alfred-road, Birkenhead, Cheshire, ‘‘ Im- 


provements in hydraulic printing or copying presses.” 
24.3. CuristopHerR Crosstey and Rosert Wuirp, Manchester, 
Tuomas Crosstey, Rochdale, Lancashire, “Improvements in 
manufacture of size.” 
2406. Freperick HotrHamM NeepuAm, Mortlake, Surrey, ‘‘ Au improved 
apparatus to be applied to casks or otner vessels containing liquid, to 
preserve the liquid while on draught.” 


and 
the 


London, “ Improve- 


2408. ALEXANDER MeLviIL_e Clark, Chancery-lane, 
ments in the manufacture of phosphate of ammonia.”—A communica- 
tion from Lucien Henri Blanchard, Boulevart St. Martin, Paris.—11th 
August, 1869. 

2410. Jean Fevix Ernest Martin and Louis Gitpert te Guay, Randan, 
France, “‘ An improved construction of submarine and other tunnels.” 
—12th August, 1869. 

2464. James Mac KeNzIE, Camden Quay, Cork, Ireland, “ Improvements 


in the construction of machinery for sowing seeds and for distributing 
artificial manure.”—18th August, 1869. 

2487. WittiaM Seppon SuruHertanp, Clayton-square, Liverpool, “* Im 
provements in welding or uniting plates, tubes, and other forms of 
iron or steel, and in means or apparatus employed therein.”—20th 
August, 1869 

2505. Henri Aprien Bonnevitwe, Sackville-street, Piccadilly, London, 

“A new and useful improvement in machinery for carding and combing 
wool and other fibrous materials A communication from Celestin 
Martin, Verviers, Belgium 

2509. Wittiam Rosert L AKE, Southampton-building 
cay ma in posts or st undards for gas lamps.” 
rom John W. Graham, Chillicothe, Ohio, U.S.—23r« 

Ric HARD CARDWELL, Rosinson, Avenham terrace, 

** An improved construction of stove or fire-grate.” 


* Im- 
ition 


London, 
n communic 
1 Auquat, 186 
Presto m, Lanca- 


2560 
23th August, 


shire, 
1869. 
2593. Perer McGoveu, Halifax, Yorkshire, 
frames and sashes, particularly applicable to the windows « 


and other carriages.” —2nd September, 1869 


‘‘Improvements in sash 
f railway 


2596. Samuet Hortapin Greaves, Sheffield, ‘‘Improvements in the 
manufacture of knives and forks, spear points, daggers, and such like 
instruments, and in the means or apparatus employed therein.”—3rd 


September, 1869. 


“A new or improved method of 


2993. Wittiam Kioex, Birmingham, 
water-colour printing.” —14th October, 1869 

3126. Joun WaLTeR More, Market-street, Finsbury, London, and Jonn 
Norman, Hoxton-square, London, ‘ Improv. ments in means or appa- 


Z8th October, 1869 


ratus for clipping horses and other animals.’ 
3144 BenJaMis JosePH BARNARD MILLS, Southampton-buil dings, London, 
‘Improvements in machinery for manufacturing cigars.”—A com- 
munication from John Wettstein and John Thomas Hennaman, Balti- 


more, Maryland, U.S.—29th October. 1869. 
3181. JouN Prentis Haw.Ley and Epwin Everep Hit, Brixton, Surrey, 
“Improvements in apparatus for controlling the flow of water from 
constant supply pipes.”—2nd November, 1869 
3224. ALEXANDER CARNEGIE Kirk, Glasgow, L anarks aire, ¥. me * Im- 
18 


Yovembe 


provements in or connected with retorts.”—9t/ 
** Impre ovements in roofs and 
S60 


3234. James RILey, 
other parts of buildings 

3254. Joun Henry Jounson, Linco In's- inn-fields, London, 
ments in the treatment of caoutchuuc, gutta percha, and 
gums for the production therefrom of articles of utility and ornam ent 

A communication from John Ballon Newbrough and Edward Fagan, 
New York, U.S.—11th November, 1869. 

3260. MaRTIN Benson, Southampton-buildings, Chancery-lane, London, 
** Improvements in a machine for dusting brand or separating the flour 
from the brand after it has undergone the usual process of bolting, 
and also for cleaning cracked wheat and other grain.”—A communica- 
tion from William Huntley and Alpheus Babcock, Silver Creek, New 
York, U.S. 


Shoreditch, cents mn, 
"10th No aber, 
“hho pre ve 
analog rex 


wh ee having an interest in opening any one of such applications 
oan leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
= 11t. th December, 1869. 








1238, 1s.; 1245, Is. 6d.; 1248, 6¢.; 1261, 6d.; 1270, 8d.; 1273, Is. 2d.; 
1280, 8d.; 1286, 8d.; 1289, 10d.; 1293, 1s. zd.; 1296, 10d.; 1304, 8d. : ass, 
10d.; 1311, 4d.; 1°12, 3s.; 1413, &d.; 131 is., 1321, 1s.; 13°4, Is.; 1 337, 
In.; 1829 8d.; 1334, Sd.; 1337, 10d.; 1342, 4d.; 1343, 6d.; — in; rr 
4d.; 1347, 4d.; 1348, 8d.; 1349, 1s.; 1350, Sd.; 1354, 10d.; 1455, 4d.; 1356, 
4d.; 1357, 8d.; 1860 8d; 1306, 4d.; 138, 4d; 137°, 44; 137 1, 41.; 1372, 
Is, 2d.; 1375, 4d.; 1376, 4d.; 1378, 4d; 1379, 4d.; 1381, 4d; 1333, 4d.; 1337, 
4d.; 1389, 4d.; 1390, 4d.; 1591, 4d.; 1393, 41; 1395, '01.; 1397, 44; 1398, 

1406, Is. 4d.; 1510, 84.; 1546, 6d.; 1825, Sd.; 1890, 4d.; 


4d.; 1404, 4d.; 
2434, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, er Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1594. B. F. WeaTHERDON, Chancery-lane, ‘‘ Reacting turbine wheel.”—-A 
communication. —Dated 24th May, 1869. 

This consists in employing—in connection with the Scotch system of 
turbines—an outer wheel or case mounted upon the same axes, So as to 
receive the repellant action of the water issuing from the discharging 
orifices deevoel, end cause the same to turn in a contrary direction to the 
turbine, and communicate motion and power thereto through the medium 
of a tooth and pinion and shifting slide-valve gear. 

1596. M. H. De GorsBrianD, Paris, “‘ Steam motors."—Dated 24th May, 
1869. 

This machine may be compared to a turbine moved by steam in lieu of 
water, the motor being enclosed within the condenser. Two pumps serve 
for injection and extraction; the extraction pump is worked by the 
same crank as the injection pump, and, like it, a suctionand force pump. 
It sends the condensed steam directly into the boiler. 

1598. G. Sa.t, Saltaire, York, and W. Ixcu, Bolton, “ Steam engine gover- 
nors.”—Dated 24th May, 1869. 

A weight is applied by means of a bell-crank lever directly to the rod, 
by which the action of the governor is transmitted to the lever of the 
cut-off gear. The rod is connected by a coupling piece to the bell-crank 
lever of the governor. This coupling piece is fitted with a pair of clips, 
whilst the end of the rod is fitted with a disengaging toe lever of trigger, 
like the valve rods uf a small kind of liberating valve gear. 
is connected by a link to a lever, which is adjustable by hand, the 

shown in the positions in which they are when ready to act. ~4 
should the rotation of the governor cease from any cause, the consequent 
descent of the first cause the rod to be moved over towards the 
cylinder, which,will be in the direction corresponding to an increased 
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supply of steam ; but this action will be only ‘icaiaiiaal as on the rod | 1618. 2. D. Brunton, Leighton-crescent, ** Tunnelling, &c.”—Dated 26th 
being moved a certain distance the effect the disengagen ent iy, 1869 
of the two parts of the rod, and rhted lever will immedi: ¢ inventor substitutes for the revolving discs, or for the sector. 
move tl ‘ rom ’ reby udjust the valve year having bevelled Guiting: oft a row or rows of cutting tool chisel 
8) a8 to admit no st 1 form, and he acts upon thes @ chisels by rollers or rotating d s to 
1599. A. Barc , Kilmarnock, “ Injecting and ejecting liquids."—Dated | cause them to chip pieces off the rock om stones. The chisels may be so 
24th May, 1 ; | placed or arranged side by side in a row or rows as that their e 3 shall 
This consists in using a more nur series of nozzles than has | form a circle either concave or convex, or so that their edges shall form a 
hitherto been em} rs oY -ondensers, und in consti- | Straight line or any other figure that may be desired 
tuting them a und 1 T m also consists in placing a | 1625. R. P. ee, Great George-street, “ Fishes for vailw —Dated 
stop-cock or t l re ¢ cting two of the branches or ith Mey, 1869. 
pass I constituting the injectors, The inver itor takes for this purpose a plate of iron or steel he let 
ej that the branches may be put in com- f and he forms in it two longitudinal corrugation rte 
miu! ca icir communication cut off. ower flanges of the rails, one on either side he pl is then 
1604. » ] ngs for driving bands.”—Dated 25th 30 as to bring the two longitudinal corru i ibove 
May uce to face, but alloy wing room f. r the bottom flanges of 
This € f machine-driving bands or st | between t Bolt-holes are formed a he two 
n ther with the euds of tl e fish-plate, beyond the corrugations, and when t has 
1 eel sed over the bottom flanges of the rails, as alr oned 
1 F. T. Bra Bo ‘ ) the bolts a inserted through the two rbd the fish he web of 
| consis nbin 1 with eight the rail between them, and ‘the bolts being screwed up draw these parts 
li ited on | Closely together, and at the same time draw 2 corrugations th 
. ‘ ry gui , hts in | Until they adapt themselves closely to the tlanges of the rails, the central 
as to mK itv f revolving | bend of the fish-plate giving the elasticity necessary to allow them 
i it i i we ght w crevine the j to do so. 
ni its, which | 1939. B. 'T. Hewyt Bath, “ Carviages.”—Daled 8th 1 
‘ : ' , tho c& un Dy | The ob ject of the in ition is that parts of the carriag 
shat ’ nae ee IP changeable, in render it capable of carrying a varia 
] 4 P / Mug arriage to} >a phacton or four-wh¢ 
| arranged «os-u-dos, the front unde 
I t n i with or “body loops” rise high to admit of 
‘ ‘ rai middle 1 latte n under them. The front seat with its back and sid 
é ‘ tance the and feet of those who sit there, together 





ither, 


is connected to the body by cranked ir 
) that the part for the feet may at one time rest against and behind 


- ‘body loops,” when the back of the seat may form also the back rest 
1 | for those in the buck seat. By raising and bringing forward the front 
} ry seat wi ith the parts attached thereto upon its cranks or lever arms, it 


+ box raised over the front wheel 8, and the parts wh ich 







































































































































































































t are attached to and fold against the back of the 
‘ weels. drums, | 1640. J. Witsox, Royal Re hange-buildings, ‘“ Wooden railways.”—A com- 
motion may further be | munieation.—Dated 28th Muay, 1869. ; 
mit und serve as a motive { ee ie ae ee the transit of trains, &c.) of blocks 
] re julrg & CHEAP TF OF Lard wood, with the grain on end bolted and fixed by pins to lonyi 
ia . | tudinal bearings in the manner shown in the drawing accompanying the 
! ‘ 4 v's.” | sn vifiex These blocks when worn can be replaced easily and quicl 
Dated 2 1809, | transverse re placed at intervals, as on the ordinary railroad, 
H Col e use of a force } ‘ suitable constructi n | and the longitudinals may either beset into these or bolted down on them 
« ‘ der and ram f luting the 1 1 of n | is required. 
engine 1643. 8. and J. Prestwicn, Furaworth, Lancaster, “ Velocipedes.”—Dated 
1621. C. J i Tergyiele I Ki ce ve 28th May, 186¥. 
( L) i 1 This eon in forming the wheels for velocipedes with brass, ca 
Phe Inve drivin 1 faced 8 m. or other metal naves, and with spokes of wood, the me 
e of i ue t n l t n ed with cavities or holes to receive the spokes, whic 
lich he muke 1 t t hol of the nave are arran ged midway betw the sp: 
na l i er side, each wheel pe. x two sets of spokes, one 
‘ 8 1s ¢ pp vaces between the other s -Not pi oceeded with. 
: . 1045. G eptey, Harborne, and H. iniiienin Willenhall, ** Motive 
L. W. and ] D ? huin Lancashive, ‘* Boilei ou Duted 28th May, ‘869. 
Dated 27 s to oduce an improved motive power, which may be 
I inven ye conven mit by attaching or con u ye! »yed for prope liing veloc ipedes : ind other such vehicles. It 
} ing the ta i to tl y used in fire box boilers. | consists substantially in coiled or helical spring, acted upon by 
\ ‘ h lic nd what is claimed in the combination of the two 
120. J. 8 _ *P L 1271 f 1su0. j fo e purposes stated.—Not proceeded with. 
I consist ittin tween the plunger or rain and the wetion | 4 ee field, ** Velocipedes.” —Dated 28th May, 1869. 
ve a p I i bich pa s downwards through : ita 1 ure of the invention consists in pl ane the weight 
box, and r ‘ to it her piston, working in the ch of wu | f 1 in advance of the central line of specific gravit 
bent pipe a outtloy nd connected by a short connection or s wheels, at the same time eude.vouring to secure a saf 
ve » Chie } ) t the valve it kept in a state of e in descending inclines or passing over inequalities of 
piu ! pul Colinas of water condly, the invention consists in the applicati mo vari 
15. W. R. Las vuildings, * shes for boiler tubes.” —A | reduplicating or multiplying power, by weans of wheels 7 
co t “t Me We ’ or plain), drums, or pul é r ition of foot aad bono 
I invention First b r flue brush, the flexible or bru sh | or foot or hand power separately, and substituting or . for 
tion of which is coin; f riy P of steel or other ul | other at will, according to the nature of the ground trave over, 
nserted in the ) madly, the combinat io tallic-lined babel ir | which means either a much higher rate of speed than hitherto can be 
hub or t 1 or metallic brush y, the combination | obtained, or an increased tractive power with a diminished speed may be 
witha ler 1 of vable end pieces or heads and aremovable | substituted when required. 
cd « 1 , the application to builer fiue brushes of 
t 1 k into the flue after having been pushed Class 3.—FABRICS. 
> ane ee , ia . | Including Machinery and Mechanical Operations connected with 
R jton-buildings, ** Bolis and nuls.”—A communi- > wl = RR . Deinti "e88i 
2 » 1869 Preparing, Manufacturing, Dyeing, Printing, and Dressing 
The invent laims in a machine for heading bolts the combination of Fabrics, &e. 
the dies, acting simultaneously, and moved in guides radially to a com- 1580. J. Hupson and C. Catiin, Burnley, ‘* Looms.”—Dated 21st May, 
mon centre by means of the levers and cams, in combination with the 1869 : ; , 
holding lies and the upsetting die, all constructe land arranged to operate The inventor places on the shaft of the emery roller a boss, having two 
substantially in the manner us herein s arms extending therefrom ; supported by the arm nearest the slay is a 
1650. B. GARNER, Oldbu Axle b ngs.” Dat: d 28th May, 1869. tension bar or roller; to the other arro is attached a link or spring, extend- 
This co ts, First, in’ m: an ing the bearings of pda vitee or other - to the shaft of the cloth roller, and resting on the ordin: ury weight lever 
rd wood fixed in grooves or depressions in the upper half of the axle The cloth passes over the breast beam over the emery roller, aud over the 
Not pi ded with. extension bar or roller tothecloth beam. The cloth passing over, or from 
the emery roller to and over the tension bar or roller (placed nearest the 
as - = slay as described), has a tendency to bind the emery and cloth rollers to- 
Class 2.-TRANSPORT. gether, stretching the cloth and winding the cloth hard or tight on the 
cluding Railways and Plant, Road-Making, Steam Vessels, Ma- | beam. 
r lL Fiilings, Sailing Vessels, Boats, Carriages, Carts, | 1591. L. J. Crosstey and R. Hanson, Halifux, “ Steaming yarns.”—Dated 
itd « Mua 1860. 
1 In order rn pre vent the various colours applied to the rns from spread- 
inning into each other by reasun of the w: on or moisture ar 
condensed steam se ttling upon the yarns, > latter : ire 
umber to which steam is admitted, lw rrounde 
contai g steam of a somewl i i 
Another important adv 
1 2d in the *“setting” t - 
‘ » to re > the ith u 
r ang r roofs heret l rich 
1 yrevent the « lensed steain wh ch xg ere i m 
. te of the revis from droppin the 
| Dojiiing the sliver from ca 
: | 
ion, t olving at a modei I 
mad a the width of t vs the 
These ca i dispersed « ndition, 
for the dull ited in the provisional sy a 
he ra } granted to him on the 8th January, lsu Nu 
1587 I rainst «a travelling creeper moving at such rate as tu be thereby 
Tl < on din sliver form tu deilvermy rollers im the Usual nan ‘4 
' b Ll with. 
iqu Warp, Ballymaconaghy, County Down, “ Spinning — 
fe 
teeth x roller, is divided into separate parts or 
in lorthread. Tuese bos are mounted 
ur on a common shift, so that they may rotate se or indepen- 
1 Hin f exch other, in order to allow of any one or more ing t l 
I fecting t r feeding bosses on une shaf Kach feed 
uit sis fitted wi f-acting contrivance for disconnecting it from 
hee whenever the end breaks that it is supplying to the delivery or 
ti 1 in f i rollers Not procecded t 
| ‘ , ” 
} 1644. Joun [nGuam and J. Burt LD, ford, ** Dressing bias 
RDSUN, G : j D 25th | i 2ih May, 1869. : : 
i ) This consists in combining and arranging mechanism so that a brush 
| ventor plac { ’ on 1 the | ora series of brusLes are: ¢ wused to travel a certain distance upon a slide 
und he it or st id of » or bed to operate upon the warps, and then drop upon or be trans 
} » be balanced unstally upon the « ls. ag | ferred to another bed on which they are returned and again transferred 
csent arranged, touch the ound etween | to the first bed, and so on c mtinuing to travel furward on one bed and 
the purallel lines in which the wheels r back on the other. 
1607. G. H. Hoare, § Lawpto pees. Dated 1869. 
! ma ng the me Saree fe bie ms aoe, oe befor e the other, Class 4.- AGRICULTURE. 
1 vents plice ! beel i distance on or sid and 1e . 2 ° ° 
} t s iitthe pre Hie tn "sige Ce f the centr ub lit ne. rr. “eo ict th | Zacluding Agricultural Engines, Windlasscs, Implements, Flour 
eu bicycle or velocipede is enable 1 to o stand by it thout any ills, de. 
other support. The twe whee 1 iron or | 1578. C. J. Foster, Malton, “‘ Reaping and mowing machines.”—Dated 21st 
tee] bar or frame, h ome osee ther oO a spring 1 usual, May, 1869. 
and, instead of driving by means of cranks or treadles fixed directly to In order to produce the reciprocating motion of the cutter bar the 
the front wheel, the mventor mounts the cranks or treadles upon « | internal periphery of the motor wheel is provided with a Sp easiting 
grooved wheel placed intermediate of the bearing wheels, motion being | of a continuous zigzag with curvilinear bearing surfaces. This flange is 
communicated to one of such wheels by a gut or band passing around the | to be cast in one with the rim and spokes, and consequently the wheal is 
grouved whee Not proceeded with. immensely strengthened and rendered capable of sustaining sudden 
1608. A SEILE 1 J. Suarer, Jokn-strect, Pentonville, “ Carriage | Strains without risk of fracture. 
rheels Dated 25th May, 1869. 1634. P. Wuitesipe, Fox-street, Liverpool, ‘* Mowing and reaping machines.’ 
relates more particularly to cast or wrought iron axle boxes or -A communication.— Dated 27th May, 1869. 
One of the principal objects of the invention is to so construct The body or main frame consists of a metal tube which extends from 





lloes of wheels that should a part of the felloe of cne or more | wheel to wheel with radial arms to support the gearing, which support 








spokes become damaged such damaged part or parts may ~ prevents trembling and vibration when the machine is in motion. The 
removed and repaired, or new parts substituted with greater facility thar drive wheels consist of wrought iron ~ kes cast in the nub and rim of 
can be done with wheels of the ordinary construction, and without the , the wheels, by which meaus the wheels are lighter and yet stronger than 


necessity of removing the whole or greater part of the felloe. | if made all of cast iron.—Not proceeded with. 


























Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
a — a LSE Btgian Warming, Venti/ating, &c. 
WwW sth-s Ice houses.” 
— Du , 1869. 

The inventor constructs an ice house with a close ice chamber, from 
which the external atinosphere is excluded. The devices he employs for 
abstracting and removing the sensible heat and moisture of the internal 
atmosphere of a close ice chamber mechanically consist of a corrugated 
sheet metal ceiling and wooden .utters suspended under it, constructed 
with discharge pipes. 
J. ge B 


/8, 











1595. treet, Finsbury, “ —A communication. 








riningham, ‘* Glass houses. 1869. 


"Dated 26th May, 








| umount of waste 
which cannot be utilised 


a certain 
sides or ends, 





om or shallow space near tu the 
By this inven- 

















on the inv roposes to forin these parts into forcing ‘pits, opening 
from the or e building, and divided off from the main structure 
by suitable vans, such, for instance, as stepped shelving running around 

r alot 8 of the main building. to which the forcing pits so formed 
act a 


6.—FIRE-ARMS. 
Cannon, Shots, Shells, Gunpowder, Im- 


lass 


Including Gi ins, Prt. 


plements of War or for Coast Defence, Gun Car riages, dc 
1633. D. Foster d, “ Hollow shot.” 
inveutor 





Dated 27th M ¢ 
r so man uf, ictures hollow shot or shell of cast iron that ~ 
ch is intended to strike and penetrate an object, 
ifactures the other parts of the hollow shot or shell 
chilled, or are only partially chilled, and have 
and s liability to fracture.— Not proceeded 





The 






ic 


“© Vent nance. 


Pall screw 
y, 1869. 

ts in making the lower end of the vent separate from the 
upper part, and composed by preference either of platinum or of an alloy 
of platinum and iridium, which separate lower portion the inventor screws 
in from the inside of the gun, making it fit with a countersunk head into 
a corresponding recess in the gun ; the upper end of this lower portion of 
e vent fits into the recessed end of the upper part of the vent, which is 
screwed in from the outside, and is formed either entirely of copper or of 
steel or iron, with a lining of copper screwed in from the lower end. ‘The 
in provements in screw nuts or collars for securing the tube or lining of 
nventor’s converted or compound guns consists in forming the bear- 
surfaces either »f the screw thread or of the nut or collar with such 
on incline, that in being screwed up they shall exercise a wedging act on 
sufficient to prevent the nut or cullu r from unscrewing through the jarring 
effect produced by firing, and at the same to produce an accurate and 
tight fit between the tube, the nut, and the casing, and thus neutralise 
the effect of vibration, which is apt to crack the tube if loose in the 
muzzle of the gun. 


Mall, 3 and nuts fe 


























Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

1571. E. H. Pu_sroox, Tovting, ** Organs.” —Doted 21st May, 1869. 
Hitherto, in organs where the keys are placed at some dis 
motion has been communicated to the pallets from the 





from 














the Instrument, 

keys by meuns of levers or rods, known as trackers, or by electricity. 
Now, according to this invention, the inventor connects the pneumatic 
tpparatus at or near the keys with the apparatus in the 





pneumatic 
j . 


nstrument and in connection with the pallets by means of a tube or 
jubes. 
5 J. Prarr, Birmingham, “ Brooms and brushe -Da 2ist May, 
bY. 












In prepari: knots or bunches of the brushing material for securing 














into the stock 1 of brooms or brushes, the inventor cuts the 
brushing mit into suitable lengths, and ties such lengths in the 
nuddl ; su tied are then doubled or bent up. The inventor 
, or board, whether flat, bevelled, rount, oval, or other 

e i furmed of wood, metal, ivory, bone, shell, composi- 

ui muterial, aud drills or bores to a requisite depth 

u a number of round or other ! 1 the 








I i n 
r, or in a suitable pattern for receiving the knots or bun ches of 
the material tu form the broom or brush. 


ved i 


in str: 





be arran sles to 


mer. 






nese nay 
each othe 
, ta 


N. Laurence, Great Prescot-street, Goodin 3, “* Lighting cigu 
ted 21st May, 1869. 

ting end of a cigar is to be dipped into a fusee composition 
y prepared of gum arabic, twenty parts; chlorate of potash, ten 
‘nitre, forty parts; charcoal, twenty parts ; and cascarda, sixteen 
When dry the inventor dips the cigar a second time into a safety 








composition consisting of gum or glue, three parts; chlorate of poti ash, 


ten parts ; powdered glass, one part; and antimony, one part. Safety 
friction is composed of gum, one part, and amorphous phosphorus, two 
parts, which is placed on a paper or label and wrapped round the cigar. 
The label is easily removed by slipping it off, and by bringing the friction 
which is p) 1 on the label in contact with the dipped end of the cigar 
the latter is ignited. —Not proceeded with. 
1583. R. Ortey, Axminster, *‘ Invalid bedsteads.”—Dated 22nd May, 1869. 
This consi in fitting and supporting a false sacking or bottom, or the 
frame in which the sacking or bottom is connected by means of cords to 
the four posts of the bedstead. The cords pass over pulleys and lead to a 
transverse shaft or roller placed under the bedstead. This shaft roller 
is actuated by a bevel or a worm and pinion arrangement worked by a 
crank handle or vtherwise at the foot, head, or side of the bedstead. A 
ch or other appliance may be fitted to hold the false sackings at any 
yuired height. By detaching the cords at the head or at the fvot any 
juclination can be given to the false bottom. 











A 





or 

















1585. E. T. Huanes, Chancery-lanc, * Horseshoe nuils.”—A commu tioi 
dates May, 1869. 
A bar of iron the size of the nail head is passed throt a pair 


a blank of the pro 


s to form 












r 2 it at certain pl er size 
f ions of making the nail. 
hall, “ Sash tlleys.”— Date ? May, 1869. 
ulley frame for receiving bowl in two 





id half of 





one of the side che 






halve 








c that is to Ks : 
the width 1 of the face plate to each casting. Upon one of these castings 
are formed the pins o ets for securing the two parts together, and in 





while in the cheeks 


iv 
the other casting are formed the ye or rivet hole 
l axle of the pulley 


untersi nkiug! or holes f 





r 


































are cast the bosses, c 

bowl to < in.—Not proceeded with. 

1592. W. 3, New-street, “ Fastening for belts.’ J 24th May, 
1560) 

The cl tening consists of two metal jaws hinged together in any 
suitable manner, each jaw being provicie lon its internal or biting edge 
with a series of serrated teeth or other gripping edges. The opposite side 
of each jaw is curved or otherwise Boe oe off to suit the curvilinear 
line of the belt or strap on which it is intended to bear. 

EK. T. Hucues, Chancery-lanw, “ Brush manufacture.” — A coi- 
munication. —Duted 24th May, 1869. 
First, the table of the machine is arranged upon a universal joint on 
he spindle « wket, so as to be adjusted to present the brush back to 
the 1 me or tufting apparatus; Secondly, the holder of the machine is per- 
forated or i xi, according to the design of the brush to be produced 
so as to be adjusted upon the point on the t ) table. 
1610. R. WaesLe treet, ** Hats.”-—-Dated 25th May, 1869. 
This consists in t application of the ordinary brim or border of the 


ot asupplet uentary or movable brim of any size or 
5 m being attached to the ordinary brim or to the 
hi ut by any suital “le tastenin gs capable of being adjusted and 












removed according to the brim re quired to be supplied i and worn 
1611. R. ScuomBure, Fleet-street, ** Tobacco ash receiver.” —Dated 25th May 
isoy. 
This consists of an apparatus for re ing and discharging ci 





tobacco ashes in railway and other carriages, which consists 0 
turning upon centres in a suitable framework to be attached to the 
carriage; this framework is open on the top and on one side, the ends and 
back and the bottom forming the closed casing; the trough receives the 
ashes, and by turning a button or other contrivance at oneend the trough 
discharges its contents on the outside, and after doing so resumes its 
former <= —Not proceeded with. 

1 ro F. CHEN, Genge-street, “ Pianofortes.”—Dated 26th May, 1869. 

‘his cena in the use of a pin formed with a collar, this pin passes 
thseug! » a hole in a metal plate, and has a screw formed on its lower part 
to receive a nut, between which and the metal plate the inventor places a 
washer of leather or other available material, as well as an iron washer, 
and when the string is drawn to the desired pitch by the turning round 
of the pin, the nutis then screwed up and thus keeps the pin from moving, 
and retains the tension on tue string, whereby the instrument ke »s m 
tune for a much longer time. 
1636. T. Braprorp, Manchester, 

May, 1869. 

The inventor constructs an enclosed drying closet of brickwork, sheet 
iron. or other suitable material, provided with a stove at one end or both 
ends or sides, or underneath in the usual manner, with a suitable 
door or doors, and veutilated in the ordinary way, or in any other con- 


“ Drying closets and houses.”—Dated 28th 





Dro. 17, 1869. 





venient manner. 













and of various forms In the centre or other conveni ent} art ti th 

inventor mounts an upright ft b! tstep 
beneath and by p be ab« he 
attaches there ing or an b 

means of which it m c an to revo ‘ ual 
labour. To this af le the ries of 
horizontal arms, arranged radially one below th re « ther in a spiral form 





from the top to near the bottom of the shaft, in such a manner that when 
the clothes or other articles to be dried are hung thereon they shall hang 
clear of the rest. 








1688. H. A. Bonnevi.ye, Sackville-street, “‘ Carte and portrait box.”—A co 
munication.—Dated 28th May, 1869. 

This consists of a box with a lid divided into several compart ven ts, of 
which the size may be increased or dec eased by m s of m ble par- 
titions sliding in grooves in the wall or surface of the sides w hich form 
the compartments.— Not proceeded with. 

Class 8.- CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 





and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 








Glass, Pottery, Cement, Paint, Manures, &c. 
1573. A. Munro, Arbroath, and W. B. Apamson, Glasge ag 
tallic substan ” Dated 21st May, 1869 
This consists in c sting the metals or their alloys or artic 
thereof, into chills of the required shape and dimensions 






bpedies noe thereof, are by the chill rendered very 
and the present invention consists in placing the 
es 


their alloys, or articl 
dense, hard, and brittle 
substances or articles composed thereof in open or closed vessels or box 
containing carbonaceous matter, the vessels or boxes so filled being sub- 
mitted for a variable length of time to heat in a closed or open furt 











retort, kiln, or oven; or in place of using carbonacec matter ilo 
other substances, such as calcareous matter, may be admixed with it 
1575. C. W. Sremens, Great George-street, We uster, ** Calcining and 
smelting ores.”— Dated 21st May, 1869. 
This consists chiefly in effecting the calcination of metallic ores, and 


also the burning of such substances as cement, lime, or plaster of Paris, 
and a drum or cylinder of iron lined with hollow fire-brick forming lor 
tudinal channels, which is mounted upon rollers, and is made to rotate 
round its horizontal axis. 
15 H. R. Lumuey, Marlborough-piace, 
2nd May, 1869. 

When melted the inventor causes iron to be run into ac onve rting r vessel, 
so prepared that the molten metal may fall through suitable apertures 
and from a sufficient height in the form of a shower of sinutety sub- 





’ ivon.”—Date 


‘ Treating crude 
























divided streams or particles through an upward current of cold or heated 
air. The iron is then taken from the vessel suitably prepared to receive 
it, and is hammered or otherwise treated, according to the ordinary 
methods used in preparing malleable iron and steel Vot proceeded with 
T. Bousrie.p, Brizton, *‘ Casting iron.” —A commui tio Dated 
id May, 1869. 

This consists in the combination of a sp mt for deli the molten 
iron with a series of removable box moulds by means t r 
mechanism, consisting of a revolving table le nt or 
substitute therefor, which operates to tr mou 





in succession beneath the spout, so that e on can 
receive a portion of the molteniron. Whe 1 
each may be removed separately and succes ersed 
so as to drop out its contents, and may then be r ed b 





the crane in its position upon the traversing me 
1641. J. Witsox, Royal Ex “ Wrought iro 
cation Dated Me 
This consists in making wrought iron from the melted ore 
the blast furnace. Instead of running the metal into pigs in the 
w it is run into ingots, and at the same time a certain q 
black oxide of sand ore (about 25 per cent.) in a dry state 
that they mix well together. 


chance-build ngs, 


28th y, 1869. 






yured in, s 





is] 


Class 9.- ELECTRICITY. 


Including Electric, Magnetic, Electro- Magneti ie Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1600. J. Brittain, Bowling-green-lane, ‘‘ Telegraphic instruments.”—Dated 
24th May, 1869. 

The inventor inserts in an inking trough a wheel, the periphery of 
which, by preference, he notches, that it may the better, while being 
rotated, lift the ink, and present to the pen or marker a continuous supply. 

E. G. BarTHo.omew, Chepstow-villas, Ho 
ratus.”—Dated 26th May, 1869. 

This consists in making use of the tie-bars technically called the 
stretchers, or of the pieces which perform this function, as conductors of 
the electric currents, and also as supports to which certain portions of the 
apparatus may be fixed.—Not proceeded with. 


loway, 





ctrical appa 


1627. 





Class 10.—MISCELLANEOUS. 


1566. 7. P. NoLan, Shoeburyness, “* Distance measuring.”— Dated 20th May 
869. 

The instruments and fittings consist of two metal Y’s or V’s to eac h 
gun fitted with the instruments, consisting of a pair of angle-finders, of 
a roller, or mechanical calculator, and of a measuring ti ape wound round a 
spinning rack. The best way of fitting the Y’s and V’s is to make.the 
stem of one of them the same shape as the tangent sight- bar of 
that it can be slipped into the place of an ordinary tanger 
and be fastened permanently by screws or other 
is attached (permanently, if required, about l4in. 


the gun. 









i A sex 


se i 
in front of the other to 














1572. W. H. Dupre, Jersey, “ Light and ventilation.” —Dated 21st May, 1869. 
This consists, First, simplifying the form and construction of ro 
lights, having for its object a more effectual method of inser ting the eli iss 


a rabbet or sl 





within the valve frame, through the medium of fitted 
with a hinged beading, in which the glass is enclosed, and pro ed on 
all sides, in conjunction with square or round corners, forming the base 
or bottom plate to the roof lights Secondly, in the employment and 
mode of opening and closing pane ventilators by means of sash weights 
and cords applied thereto, by which it is opened and shut as required, 
and fitted with wire gauze at the top of same, for the exclusion of dust, 
insects, or otherwise. 
1576. A. M. Ciark, Chancery-la 
Dated 21st May, 1869. 

This apparatus consists essentially of a cutter having a circular m¢ 

which embraces and makes a circular incision round the end of the e 





» “Opening eggs.”"—A communication.— 




















a is is required to be removed.—¥ roceeded with. 
1977. W. R. Lake, Southampton-buildings.—A communication. Shearing 
‘ punching metal.”"—Dated 21st May, 1869 _ 

This mainly to a peculiar combination of levers, which ire adapted to 

effect the operations of shearing, punching, and bending iron and other 

metals, shrinking and stretching tires, and “*‘ gummin (or cutting 

between the teeth of) saws in th® machine, the le sa arranged in 

~ombination with a cam, and all of the parts are mounted n a strong 
rame. 

589. 8. Toomas, Redditch, “* Needle wrappers.” — Dated 22nd M 18 





The inventor cuts or stamps out of paper or other s 








form shown in the drawings annexed to the specification file« The flap 
part of this is then fulded up; the needles 1ich are to be w uD 
in the envelope having been stuck in the usual manner upon clotl her 






suitable material, are placed upon the part, and the flap or tail-piece folded 
jown over the loose end of the cloth upon which the needles are stuck so as 
to prevent their displacement and to keep them in one position in the 
wrapper , the part having in it the slit is then folded down upo. the 
needles, and the part folded down upon the other part, the toague or tuck 
being inserted in the slit. 
1593. W. MircHEeLL, Manchester, “ Grinding metallic articles.” 
May, 1869. 

This consists in applying to the periphery of a revolving disc made of 
metal, wood, or other suitable material a continuous stream of sand and 
water, which is contained within a vessel or receptacle, from 





—Dated 24th 





which it is caused to flow through an opening or valve during 
the time the disc is revolving, the valve being closed and the flow of sand 
and water cut off during the time the disc is not in motion. 

1602. J. Dick, Coatbridge, ‘‘ Kolis for rolling mills.”—Dated 


25t 


hk May, 
This consists in forming such rolls hollow in place of solid as hitherto, 
so that the rolls may be kept cool by allowing water or other liquid or 
fluid to flow through them. 
1603. J. H. Jounson, Lincoln’s-inn-fields, 
25th May, 1869. 
The inventor takes any kind of fibrous, vegetable, animal, or one 
mineral matter—such, for instance, as flock, paper, leather ‘chips, « 
asbestos—and reduces the same to a very fine state, so that the px siticies 


** Imitations of wood.”—Dated 





can be intimately and thoroughly mixed with a puiverised cementing or 
agglutinising substance. 


This cement he thoroughly intermixes with the 
fibrous substance, both being in as dry a state as possible.—Not proceeded | 
with, 


THE ENGINEER ~ 


This closet may be made of any required ¢ dimensions | 1605, Ww Jones and T. SHerrietp, Manchester, “‘ Drawing instruments.” — 






























I ri ight-edge or rule to be employed as a 
4 f r roove or channe! running to 
and h raight ge ‘of the rule or guiding piec 
4 on tet @ he ‘ 

1612. M. Benson, Southam»pton-buildings, “‘ Glasa-cutting tools.”"—A com 
munication Dated h M 1869. 

This consists of a tool composed of a disc, and made to revolve on its 
axis as it passed or drawn over the surface to be fracture: i or cut 
1615. T VAUGHAN E Wart vu, York, “ Nutting screw bolt D l 

th M : 
posite discs a un 
able manner, lat 
bolts to be n whi 
eae fits into a cen in 
sr, which cyli " ng made to slide i 
means of an adju z scr sc having the recess i : 
ible depth, and is made to revo owly in bearings formed in a ed 
framing, carrying with it the second disc, rotary motion being 
a spur pinion in gear with a spur rim fixed to the first dis 
motion through speed-reducing gearing from a driving sl a 
fast and loose pulley 
1620. J. J. Fiewp, hgat * Microscopic ¢ t Dated 21h M 
l , 

This consists in a fra which fits bel the object-stage, and carries 
Nichols prism or other polariser at the wer, and a certain number of 
thin plates or films of selenite at the upper part of the apparat Th 
selenite films or plates are arranged in cells of different diameters, whict 

l rit of rot nd 1 their circumference, and 

rinto toothed whee ize) fixed on an uprigh 

the side of the wr wheels, which may be 

“ > drivers, are so att nly move in unison, and 

thus, when the drivers are 1 selenite frames to rotate 

with different velucities, but always in fixed ratios. —Not proceeded with. 
1623. J. Bripcrs, Z ast r lock.” —Dated 26th Ma 1869. 

This is composed ot two metal pl ates, one of them being th 


body or dome of the hich is raised t a die toa sufficient height 















































to allow the locking or fas ste ning action to slide freely underneath either 
horizontally or perpendicul Not proceeded with. 
1624. G. H. Exwis, Gracech treet, ** Boot cleaning mechine.”—Dated 
1, 1869 
tor provide set of three circular brusl 2e8 formed upon one 
them at a convenient angle, on a suitab'e base or 
are by preference concave upon their surface, and 
ig th ) he pl r other pad for 
blockin At the er er nd the 1 spindle ich the brushes are 
1 sd, gor tates within a socket formed upon the base or 
pedestal (at the requisite angle), so that the brushes can be drawn in and 
out at pleasure. 
J. H. Luoyp, Wednesbury, L tube Dated § May, 1869. 
e invent first forms a holl nical ingot by the process of cast 
the casting being effe 1 in a mould, the top and bottom of which 
lose 1, with the ‘ ption hole in each sit: 1 axially, lof a 
ze proper to receive a core of cast or wr ht iron or steel aes re is 
a smooth ¢ P f ent r to allow of the requisite 
amount of « The outside of the Bane # ts made | 
of a conical , either in one, two, or more parts. The steel 
is cast thror ! r at or near t of the mould, 
nd in com mould or recept ntaining the 
molten steel ’ ate or runner isfed. After the mould 
is full the core is ig driven downwards by a blow from a 
hammer or other fee -y conical ingot free to con 
tract as it cool th uld is r ved from the ingot, 
and the ingot is redu cpg at Ay of rging with or without 
a mandril he hole in the ingot is ce he diameter of the 
ingot is re ullowance is made raction in the size of 
core fix n the axis of the mould. The rol i t is sawn into pieces 
of the required length, and these pieces are then bored 
P. ton-buildings, ** Munufacture of j Dated 
eat into charcoal or fuel, the peat, when dug or 
1 in a vertical cylinder of su in which a shaft 
es or blades rotates, the ¢ nd ei a provided 
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the fibre of the peat is thoroughly broken. The bottom of 

Sail ow incline of fr to ten deg ses of pit having 
porthole or o7 thr vhich, in a state 

sat passes on to a ps corrugated, fluted, or toothed 





rollers in the top of the machine. 
1631. F. 8. ANGEL, Hatton Garden 
tion.—Dated 27th May, 1869. 
A sheet of metal is painted or coloured for forming the ground for the 
design or lettering which may be required; the sheet thus prepared is 
then placed on lead with the coloured side downwards. It is then stamped 
or embossed with letters or desi gns (prepared in hard and suitable metal), 
which are put together and placed in a frame after the manner of type; 
the pressure may be produced by hydraulic press or other adequate 
means.—Not proceeded with. 
1632. F. A. BAaRRow, Glasgow, “* Bleaching oils.”—Dated Muy, 1869. 
This consists in exposing the oil in a shallow and slowly ‘flow ing layer 
or stream to the action of direct sunlight or of diffused daylight. 
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BIRMINGHAM AT WORK, 
(From our own Correspondent.) 
1 security in the fastenings of railway 


THE que stion of addition 
ral local mii ikers of coach ironwork to 











carriage doors has led seve 
turn their attention to the subject, with the view of supplying an 
acknowledged and long-felt war Among the most recent articles 
submitted ‘to the principal salbwiny comy panies is one brought out 
by Mr. Henry Baynton, Bingley W\ orks, the well-known maker of 
railway carriage lamps. This new latch, although outwardly 
resembling those now in use, possesses the additional advantage 
ing without the need for turning the handle, and also of 
zg when latched, so asto prevent the possibility of being jerked 
open by the oscillation of the carriage. We hear that several of 
the leading compani shave determined to adopt a locking-latch 


vy coaches, the use of the present ina lequate Tastening 


damages to persons injured by 


for all ne 

having involved the award of heavy 

the flying open of carri+ge doors. 
Locomotive tubes 
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which steam tubes are produced, 
gate yearly make issomethingli 
2000 tons for marine engines; in all6500 tons. 
nsumption of 5000 tons of best selected copper 
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involves th 
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1700 tons of spelter, and the probable expenditure in w s 
£27,000. Itis estimate xl that these tubes have to be replaced onc 

e 4. 1e arly estimates of the London and North 
Ww estern “R: aon Ly are Ls over 300 tons. Mr. Atkin has made an 





ingenious calculation of the solid brass tubes in use upon the rail 
ways of the United Kingdom. He computes that the entire num 
ber of locomotives is 7537, of which two-thirds are fitted up with 
soli 1 seamless brass tubes. This gives 4893 engines. As the 
average number of tubes in each locomotive boiler may be taken 
at 150, and as each tube is at least 25 1b weight, the total weight 
of brass tube in the service of the various railw ay companies can 
not now be less than 8500 tons. Marine boilers also require se om 
less brass tubes, the diameters of which are larger, i.c. from 2hin. 
to 3}in. each, from 6ft. to 8ft. in length, and from 15 lb. to 30 Ib 
in weight. A set of boilers for one steamship requires from 2000 
to 3000 tubes, the weight being in the aggregate 25 tons. Taking 
2500 tubes of 224 1b. “each as an average number and weight, 
admitting that the marine tubes in use amounted to half the quan 
tity of the locomotives, gives the weight of solid brass tube in use 
for locomotive and steamboat purposes in England as equal to 
nearly 13,000 tons, and at 85 per cent. 18,300 tons. It will be 
seen from these calculations that Birmingham is now producing a 
large proportion of the boiler tubes used in the three kingdoms, 
riv: alling i in the extent of its manufacture those famous houses of 
the North Country— —Newton, Keats, and Co., (Liverpool), and 
the Broughton Copper Company (Manchester). Birmingham has 
been the scene of considerable inventive enterprise in this depart- 
ment of industry. The two principal examples are perhaps those 
of the late Mr. Attwood and Mr. Muntz. Mr. Attwood in 1850 
took out a patent for the production of seamless copper tub s from 
the worn-out roilers of calico printers’ when for that purpose no 
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being removed, a copper billet, as it may be called (worn out 

| roller), is red ito the re iamet Two f Ww 

Mr. G. F. Mt pat 1, alo t 

, and thiz y< irt ) N 1 
new and impro H ast 
oval, not cylindrical 1en t \ at 
red heat, and the c; n tl oper 
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when completed, double its ; it to 
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THE IRON, COAL, AND GENERAL tADES 
OF BIRMINGHAM, WOLVERHAMPTON ‘D 
OTHER DISTRICTS 

(From our own Correspondent.) 

CONDITION OF THE FINI V i 
sumers grumbling but ] ing ne P 
plied -WILL THE IRONMASTERS BE COMPELI ) 

THEIR POSITION? VIEWS ON THIS HEAD—EI H- 

HOLDING ORDERS - NEXT PRELIMINARY 4 TING: a 

decision—DEMAND FOR RAILS: Ma ed—Tu V 

INQUIRIES IN THE District TH ‘ no ; 

| DEMAND —-THE PIG TRADE: P? i 
| parations for res make - Coat: l 

MOVEMENTS AT THE IRON 4) co 

HARTLE} ALANCE—IMPORTAN ( y 

THE HEAT OF THE BLA I s i 

GENERAL NUFACTURING 1 s 

| MINGHAM AND LEIGE: A 

teciprocatiins t HEA ! 

IN TIN: The ¢ ae 

BRADLEY T) / s 

WHEEL: Awkward 
HARDLY anv « rence is obser ‘ 
of this district this week as comp th ‘ z 
is observable rtainly not in the dis l 
like the British taxpayer, \ s | 
of fi 1 iron grumble ! 

a persistent reluctance t lra 

whol le ; and makers are i I t 

terms they can get It is now beginning t 

will be impossible to main the rise if ‘ 

the market soon rm of ¢t wW 

being sold is intent led to meet on l i 

ties. No considerable orders are tl j “7 

or will buy for l liv ry « 1 the ot! 

termination on the part of ¢ ueTs secln U 

trate all force upon an effort to compel 1 ters to aband é 

advancrd position which they have taken up hey 

cannot induce their own customers to give f 1 

product arise equival ry to that demanded f t 

proprietors of mills and forges; and it is not . t where 

customers for the finished goods, located at md 

that wh makes the em accessible t ly « I , will 

not consent to give higher terms than hey speci pon the 
indents they toward to their agents. 

At this peri od of the year there have been occasions when the 
iron trade of this part of the kingdom has been ver ive, but it 
is not so asa rule. The fact that very many len retained 
in the possession of middle men clearly indi ; the pre- 
vailing quietude is not alone due to the gener: ul season quietude, 
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} district, and that when to these there are added the speciticat $ 
| inse — from the necessities of trade in the early part of the 
| new y var, and in particular of the railway bi thet l 
| an aggregate demand may be experienced t nod ilty 1 be 
| fo foun in getting the prices asked ‘e I thus the 
| eX ations of the timid, just befor ted l 
| ‘he | preliminary meeting will 1 ne \\ 
There t the present rates will in the ina 
firmed, though the course of ¢ its ! Z 
of the trade been such as to coi 
| tl opponent of the full rise. 
In ti tments most act l s 
R re ¢ out in « ter 
| being mad here chiefly for the 1 ted j 
| the continent of Europe. In tl t ( 
| sanay te i pi val ton | 
| Con! it is in, 0 yer 
E 
i 
sf l 
t | 
nore to |} rders and an ; 1 ce 
a Generally, pi ‘ i 
made easy prices were for lar; juan 
vustified by the present market. Arrangen 
here with a view to an increase in the make of pigs 
and the preparations are seen in several quarters 
Mr. David Rose has blown in one of the Old Hill 
Important alterations, amounting in some ca to ali W 
furnaces, are being made. The Stour Valley Works « ig 
remolelled, and it is asserted that a new and large furnace is about 
to be built near to Dudley Port One of the Spring Vall . 
naces has been rebuilt; a new furnace is also sy of at vine 
field, near Bilston. 
Blast furnace proprietors here who have not yet adopted ar 
the existing methods of bringing down the gases to heé 
blast are beginning to find a method by which a much 
intense heat than has hitherto been available can be procuré 





less cost than heretofore. The regularity, as well as the intensity 





of the heat of the blast, is in'erfered with very seriously by the 
opening and closing of the doors of the grates. It now been 
ascertained that the open grate, of which Mess Bird and 





Tildesley, of Willenhall, are the inventors, and which was devised 
with a view to the consuming of smoke, gives regularity and an 
intensity of heat such as has hitherto been impossible in the ordi- 
nary method of firing. The gra'e has just been ado ypted by 
Whitehouse at his three furnaces at Priorsfield, and although it 
has only just begun to work the results are satisfactory beyond all 
expectation. When the grate has been tried there a little longer 








longer useful. The rib or slot which held the roller on its axis 


we will go mcre particularly into its comparative merits when 
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applied, as now, to blast furnace ovens where the gases are not 
used, 

Coal is not improved in demand, and prices are scarcely so hard 
at the collieries of least note. 2 

Alike at the ironworks and at the collieries the men are accepting 
the position as they find it. The puddlers are not asking for the 
additional sixpence which the men at the Patent Shaft Works 
have obtained, nor are the colliers west of Dudley, who work in 
the thin coal seams, anywhere displaying dissatisfaction with their 
3s. a day, which, of course, the best men of them can make much 
more, even as the thick coal colliers can get, if they like, very much 
in excess of 4s. 6d , which is their daily scale. 

Whilst the president (Mr. Kane) of the Northern Ironworkers 
Union has been in North Staffordshire, urging the men there to 
strengthen their union, and also establish a board of arbitration 
similar to that in the north, Mr. William Pickard, of the Amalga- 
mated Association of Miners, has been to Shropshire, and at Iron- 
bridge has been urging the miners to combine with that association 
in aiming at obtaining better terms for miners, and amongst those 
terms to get eight hours established as a day’s work. The men 
were asked to form a union in the Ironbridge locality, even as Mr. 
Pickard announced the colliers of Dawley and Oakengates had 
done. The arguments used were chiefly the probability of higher 
wages and better colliery management, whereby fewer hes would 
be lost in the pits. 

It is pleasing to note that the South Staffordshire colliers, with 
a view to getting the interest upon £3000, are commencing to 
subscribe towards making the £2500 balance of the Hartley fund 
£500 more. Mr. Richard Smith, the Earl of Dudley’s manager, 
and Mr. Jeffries, the manager of the Brierley district of collieries 
belonging to the Earl of Dudley, have promised to contribute to 
the fund in proportion to the amount of money raised by the men 
themselves. Mr. Jefferies has been made treasurer by the men in 
his district, and the colliers employed by Messrs. Robinson and 
Jones, of the Bird’s Leasows Colliery, have the credit of placing 
in that gentleman’s hands the first nest egg of £17s. We will not 
despise the day of small things. 

The general manufacturing trades of this part of the kingdom 
keeps steady, without push in other than exceptional instances. 
This is so as well in the townships surrounding Birmingham and 
Wolverhampton as in those two boroughs. The lighter trades 
keep the best off, chiefly for export markets; but home prospects are 
better in most directions than they were expected to prove about 
now. 

Mueh discussion is still taking place, chiefly in Birmingham, 
upon t!:2 probabilities of treaty events in France and the United 
States. A master gunmaker of Birmingham draws attention to 
an illustration used by a working man at one of the reciprocity 
meetings in that town. He shows that the speaker asserted that 
the Government not only threw open the trade to competition with 
other countries, but they had .set up a menufactory 
in opposition to the gun trade of Birmingham, and yet they 
could not turn out guns within twenty per cent. of the prices 
of private manufacturers, and they also declined to publish 
a balance sheet showing the cost of the establishment.” ‘‘ A more 
apt illustration,” says the master gunmaker, “of the truth that 
other causes than free trade operate suicidally against English 
workmen can hardly be found than the above. True, the Govern- 
ment acted so—but under what circumstances? Itis a lamentable 
fact that few Birmingham gunmakers work on Mondays. When 
trade is dull men willingly enough work on five days in the week. 
When trade becomes better wages rise, but, sad to say, the work- 
ing time is lessened in equal degree, the men suicidally wasting the 
opportunity ; and it is a notorious fact that, during the Crimean 
war, in several branches of the military trade they only laboured 
on Fridays and Saturdays; yet, notwithstanding that they had 
reduced the time to two-fifths, they drew by extortionate demands 
as much, if not more, weekly remuneration, Under such circum- 
stances it follows that all guarantee for punctuality and other 


elements of satisfactory delivery must be quite illusory. Con- | 


sequently, on that occasion Government were driven to Liége for 
a due supply of rifles, and they established a manufactory at 
Enfield, very propably as much to maintain a standard of quality 
as for any other purpose. As no balance sheet is published, the 
assertion that Birmingham prices are twenty per cent under the 
cost of rifles at the Government factory is plainly a mere assump- 
tion. We are continually told that ‘ property has its duties as 
well as its privileges.’ Has labour no duties? If men will take 
advantage of every circumstance in their power to demand higher 
and still higher remuneration for the same quantity of work, with- 
out any regard to moral considerations or final results, retribution 
must follow. In this instance the Birmingham gunmakers have 
to compete with those of Liége, who work steadily six days in the 
week, with the exception of an occasional fete day.” 

There are fewer inquiries abroad just now for heavy ironwork, 
both tinished and cast, than for some time three month past. In 
consequence, some of the foundries are getting again into the con- 
dition they were in the early summer—that of having extremely 
little to do. 

Lighter castings, however, are in great request ; and there is no 
diminution in the demand for edge tools and the like. 

A further reduction in the price of tin is announced. It was 
made known on Wednesday that £3 had been taken off, making 
common blocks £117, and bars in barrels £118 per ton. 

This reduction is a relief to the consumers, but it is more than 
counterbalanced by the rise in iron, in coal, and in ironworkers’ 
wages. The makers of tin-plates, therefore, are not in a much 
better condition than they were before this and the previous drop 
were announced. 

The inquest upon the eight men killed by the boiler explosion at 
Messrs. Brereton and Company’s Britannia Ironworks, Bradley, 
has terminated. Mr. E. T. Wright, who had examined the boiler 
for the proprietors, expressed his conviction that the shell had 
been red hot, and that the accident had resulted from that cause. 
At the same time he said that the boiler was in a dangerous condi- 
tion, because one of the plates of the internal flue had been 
corroded in patches, in some instances to jin. in thickness. This 
had come about by reason of the boiler having at one time been 
lying about in the open air, subject to all the variations of the 
atmosphrre. Mr, Marten, who had made a more complete exami- 
nation than Mr. Wright, gave reasons for his conviction that the 
accident happened by the collapse of the internal tube, the heads 
of many rivets in which had been eaten off. He showed that the 
iron bands which usually go round the brickwork in which the 
boiler is set still remained pretty much in its old position, the 
boiler having gone right up; and that the steam, being driven 
downwards by the collapsing of the tube, had in some places 
utterly destroyed the roof of the culvert beneath the boiler. 
After a consultation of three-parts of an hour the verdict was 
that the deceased persons died from the effects of scalds and 
injuries received in consequence of the explosions of an old and 
much worn steam boiler, such scalds and injuries having been 
cansed accidentally. 

By the snapping of a cast iron crown wheel, weighing 1 ton 
18 cwt., at one of the Earl of Dudley’s collieries, at Prince’s-end, 
some 120 men were kept in a pit, without provisions, from six in 
the morning, when they went down, till eleven at night, when 
they were released. he skipps were in each of the two shafts 
when the fracture occurred, and the application of the brake to 
the winding gear kept them there tilt operations could be re- 
sumed. Whilst, therefore, a crash of machinery was prevented, 
the way for the passing down of provisions was blocked. Great 
alacrity was displayed in getting another wheel on, yet water was 
running into the pit so rapidly that it had accumulated 
around the bottom of the shatt before the men could be got out. 
The fellows complained of nothing but hunger, and the youngest 
of them began to devour food in earnest directly they got to 
bank. The wheel snapped at eleven in the forenoon. A duplicate 
casting was got from the Earl’s Priory Foundry, _ 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: Stocktaking and the Christmas holidays: Scarcity 
of hands: The shipments of iron: Advices from the continental 
markets : Home business—THE EBBw VALE Company : Declara- 
tion of a dividend—THE DowLalIs COLLIERY ACCIDENT : Inquest 
on the bodies. 

At the principal works of this district it is not provable that 

there will be much business done for the next two or three 

weeks, as stock-taking prevents some branches being fully 
employed, and the Christmas holidays are taking away a large 
number of workmen, who generally manage to enjoy their 

Christmas away from the scene of their daily labours. During 

the present week there has been no lack of employment in nearly 

all branches of the trade; and, for the first time in the history of 

Welsh iron manufacture for the last six or seven years, the 

complaint is heard from at least two establishments that there 

is a difficulty experienced in securing suitable hands for 
some of the departmentss. This it must be admitted is a very 

cheerful piece of information, because it shows that now scarcely a 

workman in the district need be out of employment if he is able 

and willing to work. 

Tho principal shipments of iron are to the ports of the United 
States, the south-west coast of America, and the continental 
markets. Advices from the last show that requirements next 
year will be large in order to complete the vast extension of rail- 
way communication in progress and in contemplation Home 
business is mainly confined to small and unimportant specifications, 
just sufficient to clear buyers for the next three or four weeks. 
By that time the quarterly accounts will be made up, and the 
position of the trade more accurately defined as to the future ; 
and it is expected that buyers will then be prepared to enter into 
larger contracts. 

The position of the Ebbw Vale Steel, Iron, and Coal Company 
appears to be gradually improving, and as the iron trade is in a 
much better position than for some years past, there is a prospect 
of the shareholders being soon in receipt of handsome dividends. 
For the six months ending September 30th an interim dividend 
has just been declared of 10s. per share, being an increase of 2s. 6d. 
per share as compared with the corresponding six months of 1868. 
The shares are £32 each, with £27 10s. paid, consequently the 
dividend is at the rate of about 3} per cent. per annum. Nodoubt 
a larger dividend could have been declared if the directors divided 
the whole of the profits for the half-year, but the principle has 
always been adopted of charging to revenue the entire cost of im- 
provements and extensions to the company’s works; and when it 
is taken into consideration that the company possess the largest 
ironmaking establishment, perhaps, in the world, employing some 
twelve or thirteen thousand hands, it will be at once seen that a 
very large sum must be expended annually in repairs, additions, 
and improvements. 

The inquest on the two men named William Long and William 
Dunstone, the particulars of whose death appeared in last week's 
letter, was brought to a conclusion on Tuesday. Deceased were 
employed at the Vochriw pit, the property of the Dowlais Com- 
pany, and met with their deaths through the rope breaking. 
Samuel Truran, one of the company’s engineers, said the rope 
was made of iron wire, and of ljin. diameter. The drum (a 
spiral one) of the gearing had been in work since 1863, and the 
rope since the 3rd of June last. The rope was made by Messrs. 
Elliott and Co, Cardiff. He believed the cause of the accident 
was the overlapping of the rope and then slipping over the end of 
the drum on to the shaft. This would produce a sudden jerk, and 
hence the fracture of the rope. He suggested that some altera- 
tions should be made in the pulleys and flanges, with the view 
if possible of preventing the repetition of such accidents. Mr. 
Wales, the Government inspector of mines for the district, said 
the great feature in the spiral drum was to enable the engine to 
lift the loadé@ carriage and rope, which were of great weight in 
| deep pits, such as Vochriw, without the application of any extra 
| power, and a capital invention it was. He believed there were 
only five such dygms at work in the district, exclusive of those at 
the Dowlais Company and collieries. He had made a careful 
inspection of each of the dr ms, and found they varied in size and 
position. What most affected the proper and safe working of the 
spiral drum was the angle which the rope formed between the 
pulley over the shaft from certain portions of the drum. In the 
present case the angle was 15 deg., and, in his opinion, the accident 
was principally due to that fact, and not to any defect in 
the rope, which was broken by the jerk caused by the rope falling 
from the drum. Asthe drum was concealed from the sight of the 
engine driver, he would recommend that all the men be lowered 
and raised at the shaft where the smaller engine was used. The 
inspector remarked that in erecting spiral drums care should 
always be taken to have the rope at as easy an angle as possible, 
in no case to exceed ten to eleven degrees, The jury returned the 
following verdict :—‘‘ That the deceased come to their death acci- 
dentally from thethe rope slipping off the drum on to the shaft, and 
thereby giving a jerk to the rope which caused it to break. We 
recommend that the suggestions made by Mr. Truran, and con- 
firmed by Mr. Wales, be carried out at once ; and that the sugges- 
tion of Mr. Wales, that the men for the future should not be 
allowed to pass up and down this pit, but through the other, 
— was intended exclusively for that purpose, be carried into 
éffect.” 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL MUNICIPAL OFFICES—NEW MARKET AT YORK—THE 
CaLEDONIAN RatL~way Station aT EDINBURGH—NOKTH- 
EASTERN TOPICS: Northumberland Steam Shipping Company: 
Marine engine building on Tees-side : Cleveland pig, &c.—S1TaTe 
OF TRADE AT SHEFFIELD—BIRKENHEAD FERRY REVENUE— 
THE RED SEA CaBLE—THE CLEVELAND IRON TRADE—STATE 
OF TRADE IN SouTH YORKSHIRE—WHITFHAVEN WET DOCK— 
NEW STEAMERS FOR THE CUNARD LINE—MIDLAND RaiLway: 
Cudworth and Barnsley Branch—MORCAMBE Bay PIER. 

THE total cost of new municipal offices (with the fittings) just 

erected in Dale-street, Liverpool, was £126,410, exclusive of the 

price of the land, which was valued at £33,900. The original 
estimate for the building was £80,000, but the council made some 
additions estimated at £20,000. 

The York City Council is seeking for powers to erect a new 
market, at an estimated cost of £30,000. 

The new Caledonian Railway station at Edinburgh came to 
grief last week, portions of it having fallen. The roof being en- 
tirely of timber, much of the old material may possibly be used 
again, and with this prospect it is estimated that the damage 
will not exceed £1000, or £1200. The roof, which was about 50ft. 
in height from the metals, was supported on rows of iron pillars 
about 10ft. apart ; and although the whole of these pillars were 
thrown down, not one of them appears to have been broken. 

With regard to North-Eastern topics we may note that the 
Northumberland Steam pg | Company has added to its fleet 
the Alnwick Castle, built by Messrs. C. Mitchell and Co , of 
Low Walker ; the Alnwick Castle is intended for the Eastern 
trade, vid the Suez Canal. There is a demand from North 
Shields shipowners for screw steamers, and several are building 
to thei: an on the Tyne, the Tees, and the Wear. The marine 
engine-builders of the Tees-side district are now well employed ; 
Messrs. Blair and Co., of Stockton, have now orders on hand for 
ten pairs of engines, which will occupy them until the summer. 
The iron shipbuilding trade is brisk at Jarrow, Walker, and Heb- 
burn. An iron screw steamer, of about 200 tons burthen, named 
| the Resolute, was launched on Friday by Messrs. Schlesinger, 
i Davis, and Co., at Wallsend. Heavy contracts have been con- 











cluded for the delivery of Cleveland pig to Scotch consumers next 
year); Mr. C. E. Muller, of Middlesbrough, estimates the quantity 
thus ordered at nearly 100,000 tons, while some of the largest 
buyers are still ‘‘ uncovered.” 

The railway branches of Sheffield industry are moderately well 
employed, and there is not much to complain of in the other 
** heavy” departments of the trade of the town and district. 

The ferry revenue of the Birkenhead Commissioners, from April 
24th to November 30th, 1869, was £19,328ascompared with £18,702 
in the corresponding period of 1868. The working expenses from 
April 24th to November 30th, 1869, were £15,772, as compared with 
£16,362 in the corresponding period of 1868. 

The steamer Hibernian, belonging to Mr. E. Bates, of Liver- 
pool, and formerly one of the Galway line of American steamers, 
has left the Mersey for London, where she has been loaded with 
900 miles, or about 28 per cent., of the Red Sea cable. About 60 
per cent. of the cable is on board the Great Eastern, and about 
6 per cent. on board the steamer Chiltern. The shore end will be 
conveyed through the Suez Canal on board the steamer Hawk. 

The make of pig in the Cleveland district in November was about 
equal to the preduction of October, and 14,793 tons above the 
make of November, 1868. The foreign shipments in November 
were somewhat smaller than in October, but the shipments coast- 
wise were considerably greater. Makers’ stocks are low, and 
would have been much smaller but for a scarcity of shipping at 
Middlesbrough. The manufactured iron trade of the Cleveland 
group exhibits little change. The d d for rails, as might be 
expected at this time of the year, shows less animation ; the rail- 
mills are fully employed, and will continue so until the spring of 
next year, when the Russian trade may be expected to recommence 
with increased vigour. Bar iron is in good demand ; plates are 
also in active request. The local foundries are fairly employed, 
and the shipbuilding yards and engineering establishments are 
also turning out a considerable quantity of work. 

Business continues active at the South Yorkshire ironworks, 
there being no falling-off in the demand for rails, sheets, plates, 
tires, &c. The blast furnaces of the district are also turning out 
a great quantity of pig. Coke is in good demand for the local 
blast furnaces, and also for Lincolnshire. 

In connection wijh the new wet dock at Whitehaven, we may 
note that the local trustees have had a conference with Mr. 
Brunlees, C.E., on the subject of the proposed work. 

Messrs. W. Denny and Brothers, of Dumbarton, have received an 
order to proceed with two large screw steamers for the Cunard line. 

The Midland Railway Company’s extension line from Cudworth 
to Barnsley will be opened for passenger traffic about the begin- 
ning of the new year. 

The Morecambe Bay Pier Company has declared a dividend at 
the rate of 5 percent. A second gangway has been constructed 
at a cost of £195, 
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Correr—British—cakeandtile; £8. d. £ 8. d. | &8£ad. 86 ¢ 
1 tON covccecccececeee| 7010 0.. 74 0 0) 73 0 0.. 75 0 O 
Best selected ...ssee« | 72 0 0.. 76 0 0| 7610 0..77 0 0 
Sheet seccsccecece 77 0 0.. 79 0 0| 7810 0..80 0 0 
Bottoms .esecceeee 80 0 0.. 81 0 0; 81 0 0.. 8110 0 
Australian, per ton .. ++| 72 0 0.. 7410 0/76 0 0.. 80 0 06 
Spanish Cake ...-ees. +) 69 0 0.. 70 0 0} 000. 000 
Chili Bars.......- sees +) 66 0 0.. 6610 0|70 0 0.. 7010 0 
Do. refined ingot 71 0 0.7210 0} 72 0 0.. 74 0 
YeLtow METAL, ‘mad Ib. .seeee| 0 O 6 O 06%) 0 0 68 0 0 
Iron, pig in Scotland, ton....| 217 5 cash | 213 6cash 
Bar, Welsh, in London......| 7 0 0.. 7 2 6! 610 0.. 615 
Wales ..... -| 6 5 0.2. 610 0) 6 0 0.. 0 0 
Staffordshire | 8 0 0.. 8 7 6| 7 7 6.. 710 
Rail, in Wales.....0----coccoj 7 9 0. 7 & | 515 0.. 6 0 
Sheets, single in London ..| 10 0 0.. 10 5 950.. 9 7 
Hoops, first quality ........| 815 0.. 9 5 . se... 2.9 
Wallrods. ..ccepcceccesccees| 8 5 0... 81 77 6. 73% 
Swedish....-ccc-ccccccccece| 915 0.. 10 5 917 6..10 5 
Leap, Pig, Foreign, perton ..| 18 7 6.. 0 0 18 5 0..18 7 
English, W.B. ....00.-.ssee00| 1912 6.. 19 15 2017 6.. 21 0 
Other brands ...sscecoce--0e| 1815 0..19 5 19 0 0..19 5 
Sheet, milled ...cse.ceeseee| 20 0 0.. 0 0 20 00.. 00 
Shot, patent..cccccesesseeee 22 0 0.. 00 22 0 0.. 22 5 
Red or minium .....e.see0-| 2010 0.. 0 0 2010 0.. 2015 
White, dry ....cccccccoscee| 26 0 0.. 98 0 0] 27 0 0.. 28 
ground in Oil ....ssse..| 26 9 0.. 29 0 26 0 0.. 29 
Litharge, W.B. ... «. 2400.. 00 24 00.. 0 
QUICKSILVER, per bot. .. 617 0.. 618 617 0.. 0 
SpetTER, Silesian, per ton 1¢ 10 0.. 1915 20 0 0.. 20 
English V&S...... 1910 0.. 0 19 15 0.. 20 
Zinc, ditto sheet...» ™ 0 Ove 2 10 26 0 0. 
STEEL, Swedish faggot ee oo 
iiccccaccesece doo 15 0 0.. 0 0 0/1415 0..1 
Try, ca, percwt. .. ll 0.. lll 5 5 10.. 
Straits, fine—cash ll 0.. 12 5 5 10.. 
For arrival .... 0 0.. 0 5 6 0.. 
English blocks .. 16 0.. 0 5 7 0.. 
Bars 17 0.. 1 5 8 0.. 
18 4 511 0.. 
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IC COKC .ccccccccescccccccce 2 0.. 5 . 2 te 
IX ditto.......- 6 0.. 11 18 
IC charcoal ....+++ 8 0.. 10 18 0.. 
TX ditto... .ccccccccccccccece 4 @. 16 114 0.. 
Coats, best, per ton «osecseeee 22 0.. 22 017 9. 
Other so’ cove ccccvcceccce 17 0.. 20 014 6.. 
O1zs, per tun, Seal, pale......| 40 10 0.. 41 0 $510 0.. 
Brown ..ccceccccesccce++| 3910 0.. 86 0 81 0 0O.. 3 
Sperm, body ..e-.ese.se00-| 86 0 0.. 0 92 0 0.. 
Whale’ South Sea, pale......| 40 0 0.. 0 88 0 0.. 
Yellow cccccccccccoscccce| SS 0 0.. 89 0 87 0 0.. 
Brown seve: 85 0 0.. 0 0 33 0 0.. 3 
I. Fish 32 0 0.. 0 0 82 0 0.. 0 
Olive, Gallipoli 57 0 0.. 0 0 66 0 0.. 0 
8 ish.. 55 0 0.. 0 0 58 00. 0 
Palm wooo 4010 0.. 41 9 4310 0.. 0 
Linseed .... jish pal = z a 00 27 10 = : 
Rapeseed, le « 0 0 33 ee 
rown ea hee 8715 0.. 388 0 81 0 0.. 0 
Foreign pale.... 41 0 0.. 42 0 0/3310 0.. 34 
Brown ..«- 8715 0.. 0 0 81 0 0.. 0 
ec cccccccesecsoeree 7700. 00 67 0 0.. 69 
Tallow ccccccccccccccocccccce| 86 0 0.. 0 0 87 0 0.. 38 
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rr) o4 S| 10" ib 10 | Fel sine, wise ene 
10 s | Yel ine, per . 
*15 415| 310 410 | Canada, In quality 18 (0 919 16 017 © 
40651 30 4 5) Qnddo. .. 13 0 10 1 5123 0 
0 0 0 0] O O O O| Archangel, yeliow.. 101” 1210 101013 5 
-- 5lv 517| 5 5 6 0/8, Petersburg, yel 11 011 15,10 012 0 
45 5 0| 315 415 in! teeeeccees 6710 6575 
+45 510| 4 0 5 5 Memel............ 7 0 # 032 013 0 
+0 © 0 0} © O O O | Gothenburg, yel. .. 8 0 910) 8 0 910 
+ 4656 5) 40 Slv white oo00 0000 
+ 210 4 0| ¥°O 4 0|| Gefic, yellow ...... 901010 9 010 @ 
+» 210 ¥10/ 210 810] Soderhamn........ 8 0 910) 9 01010 
+ 215 3 0} 215 8 O| Christiana, per C. 
262/3337 120K. by 3 by 9 10 0 12 10) 10 10 12 10 
310 6 0| 4 0 6 O| in. yellow ane 
45 6 0| 410 6 O| Deck plank, nt. 
0000/0000] prdnan..| 999% 0008 
.4 0 * 0} 510 610 | Staves. per standard M. 
St Peters 6 0 6 5| 710 810 | Quebecpipe ...... 65 067 10/771 80 0 
Deals, per C., 12ft. oye eal ite @ bene puncheon.. 19 0 0 0 2110 0 0 
Quebec, wht. spruce 12 10 , Crown. 
StJohnwhtspruce 19 015 0/18 015 0 vescecse 289 015001850 1800 








MopERN INVENTIONS.—That great invention the ‘‘Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned ‘‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “‘ Keyless Watch.” 
The fact of no key being required renders these Watches indis- - 
pensable to the traveller, the nervous, and invalids. The enormous 
number sent even by post to all parts of the world, is a convincing 

roof of their great utility. The prices range from 5 to 100guineas, 

housands of them are manufactured by Mr. J. W. Benson, 
Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post for 2d. a most interesting historical pamphlet 
upon watchmaking.—[ADVT. ] 
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THE SPRYE ROUTE TO WESTERN CHINA. 

THE present is the age of direct routes, whether the pro- 
ject takes the shape of the Holborn Viaduct or the Suez 
Cahal. The valleys are to be lifted up, the hills are to be 
cut down or tunnelled, and the crooked is to be made 
straight. Human progress demands these things, and they 
are rapidly coming to pass. If London requires facilities 
for its traffic, so does England demand highways for her 
commerce, We are not disposed to double every cape, nor 
even to be turned aside by every continent. For a length 
of time the question has been keenly discussed whether 
England might not improve her commercial approaches to 
the Celestial Empire. The far distant coast line lays open 
to us the southern and eastern provinces only of that won- 
derful country ; but the central and western provinces— 
especially the latter—are remote from the open ports. It 
would seem, in fact, that, excepting Hankow and Tien-tsin, 
British commerce only reaches the seaward portion of 
China’s eighteen extensive provinces, and that a large and 
productive area of the Flowery Land requires to be ap- 
proached by some other route. For many years a direct 
route from Rangoon to the south-west frontiers of the 
Chinese empire has been advocated by Captain Sprye, and 
has received general and earnest support from the Cham- 
bers of Commerce. The British Burman provinces of 
Pegu and Martaban extend north-easterly to a point on 
the Salween river, only 250 miles or so distant from the 
—— Kamboja river, on the west frontier of China, to 
which frontier position the entire distance from Rangoon 
is under 550 miles. If a commercial way were opened 
along this line—A, in the accompanying map—trade would 
be carried on direct, and by the shortest possible route, 
with the western provinces of China, more particularly 
with Yunan and Szechuen, having, in 1847, a population 
of close upon 40,000,000, and containing 41 cities of the 
first order, as well as 143 of the second order. Four other 
inland provinces adjoin, making six in all ; the aggregate 
population of the whole being, in 1847, more than 
93,000,000. Speaking of Yunan and Szechuen alone, we 
have a population at least one-third more than that of the 
United Kingdom ; and whatever may be said of the other 
western provinces, it is certain that these two are excluded 
at the present time from British commerce, though British 
territory has for seventeen years been only about 250 miles 
distant from their frontier. The value of an overland 
route to them is shown by the encouragement which the 
Government of India has extended, since direct trade with 
Western China was first proposed by Captain Sprye, to 
various projects for its attainment, recommended by dif- 
ferent officials and interests in British Burmah and Cal- 
cutta. These rival routes, shown in our supplement, 
distinguished by different letters, may be described as 
follows :— 

I. Commissioner Blundell’s proposed route, B, from 
Moelmyen across the lofty unpeopled mountains which 
form the Martaban and Siam watershed, and through the 
Zimmai and other devastated Siamese Shan States, to 
Kiang-Tung and Kiang-Hung. Captain and Assistant- 
Commissioner McLeod, who traversed it on a commercial 
mission from Moelmyen to Kaing-Hung, made the distance 
638 miles, and reported it to be wholly impracticable for 
commerce through the 400 miles and upwards of its Sia- 
mese portion. 

II. Captain and Assistant-Commissioner McLeod’s 
route,C; also from Moelmyen vié Moung-Tuan, &c., inSiam, 
and Moung-Luang Prabang, in Laos, to Kiang-Hung; re- 
commended by him to the Government of India after his 
return from exploring the route B. The objections to it 
commercially, both in point of distance and nature of 
country, were seen to be so much greater than even to the 
route through Zimmai, that the Indian Government did 
not sanction its being explored. 

III. Colonel and Commissioner Fytche’s route, D; also 
from Moelmyen, by sea southward to the Isthmus of 
Kraw, across that to the Gulf of Siam, thence by sea to 
Bankok, and by the river Menam to Zimmai, whence by 
land easterly to the Kamboja river, and by it, or along its 
bank, to Kiang-Hung. It is only requisite to follow this 
route on the map to wonder how it can have been sub- 
mitted as a route for commerce, even supposing the Kraw 
isthmus could have been canalised, as it was known it 
could not. Colonel Fytche was, however, at that time 
Commissioner of Tenasserim and Martaban only; and the 
interests of their principal port and town, Moelmyen, 
were in antagonism with Rangoon, the port and capital of 
Pegu, and residence of the chief commissioner of British 
Burma. 

IV. Commissioner Phayre’s route, E, will be seen to 
adopt the Sprye route, A, from Rangoon to Shoee-Gyen, 
and again from Takaw to Kiang-Hung; deviating from 
its central portion, only talengthen the line by traversing 
two sides of a triangle instead of one ; and this to encounter 
more difficult country in Burman territory. 

V. Doctor Marfell’s route, F, shows itself nothing less 
objectionable in its first portions. It would carry goods 
from Rangoon up the Irawadee river to Magwé, in Burma, 
60 miles beyond the British frontier and 400 miles from 
Rangoon, and then by a railway, wholly in Burma, 220 
miles across a country of unexplored mountain ranges, to 
the Sprye route at Takaw, which it would adopt for 190 
miles to Kiang-Hung, making a total of 870 miles. 

VI. Is the Government of India route, G, from Ran- 

oon by the river Irawadee, 675 miles to Mandelay ; 
thence, by the same stream, 220 miles further to Bhamo 
in the north of Burma, and from thence by land 220 miles 
to Talifoo in China, in all 1120 miles. his route will be 
seen to traverse the heart of the Burman empire and its 
capital, and is the object of intense aversion to the King 
of Burma and his ministers, who naturally consider that 
such a line, with a British military political agent at 

n, having military assistant agents at Mandelay 
and Bhamo, and a British judicial court in their capital, 
must necessarily involve earlier or later annexation of 
their country. It has also the disadvantage of being a 
circuitous and difficult route, its land portion commencing 
900 miles from Rangoon, and passing over 220 miles of 
continuous mountain ranges, peopled , uncontrolled wild 





tribes ; while Talifoo, situated considerably within the 
north of Yunan, is, for grave political and other reasons 
having reference to our relations with the Government of 
China, anything but a desirable terminus for the peaceful 
conduct of British commerce. Nevertheless, since Colonel 
Fytche’s elevation to the Chief Commissionership and 
Political Agency at Rangoon, he has earnestly advocated 
this route and opposed any other. But Captain J. M. 
Williams’ report of his survey of the portion between 
Bhamo and Talifoo—so far as he traversed it-—published 
in a parliamentary paper of last session, and Mr. Stewart's 
printed description of the same route, make manifest its 
utter unsuitableness, putting distance out of the question, 
for a safe and profitable way for active regular commerce 
between England and Western China. Moreover, a refer- 
ence to the map shows that the route passes through its 
whole line beyond reach of the populous and productive 


Burman Shan States, situated between our north-east | 


Pegu and Martaban frontier and the Upper Kamboja 
frontier of China, and through which the Sprye route 
passes. 

VII. The Government of India route, from Calcutta, 
H, vid Dacca, Sylhet, Munnipore, and the north of 
Burma, to Bhamo, whence by route G to Talifoo. The 
most of this route lies across mountainous countries, 
peopled in some parts by wild tribes subject to no 
dominant power, the whole region yielding little or no 
commercial products suited to the English market, and 
possessing populations too scant to create a demand for 
British goods. Its Calcutta advocates have been im- 
pressed, however, with the idea that it would be a way 
for the introduction of Indian opium on a large scale into 
the west of China, so as to check the increasing productiou 
of the drug there ; and that it would at the same time 
cause Chinese Coolies to resort to the Assam, Cachar, and 
Sylhet tea plantations, so much in need of labour to make 
them profitable speculations. 

VIII. This route, I in the map, also starts from Cal- 
cutta, and has certain official and mercantile support there. 
It proceeds by the Bramapootra river to Sudiyah in Upper 
Assam, and thence over unexplored snow-clad mountains, 
hitherto deemed impassable, forming the watershed be- 
tween the Sampoo, Bramapootra, Lrawadee, and Loo- 
Kiang rivers, to the Lan-tsan, which flows from Thibet 
between two very lofty ranges, both of which must be 
crossed to reach Bathang on the east of the river Kinsha 
in the province of Sze-chuen. Burlton’s account of his 
exploration of the country to ascertain the sources of the 
Irawadee, more than sufficiently shows that whatever 
passes may be found through the mountainous country 
intervening between Sudiyah and Bathang, it can never be 
made a route for British commerce. The Chinese have 
never been able to cross from Bathang to the Sampoo, 
which would be their direct route to L’hassa. They 
travel first some degrees north of Bathang to Tsiamdo, 
then south to Chobando, again north to H’lare, and again 
south to Loummari. They assuredly would not have 
marched their troops and carried their supplies into Thibet 
by such a circuitous northern route for centuries, could 
they have made a way direct west from Bathang. 

Captain Sprye’s route, A, starting from Rangoon, crosses 
the Sittang river at Shoee-gyen (where Commissioner 
Phayre’s line turns tothe left), proceeds onwards by the most 
direct practicable route to our frontier on the Salween river, 
and thence up its right or left bank, as professional survey 
may show to be preferable, to the Takaw ferry, proceeding 
by thecaravan road from that point through Kiang-Tung to 
Kiang-Hung, the general destination of the more southern 
routes. It will be seen that Kiang-Hung, the most im- 
portant of the Burman Shan States, is on the western sie 
of the Meikong, or Upper Kamboja river, where the Ma- 
Ka unites with it. Though 1240 miles from its mouth in 
the Sea of China, the stream is at Kiang-Hung 1600ft. 
wide and exceeding 50ft. deep during the floods, and 550ft. 
wide with a depth exceeding 15ft. in the dry season. 
Laden boats then navigate it for considerable distances 
north and south of Kiang-Hung, without encountering 
rapids, though these are known to exist in the more 
northern Chinese and more southern Laotian portions of 
the great river. The Chinese frontier city of Esmok, is 
situated some forty miles east of the river, and has a good 
road to it, over which travel the numerous Chinese cara- 
vans, which visit in the dry season the Burman and 
Siamese Shan States, Laos, andeven Kamboja. The ferry 
at Kiang-Hung, provided by the ruling prince, who is 
designated Tsenwibua, conveys the caravans across without 
unloading the cattle, at a small charge per head, for which 
payment the prince guarantees the safety of the merchan- 
dise through his territory. Both Richardson and McLeod, 
in their travels on different missions through the Shan 
States, whether of Burma or Siam, were invariably assured 
by the Chinese they met (and they were numerous) that 
our merchants would be welcomed by the Chinese of all 
classes, that no duties would be levied on the goods they 
might bring, and “ that they would be quite free to enter and 
leave China at their pleasure, as the frontier towns were 
open to all traders, and had no guards set against them.” 

The space between Kiang-Tung and on little 
over 100 statute miles, was traversed to and fro by McLeod; 
but his official journal thereof is as yet unpublished. The 
reason assigned for this to Parliament last session by Mr. 
Under-Secretary Grant-Duff was, strangely enough, “ the 
occurrence of the Indian Mutiny.” But the mutiny did 
not happen until twenty years after the journal had been 
sent in to the Government of India. Ten additional years 
have passed since the mutiny was overcome, and we have 
reason to know that the production of the journal was, at 
the commencement of the last session, refused to a member 
of the Legislature by the same India Office official. From 
an authentic copy of. it before us, we gather some important 
information as to the character of the country and its people, 
which may serve to refute ministerial descriptions of them 
as made before Parliament. It was asserted that the 
Burman Shan States were most sparsely populated by a 
savage people having no produce to offer to our merchants. 
So far as the States of Kiang-Tung and Kiang-Hung were 
traversed by McLeod, the very contrary appears to the 


case. He found good roads, numerous towns and vil \ 
and plantations of tea, tobacco, rice, cotton, &c. he 


Chinese have overflowed their frontier and carried their 
industry into these States. In fact, McLeod discovered 
| all the signs of an industrious, civilised, and well-to-do 
| people. In one valley of moderate dimensions he counted 
| eighteen villages, and was told there were thirty in all, 
and that the district was very rich. 

From the ruling princes of both Kiang-Tung and Kiang- 

| Hung, the members of their families, their ministers and 
| chiefs, and the people generally, McLeod received most 
| condial welcome, was treated with marked respect and 
hospitality, and his daily journal, which is very minute, 
| during the fifty-four days he was among them does not, so 
far as we see, record an instance of his having had cause 
of complaint agaiust anyone, but the contrary. On his 
entering the Kiang-Tung territory and informing the 
officers sent to receive him “that his mission was to open 
|a friendly intercourse between the two countries,” the 
officers replied, “ that their prince and all his subjects were 
rejoiced at his arrival, and hoped it would be the means of 
permanent peace and quiet through all the Shan States.” 
On his presentation to that prince, McLeod says: “He 
assured me of the great respect and esteem he had for our 
nation, and of his sincere desire to be on the most friendly 
terms with us. . . . . . . He much pressed me 
to get the road thrown open. . ‘ He pre- 
ferred peace and quietness to war and to improve 
his country by commerce. He promised our mer- 
chants every facility and encouragement; said they 
might go where they pleased in his country, and that no 
duty should be levied on their goods ; the only things he 
objected to have taken away being men, women, and 
children.” On his second visit to Kiang-Tung, McLeod 
was, if possible, more cordially received than before by the 
prince, his sons and chiefs, all of whom expressed the 
strongest desire for friendly intercourse with us, and for 
the establishment of commerce across their State between 
our possessions and China, His reception at Kiang-Hung 
was extremely flattering and cordial. The reigning prince 
had recently died, and his widow ruled as Regent for 
the youthful heir. McLeod records of his presentation 
to the Queen Regent, who was attended by a sister 
of the deceased prince :—“ In a short time after my 
arrival, the Queen Regent and her step-mother walked in 
dressed richly, half after the Chinese, half after the Shan 
fashion. ‘Their petticoats were Shan ones, whilst their 
jackets were Chinese, of silk nearly reaching to the ground, 
worked and ornamented with divers figures. Both wore 
black turbans. The only ornaments they had on were 
handsome earrings, like those worn by the Burmans. 
They were followed by a train of ladies, handsomely 
dressed like themselves. No sooner had they taken 
their seats on chairs of state than they addressed 
me, congratulating me on my arrival, assuring me of the 
pleasure it afforded them all to see me, and blessing me for 
opening a communication between our two countries.” 

Of his interview with the ministers and chiefs of Kiang- 
Hung, McLeod writes,—* They assured me my visit had 
given them infinite gratitication; that they would use their 
best endeavours to preserve our friendship, which they had 
been anxiously looking forward to cultivate, and that as 
soon as they knew a road was opened they would send 
merchants down to us, They pressed me much, as usual, to 
return next year, and to bring merchants up with me, 
assured me every protection should be afforded them, and 
that if they wished to proceed into China every assistance 
should be rendered them, and no duty be at any time levied 
on their goods.” Of a later interview with them, he 
writes:—** They again pressed me much to send merchants 
up. The subject is, therefore, worthy the attention of our 
Government, and advantage ought to be taken of the good 
understanding established. Trading parties should be 
sent up. if only to show the Chinese in particular that 
commerce with them is truly our object. Now that we 
tind this state—Kiang-Hung—as well as the body of 
Chinese merchants, willing and anxious to promote com- 
merce with us, our main object should be to make an effort, 
even at some expense to Government, to establish a per- 
manent trade.” His formal presentation to the Prince of 
Kiang-Hung, McLeod thus describes :—* After ascending 
the palace steps, and on reaching the door of the Hall of 
Audience, I was met by the Prince’s two sons, who received 
me and led me tu a seat in front of the Prince, where 
carpets had been spread for me and my attendants. The 
interior of the building was very richly gilt. The throne 
stood at one end within a railing very richly carved and 
gilt, with two white umbrellas on each side of it 
and folding doors at the back, as at the palace of 
Ava. ‘The prince was seated on a handsome low 
gilt couch in front of the throne, surrounded by a 
number of attendants holding swords in gold scabbards. 
His two eldest sons and a nephew sat on the ground 
at his right, and the ministers and officers were ranged in 
lines on each side in front. I was much struck with the 
richness of everything compared with what I had seen at 
Zimmai. The prince addressed me immediately I was 
seated, saying he was truly glad to find the English were 
willing to establish friendly intercourse with him, that he 
had long wished it, and had been disappointed that no 
officer had been before sent to him. e listened atten- 
tively to the commissioner's letter, and said his wishes were 

recisely the same as those it expressed. He advocated 
ree communication with all surrounding countries, and 
would joyfully render every assistance in his power to 
bring it about, &c.” McLeod’s description of the palace at 
Kiang-Hung, its reception halls, —t ministers, chiefs 
and officers, and ceremonies observed at his presentations, 
leave the impression of their being superior and more 
stately than at the palace of Kiang-Tung. This is accounted 
for, perhaps, by the fact that Kiang-Hung has twelve lesser 
states tributary to it, eight of which are on the left of the 
Mekong or Kamboja river, extending easterly to the 
Chinese frontier, and the other four on the right side of 
that stream, between it and the Kiang-Tung territory. 

Of the road between Kiang-Tung and the Takaw ferry 
on the Salween we have no account from a European who 
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has travelled over it. But its practicability as a commercial 
route is indicated by the circumstance that, like the road 
from Kiang-Tung to Kiang-Hung, it forms part of the 
high caravan way between the capital of Burma Proper 
and Esmok in China, and is much traversed by Burman 
Shans from both the east and west of the Salween, and by 
Chinese trading with them. It is the road, too, by which 
the military contingents of Kiang-Tung and Kiang- 
Hung proceed to the capital when called thither, 
and by which all intercourse between Mandelay 
and those eastern states is carried on. McLeod 
repres ents the Kian-Tung territory to extend “westward 
to the Salween,” and thereon suggested that, could the 
river be made navigable from Moelmyen to Takaw, as it 
cannot be, it would form the best route for trade with 
Kiang-Tung, Kiang-Hung, and China. Richardson, when 
at Moni, west of the Salween, received from Burman 
officials and others arriving there from Kiang-Tung the 
names of eight towns and villages between the latter and 
Takaw, eight to ten miles apart; as well as informa- 
tion that Mein-Seen, the fifth from Kiang-Tung, was 
the boundary proper of that State, but that the 
three other villages between it and Takaw were sub- 
ject to Kiang-Tung. At Takaw the Salween is 
850ft. above sea level, and 500ft. wide at its lowest, rising 
40ft. to 50ft. in the floods. It flows swiftly north to south, 
over a continual succession of banks, rocks, and rapids. 
Captain and Assistant-Commissioner Watson, who was 
there two days in April, 1865, found the villages very 
numerous on both banks of the river, and was informed 
that the ferry receipts amounted to a large sum annually, 
and that the son of the governor of the district was the 
resident collector of them. Most unaccountably, he made 
no inquiries as to the number of Jaden cattle that crossed, 
the merchandise they carried, or the roads they travelled 
over toand from Kiang-Tung. He had, however, for some 
time expressed himself adverse to the route. 

In 1867, at the instance of adeputation from the Chambers 
of Commerce of Liverpool and Manchester, the present 
Marquis of Salisbury—then Secretary of State for India 

directed the Government of India to have a survey made 
of the entire Sprye route from Rangoon to Kiang-Hung. 
Governor-Geueral Sir John Lawrence objected to and 
deprecated the project. The Secretary of State, in an able re- 
ply, repeated hisorder, The Calcutta authorities unwillingly 
and slowly obeyed it. The survey was entrusted to Capt. 
Luard, R.E., consulting railway engineer in Bengal, and 
Capt. J. M. Williams, of the Public Works Department, 
British Burma, The survey party were unfortunately 
delayed, so that a portion of the season was lost, and it 
would also appear that the exact line chosen for survey 
was not the best that might have been selected. It is 
admitted that from Rangoon to Shoee-gyen on the Sittang, 
the country “ presents no difficulties to the construction of 
either an ordinary road or a railroad.” In fact, a good 
military road already exists. This part, therefore, was not 
included in the survey. But having arrived at Shoee-gyen, 
the expedition turned off abruptly to the right into a hilly 
country, which, it would seem, might have been avoided, 
An alternative route was therefore examined, branching 
off at Pegu (below Shoee-gyen), crossing the Sittang not 
far from its mouth, and dipping down south-east to Beeling, 
on the river of that name. Thence the line was carried up 
the Beeling valley, until it again entered a hilly country. 
One watershed was thus avoided, but the map attached to 
the report of the expedition as laid before Parliament shows 
that the direct line had been forsaken, though the route 
was still capable of being associated with the name of 
Capt. Sprye. The survey terminated for the season at 
the British frontier, on the Salween, and the opposition of 
the Government of India proved sutticiently strong to pre- 
vent the resumption of the survey in the next year. But 
despite the peculiar route by which the survey was so 
far carried out—for which it appears the surveying party 
were in no wise to blame—the result was favourable to 
Capt. Sprye’s project. 

As already intimated, the survey conducted by Captains 
Williams and Luard was limited to British Burma, on a 
southern line from Rangoon to the before-named frontier of 
the British territory. The expedition reported that a rail- 
way on this Beeling line would be 245 miles in length, of 
which 169 would be easy of construction, thirty-five would 
be moderate, and forty would be difficult, added to which 
would be one mile of tunnelling. The shorter route from 
Shoee-gyen (235 miles) was shown to be less easy than that 
of the valley of the Beeling. There is reason to hope 
that something equal to the Beeling line may be formed 
by preserving a more northerly course from Shoee-gyen to 
the Salween frontier. Captain Williams’ Memorandum of 
1865, to Sir Charles Wood, then Secretary of State for 
India, on this snbject, and which document is before 
Parliament, with the map attached, shows throughout that 
the more direct route from Shoee-gyen to our Salween 
frontier is likely to be found by proper survey. Captain 
Williams cone!udes his full review of the question with the 
following emphatic paragraph :—“ Aftera very careful con- 
sideration of the entire subject, giving to all the arguments 
and statements of objections their full weight, I do not 
hesitate to record it as my professional opinion, founded on 
my own personal knowledge of the features of the country 
to be traversed, acquired during a residence of nearly twelve 
yearsin British Burma, that the ‘ direct land route’ suggested 
by Captain Sprye, from Rangoon to Kiang-Hung, vid the 
Takaw Ferry and Kiang-Tung, has in no way been shown 
to be impracticable, but, on the contrary, that whatis before 
me in support of such an opinion teuds strongly to establish 
the very reverse, the perfect practicability of the route for 
a railway ; and since a thorough survey of the route cannot 
be expensive beyond its utility, the vast importance of the 
object to be obtained is such as fully to warrant, in my 
opinion, the outlay incident to such a careful survey, and 
the submission of the results to the British Government.” 

The space intervening between British Burma and the 
Takaw ferry is that of which we have the least amount of 
engineering information. In 1863—64—65, two survey 
parties were sent by the Government of India expressly to 
survey the Salween river from our frontier point; but, 





strange to say, from some inexplicable cause they in each 
instance studiously avoided that part of the river situated 
between our frontier and Takaw. A survey of this portion 
of the line is much required, and was to have been made by 
Captains Williams and Luard in 1868, in continuation of 
their previous year’s work; but the Calcutta Council opposed 
the undertaking, and ultimately succeeded in getting the 
order revoked which had been sent out from England by 
Lord Cranborne. Probably had his lordship remained 
Secretary of State for India this would not have occurred. 
The Governor-General of India, Sir John Lawrence, in his 
despatch to the Secretary of State, dated August 15th, 
1867, accompanying the survey report of the expedition, 
admitted the feasibility of the line to the British frontier 
in the following terms :—* The engineering obstacles do 
not appear to be extraordinary or formidable, though some 
difficulties will doubtless have to be overcome in the latter 
part of the line.” But in the same despatch, and only a 
few lines further on, the opposition of Sir John and his 
council was shown in the following singular paragraph :— 
“We are still, however, of opinion that this scheme ought 
not to receive the support of the Government of India at 
the present time, and that whatever be its merits, it is brought 
forward a generation too soon.” Remembering how often 
the official mind—especially that of India—is “a generation 
behind” the rest of the world, it might be inferred that 


| the exact time had arrived for carrying this project into 


execution. The phrase, “ whatever be its merits,” has an 
ominous sound. It is equivalent to saying that if the 
course from Rangoon overland to China were as smooth as 
a bowling green, still the “opinion of the Government ” 
of India was adverse to any route in that direction until 
the present generation had passed away. But there is one 
paragraph in the despatch which seems to stamp the whole 
document as valueless, except for the influence belonging to 
it as expressing official disapproval. The Governor-General, 
after stating that the completed portion of the survey had 
embr: ced an examination of country which would give 
about 245 miles of rail, extending over two degrees of 
northing from the latitude of Rangoon, goes on to say— 
“For the six more degrees that would be required to 
debouch on Western China, even if a lower average be 
adopted, the survey party must examine, in foreign and 
unknown territory, about 1200 miles of line for a railway, 
exclusive of alternative lines.” Probably an examination 
in arithmetic and geography is not necessary to a seat at 
the Calcutta Council table. If it were, we would suggest 
that this paragraph be given as a puzzle, on the same 
principle that grammar is taught, by setting a boy to cor- 
rect bad English. But in this calculation we have errors 
in data as well as in the working out. From the British 
frontier to that of Western China does not amount to six 
degrees of northing. To Kiang-Hung is barely three 
degrees, and the distance fium our frontier, so far from 
being 1200 miles, is under 300 miles. Nevertheless, it was 
intended to complete the survey “to the Chinese frontier ;” 
but in the meantime there was a new Secretary of State 
for India, and, in compliance with the suggestion of the 
Governor-General in the despatch referred to, a telegram 
was sent to India authorising the latter to “ stop further 
action in the matter of the Burmo-Chinese survey.” This 
authority was at once exercised, and the survey was 
abruptly stopped, although the surveying party was fully 
organised. 

The reasons assigned by Sir Stafford Northcote for thus 
deferring to the Governor-General, as given in his despatch 
following the telegram, have no reference whatever to any 
engineering difficulties. Two reasons only are given—the 
difficulty of raising money for making a railway from 
Rangoon to China, and the risk of “a collision with Burma.” 
Yet we find the Government of India, at the very same 
time, ordering an expedition to survey the Bhamo route to 
Western China. In 1868 this expedition, headed by Capt. 
Sladen and Capt. Williams, left Rangoon, and at the close 
of the season Capt. Williams returned. An account of 
the expedition has been published by Capt. Bowers, R. N.R., 
who accompanied the surveying party, and whose narrative 
abundantly shows that if political complications can be 
expected te arise out of any attempt to trade overland 
with Western China, the Bhamo route is exactly the one 
to produce such consequences, The King of Burma and his 
ministers are shown to be secretly and earnestly opposed to 
the Bhamo route, and this feeling on their part is in some 
sort justified by the policy of annexation which charac- 
terises the whole of Captain Bowers’ pamphlet. The 
official report of Captain Williams, presented to Parliament 
at the close of last session, shows that the physical obstacles 
to the route, in the shape of lofty ridges, and the perils 
consequent on the presence of wild mountain tribes, render 
it by no means promising. <A history of the expedition 
by Mr. Stewart, who also accompanied the exploring 
party, abundantly establishes the impracticability of the 
land portion of the route as a commercial way. Capt. 
Sladen’s report, though it has been gent in for a con- 
siderable time, has not yet been made public; but we have 
been given to understand that the town of Momein, the 
most eastern point he reached in the direction of Talifoo, 
was found to be 7000 feet or so above sea level. 

It was urged on the Indian Government by Col. Fytche, 
Chief Commissioner of British Burma, that the progress of 
the French survey party on the Upper Kamboja needed to be 
counteracted. On this ground Col. Fytche felt constrained 
to submit that the survey of the Sprye route should be 
diligently prosecuted. Speaking of the French, hesaid (August 
26th, 1867) “the point they must have in view is to enter 
into communication with the Shan State of Kiang-Hung.” 
He adds, “This reaches eastward to China Proper, and 
through it runs the main route of Chinese traffic westward 
to the Takaw ferry,and into the west Burman Shan States.” 
Further, “The position of the town of Kiang-Hung itself, 
in fact, is such that it commands the line of trade from the 
westward to China Proper and to the southern portion of 
Yunan. If the French have succeeded, or hereafter 
succeed, in forestalling us there, they will have reason for 
congratulation.” That is to say, if we are content tu wait 
until “the next generation,” the French will interpose 


between Rangoon and China, Saigon, at the mouth of the 





Kamboja, already stands in the way of our sea route to 
China—as we might learn to our cost in the event of 
hostilities between England and France—a contingency 
forcibly pointed out by Capt.Sherard Osborne. The progress 
of the French survey is indicated on our map, and 
the map itself embodies the result of that survey 
from Saigon to Kiang-Hung and their land route thence 
to the Yang-tsz river. In every respect the map has been 
made as correct as possible, and as complete as space 
would admit, according to information received from a 
variety of sources relating to the most recent surveys. 
Notwithstanding the opposition which the direct route 
has long encountered from Indian officials and others, we 
believe it will ultimately be found both practicable and 
profitable, and certainly nothing to the contrary has yet 
been shown. We should observe that Captain Sprye has 
not bound himself with vigorous exactness to the precise 
route marked on the map, neither does he deny the 
possibility of other routes being of service for other 
objects. But the map itself is almost sufficient to show 
that a fair approximation to the line which he has pro- 
posed offers the greatest facilities for the development of 
trade between the British nation and the inhabitants of 
Western China. - 
During the interesting ceremony which accompanied the 
opening of the Suez Canal, the Mayor of Manchester pre- 
sented an official address to the Khedive, warmly con- 
gratulating him on the successful completion of that great 
international enterprise, tending, as it would, to promote 
commerce of every kind between the West and the East, 
and in no small degree the commerce of England with 
India and China. We may observe that before Lanca- 
shire, Yorkshire, and Lanarkshire can derive the full benefit 
of M. Lessep’s great work, the opening up of Western 
China by the direct route from Rangoon is indispensable. 








MIDDLESBROUGH AND ITS TRADE. 
(From our Correspondent.) 


THE iron trade is now in a most satisfactory condition. In 
Cleveland, where one-third of the entire make of pig iron of Great 
3ritain is produced, all the mines are steadily at work raising 
many thousands of tons of ironstone every day. The question of 
the duration of this valuable stone is at present occupying atten- 
tion. At a recent meeting of the Cleveland engineers held at 
Middlesbrough, Mr. William Cockburn, of Upleatham, read a 
paper on the ironstone of the Cleveland district, and he estimated 
the first-class stone in the fine range of Yorkshire hills amounted 
to 285,120,000 tons—a sufficient quantity for consumption for 
upwards of seventy years. But there was an immense area of 
second best stone which he said was almost inexhaustible. What- 
ever may be conjectured about the duration, it is a fact that 
upwards of 100 blast furnaces in Cleveland are continually con- 
suming thousands of tons, and yet the vast supply is unequal to 
the demand, and new works are being established on Teeside. 
The last monthly returns issued by the Cleveland Ironmasters’ 
Association showed an increase of 14,793 tons in the make over 
the corresponding period in the previous year. It is now calcu- 
lated by a competent authority that the actual amount of pig iron 
required for consumption during the next six months will be 
1,020,000 tons, and it is questionable whether that quantity can be 
obtained. The prices are now quoted as follows:—No. 1, 53s. 6d.; 
No. 3, 50s.; and No. 4, 49s. Owing to the rapid advances which 
have been made lately, it was anticipated by some persons in the 
trade that the quotations would recede, but on Tuesday the iron 
market at Middlesbrough was exceedingly firm, and, although 
there was very little business done, makers were asking 51s. for 
No. 3, and easily obtained 50s., and in one or two cases got 50s. 6d. 
All the branches of the manufactured iron trade are in a healthy 
condition. On the Tyne the shipbuilders and engineers are busy, 
and on the Tees the same remark is equally applicable. Indeed, 
on the latter river some of the shipbuilders are very brisk, 
the firm of Backhouse and Dixon, of Middlesbrough, for 
instance, whose yard has just been placed upon the 
Admiralty list, have orders on their books for ten fine iron 
screw steamers. Their neighbours at Stockton and Hartlepool 
are also very busy, and, as might be expected, the marine engine 
builders are well off for orders, As an indication of this fact we 
may just say that Blair and Co., of Stockton, who are becoming 
celebrated for their compound engines, have work which will keep 
them fully employed up till August next. The bridge builders in 
the north are tolerably busy, and the founders are fairly employed. 
Amidst all this cheerful activity there is a question which for 
some months past has caused considerable apprehension in some 
minds, which must now be settled—it is the question of wages. 
The ironworkers, in accordance with notice given in the autumn, 
are asking for an advance of ten percent. There is not the least 
need for alarm, because if the masters cannot agree to give them 
all they ask the matter will be easily settled by the Board of 
Arbitration, which, happily, has seed so admirably ever since 
it was formed in the early part of the present year. 


Tue Srare oF ScrENcE IN ENGLAND.—It is stated that the 
Council of the British Association for the Advancement of Science 
have determined to ask the permission of the Lord President of 
the Council to appear before him as a deputation, to urge upon the 
Government the need of a royal commission to inquire into the 
present state of science in England. We may congratulate our- 
selves thatin Lord De Grey we have a minister whose well-known 
large and scientific sympathies insure a careful consideration of 
the important proposition to be laid before him.—Wature. 


THE NEW BRIDGE OVER THE AIRE AT LEEDS.—During the last 
week those interested in the erection of bridges, and the public 
generally, have had the opportunity of inspecting the competitive 
plans which have been forwarded from various parts of the country 
by engineers for the construction of the proposed new bridge over 
the Aire. The plans and drawings have been on view at the Town 
Hall, and the decision of the council will be given on the Ist of 
January. There are fifty competitive plans, which comprise as 
many as 200 distinct drawings, and the work, on the whole, is 
very good. There is a rather wide margin between the estimates, 
which vary from £7360 to £40,477. Those plans which have been 
specially cited by the examining engineer were those of Fenwick 
and Driver, of London and Leeds, whose estimate was £16,381 ; 
Mr. M. O. Tarbotton’s plan, of Nottingham, which set the cost down 
at £12,200; and No. 3, with a cost of £10,488. The examining 
engineer states that in three things the competitors exhibit weak 
points, viz., sufficiency of strength, compliance with instructions, 
and general architectural effect. The plan sent in by Messrs. 
Fenwick and Driver is accompanied by a report which states that 
the structure will have a clear span of 100ft. on the square, and 
will consist of nine arched ribs and seven interior ribs, being a 
mixture of cast and wrought iron. It will carry a moving load of 
two hundredweight over every square foot, which is computed to be 
double the weight of the densest crowd, and if four times that 
weight could be placed upon it it could bear it. The arch of the 
proposed bridge is asegment of an ellipse, a form which combines 


great strength. 
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RAILWAY MATTERS. 


EARLY in January there will be a new issue of Russian railway 
bonds, and a great many new issues of other bonds, shares, and 
preference shares are advertised in the German papers. The new 
Stamp Act for the North German Confederation provides that 
£100 shall be calculated at 675 thalers for all bills. 

A YOUNG man named May, an assistant to his uncle, a horse 
trainer at Sutton, obtained on Monday in the Secondaries’ Court a 
verdict for £900 damages against the London and Brighton Rail- 
way Company for injuries received in a collision near the Victoria 
stationin May last, when the plaintiff's skull was fractured. 

CONFERENCES between delegates of the Russian and Austrian 
Railway companies, just held in Vienna, have agreed as to the 
bases of a new tariff, and have adjourned to Trieste, where, with 
the concurrence of the Austrian Lloyd, a tariff will be fixed be- 
tween Bombay, Calcutta, and St. Petersburg and Moscow, vid 
Austria. 

A MEETING has been held at Bury St. Edmunds to induce sub- 
scriptions for the further amount of capital required (£67,000) for 
the construction of the Bury St. Edmunds and Thetford line. It 
has been on hand since 1865, and hitherto the amount of capital 
raised has been less than £20,000. Several of the promoters of the 
undertaking have now promised to increase their holdings. 

Mr. Porrer, the chairman of the Grand Trunk of Canada line, 
says, with regard to the Toronto rolling mills, it has been found 
that rails rolled there would last as long as three or four times the 
number of rails shipped from England to Canada during the last 
three or four years. The Toronto re-rolled rails are acknowledged 
to be the best rails that can be made in Canada, and a few weeks 
before he left Canada, as a great favour, they allowed the Great 
Western of Canada Company to have 300 tons of rails re-rolled at 
the company’s Toronto rolling mills. 

THE Bombay, Baroda, and Central India Company report that 
the open line has been further increased, and now made 308 miles, 
having forty-six stations. The line is maintained in a good 
state, but some difficulty has been experienced in the bridge works 
on the river Saburmuttee, which is a rapid river. The screwing 
of the piles for the piers has caused some trouble, but the bridge 
will be a strong one, and the cost not very great. The 2} miles of 
line from Ahmedabad to the north side of the river Saburmuttee 
are just finished, and will shortly be opened, making the total 
length 311? miles. The final arrangements for the goods ter- 
minus at Colaba, onthe harbour side of Bombay, have not yet been 
completed, but it is hoped that the land will soon be placed in 
the hands of the company. 


THE opinion seems to be gaining strength that the Pacific Rail- 
road is working a great change in the climate of the Plains. In- 
stead of continuous droughts all along the railroad rain now falls 
in refreshing abundance. In Central Ohio, for example, it is said 
the climate has been completely revolutionised since iron rails 
have formed a network all over that region. Instead of the 
destructive droughts formerly suffered there, for some four or five 
years there has been rain in abundance—even more than enough 
to satisfy all the wants of farmers. This change is thought to be 
the result of an equilibrium produced in the electrical currents, 
which has brought about a more uniform dispensation of the rain. 
It is a fact within the observation of all who remember anti- 
railroad times that there are now few or no such thunder-storms 
as formerly took place in New England. 

A Great Eastern shareholder proposes that, ‘‘ there being very 
large tracts of grass land almost entirely isolated on the coast of 
Essex, on the Blackwater River, with a natural harbour contiguous, 
with no cross tides in or out, and with three fathoms water at low 
tides, close to the above mentioned grass lands, it becomes a ques- 
tion for the London market seriously to be fully ventilated whether 
the foreign cattle should not be landed on these isolated grass lands, 
detained there some hours to be cooled, refreshed,and inspected,and 
then sent to the market and abattoirs in London, to be sold and 
slaughtered. The cost of transport by the Great Eastern Railway 
would not exceed the present charge from Victoria Dock to Islington, 
and no doubt the railway would provide cattle cars that would 
prevent the possibility of contagion if any diseased animal should 
escape the above searching and prolonged inspection. The route 
from Hamburgh, Rotterdam, Tonning, the principal cattle ports to 
London, lies in a direct line through these grass lands. It would 
in all cases save six to seven hours’ confinement of the cattle in a 
heated steamer, and on some occasions of fog, &c., of even days of 
confinement. 


THE report of the Oude and Rohilkund (Limited) directors 
states that the progress made during the half-year may be con- 
sidered satisfactory. Permanent way materials for a length of 
300 miles have been supplied, and a further quantity ordered for a 
length of 230 miles. An arrangement has been made with the 
Inlia General Steam Navigation Company to receive in Calcutta, 
and to land at Fyzabad, on the river Gogra, at least 30,000 tons of 
permanent way materials, and this work is being done well. An 
arrangement has also been made with the East Indian Railway to 
carry 16,000 tons of materials to Benares, so that the transport of 
permanent way for the lines in the Oude and Benares division may 
be considered as provided for. The works of the Ganges Bridge, 
which commenced on the 4th of March, have made rapid progress 
under the management of Mr. Newton, the engineer in charge. 
Operations have been confined to the first seven piers on the Cawn- 
pore side of the river. Of thesean aggregate height of 460ft. has 
been built in the 10ft. brick wells, which have been sunk to an agere- 
gate depth of 36ft. below the surface of the river bed. The No.7 
pier has attained the present maximum depth of 36ft. On the 
Byram Ghat Extension, 394 miles, about 79 per cent. of the earth- 
work and 23 per cent. of the masonry have been executed. In 
laying out the Rohilkund lines, the gradients obtained generally 
are so favourable that a ruling gradient of 1 in 500 has been 
adopted. 


THE Indian Tramway Company report that two new companies 
have been registered—the one the Carnatic Railway, to proceed at 
once with the works of the extension, taking over the present line, 
under the Government guatantee of 5 per cent. ; the other, the 
Pondicherry Railway Company, which will limit its operations to 
completing the negotiations with the French Government and 
submitting the result hereafter to the present shareholders in the 
tramway company, with the view to their having the option of 
taking their proportion of shares or stock, should the French con- 
tract be so satisfactory as to induce them to desire it. The Car- 
natic Railway prospectus will be issued to the public immediately 
after the next special meeting on the 5th of January, which will be 
held to confirm the resolutions to be passed that day. The Pondi- 
cherry prospectus will be deferred until the further negotiations 
have been completed as a distinct undertaking. The Indian 
Tramway Company will be wound up, as being no longer necessary 
or required. The directors have only one subject of unavailing 
regret. They have used their best exertions to obtain the guarantee 
upon the whole £100,000 of the present capital, but the Govern- 
ment have finally decided to exchange the £100 000 guaranteed 
3 per cent. for £60,000 to be guaranteed 5 per cent., when 
they grant the extension and guarantee upon all the new capital of 
5 percent. No time will be lost in commencing active operations. 
A small staff of assistant engineers will be at once despatched for 
the surveys and setting out the new line, under the Government 
direction ; contractors’ engines will follow in due course, and the 
board confidently look forward to the construction of the Carnatic 
Railway upon the economical and sound principles on which they 
have hitherto acted under the advice of their consulting 
engineers, one of whom, Mr. D. Fox, has made the question his 
special ow i and has had much experience in the matter. The 
more general use of steel rails and iron sleepers is among the sub- 
jects which will have full consideration, both by the board and by 
the Government, as advised by the engineers. 





NOTES AND MEMORANDA, 


AN excellent material for uniting water pipes is prepared by 
combining four parts of good Portland cement and one part of un- 
slacked lime, mixed together in small portions in a stout mortar, 
adding enough water to permit it to be reduced to a soft paste. 
Pipes thus united have been in use more than six years without 
any leak. 

THE number of furnaces in blast in 1868 was 560; and the 
make of pig iron in Great Britian amounted to 4,970,206 tons, an 
increase of 209,183 tons over 1867. In England the make was 
2,970,905 tons, and increase of 159,959 tons; in Wales and Mon- 
mouthshire, 931,301 tons, an increase of 12,221 tons; in Scotland, 
1,068,000 tons, an increase of 37,000 tons. 


A GREAT economy in the manufacture of bread is secured by the 
following process :—Gluten to the amount of 10 or 12 per cent. is 
extracted by boiling water from bran, and the flour is kneaded 
with this infusion, whereby from 20 to 30 per cent. more bread is 
obtained. The bread, of course, is not so white as that of first 
quality, but is much more nutritious. 


THE exploration of the caves at Wellington, in the western dis- 
trict of New South Wales, under the direction of Mr. Krefft and 
Dr. A. M. Thomson, is making good progress, and many remains 
of extinct animals, some of which are new to science, have been 
discovered. A trial shaft is already put down in the centre of 
the Breccia cave, to the depth of 15ft., and bones are still found 
at that depth. 


AN instrument for determining the hardness of metals has 
been invented by a French engineer. It consists of a drill, turned 
by a machine of a certain and uniform strength. The instrument 
indicates the number of revolutions made by the drill. From this, 
compared with the length of the bore-hole produced, the hardness 
of the metal is estimated. It is said that most rails are tested in 
France by this instrument. 

A TABLE which has been prepared in illustration of the produc- 
tion of rails in France during the last ten years presents the 
annexed results : 1859, 101,426 tons ; 1860, 121,438 tons ; 1861, 
164,371 tons; 1862, 216,175 tons; 1863, 226,948 tons; 1864, 215,983 
tons ; 1865, 184,131 tons ; 1866, 159,061 tons; 1867, 154,351 tons ; 
and 1868, 202,204 tons. The average price per ton in 1859 was 
£10 2s. per ton, while, in 1868, it had fallen to £7 2s. per ton. 


Ir is stated that Dr. McQuillen has exhibited, in the Microscopi- 
cal Department of the Academy of Natural Sciences at Phila- 
delphia, slides of blood corpuscles of men and the lower animals, 
to which chloroform and nitrous oxide had been administered, to 
show that there was no morphological change in these bodies after 
administration of anzsthetics, as stated by certain physiologists in 
England. He showed specimens also in which, the blood corpus- 
cles having been brought into actual contact with cholorform and 
ether, disintegration had taken place. 

Tue North American Review states that there are now in 
America and Europe more than a hundred and fifty manufactories 
of india-rubber articles, employing from four to five hundred 
operatives each, and consuming more than ten millions of pounds 
of gam perannum. The business, too, is considered to be still in 
its infancy. Certainly it is increasing. Nevertheless there is no 
possibility of the demand exceeding the supply. The belt of land 
around the globe, five hundred miles north and five hundred miles 
south of the equator, abounds in trees producing the gum ; and 
they can be tapped, it is said, for twenty successive seasons. 
Forty-three thousand of these trees have been counted in a tract of 
country thirty miles long and eight wide [Each tree yields an 
average of three tablespoonfuls of sap daily, but the trees are so 
close together that one mun can gather the sap of eighty in a day. 

ANOTHER article cf colonial production which has for years past, 
from time to time, attracted public notice, seems now to have 
some chance of assuming, ere very long, an important place in the 
exports of Mauritius. This is aloe fibre, which is now being ex- 
tracted for exportation by several persons; and in Bourbon, 
where sugar planting has ever been less successful than Mauritius, 
a still larger amount of attention has been bestowed on this fibre ; 
and machines have been erected in several places, capable of heat- 
ing out 1000 lb. of it per diem. The aloe (that known as the Yucca) 
grows wild in immense numbers on the mountains of these islands ; 
and, like all species of aloes, it is very hardy, being little affected 
by dry seasons. The fibre is worth £25 to £30 per ton in Europe, 
and it is believed that it well gradually become an article of 
considerable importance in the colony. It will be remembered 
that some time since a correspondent made some inquiries about 
machines for working up this fibre into cordage. 


A coaTiING of gold which is brilliant without burnishing may 
be imparted to porcelain by means of a mixture prepared as 
follows:—Thirty-two parts of gold are to be dissolved in aqua 
regia, containing 128 parts of nitric, and the same amount of 
hydrochloric acid, heat being applied. When the solution is com- 
plete one and one-fifth part tin and the same amount of butter 
of antimony are to be added; and after heat has been applied 
the result is to be diluted with 500 parts water; also sixteen 
parts sulphur and the same amount of Venice turpentine are to 
be gently warmed until they form a tough uniform dark brown 
mass, which is to be thinned with fifty parts oil of lavender. The 
solution of gold is poured into this, and the mixture being kept 
warm it is to be constantly and gently stirred until a uniform 
liquid is obtained. On cooling the water and excess of acid sepa- 
rate, and the resinous mass thus obtained is to be well washed 
with water and dried, then thinned with sixty-five parts oil of 
lavender and 100 parts oil of turpentine, and having been heated 
until it becomes of a uniform consistence five parts basic nitrate of 
bismuth are to be added to it, after which it is to be left at rest 
till it is quite clear. The clear portion may then be poured off, 
and is ready for use. It dries quickly on the porcelain, and the 
gilding is brought out by the application of a high heat. 


Or the early history of American caoutchouc we have very 
interesting accounts. Among the earliest is that of Herrera, who, 
in his account of Columbus’ second voyage, speaking of the natives 
of Hayti, says :—‘‘ They had other amusements, such as the game 
of ball, for which they had a house set apart, and they played it so 
mavy on each side, without sticks or bats, for they struck the balls 
with any part of their bodies, and with great dexterity and nimble- 
ness. And the balls were of the gum of a trve, and, although 
large, were lighter and bounced better than the wind-balls of Cas- 
tile.” Juan de Torquemada, however, seems to be the first who 
mentions the tree yielding this substance, viz., the Ulequahuitl, 
or Castilloa elastiea, Cerv. In his ‘* De la Monarquia Indiana” 
published at Madrid in 1615, when speaking of Mexico, he says :-- 
**There is a tree which the Indians call Ulequahuitl ; it is held 
in great estimation, and grows in the hot country. It is not a 
very high tree ; the leaves are round and of an ashy colour. This 
tree yields a white milky substance, thick and gummy, and in 
great abundance. To obtain it, the tree is qeuniied with an axe 
or cutlass, and from these wounds the liquid drops. The natives 
collect it in round vessels of different sizes, called, in their lan- 
guage, ‘‘xicalli,” but by us calabashes. In these they allow it to 
settle in round balls, of the size most convenient for the purposes 
to which they are about toapply them. When quite set they boil 
them in water, in which state the gum is called “ulli.” The 
Indians who have got no calabashes smear their bodies over with 
it (for Nature is never without a resource), and when it becomes 
dry they remove the whole incrustation, which comes off in the 
form of a very smooth membrane, its thickness depending on the 
will of the party collecting. They then make it into balls and 
boil them as before. Our people (i.¢c., the Spaniards) used it in 
waxing their cloaks, which were made of coarse canvas, so as 
make them resist water; and, in truth, it is of great effect in 
pevating the water, but not so the sun, for the rays thereof melt 
10.4; 





MISCELLANEA. 

3IRMINGHAM has had a narrow escape from a strike amongst the 
unskilled lobourers of the gasworks that would have left the whole 
district in darkness, at least for a time. 

A GoVERNMENT inquiry, which is likely to have an important 
bearing upon the question of the utilisation of sewage and the 
liability of local boards of health to execute works of drainage, 
was opened on Monday at the office of the Aldershot Local Board 
of Health. 

Mr. Rosert Severs, a Scotchman, the engineer who superin- 
tended the construction of the piers at San José, of Guatemala 
and La Libertad and Salvador, both in Central America, died on 
the 28th of October. He had been previously employed in the 
Panama Railway. 

THE Board of Works recommend a constant water supply to the 
metropolis as most desirable, and are about to seek an interview 
with the Home Secretary for the purpose of inquiring if it is the 
intention o the Government to bring in a measure founded upon 
the report of the royal commirsion. 

Ir has been officially intimated from Constantinople that the 
Bagdad-Fao line of Turkish telegraph, which has been interrupted 
for the last three months, has been provisionally re-established. 
The repairs, though not quite completed, will, itis believed, admit 
of permanent re-establishment in about a week. 

An attempt made to secure a further advance in the price of 
iron in Belgium appears to have resulted thus far in failure. The 
current price for rolled iron is £6 16s. per ton, but it is understood 
that this quotation has been maintained with some difficulty of 
late, and that in a few cases a slight reduction in prices has even 
been submitted to. 

On Saturday Messrs. Bowdley, Chaffer, and Company, of 
Liverpool, Jaunched an iron strew steamer named the Limari, 
built for the Valparaiso Steamship Company. The Limari is 220ft. 
between perpendiculars, 31ft. beam, and I7ft. Gin depth of hold. 
Her engines, which are being built by Messrs. Fawcett, Preston, 
and Company, will be of 150-horse power nominal. 

Tue Société Centrale de Touage, which has its seat in Brussels, 
has lately made a satisfactory experiment as to the practicability 
of introducing wire cable towage on the Rhine. The great advan- 
tage of the system is the saving of coals effected by the use of the 
cable, which is calculated at 75 per cent., the great objection to its 
general adoption being the difficulty of moving the vessels thus 
towed out of the way of other ships. 

THE following has been received from the Indo-European Go- 
vernment, Telegraph Department :—It has been officially inti- 
mated to this department from Constantinople that the Bagdad Fao 
line of Turkish telegraph, which has been inter t r the last 
three months, has been provisionally re-established. The repairs, 
though not quite completed, will, it is believed, admit of perma- 
nent re-establishment in about a week. 

A TUNNEL which is to connect the new station of the Great 
Northern, the Midland, and the Manchester, Sheffield, and Lin- 
colnshire nt Railways in Ranelagh-street, Liverpool, with a 
new line about to be constructed to Manchester, will shortly be 
commenced. It will be over one mile five furlongs in length. 
In its course the new tunnel will pass under the Wapping tunnel 
of the London and North-Western Company. 

THE undermentioned fifteen gentlemen cadets have been 
recommended for commissions in the Royal Engineers :—Mr. de 


Villamill, 26,141 marks; Mr. Gore, 25,748; Mr. C. Johnston, 
23.54 ; Mr. Brown, 25.464; Mr. Lloyd, 25,315 ron, 
24,19' ; Mr. Condor, 24,086; Mr. Mitchell, 2: Rich, 
22,888; Mr. Du Boulay, 22,827; Mr. ; Mr. 
Hudson, 22 208; Mr. Sykes, 22,187 ; Mr. ; Mr 





Davis, 21,450. 

ONCE more, 
Russian pape 
Balaklava. 
asperated 
with ball « 


after the lapse of so many years, we read in the 
rs of Lord Cardigan’s brilliant cavalry attack at 
Taking the idea from their artillerymen, who, ex- 
at the terrible charge, on that occasion loaded their guns 
and canister at once, the Russian Ordnance De partment 





are stated to have invented a missile which combines the two 
things. It is called sharocha, and, as is the case with all new 
devices of the kind, is said to out-Herod Herod in destructiveness, 


We (Zimes) understand that Col. Bray, 4th Regiment, has 
during the past wee k exhibited his *‘ model infantry soldiers ” to 
the Adjutant-General, to the Royal Engineers’ staff, to the War- 
office, and to the Pimlico staff. The proposed changes in the 
equipment and dress have been so favourably received, and so 
minutely and carefully examined at the different offices, that it is 
now tolerably certain they will be brought to the favourable 
notic: of the Minister of War, with a view to their being tested 
by actual trial. 

Four complete machines for the manufacture of Boxer’s cart- 
ridges for breech-loading rifles have been prepared and packed in 
the Royal Arsenal, Woolwich, for the use of the Ordnance De- 
partments at Bombay, Madras, and Calcutta. The packages are 
being shipped at the Arsenal as fast as facilities will allow, for 
conveyance to their destination, and on their arrival the machinery 
will be put together, and cartridges made in India in suflicient 
quantities to meet the regular demand, thus saving the expense of 
the cost of their carriage from England. 

INDICATIONS accumulate that the success of the Suez Canal will 
rapidly bring about a solution of the question of the practicability 
of a ship canal to unite the Atlantic and Pacific. The Nicaragua 
route seems at present to attract the most attention. As to the 
raising of the necessary means, which have been estimated as high 
as twenty millions sterling, much will depend upon the pecuniary 
results of the Suez Canal. If these should be satisfactory the 
affair may perhaps come to be entertained even as a private enter- 
prise. Otherwise State aid may be invoked. In one form or the 
other there seems little doubt that the American people will force 
the accomplishment of the design. 

AMERICAN protection is producing fruit. The New York 
Chamber of Commerce has resolved to recommend to the Con- 
gress of the United States about to assemble the modification of 
existing laws, so that—(1) Foreign-built steamers may be imported 
free of duty, and privileged to carry the American flag, provided 
they are American owned, and not to be employed in our coastwise 
trade. (2) Thatiron plates and such other material tor the con- 
struction of steamers as may be deemed advisable be admitted free 
of duty. (3) That on all ship stores procurable in bond, drawback 
be returned, as upon goods shipped for sale in foreign lands ; and, 
finally, that ample subsidies be granted to lines of steamers built 
in American yards, to the end that a competition with powerful 
foreign organisations may be successfully inaugurated and sus- 
tained. 

THE new torpedo, says the Daily News, must be a formidable 
monster, if all reports be true. It has been invented by an English 
engineer, Mr. Whitehead, living at Fiume, on the Adriatic. The 
first idea of it was suggested by Captain Luppis, of the Austrian 
navy, who proposed to make a torpedo which should float on the 
surface of the water, and move forward by force of steam—the fore 
part filled with explosive matter—the after part containing the mo- 
tive power. Mr. Whitehead modified this design, and produced a 
torpedo in the shape of a large fish, floating at any determined depth 
under the surface of the water, the fore part filled with explosive 
matter, but the motive power in the after part provided by com- 
pressed air instead of steam. This vessel is like a swordfish, with 
not only a snout in front but with snouts projecting from the sides 
and rising up vertically, Charged with dynamite or nitro-glycerine, 
the torpedo can make a hole in the hull of the strongest iron- 
built vessel ; and can be made to run forward to its destination, 
under the water, either in a straight or in a curved line. The 
mechanical construction of the monster is kept a profound secret, 
this being considered safer than the security of a patent. 
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ONE-HORSE ROAD STEAMER 


In the annexed en- 
graving we give a design 
by Mr. L. ; " = 
Leith, for a little road ae 
steamer or steam veloci- 
pede, which will interest 
many of our readers. 
The main frame consists 
of a single angle iron. 
The boilercontains three- 
quarters square foot of 
grate surface, and about 
16ft. of heating surface. 
The coal bunkers are 
situated on each side of 
the boiler. The driver's 
seat is made long enough 
to contain two persons, 
and is hinged at the top 
to form a locker inside. 
There is a tool chest at 
the back of the seat 
with hinged lid. The 
water tank is placed 
below the frame, and 
has a filler standing out 
behind. The _ driving 
wheels are 4ft. in dia- 
meter, and have steel 
tires one-quarter inch 
thick ; on to the boss of 
each driving wheel is 
fixed a grooved driving 
pulley 14in. in diameter. 
The main axle is cranked 
to clear the tank, and 
each driving wheel runs 
loose on it. The main 
bearing springs are fitted 
with rubber washers; 
there is also a brake on 
each wheel worked by a 
foot lever. On the main 
frame, to the forward 
side of each bunker, are 





TO CARRY TWO PERSONS. 
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fixed twoplummer blocks 
which carry a double- 
throw crank shaft. The 
steam cylinders, 2}in. 
diameter by 4in. stroke, 
are fixed to the top of 
each bunker ; there is no 
reversing gear, but a 
single eccentric working 
forwards and cutting off 
at 8ths. On each end of 
the shaft is fixed a fric- 
tion cone carrying a 
grooved pulley 6in. dia- 
meter, and from this 
pulley motion is com- 
municated to the driving 
wheel by a half-inch gut 
cord, thus allowing the 
engine to turn with faci- 
lity. The single leading 
wheel is carried in a fork 
fitted with a volute 
spring and rubber washer, 
and governed by levers 
as shown. The boiler is 
fed by a No. 1 brass injec- 
tor placed through the 
foot-plate. The engines are covered from the weather, and it 
will be seen that there is plenty of power to ascend a con- 
siderable incline. As regards speed, it could be guaranteed to run 
100 miles per day of ten hours over any high road in England, 
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which, with a good driver, might be considerably increased. In 

conclusion it may be stated that it is the duty of the man on the 

right to drive and steer, and, if necessary, work the brake, and 
| the one on the left to fire the boiler and look after the water. 








NOONE AND CO’S SEWAGE MACHINE. 

ALL modes of dealing with sewage which have any reasonable 
prospect of success deserve attention at the present time. The 
subject is still to a great extent sub judice, and very possibly 
some methods which are not absolutely the best will be 
found to possess a certain value under particular circumstances, 
or they may render valuable service as auxiliaries to more com- 
prehensive plans. Neither is it likely that all the local autho- 
rities of the kingdom will be disposed to adopt one stereotyped 


system for the disposal of their sewage. All that the Legislature | 


can properly demand is that the health and comfort of the 
public shall be duly respected. The exact mode may be left to 
the local judgment, and a certain variety in the means adopted 
may ultimately prove of great practical advantage. 

With these views we come to the consideration of Messrs. 


| of revolving scrapers attached to the vertical shaft m driven by 
a band from the main shaft /. 

When the solids have passed round the upper trough they fall 
through an aperture into the second trough, where they are car- 
| ried round by similar scrapers, and then fall into the lower 
| trough, where they are treated in the same manner, and are 
| finally delivered in a partially dried state at the door x. 
The chamber is heated by flues passing under each of the cir- 
cular troughs from the furnace door o. 

The whole of the machinery is driven by a band from a sma!l 
| vertical steam engine p to the main shaft f, the dredger being 
| worked by the band q, as shown by dotted lines. 
| The lime tank / has an agitator e', and the milk of lime is 
| conveyed into the ammonia tank gy by the pipe vr, The ammonia 








Noone and Co.’s patent for deo- 
dorising and utilising the solid 
matters of sewage. The process 
has been tried at Hastings in con. \\ 
nection with the main drainage | 

of that town. The accompanying 
diagram is a plan of the appara- 
tus, substantially the same as that 





tunk is sealed by a dipping plate at the opening, which allows 
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employed at Hastings, but with = — =~ == 


some modifications suggested by 
experience. : 

a is a dredger for raising solid 
mattera from the: dredger pit 4, 
which is in communication with 
the large underground tank, con- 
structed to receive the whole of 
the town sewage. c is a trunk 
or shoot to convey the solids from 
the dredger @ to the covered iron 
tank d, where they are stirred and mixed by means of the 
agitator e' driven by bevelled gearing from the shaft /. 

From the tank d the solids pass on over a weir and under a 
dipping plate into a second tank g, called the ammonia tank, 
where they are mixed with milk of lime from the lime tank h, 
and are further stirred and amalgamated by the agitator e'’. 
The ammoniacal gas liberated by the lime passes over into an 
carthenware bulb condenser ¢ containing hydrochloric acid, and 
is there fixed. 

From the ammonia tank g the solid matters pass on in a semi- 
fluid state to an endless wire cloth, travelling nearly horizontally 
on the rollers jj in the chamber k. The wire cloth, which is 
driven by pulleys on the roller spindles by bands from the shaft 
J, strains off the water from the solids, and carries them into the 
drying chamber /, which is made with three circular troughs or 
channels one above another. The solids are received in a pasty 
state in the upper trough, and are kept travelling in it by means 





| the solids tu pass on to the wire cloth and prevents the escape of 
gases. When the hydrochloric acid in the condenser is sufficiently 
neutralised and saturated with ammonia, a portion of it is drawn 
off through the pipe shown by a dotted line from the condenser 
i to the evaporating pans ss, where the acid being driven off hy 
| heat, the ammonia is recovered in the form of sal ammoniac, 
| fresh acid being added to the condenser to supply the place of 
| the neutralised acid taken away. The acid fumes given off by 
| evaporation pass into a tank ¢ containing water, and are there 
| condensed. 
| This is the whole of the process that need be used when com- 
plete purification of the water drained from the solids is not 
| required. When the water is required to be delivered pure it is 
| conveyed from the wire cloth chamber & to the large tank wu u, 
where it is treated with precipitating chemicals, the additional 


svlids so obtained being passed through the drying chamber, and | 


so mixed with the substances previously obtained. 
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The tavks and chambers are all constructed of iron, and 
closely covered, so that no smell whatever is produced by the 
process, nor is any nuisance occasioned except such as may 
be supposed to arise from the smoke and steam of the small 
engine employed. 

Jn the underground tank, arrangements are made tw arrest the 
solids at the main inlet of the sewer, by percolators and catch 
pits in communication with the dredger pit. 

The works are not now in operation, the machine as erected 
having been found too large for the town of Hastings. Where 
the large tank wu, is not required, the whole machine may be 
contained in a space 24ft. by 16ft., sufficient for a population of 
20,000. 

That the machine erected at Hastings should prove dispro- 
portionately large is not to be wondered at, when we remember 
that human excreta (such being still saturated with water) only 
amounts to about half a hundredweight in a year for each 
individual in a mixed population. The utility of this plan may 
be viewed in two aspects. Firstly, supposing it applied to a town 
situated at the seaside, the effluent water from the main out- 
fall will carry with it into the sea nothing calculated to create a 
deposit on the shore. So much water, slightly discoloured, will 
pass into the sea, and will go away with the tide, leaving nothing 
behind it to pollute the rocks, sand, or shingle. Secondly, if the 
town be situated on the banks of a river, it will be practicable 
so to treat the sewage that neither the process itself nor the 
effluent water shall create any nuisance. Where it is requisite 
that the whole of the effluent water shall be pure, it is only 
needful that a proper precipitating agent shall be employed, 
instead of relying solely upon mechanical deposition. A very 
efficient process of this kind has been perfected under the patent 
of Mr. Lenk, and bids fair to be of great service. That process 
demands the use of some appliance for lifting and drying the 
deposit, and this appears tu be provided by the mechanical 
arraugements of Messrs. Noone and Co.’s invention. There 
seems no reason why the two combined should not suffice to 
extract virtually the whole of the fertilising ingredients con- 
tained in the sewage, the value of which should render the 
undertaking remunerative, while at the same time every sanitary 
requirement would be fultilled. 

Even in those cases where sewage irrigation is adopted, it is 
exceedingly likely that some additional method of dealing with 
the sewage will be found extremely valuable. Where the area 
of the land is limited, it is almost inevitable that at some period 
of the year the sewage will be in excess of the quantity required. 
Under such circumstances, to continue pouring the sewage over 
the land is to inflict a sort of plethora upon the svil, while the 
water which runs off is sure to be more or less impregnated with 
sewage matter. Land overdosed with sewage is likely itself to 
become offensive, in addition to which there is a great waste of 
fertilising material. This overdosing of land is a common error, 
and hashad a great tendency to prejudice the utilisation of sewage. 
Another important part of the question is the possible risk of 
pollution to certain classes of crops. It would seem desirable 
in some cases that the sewage, when applied to the land, should 
be free from solid particles which might otherwise be deposited 
on the stems and leaves of vegetables. The Noone process 
would arrest this form cf sewage, at the same time converting 
it into a marketable commodity. 

The invention has the merit of being easily applicable to small 
towns as well as large ones. A ho.se would be sufficient to wok 
the machine for a small population. The process also is so com- 
pletely separated from the external atmosphere, that it could be 
used in the most crowded neighbourhood without the risk of 
emitting any offensive smell. 

Notwithstanding the inherent excellence of sewage irri- 
gation, there can be no doubt thut in the case of many 
towns it is beset with formidable difficulties. For in- 
stance, it was announced some months ago that the autho- 
rities of Merthyr Tydtil, having expended £30,000 in drain- 
ing their town, were contemplating an additional outlay 
ot £20,000, in o:der to continue their main sewer seven miles 
further, and to prepare 40U acres of land for the reception of 
the sewage. In all such instances it may be presumed that the 
local authorities would be only too glad to utilise their sewage 
in a more ready and less expensive mode. One such method 
certainly seems tv offer itself in the invention which we have 
now described, and we hope the project will not fail to realise 
the good which we have ventured to predicate concerning it. 








THE eighteenth annual meeting of members of the London Asso- 
ciation of Foremen Engineers will take place at 8 p.m., on Satur- 
day, the first day of January, at the City Terminus Hotel, when 
the balance-sheet will be presented, and officers for 1870 elected. 

CoMPANy or Fives LILLe.—This important company held its 
annual meeting a short time since, when the report of the directors 
was made to the members, announcing a net profit, after payment 
of general expenses, interest, &c., on obligations, and reserve fixed 
by the statutes of the company to cover wear and tear of material, 
of 1,876,446f. (£75,058), disposed of in the following manner :— 
Reserve fixed by statutes in round numbers and pounds sterling, 
£3753 ; interest at 6 per cent. in shares, £14,400 ; special reserve 
for the extension of the operations of the society, £5082 ; balance 
divided between the shareholders (at the rate of 45f. per share), 
and the council of administration according to law, three-fourths 
to the former and one-fourth to the latter, £28,800. The reserve 
fund of the society consists of the following items :—To cover 
wear and tear, £16,638 ; reserve fixed by statutes, £10,872 ; 
extraordinary reserve, £67,744 ; total, £94,465. To which has 
just been added a sum equal to £280,000 in shares, to form a fund 
for the rolling stock. 


FRENCH REPORT ON THE EMPLOYMENT OF MINERAL OILS FOR 
THE HEATING or LocomoTIvEs.—MM. Sainte-Claire Deville and 
C. Dieudonné, on the result of experiments made at the instance 
of the Eastern Railway Company of France, have drawn up the 
following report on the above important subject :—‘* Under pre- 
sent circumstances we are of opinion that in consequence of the 
enormous production of steam in locomotive boilers well con 
structed and heated by means of mineral oil, until by well con- 
ducted and very deep soundings, petroleum, which there is every 
reason to believe exists in certain well-known oe in France, 
shall have been brought to the surface, and until all the products 
of the distillation of coal and schist can be condensed, coal oils 
may be employed with advantage for the eapry Po the boilers of 
locomotives employed to draw heavy trains at high speeds. The 
following are the results produced by a rather powerful engine 
and attached to the report:—The locomotive was of the mix 
kind, four wheels coupled, diameter of cylinders 0°42m. (18in.), 
total heating surface 100 square metres, adherent weight 19} tons. 
It has to the present time run over nearly 900 miles of line, and 
the consumption of oil has been at the rate of five kilogrammes 
per kilometre (19 lb. per mile) when running, to which has to be 
added 216 lb. for getting up steam and 60 1b, per hour when 
standing with fire alight. The weight of water vaporised was in 
the proportion of 10°90 kilos. per one kilo. of oil; good briquettes 
convert only 7°90 kilos. og ilogramme of fuel. The proportion of 
the two then is 138 to 100. The furnace remains in good condition 
and promises long service, and it may be stated that if heavy oils 
can be obtained at fair prices the engine will do good practical 
work,” 





SurpLewent To Tue Enciverr, Dec. 24, 1869. 


MAP SHOWING CAPT. SPRYE’S PROPOSED ROUTE TO WESTERN CHINA, AND COMPETITIVE SCHEMES. 
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REFERENCE TO ROUTES 
Acarr'sPRYE’S. RANGOON TO KIANG-HUNG ON KAMBOJA Rf |< 
S.W.FRONTIER OF CHINA 

B.com™ BLUNDELZS. MOELMYEN waZIMMAY&KIANC-TUNG TO 


C'cAPT™ M*LEODS.MOELMYEN vw LUANC-PHRABANG To KIANG=HUNC 
D com? FYTCHES. MOELMYEN wia ISTHMUS oc KRAW ro BANKOK % 21M MAY 
E OOM?" PHAYRES. RANCOON va TONGHOO,YEMETHEN %TAKAU To 


Fp? MARFELIS. RANGOON via RAWADEE R, MACWE ,YEMETHEN, TAKAU, 
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FOUR-TON SINGLE STANDARD STEAM HAMMER. 


\MESSRS. FRANCIS BERRY AND SONS, ENGINEERS, CALDERDALE, IRONWORKS, [YORKSHIRE, 
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is illustration of a four-ton 


THE above 


an r0int ; 
steam hammer recently made and erected by Messrs. Francis | flange at top and bottom which takes the strain off the bolts. The 


engraving 


Berry and Sons, of Sowerby Bridge, Yorkshire, at the works of 
Messrs. A. Leslie and Co., Hebburn, near Gateshead-on-Tyne. 
As will be seen by the engraving, the hammer is of the single 


standard class, and we believe is the largest that has been made | 


of that description. The standard is made of wrought iron, and 
is bolted to a massive cast iron base plate. The cylinder is 28in. 
diameter and 5ft. stroke, and is bolted between the plates, which 





| 


li 


are made double thickness at this on the cylinder is cast a 
hammer bar is 13in. diameter, and is forged in one piece with the 
piston from the best hammered iron. 
this hammer are that it leaves three sides quite open, and heavy 
or large pieces of work are much readier handled than with a 
double standard hammer, as it can be worked from either side or 
from the front, and the men can see much better what they are 


| doing. 

















THE illustration shows a pair of patent strainers and one 
auxiliary—constructed for a paper-making machine of 72in. in 
width, and making x ge at about 100ft. per minute. The bottom 
—_ are grooved and slitted all over, to form a kind of sieve. 

hey are made of toughened hard-rolled brass, so as to give them 
extra strength and elasticity to stand against the wear and tear 
= subject to. 

e stuff is admitted to the strainer by the “inlet shoots,” and 
flows briskly round the channels in the direction of the arrows, 
and the bulk passes through the bottom plates to the wire of the 
paper-making machine, while a small portion, carrying with it 
all dirt and knots, passes to the “‘outlet trough” and “‘ auxiliary 
strainer.” The trough also receives the backwater from the wire, 
ped sage of it, and, thus diluted, the impure stuff flows to the 
auxiliary strainer, and after passing through it is returned to the 
sand catcher by the stuff pump or lifter. The joints between the 


wel 


The 


ipes are made of suitable india-rubber. 
stuff is so much diluted that it does not readily choke up the 
auxiliary, but in order to facilitate clearing it when that does 


strainers and outlet 


occur a valve is placed in the “outlet trough,” by opening 
which the stuff passes for the time direct to the lifter; the 
auxiliary is thus laid dry, and can be cleaned out or even turned 
up without interfering with the flow of the stuff to the machine. 
When space is wanting the auxiliary strainer can be placed 
under the patent strainer, and two patent strainers can be placed 
in one vat. Two or three channels are adopted for the purpose of 
making the stuff wash the plates by a greater depth of stuff than 
that which flows from a thin film from a wide lip. The necessity 
for an improved strainer has greatly increased of late years, not 
merely owing to the increased quantity of stuff required (which 
| difficulty would obviously be met by using more strainers, or 
‘ larger ones), but owing to the use of finer slits, through which 





The great advantages of } 





yass in a finely divided state, and by which a 
trifling quantity of clotted stuff will be arrested, and form the 
nucleus of a large accumulation. To prevent these deposits is 
therefore essential. It has been done by making the strainer 
revolve—but that involves the construction of an elaborate 
machine, through which the stuff can only be passed by suction 
somewhat disadvantageously applied, Instead, therefore, of 
making the strainer revolve, Messrs. Tidcombe produce the same 
effect by giving motion to the stuff, and, by causing a continual 
flow over the plates, keep them free from all deposit, while the 
strainer retains the simple form and efficient jog action which, 
after forty years’ experience, is still preferred. The amount of 
jog, however, is considerably reduced. 

Messrs, G. Tidcombe and Son assure paper makers that by 
means of this system they may use finer slits, and their paper will 
be very much am. We have been told in one instance, by a 
maker of news paper, that his paper is worth a jd. per lb. more 
since the application of this patent. 

A very important saving is effected by the dilution of the pulp 
in the auxiliary strainer, which causes all the good fibre to pass 
through, and , 4 impurities can then be removed without any of 
the waste generally attending that process, amounting in many 
instances to 40 or 50 lb. per day on a paper-making machine. 

As we said before, it appears to us that the action of this 
machine is like that of a sieve, having the advantage of the 
coarser and injurious matter being washed out of the box by the 
flew of the semi-fluid itself. This is evidently superior to any 
disturbing action on the fluid, such as scratching or raking the 
impurities away, because during that disturbance a great amount 
of impurity is passed through and mixed with the good. 

The testimonials we have seen of its efficiency are of so excellent 
a character that we are glad to place the machine before our 
| readers. 

Its principles may be applicable to other semi-fluids than paper 
pulp—it may be that manufacturers of colour, starch, whitening, 
and other substances, may see that brass plates, with saw-cut 
grooves, on this principle, can be made to answer longer or better 
than their present means. 

The inventor and patentee is a Mr. W. Ibotson, son of the late 
‘*Thotson,” who invented the first paper pulp strainer composed of 
brass bars, and his engineers are Messrs. G. Tidcombe and Son, of 
Watford. 


the stuff will only 











STATE RAILWAYS IN INDIA. 

WE have no desire to prophesy evil things of the new State 
railways, and we sincerely wish the Government of India all pos- 

| sible success in the gigantic undertaking upon which it has just 
embarked ; but we confess that, at present, appearances are the 
reverse of hopeful. If the first appointments are to be taken as 
specimens of the future management of the department, we can 
only anticipate a period of waste, blundering, and all the other 
| evils attendant on official ignorance, inexperience, and inaptitude. 
Surely Lord Mayo must have been in a peculiarly Irish mood when 
he started off, the most daring experiment ever yet ventured on by an 
administration, with appointing toall the most responsible posts men 
whose antecedents made it impossible that they should possess the 
most ordinary practical familiarity with the matters with which 
they are entrusted. What does Major Innes, who is to havecharge 

| of the Indus Valley line, know about railway construction beyond 
the very partial insight into railway matters that may be acquired 
by sitting in a first-class carriage ? We may be wrong, but we are 
informed that not only has Major Innes never been engaged in 
any work of the kind, but that he is actually ignorant of the mere 
technical phraseology which is employed in railway engineering, 
and has still to learn, not only the practical working, but the very 
| alphabet of his new profession. Captain Pollard, who, we hear, is 
to succeed Colonel Drummond, and will therefore, we suppose, 
supervise Major Innes’ proceedings, knows as much about the 
practical construction of railways as does his subordinate ; while 
Major Williams, who, as Under-Secretary to Government in the 
railway department, will decide on the points submitted by the 
other two, is equally without practical experience of the matters 
upon which he will now be called to pronounce an authoritative 
opinion. To crown it all, the Gazette of India informs us that the 

| Government actually intend disposing of the superseded police 
| officers by employing them on the State railways! Add to this 
| that there will, of course, be the same wonderful exhibition of 
| amateur engineering from Simla that has been driving Mr. Lee 
Smith (the Government engineer of the Peshawur State Railway) 
| crazy for the last six months, we have, we think, as fair a prospect 
, of gigantic mistakes, profligate waste, and ignominious failure, as 
| the worst enemy of the new system could wish for.—Jndian 
Public Opinion. 








NATIONAL ENGINEERS’ ASSOCIATION.—A meeting of the National 
Engineers’ Association, which has lodges through Yorkshire and 
Lancashire, was held at Wakefield last week. The meeting was 
attended by delegates from the principal towns in the above coun- 
ties. Amongst other towns represented were Manchester, Liver- 
pool, Oldham, Blackburn, Bolton, Rochdale, Preston, Heywood, 
Burnley, Stockport, Bury, Leeds, Batley, Keighley, Morley, Wake- 
field, Bacup, Birkenhead, &c. &c. The usual business of the 
society having been transacted, the after proceedings took place 
under the presidency of Mr. Williams, of Manchester. A very 
able and lengthy discussion took place on the consumption of 
smoke, the generation of steam, and on matters connected with 
apparatus for the production of steam, and how they could be best 
worked with safety and economy. The delegates afterwards sat 
down to a first-class dinner at the Brunswick Hotel. 

Hurp’s Patent Coat-CuTtineg MACHINE.—(From a_  Corre- 
spondent.)—The coal-cutting machine patented by Mr. Hurd, of 
Rochdale, has been tested during the past few days at the Wharn- 
cliffe Silkstone Colliery near Barnsley, and with the most gratify- 
ing results. It appears to combine nearly all the objects that are 
required in the application of machinery for cutting coal, which 
may be said to be the getting of large coal without producing much 
slack, and at a cheaper rate than by manual labour, the removal 
of the danger incurred by holing by hand, with the advantage of 
better ventilation by means of the discharge of the compressed air 
used in working the machine. On Friday last the machine was 
tried for the first time at the colliery named, and although there 
were some little drawbacks in the first instance, as is usually the 
case with new machinery, still the testing was fully and fairly 
made, and so far brought to a satisfactory issue. After two 
attempts, which occupied some time, and the breaking of a wheel, 
which had to be replaced by a new one, a bank four feet long was 
cut a depth of three feet in rather more than six minutes. In the 
next trial a length of three feet three inches was cut three feet deep 
in five and a-half minutes. In the two following attempts the same 
amount of work was done in exactly five minutes. The coal was 
very cleanly cut, the groove being rather less than an inch and 
a-half, whilst the dirt was cleared away by the machine as it 
advanced. The machine can be worked by one man, being very easily 
moved and made to suit the gauge of the rails in any colliery 
where it might be introduced. One of the advantages attending 
the machine is that the props can be set as it advances, so that 
there is no delay, and by setting them three feet apart there is no 
danger whatever to be apprehended from a fall of coal. Mr. 
Platts, the viewer of Wharncliffe, states that the machine is un- 
doubtedly the best which has been tried in the South Yorkshire 
district, and he thinks will nearly meet all tue require- 
ments of the colliery owners, who have for years been minutely 
noting the results of the various machines which have been 
brought under public notice— but scarcely any of which have, with 
perhaps one exception, stood the test of continuous working. 
Further experiments are to be made with the machine of Mr. 
Hurd, to which we understand the colliery owners and others 
interested in the subject are to be invited. 
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(We do not hold ourselves responsible for the opinions of our 
‘ip J 
Correspondents). 





LINK MOTION. 

Srr,—Mechanical bookmaking engineers have become a very 
numerous and, no doubt, an influential class, hence the observance 
of due decorum in approaching them becomes a necessity ; to 
incur their serious displeasure would be a circumstance so calami- 
tous that annihilation might be preferable, for it must not be 
overlooked that dabbling in print is their native element, in which 
they can sport at pleasure, wielding type as Hercules his club. 
Stringing up my nerves to the highest pitch to meet the occasion, 
I purpose slightly reviewing some of their performances. I should 
certainly be sorry to think they did not render an important quota 
of service to the world ; but precisely to determine its nature and 
extent would be a problem too abstruse for the range of my merely 
practical formula, The favourite mode of operation appears to be 
after the sermonising style : firstly, historical ; secondly, illustra- 
tive ; thirdly, explanatory, and usually winding up with a dog- 
matical preference for certain inventions, pointing out their 
superior advantages over all others, and commending the wisdom 
and sagacity of certain eminent men of cosmopolitan fame for 
their early espousal and adoption of the principles they so strongly 
advocate, thereby assumi.g a prestige and standing which the 
world must accept as a guarantee for the correctness of their 
views and their eminent engineering attainments. 

Respecting history, it is an unquestionable fact that we have 
nothing yet in the shape of correct or well authenticated history. 
True, multitudinous versions have beer thrown before the public, 
and been reiterated over and over again for about the 101st time ; 
but most of them have little or no foundation save in the 
fertile imaginations of their authors. I could cite scores of in- 
stances, but time and space would fail ; however, it may suffice to 
name the fact. The illustrative may be dismissed with the passing 
remark, that it is amongst the best of their performances, but 
abounds sufficiently with inaccuracies to confirm the old saying, 
**Mutation is written upon all things earthly.” 

The descriptive : We here get into such a labyrinth of absurdity 
as almost takes one’s breath, and I can only point out an example 
or two bearing on the subject in hand, which I will proceed with 
at once. In THE ENGINEER of the 26th ult. and 3rd inst. we have 
Mr. N. P. Burgh (who, by the way, I presume, is heralding the 
advent of his new book) enlightening us on the link motion, in 
which he appears to have gone through the customer imute 
above referred to, First we have the history, which is correct in 
the main, to my personal knowledge, for at the time I was fuliy 
aware of the part taken by Williams and Howe (the latter, a man 
of good parts, was initiated into the rudiments of steam mechanism 
in my late father’s vstablishment, Shildon). Allusion is made to 
Dodds’ wedge motion, as the world understands it, I suppose from 
the fact of lsaac Dodds having taken out a patent for it in 1839; 
however, I am prepared to prove that I put it on in an improved 
form to my father’s No, 27 locomotive in 1837, and in 1840 put the 
forked eccentric rod ends face to face, lineable with the journal of 
one pin, connecting them together by a link with a centre pin for 
throwing them in and out of gear on a stock engine subsequently 
supplied to the Lambton line, which was as near an approximation 
to the link as could well be, to be distinct from it. 


2and in your paper of the 26th ult. are said to represent the 
mode in which the link was first applied. I would remark they 
are essentially different in their construction: Fig. 2 has a link 
formed with two sides, the eccentric rod ends coming between 
with single eyes as well as the slide spindle, whereas Fig. 3 is a 
solid link, the attachment to the three points being with double 
eyes— the former being the way it was applied. Fig. 3, however, 
1 am glad to see represents the blundering arrangemeut in a few of 
the first engines, by having the headway eccentric rod at the 
bottom end of the link, and the backway at the top. This Mr. 
Fletcher, North-Eastern Railway (already nawed), pointed out tothe 
Stephensons, who corrected it in subsequent engines. (I pointed 
out the same blunder in the latter end of 1848 on some of Stoddart 
and Slaughter’s engines on the Brighton line, after they had 
worked some time without the error being detected.) 

Thirdly, descriptive : I regret there is a want of perspicuity in 
the table accompanying the illustrations, and whilst I would infer 
that it is intended to represent the first application of the link, 
yet we are told the first was applied to No. 71, whereas the heading 
of the table states it to be from No. 70 locomotive, which we are 
given to understand was provided with the wedge motion. How- 
ever, from the fact of its maintaining uniformity of lead (8in.) 
through all the grades of expansion, it is evident it cannot apply 
to the link, as it is well-known by practical men that one of the 
great defects in the principle of the link is this all but fatal 
variation in the lead, and when it is borne in mind that the first 
links were applied in the blundering way described, namely, the 
back and head way eccentrics to the wrong ends of the link, this 
evil would be increased in the ratio of 3 to 1, it is pretty certain 
the table can only apply to the wedge motion, otherwise if applied 
to the link it is a thorough misrepresentation, thus adding to the 
already voluminous list of absurdities referred to of which I 
promised to give an example or two, and accordingly I give a most 
flagrant one from no less a personage than the illustrious John 
Bourne, C.E., standard mechanical book maker. In his ‘‘Cate- 
chism of the Steam Engine,” 12th edition, 1868, page 445, in de- 
scribing the link motion he refers to the brass block embraced by 
the link, and communicating motion to the slide as follows :—“‘ If 
the brass block be set in the middle of the link no motion is com- 
municated to it, and the valve being consequently kept stationary 
and covering both ports, the engine stops.” Is it possible that a 
man of such professed eminence in the engineering world as to 
assume the position of enlightening the world on mechanical 
principles that have been in every day operation since 1842 shouid 
propagate such flagrant error as we can safely commit the 
correction of to the hands of any intelligent infantine 
engineer not yet out of his swaddling clothes? It is well known 
that the minimum movement of the valve cannot correctly 
be reduced below the lap and lead, but nevertheless I have, 
not only by civil (?) engineers, but by some leading parties in engi- 
neering establishments, been roared down into silence without 
advancing either logical or mechanical argument except that it 
was so, and, like two immutable things that settle all disputes, 
John Bourne’s authority has been quoted. However, I hope our 
friend Mr. Burgh has mastered the subject a little more perfectly; 
but when we come to the application we get into the customary 
dogmas, and of all the valve gears yet known the original common 
link motion is not only the most simple, but the best also. Now 
this might have been tolerated as Mr. Burgh’s opinion, but if few- 
ness of parts, more durable surfaces, and a more perfect action 
has anything to do with the decision, we must simply say the gentle- 
man is in grosserror, My dynamic valve motion has only half the 
number of parts, they are of a more durable description, and is 
exempt from the defect which we have described as almost fatal to 
the link, namely, variation of lead, with consequent variation in 
timing the steam’s ingress. Now it is a well-known fact that in 
the small charge of steam or long grade of expansion the area of 
admission is seriously restricted with the link motion and ordinary 
valve, and although my last slide valve is fully calculated to meet 
this serious detect (I can get an admission area at the long grade 
of expansion, as instanter as the Corliss valve, without the fatal 
wear of the latter consequent on its principle), but such a valve is 
totally inapplicable to the link, on account of the variation in lead 
and ume of admission; but as neither the lead nor time vary in 
my gear the combination and before-named advantages will 
undoubtedly raise it above all others, and it is only a matter of 
time betore it becomes universally adopted, as it is now silently, 
but surely becoming established both in large and small stationary 
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| subject of preparing raw fibres for the paper-making machine. 


. ‘ 4 on | writes as with authority, and alludes principally tu wood, straw. 
We now come to the second head, the illustrative, where Figs. | . z y ! ee! : 





and marine engines, which are daily giving superior and convincing 
results. I can only account for Mr. Burgh’s remarks from his 
imperfect knowledge of the principle and facts. As for the great 
names imported into this matter they may pass for what they are 
worth, 

I trust the said gentleman may succeed in flooding the world 
with superior mechanical light in his new book. 

Joun W. HackwortTH. 

Darlington Engine Works, Darlington, 

December 1869. 

[We have much pleasure in publishing Mr. Hackworth’s exceed- 
ingly modest and coherent letter, but we must reprove him gently 
and tenderly for keeping his own valve gear all to himself. A gear 
so admirable must be, as Josh Billings would say, ‘“‘almost 
Eureka,” and should be brought before the scientific world without 
a moment’s delay.—En. E.] 





Str,—In reference to my former letter, and on which Mr. 
3urgh has made some comments in your impression of the 10th 
inst., I must beg leave to add a few words, 

I have only claimed to be an early and independent worker in 
the field. My letter was written in no invidious spirit, and in 
support of its statements I have letters, drawings, a model, and 
the testimony of persons acquainted with the circumstances at the 
time. 

As I said, my attention was directed to the imperfections of the 
valve gear at an early period, but it was in the years 1842, 1843, 
and the early part of 1844, that it was engaged with the link. 
From the first, I had but one kind, the single bar slotted link ; 
and, although I have since seen variations by others (I remember 
a very neat one had the sliding block grooved in between twin 
solid bars), I believe that simple form is now the general one, at 
least it is so in locomotives. 

I enclose a tracing from the original sketch of my link. In this 
the link worked on to a weigh-shaft lever, as the slide valves were 
then placed above the cylinders—indeed, the American arrange 
ment tothis day. The position at the side came in afterwards, 
Also, this link was drawn straight ; for I was not at the time ac- 
quainted with a ready method of producing it curved, but which 
i subsequently learned could be done on the table of an ordinary 
planing machine. Slotting machines were not introduced, at least 
in this part, I believe. 

As far as my observation went, the link, when once known, was 
applied to all new locomotives ; it was common property to all 
makers, and in full gear answered to its chief predecessor, the fork 
motion, with great advantage in simplicity and facility of working. 

So I was engaged with other studies, and thought little more on 
the subject ; added to which my health was for some years very 
failing, and I had to rest on my oars, and never heard of the trial 
with Mr. Gray. It was only when Mr. Burgh’s paper appeared in 
the Society’s Journal, of which body I have been a member since 
1852, that I again thought seriously on the matter. 

Nottingham, December 20th, 1869. GerorGE P, RENSHAW. 





THE MANUFACTURE OF PAPER FROM WOOD, 


Srr,—In your paper of the 10th inst. is published a letter from 
Mr. F. B. Houghton, in which he enters at some length into the 
He 


esparto, and bamboo, but with an obvious intention of impressing 
on your readers the value of his patented process of obtaining fibre 
from wood. ; 

Your correspondent professes to correct ‘* inaccuracies” and 
point out ‘‘errors.” 1 doubt whether he is successful, and am 
sure that his letter abounds with both errors and inaccuracies ; 
and as he writes with the declared expectation of interesting paper 
makers both at home and abroad, I crave permission to record so 
much of my experience as differs from his own. ‘The subject is 
of vast importance, but I allude to it principally with a view to 
make your inexperienced readers carefully test the allegations 
made previous to embarking in experiments, which, if prematurely 
entered upon, may entail disappointment and loss. I am so 
convinced of your desire to avoid the dissemination of errors that 
I trust you will now permit me to point out those which appear to 
me to be most striking first remarking that, of all manufacturers, 
the paper manufacturer is perhaps the most eager for information, 
he is almost, without exception, convinced that he has much to 
learn, and receives but little aid from the, to him, outer world of 
science. Enormous sumsare invested on hundreds of mills, yet I 
venture to express my belief that not one maker is assured that he is 
adopting a good system, Certainly no prudent man will expend the 
enormous sum necessary to carry out Mr. Houghton’s ‘‘ process ”— 
andit is asserted that £10,000 to £15,000 has already been expended 
at Lydney—without more precise information than is contained in 
the letter you have published. 

My own experience with it, extending over many years and many 
countries, is still too limited to enable me to turn instructor to the 
trade ; but I assert most positively that the ‘‘ error” your corre- 
spondent professes to rectify is no *‘ error” at all—viz., ‘* that the 
cost of wood pulp is somewhat dearer in price than that made from 
straw or esparto.’ It is, indeed, very much dearer. The raw mate- 
rial is dearer ; the time, power, and labour expended on the pre- 
liminary preparation are far greater than for straw or esparto; the 
chemicals used in reducing the wood far greater, the time occupied 
in boiling much more than is needed for esparto, and about the 
same as straw needs; the time and power consumed in heating the 
prepared wood very much in excess of that required for straw or 
esparto; and the chlorine for bleaching must be used in excess, 
as compared with straw or esparto, and, as I believe, always with 
fair results as to colour. 

Your correspondent does not state how much alkali he uses, but 
says, ‘I can make a boiling of wood and one of straw with less 
alkali thanit requires to make two of straw.” Why speak thus 
mysteriously? Why not say at once how much alkali he requires 
to make material sufficient for one ton of paper? And, as he is 
desirous to make the best of his process for wood, why speak of a 
boiling of wood and a boiling of straw? Let me attempt a com- 
parison, first remarking that your correspondent asserts the yield 
from straw, as compared with wood, is as eleven to ten—say 10 
per cent. in favour of straw. I deny this, and will pursue the 
comparison from the commencement to the finish ; i.¢., from the 
wagon load of timber and the wagon load of straw to the resulting 
ton of paper. Again, Mr. H. gives few figures. lam therefore 
forced to make estimates, but will do so with care. Mr. H. says 
60 to 90 cwt. of wood may be boiled thrice during twenty-four 
hours, ‘‘ which is equivalent to three to four and a-half tons of 
paper.” Thus, to make one ton of paper from wood, he consumes 
three tons of wood. Now, to make one ton of paper from straw, 
2 tons 4 cwt. is ample. I should imagine the ton of timber 
cannot be less than 30s., or say the same as straw. Mr. Houghton 
says ‘‘ less than one-half” for the raw material ; but straw can be 
purchased readily in large quantities at 35s. ; and he must be in 
error, I think, in putting the cost of timber at ‘ less than half.” 
My inquiries convince me it is not less than straw; if that be so, 
the cost for raw material would be : Wood, 3 tons at35s. = £5 5s. ; 
for straw, 2 tons 4 cwt. at 35s. = £3 17s. Here we havea difference 
of, say 30 percent. more wood than the straw—which means serious 
additional cost in handling—and a similar percentage in cash in 
favour of straw. The cash percentage may be altered if wood can 
be purchased at less than 45s, per ton; but the proportion of 
yield in favour of straw is 30 per cent., not 10 per cent., as stated. 
Next follows the cost of preparing the wood for the boiling pro- 
cess. To cut 44 cwt. of straw would require say 4-horse steam 
power, and with one of Richmondand Chandler’s fifteen guinea chaff- 
engines it would be cut in five Sr six hours, To cut and crush three 
tons of timber would absorb the power of probably 15-horse power 
of steam, for you have in THE ENGINEER of Sept. 24th described the 
machine as making 250 revolutions per minute, and “‘ shaving off 





sections half an inch thick from the ends of huge timber balks.” 
You add that “suitable rollers feed the wood up to the face of a 
huge rotating plane, and a pair of crushing rollers receive the 
slices as they drop from the knife.” You said ‘‘ the present wood- 
cutter consists of a heavy castiron disc, weighing fourtons, and driven 
directly from a powerful horozontal engine.” I am, therefore, 
perhaps, wrong in saying 15-horse power can do this work of cut- 
ting and crushing—it may be much more. Therefore, compare the 
cost of preparing the wood with the cost of preparing the straw, 
and also compare the cost and wear and tear of the machinery 
needed. I do not believe that in these two items the cost of pre- 
paring the straw would be one-twentieth that of preparing the 
wood, 

Next comes the operation of packing the raw material within 
the boilers ; with straw 44 cwt. would have to be run into the 
boiling vessel, and the alkaline ley would run in at the same time. 
With wood 3 tons would have to be packed on trucks, with, as I 
shall point out, a considerable additional expenditure of time in 
filling the boiling vessel with ley. Now the ley is the most impor- 
tant item in most operations of this nature. The vessel is 
described as 32ft. long by 3ft. 9in. in diameter. This unwieldy 
vessel has to be pumped full of caustic ley, and would contain a 
quantity of fluid enormously in excess of that received for straw, 
and, as I believe, of much greater causticity ; but, even supposing 
it was of equal strength, it is obvious that 3 tons of close-grained 
timber needs at least 30 per cent. more liquor than would be 
requisite to saturate 44 cwt. of straw. 

Mr. H. says he obtains three boils in twenty-four hours, thus 
heating from cold up to the required temperature ; four hours 
blowing off, cooling and emptying three more, thus implying that 
the huge vessel before described is pumped full thrice in three 
hours ; if so it is very good work, as, besides that, it is necessary 
in the same three hours thrice to make and unmake a joint 3ft 9in. 
in diameter, which has to withstand a pressure of 165 lb. to the 
square inch. If this be accurate he consumes about as much time 
as is needful for straw. Ihave said nothing of esparto; it is much 
more readily pulped than straw, and at much less cost for time and 
chemicals ; it yields 50 per cent. of good available fibre, but its 
first cost, now over £7 per ton, is its great drawback. 

Next comes the cost for bleaching. Mr. H. gives us figures to 
bleach straw pulp equal to one ton of paper, that would occupy five 
to six hours, at a cost of at most 40s. The wood pulp would take 
double, probably quadruple, that time, and considerably more 
chlorine. I should estimate the cost of chlorine at 33 per cent. in 
excess of that required for straw, with resulting colour in favour 
of straw, my belief being that wood pulp has not as yet been 
bleached a pure white at one process. 

Next in order comes the boiling operation. Straw may be beaten 
in one hour ; it can be most efficiently and completely beaten in 
two hours. Wood pulp, I believe, has been in the engines at 
Lydney six to eight hours. If Iassess the time at four, i. e , double 
the time required for straw, I believe I shall have named the mini- 
mum time needed. 

The result of the above remarks tend to show that time occupied 
in preparing, bleaching, and beating wood fibre would range, say, 
from 50 to 75 per cent. against wood, as compared with straw. 
That the yield of fibre from raw material is, say, 30 per cent. in 
favour of straw; that in cost for chemica's the comparison is, say, 
30 per cent. in favour of straw ; that the preparation of wood fibre 
involves the use of machinery and coais enormously in excess of 
that required for straw ; and yet the patentee urges that, with the 
exception of straw yielding 10 per cent. more fibre than wood, 
there is no advantage in using it. I do not adopt his 10 per cent., 
but will observe that 10 per cent. is not an unimportant percent- 
age, as a set-off against what I consider so many disadvan- 


tages. He asserts that wood pulp, “bleached or un- 
bleached,” is worth from 25 to 33 per cent. more than 


straw pulp. I do not admit this. Straw pulp is in the market 
at £20 per ton (dry); whether it finds buyers, I know not. 
Wood pulp is in the market at prices ranging from £5 to £20; I 
have heard of nothing higher, nor have I any practical knowledge 
of its fitness for paper. I believe no white paper has been made 
from wood (unless it be very recently). The wood tibre has been 
used as a blend with rag, straw, and esparto, but not per se,as I 
believe. 

Your correspondent, speaking of bamboo pulp, declares trium- 
phantly that he ‘‘ with the greatest facility, developed a splendid 
tibre;’ he does not say why he discarded it. Certainly I know of 
no difficulty in reducing it to pulp. 

Your correspondent also alludes to various modes of pulping, 
points out his objections, and says “‘ My process meets all these 
difficulties.” Sodo others. He also says, **that to heat by the 
direct action of the fire is not only expensive and dangerous, be- 
cause the gum and resin of the wood, or any other fibre, boiled in 
alkali form a coat on the inside of the plate over the tire—tending 
to burn the iron--a risk too great to run when high pressure is 
employed; but it is difficult to get the precise degree of heat 
required.” I deny this in toto. With proper arrangements no in- 
crustation takes place. I have this day examined a plate which 
has been used over a fire, and although it has been in use many 
years, is perfectly clean and sound; nor has any difficulty arisen as 
to the perfect regulation of temperature. 

Be sees to observe that I have given my experience as opposed 
to that of your correspondent. I do not doubt that he believes 
all he has written, but I fancy he is not perfectly au fait as to 
what others are doing. Therefore I think your many subscribers 
may as well note how two individuals may, with perfect sincerity, 
differ. My experience and practice cannot be less than your 
correspondents—I believe it to be more, if he will clearly describe 
his ‘‘ process ” from first to last as resulting from his experience, 
not from theory alone. Setting forth material used, with time, 
and attendant expenses disbursed, in preparing a ton of paper, 
and its value in the market, and can show a protit, he will gratify 
me very much, for I feel confident that the plan described as in 
use at Lydney may be vastly improved upon. It appears to be 
an ingenious, if not a profitable, adaptation of the great Jacob 
Perkyns’ boilerin conjunction witha creosoting tank, supplemented 
by a “‘ huge turnip slicer.” Certainly some years have elapsed, and 
many thousands have been expended at Lydney, since this process 
was in use there ; but 1 doubt whether any regular and continuous 
out-turn of marketable paper has yet resulted, nor have I heard 
of any larger dividends for shareholders. In memory of hard facts 
one is forced to doubt the advisibility of erecting similar works. 

As somewhat opposed to my own belief, I must in candour say 
that many intelligent practical men are in favour of wood fibre 
prepared by mechanical means alone, thus dispensing with the aid 
of chemicals. Such material abounds in the market at prices 
varying from £4 per ton and upwards. I must apologise for 
occupying so much valuable space. R. 


MESSRS. ROBEY’S EXPANSION GEAR. 

Srr,—In your issue of the 10th inst. you give an account, with 
illustrations, of a portable steam engine with improved expansion 
gear, by Messrs. Robey and Co. We beg to inform you that we are 
the inventors of the improved ex ion gear, and that this inven- 
tion was applied by us to a small pair of twin screw yacht engines 
which have been in work since June last. 

Enclosed we hand you a photograph of the engine referred to, 
from which you will see that the wedge principle is applied in a 
reversing «nd variable expansion gear. 

May we beg the favour of your inserting this communication in 
your next issue ? BUXTON AND THORNLEY. 

Waterloo-street, Burton-on-Trent, December 14th, 1869. 


PATENT LAW ANALOGIES CONCLUDED. 
Srr,—I take it that among practical men the legitimate object of 
public discussion is not the definition of abstract truth, but the 


arrangement of pending differences. The best practical debater is” 
he who least exasperates and most conciliates, I also consider 
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that the nature of business men, like human niture in general, 
bears with better grace a large excess of persuasion than a small 
overdose of direct argument. And I imagine that patent law dis- 
cussions are to most persons dry, dull, heavy, prosy, distasteful 
reading. 

In view of these circumstances, I have permitted myself much 
literary trickery to render my letters to you readable without in- 
curring personal unpleasantness. Indeed, I have been so ambitious 
to create some sympathy for my subject, that I would rather hear 
of tén readers being a little puzzled over my letters than of one 
having yawned. But I trust I have not carried this—what shall I 
call it ?— unavoidable hypocrisy of artistic composition to the excess 
of writing disingenuously. I hope I have realised the grave respon- 
sibility of appearing in print. I feel convinced that in alloying the 
truth I have not culpably adulterated it. 

To your question, therefore, whether I really think that Mr. 
Buckle’s condemnation of commercial legislation in general applies 
to patent law in particular, I can honestly reply yes ; after deduct- 
ing divergences from agreements, there remains, in my thought, a 
= balance in favour of the analogy being considered re- 

iable. 

While I see, as yet, nothing to retract, I have, however, several 
points to qualify. 

You are aware that analogies are useful only as guides to 
thought, not as grounds for taking action. It is scarcely necessary 
to mention tbat if an argument is not supported by palpable facts 
no conceivable amount of sophistical comparisons can save it from 
crumbling to pieces when cross-examined. But have you noticed 
how frequently Mr. Buckle, in striving for effect, resorts to over- 
colouring ? 

For myself, I think this author a master of the art of making 
his readers now and then grate their teeth at him, but continue 
reading instead of closing the book. Throughout that long extract 
you kindly inserted with my letter in your issue of the 10th inst. 
there runs this vein of verbal exaggeration, which renders the 
history of “‘ civilisation ’ so pleasant to read. 

Where it might have been sufficient to state in dry terms, 
‘fLaw reformers, as a class, are scarce and in general behind time, 
because the part of gravedigger to defunct legal institutions is, 
ordinarily, so unpleasant and unprofitable that timid and selfish 
characters prudently avoid it ;” in such a case our author does 
not long hesitate to exclaim, ‘* Small thanks to legislators ; their 
work is always out of repair ; better no protection at all than sham 
protection ; the game is not worth candles.” 

To my taste this prickling condiment adds a wonderful zest to 
otherwise tough and heavy matters. 

Yet, after making every allowance for that picturesque onesided- 
ness of style, without which vigorous writing would be impossible, 
I think that Mr. Buckle fully establishes the weighty fact that 
every act of Government interference with trade costs a certain 
price, which is, in most cases, excessive and seldom worth paying. 

Within limits, which I hope to trace on a future occasion, this 
fact bears directly upon the law of patents; for the system, as I 
know it, involves a charge of untold millions upon the national 
wealth. 

For the moment it is my duty to answer, without evasion, your 
inquiry respecting my individual opinion of the sincerity of my 
arguments, 

I beg to explain that personally I am anxious to see the patent 
library and other undoubted advantages of the patent system pre- 
served, and that I have some immature floating ideas how to do 
this. I argue, however, total repeal for the sake of greater sim- 
plicity ; demolition being one part of the work, and reconstruction 
another. Total repeal seems to me, moreover, the only c 
which attracts proselytes during the present confusion of public 
opinion. 

Other correspondence on patent law appearing in the field, 
permit me, Sir, to retire now as rapidly as possible. 

The three points in which I believe my views to be supported 
by Mr. Buckle and other unexceptionable authorities are briefly 
these :— 

The owners of cash—the class of consumers—have a natura 
right to spend their own money where and how they please. It is 
not for any authority to dictate to them, without very cogent 
reasons, in what market they may buy, what markets they shall 
avoid. Their money being their own, they ought to have the free 
uncontrolled disposal of it. 

Patent law, however, compels them in respect of novelties, 
either to patronise first original inventors (patentces) or to dispense 
with newly invented articles for the next seven or fourteen years. 
This is not only in my own view, but, in the words of high 
authority, ‘an infringement upon their civil liberty,’ and it is not 
easily distinguished from a legal attack upon their purse. 
By rendering ingratitude to inventors—ingratitude to proprie- 
tors of patents, I ought to say—a legally punishable offence, the 
law of patents deprives the class of buyers of their natural free- 
dom of choice, lessens the purchasing power of their money, 
*‘ postpones cheapness,’ as Mr. Mill has well explained, and enables 
the class of patentees to overcharge them (admitting this to be 
the correct expression), while no proof at all has yet been led that 
inventors are necessarily the richer for it, if patentees—their 
masters, partners, principals, or a/ter egas, as the case may be- 
amass fortunes ; for it does not immediately follow that wealthy 
employers are the most liberal payers. 

Secondly, I dislike the patent system, because it charges 
inventors a heavy stamp duty for endeavouring to benefit their 
country—a privilege which they ought to have gratis. 

Thirdly, there is the case of duplicate or simultaneous inven- 
tions. At present a man must either invent early or not at all. 
In case two persons happen to overcome one and the same diffi- 
culty by identical means (you know how often this occurs), it is 
simply a race between them as to who shall first reach the Patent 
Office and exclude the other. Though both be equally hard- 
working, equally useful to the public, equally honest, equally 
deserving, only one is rewarded, the other is even forbidden to 
enjoy his own self-made discovery. The labour of the weaker is 
legally confiscated for tke benefit of the stronger and swifter. 
He whose natural feebleness needs most of our sympathy receives 
none, and suffers, in addition, positive, indefensible wrong.” 

You now have the substance of my private opinion fairly before 
ou. Are not in either of these three cases the industrious classes 
egally wronged, in order that industry may thrive? So far from 

being robbery, as it is commonly called, would it not be an act of 
simple justice to set every manufacturer free to improve his own 
business when and how he pleases ? 

I do not, however, pretend to argue the case on behalf of inven- 
tors or producers. My advocacy must stand or fall on those 
grounds which I have advanced as one of the general public. 

As a consumer of goods, I think myself entitled to suggest, with- 
out apology that every buyer ought to be at liberty to have his 
own opinion of the value of invention ; that there should be no 
legal enactment to offer him Hobson’s choice ; that he should be 
free to deal either with true first inventors or with second ones, 
or even with imitations, according to individual choice, subject to 
control of enlightened public opinion. 

If in thisI am in error! shall feel obliged to any one setting 
me right. 

Another suggestion and I have done, for I am tired. Supposing 
I argued my case as the self-elected champion of inventors, might 
not the following monologue ensue ? 

Mr. Asbestos, you made a fair guess when you said that inven- 
tors are not a litigious, ungenerous race; but that the bitterness 
they evince in their quarrels arises from the peculiar justice they 
meet with in the patent law courts. I¢ is undeniable that patent 
law offers them only the shadow of production without its 
substance. The patent library they have paid for and ought 
to have had years ago, is yet to be built. Their 
property is practically at the mercy of any powerful robber 
who contrives to take it under cover of due legal form. Earl 
Granville was right when he said that mext to horsedealing and 














selling wines he knew of no such hotbed of injustice and chicanery | 


as the present law of patents. Mr. Henry Dircks, a thoroughly 
competent observer, is correct in stating that no patent is of much 
value until it has sustained the expense of a heavy Chancery suit. 
As arule, a poor man may take out a successful patent, but he 
cannot keep it. Before it begins to pay it will be pledged, pawned, 
or sold to some wealthy speculator. Well, yes, it is also true that 
the patent system places British industry at an awkward disad- 
vantage against Swiss, Dutch, and Prussian competitors, who 
obtain for five shillings as much technical information as our own 
manufacturers are able to obtain for five or ten thousand pounds 
royalty. It is not easy to deny that in spite of patent law, or, as 
you say, in consequence of it, inventors, as a class, are poorer than 
even curates. But, Mr. Asbestos, or Asmodeus, or whatever you 
sign your name, have you never heard that the most competent 
authority on digital compression is the wearer of the shoe? Do 
you not think that the sufferings of inventors are best known to 
inventors themselves? And does it not strike you that, if they 
do not grumble, you are making a prodigious ass of yourself if you 
incite them to rebellion ? 

I deliberately hinted that this monologue might ensue, for as to 
turning it into a dialogue (I blush to own it), I should not know 
what to answer. This letter has again grown to dimensions I did 
not anticipate. Thanking you once more for your courteous grant 
of space, I beg to subscribe it as before. ASBESTOS. 


PATENT OFFICE LIBRARY.—INDEX TO SUBJECTS OF INVENTION 

Srr,—In this letter I intend to notice another criticism by Mr. 
Macfie on my paper read at Bristol, and referred to in my last 
letter. It is the following :—“‘ Mr. Spence has also told us that an 
index should be prepared. If you were to classify the inventions 
made, and all those which are to be found in practice and in books, 
as well as in specifications, it would be the end of the century 
before the work was done. It is perfectly impossible, even if it 





could be done by magic, that all that Mr. Spence contemplates and | 
desires could be crammed into those books of the knowi dge ind 
of the manufactures of Great Britain.” 

In my paper I had suggested the desirability lising th 





Patent Office and Library as a kind of sub-court f ‘ 
liminaries and preparing cases for trial, so as to relieve the ; 

from the unnecessary and exhausting labourin attention to detai 
with which they are now overburdened, and their energi 
fresh for the better discharge of more strictly judicial duties. And 
then, having regard to this proposal, I went on to suggest the kind 
of index that would be necessary to carry out such a plan, and to 
contrast it with the existing indexes which have long been com- 
plained of as unwieldy and insufficient even for their present 
purpose, 

With this view, I drew attenti 
object was not to prepare indexes of 
the public stock of information by which to test the novelty of 
inventions. I also premised that the contents of a prior specitica- 
tion have no legal effect on the nov elty of an invention, exc pt so 
far as they involve the real publication of a completed invention. 
This is not the case with provisional specifications as a rule, and 
there are many instances of so-called ‘‘ complete specifications 
which do not reach this standard. Allsuch documents would | 
to be eliminated. The real test to be applied to the kind of index- 
ing just now referred to is simply that of a ready means of access 
to matters distinctly and completely communicated to the public. 
Tried by this test, many specifications would be found to contain 
nothing at all worthy being indexed. 

All this shows that, amidst the great bulk of nominal 
knowledge, a comparatively small portion of it is r 
practically legal use, : 
and sifting proce 
t 
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public 
any 
that the application of a proper weeding 
to the mass would so far reduce its dimensions 
as greatly to facilitate its due arrangement under heads convenient 
for reference. 

Supposing this work of indexing to be entered upon, it might 
be commenced from the date of the operation of the new law, 
October 1st, 1852, and proceeded with so as to comprise groups of 
specifications for every ten years, by which arrangement ther 
would be a subject-matter index to each division and subdivision 
of manufactures, showing the actual steps taken by patented inver 
tions, and, consequently, the real additions to public knowledge 
made and recorded during each period of ten years. 

It might also be possible to arrange information as to the existing 
established practice in all well-known manufactures, for it is to b¢ 
remembered that this has an important bearing on the question of 
novelty. And the many valuable books in the library, now but 
too little used, would be found to be of great service for this pur 
pose. Evidence on the point of established manufactures if often 
conclusive against novelty when statements and descriptions in 
specifications are open to doubt as to their amounting to more than 
mere suggestions, in the absence of real practice. 

Now, in order to form an adequate idea of the value of such 
suggestions as to facilities in testing the legal novelty of inventions, 
it is desirable to contrast with them the existing facilities for the 
purpose. At present the indexes since October Ist, 1852, are broken 
up into separate years, and are constructed from t ; 
patents, with only an occasional reference to the contents of 
specifications. And all applications for patents (even those which 
are rejected by the law ofiicers of the Crown) are indexed alike. 
All go to swell the mountain of difficulty placed in the way of 
inventors and their agents, who have to make searches as to novelty. 
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Then there is no limit as to prior specifications (which extend as | 


far back as 1617), except that which is now and then put by a 
a judge in a particular case. 

Speaking as a patent agent of more than thirty years’ standing, 
and accustomed both to the construction and use of indexes of 
patents, I ventured to assert with confidence that, within the 
limits suggested in my paper, it would be practicable to arrange 
convenient indexes on the principles also suggested, and to hve 
the information posted up in such a manner as to afford ready 
uccess to the matters of invention and practice already appropriated 
by existing patentees and the public. 

Such was the suggestion treated as impracticable by Mr. Macfie. 
I venture, however, to think that some of the more enlightened 
and intelligent of your readers will be able to recognise some value 
in the suggestion of wider import than as relating to the adminis- 
tration of patent law, although useful for that purpose. I think 
they will see in it a means of giving comparatively ready access to 
information which might serve asa starting point for much practi- 
cally useful exertion, and save the outlay of much exhausting, 
because unproductive, labour, to which inventors and others are 
now sujected for want of such facilities, 

8, Quality-court, Chancery-lane, 

Dec. 15th, 1869. 






WILLIAM SPENCE, 
Assoc. Inst. C.E. 
REAPING MACHINES, 

Sir,—We are sorry to trouble you with this letter, but we feel 
sure you will be glad for us to point out an inaccuracy which has 
found its way into your columns, and which conveys to the public 
mind a wrong impression. 

On page 376 of THE ENGINEER of the 10th inst. you say— 
‘** Three firms, Messrs. Hornsby amongst them, have adopted sugges- 
tions for improvements in their construction originating with our 
special correspondent at the Manchester show. This is very flatter- 
ing, no doubt, but we venture to think the parties adopting these 
ideas should do so without squabbling among themselves about 
patent rights, which have, of course, no existence whatever. Ideas 
published as were those of our correspondent become common pro- 
perty at once.” 

We presume this refers to the suggestions made in THE ENGINEER 
of July 16th in reference to the lubrication of the crank-pin, viz., 


**to drill down the crank disc shaft, cast a cavity in the disc, fit a | 


little copper pipe to the end of the shaft, and open up the cavity 
in the disc to the crank pin by suitable drilling,” or “using a 
tubular connecting rod and filling it with oil.” 
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We do not know to what squabbling you refer, as we are in no 


difficulty or contention on the point. 








Our plan of rication was pointed out to your correspondent at 
Manchester, and tched in his pocket-book by our Mr. Phillips, 
and no doubt it was in consequence of this that the principle was 
suggested in his report. At Manchester our first x Line 
had a hollow crank pin oiled through the top of the coi ting 


rod, vz., by a hole drilled through the connecting rod and a 


corresponding hole in the crank pin, allowing the oil to pa nto 
the crank pin, and so lubricating it at every revolution. In 
reference to this the judges said in their report that our “luori- 
cating arrangements were perfect.” Even so far back as the Plymouth 
trials we used in our first prize swathe reaper a cavity or hole in 
the crank disc through which the oil passed to the crank pi 


The tubular connecting rod mentioned by your correspondent 
was patented and used by Messrs gess and Key 
We trust you will take an early opport 
errors, and beg you will kindly excuse our troubling 
the importance of the matter to us m 
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ROLLING STOCK ON THE ALGERIAN RA 
WAYS. 
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APPLICATION OF OLD Raits,—A French engineer, in order to 
render old rails as available as possible—as, especially, to avoid the 
mixture of iron when the top and foot of the rail are of different 
qualities, and also the cost of splitting them when hot— has intro- 
duced a system of dividing them lengthwise with a cold chisel 
nearly down the centre of the web. The tops are then employed 
in the manufacture of bar iron, and the lower parts are reroiled 
for common iron, or they are employed as they are as small T iron. 
Another application is now being tried, namely, their use as railway 
sleepers, 

DARTMOUTH, 


NEWCOMIN’s HOUSE AT To all those who are 
interested in the history of our early engineers we recommend the 
little pamphlet that has just be n published by Messrs. Longmans 
and Company, from the pen of Mr. Thomas Lidstone, of Dart- 


it isa beautifully printed little edition of eight pages, 
a note to be appended to any future history 


mouth. 
and purports to be “* 









of steam power.” The pamphlet is enriched with excellent 
engravings of Newcomiu’s house, in Lower-street, Ds rimouth, 
before it was demolishe of Mr. Lidstone’s house, Newcomin 
Cottage, co hing woodwork froi Old } l 4 i eet, 
and of the chimmey-piece at which Newcomin sat “wi he 


invented the steam engine.” It is got up in a quaint, old-English 


style, on fine paper. 
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PUBLISHER’S NOTIOE. 


There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves yossess conclusive and satisfactory 














TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts, we 
must therefore request owr correspondents to keep copies. 

«"» All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

~ commnenientione, , 

UMANITY.—. ter lies at our office for this correspondent. 

H. J. M.— Write to the ant teotometne Woolwich Arsenal. 

Wuitrnoton Sit Inon.—A letter lies at our office for this correspondent. 

A. G. V. E.—We can give you no further information, write to the 





patentee. 

A. B.—The easiest book we can think of is the “ Steam Engine,” by Dr. 
Lardner, Weale’s Series. _ 

ALPHA.—Messrs. Spon can perhaps supply you with what you want. Laxton 
also issues a good wages table. 

J. G. D.—Strictly speaking there is no rule. Every maker of screws does 
what seems right in his own eyes in that matter. 

Leaps or Crossincs.—We have in type a letter on this subject from Mr. 
Gripper, which want of space compels us to postpone. 

J. E.—The engine has not been constructed. It should work up to 150-horse 
power on a consumption of 34 lb. of coal per horse per hour. 

J. B. (Rotte: ).—We do not understand your question. The size of the 
cupola will depend on the quantity of iron you want to melt ina given 


time. 

T. C. W. anp Co.—We had no intention of doing you an injustice, but we 
cannot agree with you that there is no similarity of external appearance, 
and, for the rest, your representative would not show ours the inside of the 
pump. 

8. P. 8S. (Balance Hill).—J/ the flat surfaces EE are guided by a parallel 
motion they will both rise and fall through the same spuce as the end of 
the beam, and W! W? will balance each other. If the joints at D and X are 
rigid, then W" will descend and raise W?. 

Napo.eon.—No good would be gained by publishing your letter. The idea 
of a bridge close to the level of the sea is a transparent absurdity. It 
would be useless in a gale for the passage of trains, and would be swept 
away bodily the first hurricane. In point of fact, the project is not worth 
another syllable. 

Errata.—Page 401, Column 1, in the letter headed “ Outflow of Steam,” 
line two of the letter, before *‘ to explain,” insert “I wish.” Line tive of 
the letter, after “‘ time,” for a comma put a full stop. 





SELF-ACTING PISTON. 
(To The Editor of The Engineer.) 
Srr,—Can the writer of the letter in your issue of the 10th inst., at 
page 387, favour me by saying how the piston.rings are got in? Novis. 





PAPER BAG MACHINERY. 
(To the Editor of The Engineer.) 
Sir,- I shall be obliged to any correspondent giving me the address of 
@ paper bag machine maker. E.C. 
Longsight. 





THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number)... £0 15s. 9d. 
Yearly (including two double numbers) ..  .. £1 lls. 6d. 

ia credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and publishing department of the paper are 
to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letters 
to be addressed to the Editor of Tat ENGINEER, 163, Strand. 





THE ENGINEER. 


THE REPORT ON THE HOLBORN VIADUCT. 


Tue oracle hath spoken—the joint utterance of the 
three engineers appointed to report to the Improvement 
Committee of the Corporation upon the “blemish” in 
this work of —— and public importance, is to be 
found in the columns of our contemporaries, and else- 
where verbatim in our own. And perhaps in these days 
of infallible dogma it might be thought most becomin 
in us demurely to accept the voices in silence, and with 
the unhesitating faith which appertains to high authority. 
And this the rather because the main drift, and indeed 
the only very important ph in the whole of this 
rather lengthy allocution, simply adopts the solution of 
“the blemish,” and explains it nearly totidem verbis, as 
we did in our leading article of the 12th of November 
last, at which result we may be forgiven the feeling 
of a mild complacency. 

Here is really the marrow of the document :— 


We have been informed that the ironwork was put together in 
the summer months, and the final weighting yosttbiy oaka not 
be completed until nearly the end of October or the beginning of 
November. The extreme difference of temperature between these 
periods may be taken at 50 deg. Fah.; and, as far as we can ascer- 
tain, no defect whatever was observed till within a few days prior 
to the formal opening of the viaduct. It would therefore appear 
that these defects became apparent at about the period when the 
full weight was upon these stones, and when there would be the 
greatest difference in the temperature. The contraction due to 
this variation in the temperature would amount in the centre 
o to about a quarter of an inch, or one-eighth of an inch at 

e head of each column ; but there would be a materially reduced 
action at the base, and there would be a slight tendency to 
bring the weight unequally on a portion of the lead packing above 
described, and to occasion a high local pressure on a erp hata 
portion of the outer surface of these stones. 

We have, from a careful consideration of all the circumstances, 
arrived at the conclusion that the defects in the top and bottom 
stones of the shaft of the columns are to be attributed to the 
mode ado of se the granite on small pieces of lead packing, 
and to the unequal diffusion of the weight thereby occasion: 
combined with the fact that the base and cap stones are only 12in. 
and 9in. respectively, and the whole effect is further aggravated by 
the tendency which the contraction of the iron superstructure in 
cold weather would have to throw an unequal pressure on the 

dges of the stone through the medium of the lead packing. We 

















do not believe that any one of these circumstances would, taken 
by itself, have caused the defects which exist- 

The reporters were called upon to give their opinion on 
three points. Is the viaduct safe for traffic as it now 
stands! What are the causes of the defects in the columns? 
and what action it would be desirable to take in reference 
thereto? And no doubt these gentlemen felt the more 
comfortable that the matter was thus put before them in 
such a way as did not require them to pronounce any 
judgment upon the virtues or vices of the design itself— 
unless, indeed, by inference, which it was impossible to 
avoid. Any competent man who reads this report will 
come to the same conclusion that we did at our first glance 
at the work—and which we broadly avowed—namely, 
that a grave error in the very principle of the design of 
the Farringdon-street bridge had been committed. It would, 
therefore, in our judgment, have been better for the profes- 
sional reputation of all parties had the reporters boldly 
stated this also—for reticence always suggests considerations 
foreign to the real issue as having been also present. In 
one or two points there are statements in this report which 
appear to us at variance with fact. It is not true, for 
example, that 

The defects which do exist are confined, first, to the thin 
stones at the top and the bottom of the Ross of Mull granite 
shafts of the columns; and, secondly, to one of the castings 
forming the external arch over the footpath at the south-west 
corner of the viaduct, which has comparatively but little pressure 
upon it. 

At the date of our examination no cracked girder was 
visible, and that there is still such now is abundant evi- 
dence of the correctness of our views that there are great 
internal wrenches and strains in existence within the super- 
structure and its supports, which it is impossible for any 
one exactly to ascertain either in direction or amount. 
These arise from nothing else than the fact that the iron 
superstructure is bolted together into one rigid tray, and 
rigidly bound to the solid granite columns ; and that iron 
has one coefficient of expansion, granite and masonry 
others ; and these are vices introduced by the design, and 
inseparable from it. We had not before us the infor- 
mation as to the way in which the bed joints of the 
frustra of the columns were chiselled hollow, to the extent 
of an eighth of an inch, with a chisel-draft of from 14in. to 
2in. all round. Nor had we any knowledge that isolated 
scraps of lead were placed here and there between the 
joints, in place of an uninterrupted lead bearing. But now 
that we have these facts, we are obliged to add to our 
former strictures this, that the design for the jointing of 
these columns was radically wrong, and contrary to all 
the practice and experience of thorough architects, 
from the days of Vitruvius to the present. In the 
hands of scientific architects knowing their business, 
the abutting joints of the drum blocks of columns, in 
place of being chiselled hollow with a miserable narrow- 
projecting chisel-drafted margin, have been invariably 
dressed quite fair, and with the interior of the face projecting 
by about an eighth of an inch flush of the chisel-drafted 
margin, which retreated from the face all round 
by that same amount. A flat sheet of lead having 
been laid over the whole surface of the interior projectiny 
portion, and the upper drum superposed, the joint was 
as in the annex sketch, and any one can see 
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that not only was a secure uniform bearing all over 
thus insured, but that, in the event of subseqtfent 
inequality of pressure, the nip was kept well in and 
away from the edge of the drum. ad this time- 
honoured and well-tried practice been adopted here, 
it is very probable that, however wrung by unseen and 
interior strains, the bridge might have kept its own coun- 
sel. But with the plan actually, as we now find, adopted 
—of purposely, as it were, bringing the unequal nip out 
close to the edges of the blocks, and with thin hollowed in- 
teriors to the abutting faces—it was simply impossible, 
and ever will continue to be impossible, to make these 
luckless granite columns take an even or secure bed in any 
one of their joints, and this equally so, whether the lead 
had been put in as it appears it was or in any other 
manner. 

No doubt it is true that but for this vicious mode 
of preparing and misjointing these columns the other 
grand mistake in the design, to which we were the first 
to direct attention, might have remained even yet con- 
cealed—and in so far the reporters are correct in their view 
that no one of the three causes to which they attribute 
the “blemish” would alone suffice to account for it. 
These gentlemen, however, are very far from being 
correct in another and a very important part of their 
deduction. They say that a reduction in temperature of 
50 deg. Fah. would amount to a total contraction of a 
quarter of an inch upon the length of the girder of the 
large ope of the bridge, or to an evghth of an inch over the 
head of each —— column. We will pass by any 

uestion as to the total contraction of a quarter of an inch, 
though that is not exactly correct; but we ask on 
what ~y do they guarantee that it is divided equally 
at each end of the girder? Rather dves not everything 
point towards that which the actual observed facts prove— 
that, as any one might expect, in place of the total 
shortening — ually divided between the two opposite 
columns, it, and the distortions of stresses incident to it, 
have been actually visited almost wholly upon one side, 
and that the eastern one, as we pointed out. But the 
report alludes merely to shortenings of the girder by cold 
—it says not one word upon the cambering, or rather 
sagging, also inevitable with these girders when contract- 
ing, by reason of their shape. Can it be that these three 
eminent engineers are not aware of the fact that an arch- 
shaped girder alters its curvature as well as length 
by change of temperature; or have not discerned 
that this effect is here cumulative upon _ the 
shortening, and, indeed, far worse than it. If we 



















cannot suppose this, then why has this important point 
been omitted from the report! The conclusion ar- 
rived at is a3 follows, and is to us the most impotent and 
pointless part of the entire of this not very logical docu- 
ment :— 


Under these circumstances we cannot recommend the committee 
to do anything at present, except to fill up the cracks and in- 
terstices with a suitable composition, and to wait until the whole 
work shall have been exposed to the action of the extreme cold of 
the coming winter, and to the maximum heat of the next summer. 

It is possible that if a very severe lowering of the temperature 
should occur during the approaching winter, some slight extension 
of these cracks may be observed, but nothing, in our opinion, that 
can endanger the stability of the structure. 

After the experience of twelve months, and another careful ex- 

amination, steps may be taken to remedy the most apparent defects, 
and to restore this work to its pristine beauty. 
What the experience of twelve months is to show, more 
than this, that within that time the granite may not have 
split very much worse than it is now, we are unable to 
see. Thisis not a case of settlement, as we might imagine 
from this passage—not one of taking up some new posi- 
tion of repose, after which all will be at rest, and then the 
“blemishes” may be once for all stopped up “with a 
suitable composition.” It is a case of perpetual motion as 
it stands. Neither bridge nor columns can ever be at 
rest, day or night, summer or winter. Make them pris- 
tinely beautiful for ever to-morrow, or a year hence, and, 
again they will perversely split up, or something else must 
go. There is but one course, that which we have indi- 
cated : loose the superstructure from the heads of the 
columns, and the sooner that is gone about the better for 
the columns and for all concerned, 


INDUCED CURRENTS. 

THE paper on apparatus for measuring the speed of  * 
read a few weeks since before the Society of Engineers, by 
Mr. Pendred, deserves more notice than it may possibly re- 
ceive, although we have reproduced it in our columns. With 
the method in which the author has handled his subject 
we have nothing to do, nor are we about, indeed, to con- 
sider the construction of ships’ logs at all from the author's 
point of view. The latter part of his paper, however, 
deals with one instrument, the Berthon perpetual log, which 
appears to deserve the attention of every one interested in 
the laws of fluid resistance and indaced currents. We 
have no hesitation in endorsing Mr. Pendred’s statement, 
that the instrument is exquisitely ingenious, so ingenious, 
indeed, that its compensating arrangements alone render 
it worth careful study. But the principal points to which 
we wish to direct attention are the remarkable phenomena 
discovered by the Rev. Mr. Berthon, the inventor of this 
log, nearly twenty years ago, which phenomena have never 
before been brought before the scientific world, although 
they go far to denote the existence of certain natural laws 
not yet recognised. 

For a description of the Berthon log we must refer our 
readers to our last impression. The phenomena which 
we shall now proceed to consider are these:—When a tube 
is carried vertically through a body of water at rest, with 
a small aperture near the lower end pointing directly for- 
ward, a column of water, varying in height above the 
general line of the fluid as the square of speed, will be sus- 
tained in that tube. Thus, at a velocity of twelve miles an 
hour a liquid column 4ft. high will be supported, while at 
double the velocity—and twenty-four miles an hour has 
been attained by some of the American river steamboats— 
the fluid column would be not less than 16ft. high. If, 
now, the tube be turned round so that the aperture is 
directly behind, the column of water will fall in the tube 
to a point below the level of the external fluid, and 
at twelve miles an hour the vertical column will stand 
2ft. below the level of the external fluid instead of 
4ft. above it. If, again, other things remaining unaltered, 
the tube be turned till the oritice is brought to the 
side, and at right angles with the direction of motion, 
let us see what would happen. Apparently, the orifice being 














now half way between the positive and pa positions, 
the water should stand within the tube at the same level as 
outside. In point of fact, however, no such result will ensue ; 
on the contrary, exhaustion will take place, and the tube 
will be emptied to a point 6ft. below the level of the ex- 
ternal fluid. Still some negative point must exist, and 
zero is found when the tube is turned so as to-bring the 
orifice forward at an angle of 41 deg. 30 min. with the 
ship’s keel. In order to make our meaning plain, we give 
a diagram which illustrates the varying position of the 
aperture described, and the relative levels of the water 
within the tube and without. 





We invite discussion on the following points :—Why 
should the figures given bear to each other the relation 
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2,4,6? Why should the action be more powerful while 
the orifice is turned abreast of the current than in any 
other direction? And why should the angle of 41 deg. 
30 min. be the zero position? Those who address them- 
selves to these excessively interesting questions—questions 
which are intimately connected with the laws of induced 
currents—will do well to bear in mind that the laws we 
have laid down are stated to have been ascertained and 
confirmed by many thousand experiments conducted on 
board ‘hannel steamers, and her Majesty’s ship Dauntless. 
They are not the resultsof (heutotioaldebiatiionn, but of prac- 
tical tests. We are not aware that any attempt to explain 
the law of, or to establish a formula for, the relations existing 
between a column of water within a tube and an outside 
current—communication being established by suitable 
orifices—has ever been made ; but we think these relations 
deserve the attention of those interested in ejection con- 
densers, injectors, induced current dredgers, hydraulic pro- 
pulsion, &c. We have formed our own theory on the sub- 
ject, but we shall not interfere with free discussion by 
presenting it to the world at present. 


PATENT LAW ONCE MORE, 


WE feel quite certain that our readers have perused the 
letters of our correspondent “ Asbestos” with infinite plea- 
sure. The anti-patent right party find in him a doughty 
champion. Those who hold opposite opinions rejoice to 
discover that an able writer on many subjects when dealing 
with this special subject, can use arguments which possess no 
weight, shoot arrows of discussion which fall wide of the 
mark, and abandon logic in favour of elegant aphorisms, 
and delicately constructed yet exquisitely pointless sen- 
tences. No more elegant or amusing writer has ever found a 
place in our correspondence columns than “ Asbestos,” and 
this we say without sneer or inuendo, but as the honest 
expression of a deliberately formed opinion. “Asbestos” has 
read largely, and he has mastered the difficult art of 
making his reading useful for the purpose of argu- 
ment or discussion, It is possible that there are very few 
subjects which he would touch at all, that he would not 
handle well; and we think we may justly assume that his 
arguments in favour of the abolition of patent right are 
as much more conducive than Mr. Macfie’s, as they are 
more rational and more elegantly expressed. But, admit- 
ting so much, we refuse to admit anything further; and 
we venture to think that even in the space of a single 
article occupying about one-fourth of the space our corre- 
spondent has filled during the last few weeks, we can 
demolish every argument he has adduced against the 
continuance of patent law. 

It will be observed that “ Asbestos” is a free trader, 
free as air—will have no restriction of any kind on what 
he is pleased to term trade. This is one noteworthy fact. 
Another is, that he believes solely in the welfare of the 
mass ; he cares nothing for the well-being of the com- 
ponent atoms of the mass. “The greatest good for the 
greatest number” is his war cry. Now, within cer- 
tain limits we are one with “ Asbestos.” Let us have free 
trade, by all means; only our definition of free trade is 
not, perhaps, quite that of “ Asbestos.” We will also join 
him in the ery, “the greatest good for the greatest num- 
ber ;” only our notion of the means of attaining the 
greatest good for the greatest number is not the notion of 
our correspondent. Having thus, in a limited and narrow 
sort of way, explained how far we are agreed with “ As- 
bestos,” and,how far we differ from him, it will be proper 
to become a little more precise, and to explain why it is 
that we think he is all wrong in his views respecting patent 
law, and the protection which it affords to inventors ; and 
in doing this we shall not deal with details. We will 
admit that the present patent law is excessively bad—we 
will acknowledge that the relations of patentees, inventors 
not patentees, and users of patents, are defective and require 
modification. We will contine ourselves to considering a 
single but all important point. Is it, or is not, right that 
the State should protect inventors ? 

The first thing to be done is to settle the meaning of 
the phrase, “protection for inventors.” It implies nothing 
more or less than the bestowal on certain individuals 
of the right to reserve to themselves, or certain individuals 
whom they name, all the advantages and profits to be de- 
rived from a given invention for a limited term of years. 
“ Asbestos”? maintains that the State should not confer 
on any individual the right to reserve to himself, or any 
individual or individuals, all the advantages to be derived 
from any invention, because such reservation is contrary 
to the principles of free trade in the first place, and 
because, in the second, it confers on certain individuals 
rights which prejudice the rights of other individuals. 

The reply to this is embodied in a statement or question— 
as it is put—which “Asbestos” does not touch at all, 
which Mr. Macfie handles absurdly, and which, in point of 
fact, has never been answered, and possibly cannot be 
answered, by any writer against patent law. Putting the 
reply in the shape of a statement, it is this: all inventions 
of actual use represent value, not only prospective, but 
past. So long as an idea is merely an idea it is of no use 
to any mortal, except in so far as it is capable of conver- 
sion into something else ; but no idea, constituting an 
invention properly so called can be converted into a useful 
thing without the expenditure of, firstly, a great deal of intel- 
lectual labour, and, secondly, of a larger or smaller sum of 
money. No one will dispute that intellectual labour is paid 
for by those who use it,and that its value is generally recog- 
nised by every civilised nation on the face of the earth. 
It is also received as an axiom in commercial circles that 
the man who risks his money in an enterprise in which 
he may lose it all is entitled to compensation for that risk 
at a higher rate than if he simply placed his money in 
Government or other equally good securities. If, then, it 
be admitted that a successful invention represents a certain 
expenditure of brain labour, and money, and that both 
should be paid for by those who use them at second-hand, 
it follows that those who work out an invention to a 
successful issue have a right to be paid for their brain 
‘work, and money spent in obtaining the final result. 





This “ Asbestos” will not, we think, venture to 
dispute. He maintains, however, that the user of in- 
ventions has a right to purchase his inventions in 
the cheapest market, which market is closed by the 


operation of the patent laws. But if it be right 


for the one party to purchase in the cheapest, it 
is surely right for the other to sell in the dearest market 
available. If patent law were abolished, however, the 
patentee of a valuable invention would absolutely have no 
market whatever ; ard, as a result all the brain labour, 
and money spent in working a patent out of the mere 
idea into a practical good, would go unrewarded. On this 
point we insist, and we challenge “ Asbestos,” or any other 
anti-patent right author, to solve the difficulty. 

Of course the direct result of the abolition of patent 
right would be that, although a great many ideas 
would still be given to the world, inventions 
thoroughly worked out would not be given at all; 
the work of invention would, in one sense, termi- 
nate absolutely, and progress would, in the same sense, 
terminate also. Free trade in invention would imme- 
diately be attended by the following conditions :—Ideas 
for inventions would circulate freely; particular manufac- 
turers would work out and elaborate some one or more 
of those ideas in great secrecy and at great expense. Then 
they would use these in secret with extraordinary pre- 
caution. In a little time, if the invention turned out 
wel!, the first user would realise an enormous profit. His 
rivals in trade, lacking his ingenuity, or his skill, or his 
capital, would either suffer, or come to purchase the secret, 
and so, years after the thing was done in a particular and 
admirable way by one man the secret would besold toanother 
and another, which all comes to this, first that the originator 
of the idea might get no reward ai all ; secondly, that the 
worker out of the invention might get a reward much 
greater than he gets now; and lastly, that the public 
would reap none of the advantages that are now to be 
derived from a number of manufacturers all bidding against 
each other for licenses from the patentee. On the other 
hand, itis extremely probable that thesecretcould not be kept, 
and so after the outlay of thousands of pounds the first to 
use, or the first to attempt to utilise an idea, might find 
himself reduced to absolute beggary. Free trade would be 
free robbery, and thieving becoming possible, it is certain 
that no one would attempt to spend much money in im- 
proving his machinery, &c., if he were not satisfied that 
he could prevent robbery, either by secresy or some other 
substitute for that protection which the State refused to 
give him. 

So long, however, as it can be shown that an invention is 
property, so long must that property enjoy the protection of 
the State. Against this proposition there can be no appeal 
whatever we think. It is simple absurdity to call in the 
principles of free trade, or to quote Mr. Buckle or any one 
else to prove the contrary. What “Asbestos” has to do 
is to demonstrate that an invention which represents the 
expenditure of intellectual labour and money is not the 
property of the expender. If he can succeed in doing 
this, he will have established a weighty argument against 
patent rights, And to any attempt to do this we shall 
open our columns cheerfully ; but we have had quite 
enongh lately of puerilities, and wanderings, and 
fanciful theorising about free trade and patents; and 
we absolutely decline for the future to publish any com- 
munications on patent law which do not undertake to 
decide, in the first place, whether a useful invention is, or is 
not the property of the man who originated the idea in- 
volved, and reduced it to practice. 





THE INSTITUTION OF CIVIL ENGINEERS. 


Art the last ordinary meeting of the Institution the Paper on 
“Ocean Steam Navigation, with a view toits further Development,” 
by Mr. John Grantham, M. Inst. C.E., which was partly read at 
the meeting on the 7st inst., was concluded, and a brief abstract 
of the whole is now given. 

The author stated that the object of this communication was, 
first, to take a review of the progress that had been made to the 
present time in ocean steam navigation ; and secondly, to draw 
oe the examples thus collected some conclusions as to its pro- 
bable development in the future. 

It was contended that steam ships could be employed more ex- 
tensively on routes partially occupied by them, and on others where 
regular steam lines had not yet been established. Rapid and 
regular voyages both for passengers and goods were now fully ap- 
preciated, while the greatly increasing intercourse of all nations 
furnished freights which would support lines of expensive steam 
vessels. The author traced the rise of ocean steam navigation, 
and showed that the route from Liverpool to New York was the 
principal field on which it was first fully developed. He described 
the efforts made by the Americans tomaintain by steam the prestige 
so long secured by their sailing ships, gave the reasons for the great 
change that had taken place, and stated that not one American 
steamer was now running between Europe and America. Some of 
the causes of this were to be found in the fact that iron ships, 
worked by the screw propeller could alone be employed success- 
fully, and that such ships in America were too expensive, both in 
their construction and in their working, to enable them to compete 
with English vessels. The form of, and various improvements in, 
the boilers and the engines were described, showing that a much 
higher pressure of steam was now employed, that the expansive 
system and surface condensation were at present considered essen- 
tial to in ising fuel, and that the amount of coals 
consumed had in the best vessel been reduced to 2}:]b. per indicated 
horse power per hour, but it was anticipated that a reduction to 
2 lb. might soon be attained. The engines for working the screw 
propeller had settled down into two forms, the vertical inverted 
cylinder, as ae gen d used in the merchant service, and the 
horizontal cylinder, as applied in the royal navy. The great in- 
crease in the length of the hull was dwelt upon, and it was shown 
that this was — to commercial success, 

A map om Mercator’s projection was exhibited, indicating the 
ee ocean routes in connection with the trades between Great 
ritain and the rest of the world ; and the improved system b: 
great circle sailing, as recommended by Mr. Towson, of Liverpool, 
was described. table was also exhibited of the relative distances 
between London and Liverpool, and the various ports shown onthe 
maps both by long sea, and by the Suez Canal and the Pacific Rail- 
road; from which it appeared that, as regarded the Northern 
Hemisphere, a great saving of distance and time would be effected. 

The number of ocean steamships ow working im connection 
with this country was stated to be 364. The performances of the 
best ships of various companies were then alluded to, and the re- 
sult showed that on the North American lines the highest average 
rate of d was maintained, but by a large expenditure of fuel ; 
that the Pacific and Colonial Companies’ ships gave excellent re- 








sults as regarded economy of fuel ; and that some new vessels, 
lately built for the Royal West India Mail Company, seemed to 
promise the best performances with respect to speed and economy 
combined. With reference to ships engaged in the Mediterranean 
trade, particulars of their performance were given,and it was pointed 
out that great length, in proportion to the beam, had been ex- 
tensively adopted, and very successfully in a commercial point of 
view. A brief statement was made relative to other large Euro- 
pean steamship companies, where good results had been attained, 
especially on two extensive lines between the North of Germany 
and North America. These vessels, however, were all built in this 
country. 

From this branch of the subject the paper proceeded to give a 
table, taken from the Board of Trade Returns for 1868, showing 
the amount of tonnage employed between Great Britain and all 
other countries in sailing and in steam ships. From this it ap- 
peared that, with North America, the tonnage of steam ships 
nearly equalled that of sailing ships ; but in the Mediterranean 
trade, steam ships largely exceeded sailing ships. On the other 
hand, in the regular trades with India, China, and Australia, 
steam tonnage, by long sea, comprised only about 1 per cent. of the 
whole. A calculation was then made to show what might be ex- 
pected if the trade with the East was in future carried through 
the Suez Canal, and of the number of large steam fleets which 
would be required to work it. Some facts were also recorded re- 
lative to the effect of the Pacific Railroad, and the probability of 
letters and passengers from China, Japan, and Western Australia, 
going by that route. It was shown that several days’ saving in 
time would be effected. 

The author considers that the voyage to Melbourne could be best 
performed by long sea, as there would be no saving either in dis- 
tance or in time by way of Suez. The paper held out great pros- 
pects of advantage to England, and British ship builders, from the 
immense changes that were apparently about to take place. 

It was announced that the discussion, which had been com- 
menced, would be resumed at the meeting of Tuesday, January 
18th, 1870. 


The annual general meeting was held on the 21st inst., Mr. 
Charles Hutton Gregory the president, in the chair. 

In reviewing the events of the past twelve months, completing 
the fifty-second year since the foundation of the Institution, the 
council stated that the proceedings had furnished corroborative 
evidence of the sound basis on which the society was established; 
—a basis which had been taken as the model for many analogous 
institutions, both at home and abroad. 

teferring to the business at the ordinary general meetings, of 
which there were twenty-two during the past session, attention 
had been directed by the papers read, and by the discussions upon 
them, to the use of machinery in lieu of gunpowder for getting 
coal; to cylinder foundations for bridges and other similar struc- 
tures; to the Midland line of the Mauritius railways, where 
exceptionally steep gradients and sharp curves were necessarily 
adopted ; to some of the chief peculiarities of American loco- 
motives and rolling stock ; to works carried out in connection 
with the river Witham and estuary, for the drainage of the fens 
and the improvement of the navigation ; to the past and present 
condition of the outfall of the river Humber, and of its peculiar 
feature, Spurn Point ; to the New Ferry and the New Brighton 
piers and landing stages on the river Mersey ; tothe Low Water 
3asin at Birkenhead, and the extensive sluicing operations for 
maintaining the basin at its proper depth; to the lagoons and 
marshes on certain parts of the shores of the Mediterranean ; to 
the mechanical details of construction of lighthouse apparatus and 
lanterns ; to the Roman Rock lighthouse, Cape of Good Hope ; to 
the standards of comparison for testing the illuminating power of 
coal-gas ; and, lastly, to an able summary, by a foreign engineer, 
of the present state of knowledge as to the theory of the strength 
and resistance of materials of construction. 

The originality, labour, and ingenuity displayed in these commu- 
nications had led to the award of ‘Telford medals and Telford 
premiums of books to Messrs. Jules Gaudard, W. Shelford, 'T. N. 
Kirkham, J. Ellacott, and D. T. Ansted, F.R.S.; of a Watt medal 
and a Telford premium of books to Mr. Z. Colburn ; of Telford 
premiums of books to Messrs. W. H. Wheeler, J, R. Mosse, I. 
Bell; J. Milroy, 8. P. Bidder, jun., and C. J. Chubb; and of the 
Manby premium of books to Mr. D. M. Henderson. 

In xddition to the ordinary general meetings, there were six 
supplemental meetings, for the reading and discussion of papers 
by the students. In consequence of the students having failed to 
supply further papers, the council were not able to extend the 
number of these meetings. This they regretted, being persuaded 
that such meetings and the due preparations for them could not 
fail to be productive of the greatest possible advantage. For the 
papers read at these supplemental meetings, Miller prizes had been 
awarded to the following students :—Messrs. E. Bazalgette, F. H. 
Mort, T. J. Ellis, T. R. Gainsford, C. H. G. Jenkinson, and G. H. 
Roberts. 

It was stated that during the past year upwards of seven hun- 
dred volumes and pamphlets had been added, either by presenta- 
tion or by purchase, to the library, which now contained about 
five thousand eight hundred volumes, and four thousand three 
hundred tracts, on every branch of civil engineering, and in many 
different languages. A portrait of Mr. Fowler (past president), 
painted by Mr. J. E. Millais, R.A., had also been received, and 
from Mr. McClean, M.P. (past president), seventy-two engraved 
copper plates, which had been used to illustrate an early edition 
of Smeaton’s reports. 

During the last session thirty members and eighty-two associates 
had been elected; but as the deceases, resignations, and erasures 
from the register were double what they had been in any previous 
year, the actual increase in the gross total of the several classes 
composing the corporation was only forty-two, or 2°7 per cent. on 
the present number. There were on the books on the 30th of 
November 148 students, as against 133 at the same date last year. 
If the students were included in the enumeration, as the graduates 
used formerly to be, it would be found that the gross number of 
all classes 'now on the list was more than double what it was 
twelve years ago— 1739 as against 857. The actual numbers of the 
four classes— honorary members, members, associates, and students 
—were 16, 655, 920, and 148 respectively. 

The deceases announced since the last annual meeting had been 
nearly sixteen in the thousand on the present number of members 
belonging to the corporation, and comprised Dr. Peter Mark 
Roget, honorary member; Messrs. John Clark, Thomas Duncan, 
John Godwin, John Henry Hartwright, George Lowe, John 
Manby, John Matthew, Henry O’Hagan, William Michael, Peni- 
ston, John Shae Perring, Neil Robson, James Simpson, and 
William Greme Tomkins, members ; and Messrs. Charles Billson, 
Charles Capper, Francis Gordon Davis, Liddle Elliot, John 
Hamilton, William Jerry Walker Heath, Charles Edwin Heinke, 
Edward Hooper, Nathaniel Nicolls, Thomas Edward O’Brien, and 
Thomas Hardy Taylor, ‘associates. The list included the names 
of two very old members, one of whom, Mr, George Lowe, had 
been borne on the books since 1823, and had served for several 
years on the council ; while the other, Mr. James Simpson (past- 
president), was elected in 1825, and was for a long period one of 
the most active and influential members of the council, during 
which time he took a leading part in the administration of the 
affairs of the Institution, especially in all matters of finance, and 
— so ably occupied the presidential chair in the years 1854 and 

The ordinary receipts for the past year had amounied to £7032, 
being only £141 less than they were in 1868, notwithstanding 
the loss of dividends due to the sale of stocks necessary to meet 
the expenses of the new building. The expenditure in the same 
period (exelusive of the new building) had been £3786, i 
the financial year ending on the 30th of November last a sum 
£8498 5s. 6d. was paid on account of the new building and its 
accessories, making, with the sum of £9711 16s. 10d. expended 
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up to the date of the previous annual meeting, a total outlay of 
£18,210 2s. 4d. This outlay had been entirely defrayed out of the 
funds of the Institution, viz., £10,246 1s. 8d. by the realisation of 
investments, £2209 16s. 2d. from the Locke gift and bequest 
(whick had been received too recently to be invested), and the 
balance, £5754 4s. 6d. from the surplus income of the last two 
years. It should be mentioned that the building fund proper had 
only contributed £5712 5s. 10d. towards this outlay. The 
remaining balance of £12,497 16s. 6d. had been obtained from the 
general funds—an amount which the building fund fees on 
election would probably not be able to reimburse for the next 
quarter of a century. The nominal or par value of the several 
funds under the charge of the Institution, on the 30th of November 
last, was, (1) general funds, £7656 1s. 8d.; (2) trust funds, 
£12,119 15s. 8d.; (3) cash balance, £268 9s. 9d., making a total of 
£20,044 7s, 1d., as against £29,835 18s. two years ago, when they 
were ata maximum. This showed a decrease in the interval of 
£9798 10s. 11d.; but it was to be remembered, as previously stated, 
that in that period a sum of £18,210 2s. 4d. had been paid on 
account of the new building. The funded property of the Insti- 
tution, irrespective of that held under trust, amounted at present 
to the very satisfactory sum of £7656 1s. 8d. a nominal value, pro 
ducing an annual income of £292 16s., while the trust funds 
realised £398 11s. 10d. a year, in both cases without deducting 
income tax. 

The council had recently taken vigorous measures to vindicate 
the honour of the profession, which had been unjustifiably assailed 
by the Government of India, in a notification the plain intention 
of which could only be to charge civil engineers with recog- 
nising as legitimate the receipts of commissions from others than 
their immediate employers, and, in addition to their salaries, 
were so remunerated. ‘The Secretary of State for India had put 
on record “‘ that he regards with implicit confidence the indignant 
repudiation by the Institution of the recognition of any such 
practice as that referred to,” and that he would call upon the 
Governor-General in Council for an explanation of the circum- 
stances which led to the issue of the objectionable notification. 
A sufficient time had not yet elapsed for an auswer to be received 
from India to the remoustrance of the Institution. In the mean- 
time the council felt assured that the steps they had taken would 
meet with cordial approval. 

In inviting attention to this report, the presentation of which 
terminated the trust confided to them by the last annual general 
meeting, the council observed that they had laboured so to direct 
the affairs entrusted to them that the discharge of their duties 
might be attended with advantage to the Institution. 

The thanks of the meeting were unanimously accorded to the 
president for his zealous efforts in the interests of the Institution; 
to the vice-presidents and the other members and associates of 
council for their co-operation with the president, and their con- 
stant attendance at the meetings; to Mr. Charles Manby, honorary 
secretary, and to Mr. James Forrest, secretary, for the manner 
in which they had performed the duties of their offices ; as also to 
the auditors of the accounts, and to the scrutineers of the ballot, 
for their services. 

The following gentlemen were elected to fill the several offices 
on the council for the ensuing year :—Charles Blacker Vignoles, 
president ; Joseph Cubitt, Yhomas Elliot Harrison, Thomas 
Hawksley, and George Willoughby Hemans, vice-presidents ; 
James Abernethy, Willlam Henry Barlow, John Frederic Bateman, 
Joseph William Bazalgette, Nathaniel Beardmore, Frederick 
Joseph Bramwell, James Brunlees, John Murray, George Robert 
Stephenson, and Edward Woods, members ; and Edward Middleton 
Barry and Lt.-Col. Andrew Clarke, C.B., R.E., associates. 

The meeting was then adjourned until Suesday, January 11th, 
1870, when it was announced that the monthly ballot for members 
would take place, and the president would deliver an inaugural 
address, 









LETTERS TO THE EDITOR. 
(Continued from page 417.) 


BURGH ON MODERN SCREW PROPULSION, 

Str,—In your review of my work you omitted to mention an 
article written by my friend, Capt. T. E. Symonds, R.N., Chair- 
man of the London Engineering and Shipbuilding Company, on 
“** General Remarks on the Twin Screw System.” hat chapter ex- 
tends over nine pages, and is illustrated by four woodcuts and two 
plates, one of which is a large folding one, exquisitely complete. 
fn your remark about my friend, Mr. Langdon, you connect him 
with Messrs. J. Penn and Son, whereas he is with Messrs. James 
Watt and Co., and has been so for upwards of forty years. 

— N. P. Burcu. 
THE GRIFFITHS AND VANSITTART PROPELLERS, 

Srr,—With due respect and gallantry towards your fair corre- 
spondent, Mrs. Henrietta Vansittart, | do myself the honour, 
with your permission, to answer her spirited letter in your journal 
of the 17th inst.; because as { am protessionaily interested in screw 
propulsion, and my experience has been in favour of the Grifliths 
ty ya (which your fair correspondent says has been eclipsed 
by her father’s propeller), I think it right that the public should 
be aware of the practical science of the subject. 

I will begin by directing attention to an account of the perform- 
ance of the Griffiths’ propeller, recorded in the 7'imes as made on 
November 24th last, and an account of the Vansittart propeller 
in the same paper on the 7th inst. Taking the two notices toge- 
ther in a practical manner, I am much surprised that your fair 
correspondent has been permitted by her friends to be deceived so 
clearly as she mut be according to her letter to you. I presume 
her confidence is based on the last report in the J'imes, that the 
vibration so apparent with the former trial of the Griffiths pro- 
peller was nearly absent with the Vansittart propeller ; or, when 
put into figures, was 7 to 8 in the first case, but 4 to 5 in the 
second, as indexed. It is recorded also that the indicated horse- 
power is least with her father’s propeller, but the number of the 
revolutions of both screwgand speed of the same hull nearly 
equal; yet all the time it is shown by the figures that the 
result must have been in favour of the Griffiths propeller, which 
I will now prove. 


TRIAL OF GRIFFITHS PROPEL 
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Indicated horse-power = 2374 
It will be seen that, according to those figures, that there is a 
difference of 233 in favour of the Vansittart screw. 

Now, Sir, permit me to inform the lady that as the indicated 
horse-power is due, among other things, to the number of revolu- 
tions of the engine-shaft or speed of the piston in feet per minute, 
MxAx [2xSxR]_ 

3300 
when M = mean indicated pressure in Ibs. per square inch in the 
cylinder. 

A = effective area of the cylinder in square inches. 

S = stroke of the piston in feet. 

R= number of revolutions per mirute. 

And as the number of revolutions are nearly equal, as shown in 
both trials, it is a mystery to a practical engineer how the horse- 
— recorded are so different ; and that is made more conspicuous 
rom the fact that at the Griffiths trial the steam was “short,” 
and therefore the pressure reduced ; but at the Vansittart trial 


from the formula indicated horse-power. 





“there was plenty of steam, and the fires drawing well,” and 
therefore the pressure at the most. Now, as pressure is one of 
the functions that regulate the horse-power, and, indeed, the entire 
matter of the speed of the piston, and as the Griffiths trial showed 
the greatest speed, how can your fair correspondent congratulate 
herself that the victory is on her side? Yes, lady; believe me the 
figures are against you, and I must painfully, but respectfully, tell 
you so. 

‘ With reference to the speed of the hull, it is hard to know how 
any advantage can be urged for the Vansittart propeller on that 
head, when we see that the same hull went at one-eighth of a 
knot per hour faster with the Griffiths propeller than with the 
Vansittart propeller. 

As to the vibration, it is more than probable that when the 
Griffiths propeller was tried the shaft of the stern tube required 
readjustment ; hence the cause of the vibration then. For one of 
the many advantages of the Griffiths propeller is that it obviates 
vibration, and has done so better than any other, under similar 
circumstances, for the last twenty years, both in the royal and 
mercantile navies. Now, supposing that the Griffiths propeller 
did vibrate, then the result is in its favour ; for, under any cir- 
cumstances, the horse-power recorded for the one or the other 
must be wrong, and that is the only thing that can be claimed 
practically, for the present, by your correspondent, and that I 
have proved is clearly against her. 

Taking into consideration next the principles of screw propulsion 
--which, of course, the Vansittart propeller is said to be founded 
on —I will notice first the action of a screw propeller, and when I 
mention the word “screw” I wish it to be understood that it is 
that in the meaning of the term. The propelling surfaces of any 
screw propeller are at two parts of the blades, or fore and aft ; 
but the duties of those parts are in opposite directions. The fore 
part is the leading corner of the blade, as that is the advancing 
portion that separates the water first. The correct performance of 
this part should be to ‘‘ cleave” the water without any disturbance, 
so that the water within the screw’s diameter is not put in motion 
by the motion of the blades, and therefore the form of the leading 
corner must be in accordance with the law which is subject to the 
shape and speed of the hull. 

Your fair correspondent, I am _ confident, will endorse the 
directly preceding paragraph, and she will admit also that if the 
shape of the blade on the line of the length of the hull (or what is 
termed on the “‘line of keel”) is not in accordance with that law, 
then a loss of power results, because if the leading corner 


**churns” the water in front of it, that water thus set in motion | 


is a source of resistance, and until that is overcome, the speed 
of the hull is nil. Now, the best method of meeting 
those difficulties is to curve the leading edge back, and in 
the Griffiths propeller blade this is particularly recognised by 
being smallest in width at the top, and widest at the centre of 
propulsion (to which I will again refer); but the Vansittart pro- 
pellers I have seen do not embrace the principle of propulsion by 
the side view shape of the blade, but rather by the shape in 
plan, which destroys the form of the true screw and produces what 
your correspondent is pleased to term ‘“‘the curved or wave 
line propeller.” I take it, then, that she relies on her 
form of blade to reduce the churning in front, at the cost of loss of 
effect behind, to which subject I now come. 

The proper propulsive surface of a true screw is the aft side of 
the blade, and if that blade is not a portion of the natural helical 
line, then the principle of screw propulsion is not carried out by 
that propeller, but is rather an illegitimate function amalgamated 
with the true and better one. 

Now, it must be distinctly understood that the action of the aft 
surface of the blade, when turning around towards the hull, is 
to press against the water it is in immediate contact with ; and if 
that volume gives way then there is a loss of resistance, or w hat is 
known as “* positive slip ;” and it must be considered, also, that the 
water set in motion carries away some power with it also, inasmuch 
that any power requisite to push or throw any volume of water at 
a certain speed and distance is power expended,without recovery ; 
therefore the Vansittart propeller, not being a portion of a tru 
screw, agitates the aft water, and thus a great deal of power is 
actually lost in that volume thus set in motion; whereas with a 
true screw blade of a proper pitch the aft water is not agitated in 
the strict sense, but is converted into a narrowing unbroken 
stream, which becomes less in diameter as it becomes long. I was, 
I believe, the first to prove that the aft water set in motion— not 
agitated—vy the blades of a true screw must at certain speeds be 
converted into a corkscrew coil, whose diameter was infinite at the 
aft extremity, and that theory has been proved in practice in clear 
smooth water, when the sun’s rays were shining at a certain angle 
over the screw water. 

















There is another feature to remember in the action of the blades, ; 


and it is that, if the screw propeller is not of the correct pitcli*the 
blades lift some of the water set in motion ; and that, although the 
power to drive the screw is primarily a single quantity, finally it 
is divided into three quantities—thus, first, power to push the 
ship forward ; second, power to push the water back ; and third, 
power tolift the water, or causeaside motion; also to be remembered 
is the fact that the centre of propulsion is within certain clistances 
from the tip and root of the blade, and that is the reason why the 
Griffiths blade is pear-shaped, and why common blades are cut 
away so much as they are at the corners. On the contrary, with 
the Vansittart blade, its outline is as the portion of the old 
common screw in end and side elevations. 

I now come to the question of the diameter of the boss. Your 
correspondent’s propeller does not take that as uny consideration 
per se, but the Griffiths ‘and many of the common kind now) have 
the boss large, comparatively speaking, for the purpose of keeping 
the effective portion of the blade ** up to its work.” 

I think I have touched on all the leading points bearing on this 
subject, and before I close permit me to compliment Mrs. 
Vansittart on the practical language she uses and her graceful 
composition ; and that while I disagree with her, I »m proud of 
the honour of being her opponent. N. P. Burcu, 

78, Waterloo Bridge, London, 8. 





SMOKE BURNING. 

Srr,—In reference to Mr. Hughes’ letter, in which he denounces 
the system of smoke burning advocated by me as dangerous and 
extravagant, the air admitted behind the bridge does not act 
upon the boiler at all, the shell isas clean and sound as it was 
when put up fifteen monthsago, Molesworth gives injhis ‘* Pocket- 
book,” 4 1b. of water to 11b. of slack as a good average evaporation. 
Is he a good authority? I certainly cannot believe he isfar out. I 
have proved I evaporate 5°6 lb. of water for each 1 Ib. of slack; now 
this is 1°6lb. above the usual amount. Then, Sir, how is it 
possible for my furnace to do better ? 

Mr. Hughes does not appear to know that the system I advocate 
was brought out and patented by Mr. C. Wye Williams in the 
year 1839, and was highly approved by Armstrong and Dilke, and 
favourably reported upon by the chairman of the Manchester 
Association for Preventing Steam Boiler Explosions, also by the 
Northern Daily Times of the 11th December, 1855. The system 
was always hotly opposed by the multitude, why I do not know; I 
am quite confident it would put an end to the smoke nuisance if 
generally adopted. I did not mean to cast any reflection upon Mr. 
Hughes when I said he did not appear to know the diiference 
between Derbyshire coal and dirty fine slack; there is a far greater 
difference than he imagines, the rough slack of Derbyshire is 
equal, in my opinion, to some of the South Staffordshire coal. 
But this is foreign to the question, because if I used the best slack, 
and the quantity of water evaporated were the same, i.¢., 5°6 lb., 
it would be a good average. My first letter stated truly the 
amount of slack burned, and the work done; how could it then lead 
your readers astray ? Though not responsible for the opinions of 
your correspondents, I am quite sure you would not have allowed 
my letter to appear without comment if you thought it likely to 
lead your into trouble, 








I had my boiler set according to the plan recommended by Arm- 
strong in his treatise on boilers, and the smoke burning contrivance 
is a modification of the plan patented by Mr. Williams, and copied 
partly from a drawing which appeared in Armstrong's book. 

Handsworth, Dec. 21st, 1869. JoHN WOOLFIELD. 


BRITISH HARBOURS OF REFUGE. 

Sir,—‘* What is the cost of our harbours of refuge? are they 
efficient ?” are questions which may reasonably be asked by the 
payers of taxes. ‘The first is answered by the statement under- 
neath (compiled from official reports), showing that the six great 
refuge harbours of England, Wales, and the Channel Islands, have 
cost nearly £6,000,000, or about £1,000,000 each on the average. 
Three of them only are completed ; that of Dover will never be 
finished. As to those of Portland and Holyhead there is no official 
report, to the best of my knowledge, since 1867. 

Our harbours of refuge are, of course, available to merchant 
vessels as well as men-of-war. As to their efficiency, it is not 
proved yet, and, indeed, is very questionable. The big harbour 
at the north end of Holyhead (enclosing 400 acres), appears to be 
insufficiently sheltered, as two vessels moored in that place broke 
adrift on the 13th inst. The harbour of St. Catherine’s Bay, 
Jersey, is seldom visited by shipping, the bottom being rocky and 
offering ne hold for anchors. As to Dover, the breakwater from 
Cheeseman’s Head (Admiralty Pier), protects a considerable area 
of the roads from W. and 8.W. winds ; but when the, wind blows 
hard from the E., vessels moored alongside must be shifted to the 
W. or outer side of the breakwater, and in 8.E. gales there is no 
shelter on either side. At Bray Harbour, Alderney, the Western 
Breakwater has been seriously injured by gales since it was reported 
as finished. The harbours of Plymouth and Portland appear to be 
the safest, there being good holding ground inside. 

Cost of British harbours of refuge :—Alderney cost till March 
31st, 1867, £1,140,513, F.*; Jersey cost, till March 31st, 1867, 
£170,500, F.; Holyhe ad cost, till March 31st, 1867, £1,371,155 (%) ; 
Plymouth cost, till March 31st, 1867, £1,500,000, F,; Portland 
cost, till March 31st, 1867, £.,002,248 (7); Dovercost, till March 31st 
1867, £611,277, I. : Total, exclusive of rece nt repairs, £5,795,693 
or, in round numbers, £5,800,000. 3. OJ W. 








SEELY’s Pics.—This last week there was a dismal squeal from 
** Seely’s pigs.” Rumour assigns some excellent bargains to the 
knowing ones in the City, and contract notes are already changing 
hands at greatly advanced prices to what the Admiralty will receive 


from the fortunate purchasers. We are informed that, when the 
return was granted to Mr. Seely, there were in the different dock- 
yards 72,579 tons of the very Vi luable iron known under the above 
designation, Dr Perry, in his evidence before the House of 


g 
Commons, deposed that, if two pieces of iron were taken, the one 
from ** Finspong,” a celebrated Swedish metal, which always bears 
a very high price in the market, and the other from the dockyard 
material, no difference in value could be discovered between the 
two. ‘The quotation for Finspong, free on board, in Sweden, is 
from £7 upwards; the late Admiralty sales have been effected at 
47s. 6d. and under!—Army and Navy Gazette. 


A SuccessrtuL CuHase.—-Mr. W. H. Bailey, of the firm of 
Messrs. John Bailey and Co., Albion Works, Salford, informs us 
that he returned yesterday from 
pursuit of a person named Allison, who was alleged to have dis- 
appeared from Accrington a week or two ago, leaving several credi- 
tors unpaid and in despair. On the 4th inst. Messrs, Bailey 
received a call from a man who presented a card describing him as 

‘Robert Allison, engineer, home, export, and wholesale shipping 

agent, Accrington.” He obtained £70 worth of goods from Messrs. 
Bailey on the representation that they were to form part of the 
opening at Blackburn. 
tle} Preston paper, the 
disappearance from Accrington, and 
supposed departure for Liverpool to America. ‘The result 
of inquiries at Accrington brought Mr. Bailey into 
communication with Mr. Boothman, an accountant there, whom 
Allison had consulted, saying he possessed some hundreds of 
pounds, and wishing for professional assistance to arrange his 
accounts, which Mr. Boothman had seen reason to decline. 
Although the man had some days’ start of them, Mr. Bailey pre- 
vailed upon Mr. Boothman to join in tracking him, and they 
started in company, fortified with an affidavit setting forth the 
circumstances which they would be prepared to swear to at any 
place where Allison might be found. Leaving Manchester at 4.00 
p-m. on Thursday last, and taking Accrington en route, they 
visited Blackburn, and examined a house which it was ascertained 
had been engaged by Allison in the name of * Smith and Co.,” as 
a store for goods. The landlord permitted them to break open 
the house, which was found empty, the goods having been taken 
away ina hurry. It was then learnt that goods answering to the 
description had been consigned by rail to Blackburn to “Smith 
and Co., Coventry.” Messrs. Bailey and Boothman left Black- 
burn at 7.15 p.m. on Thursday, travelling all night, and next 
morning were pursuing their inquiries at Coventry. It appeared 
that a shop in the new Market Hall had been engaged for 
“smith and Co.,” who were ‘‘expected in a few days.” The 
goods were vaguely heard of .at the railway station as having been 
taken away by a common carrier, no one could say whither. In 
the course of the morning, however, Messrs. Bailey and Boothman 
were at a temperance hotel, and happened to find there a card 
bearing the address, ‘Smith and Co., general merchants, Man- 
chester and Sheffield.” The bearer of this had been staying at 
the hotel; he had gone to Rugby, and the landlady had recom- 
mended to him a temperance hotel there. The pursuers went to 
Rugby by the noon train, called at the hotel, and learnt that 
Allison and his wife had left for London, It was also 
ascertained that some such goods as those heard of at Coventry 
had been received at the Rugby station from the carrier 
before indicated, and whose nate was known. The goods had 
been sent to London, consigned to “‘Gatty and Co.” They 
were large packages, weighing 19 cwt. altogether. The goods 
manager said that his suspicions were aroused by the fact that the 
parcels had been first addressed to Colchester, and the address had 
been afterwards altered. Upon this being pointed out to him, the 
man who brought them said that it wasa mistake of one of his 
lads. The goods had been sent to Camden Town. Preceded by a 
telegram to the railway authorities, the pursuers arrived at Camden 
at 5 p.m., and learned from one of the superior officials that he 
had tracked the goods to Broad-street. Messrs. Bailey and Booth- 
man reached that station by the Metropolitan line an hour later, 
and found the goods had been delivered in Merville-street, Bow. 
Another hour had scarcely elapsed before a watch had been set 
outside the house indicated, which was continued all night, with 
the aid of Inspector Kerrisey (the captor of the murderer Miller), 
who furnished two men for the purpose. On Saturday morning, 
on the strength of the affidavit, a capias was procured from Mr, 
Justice Mellor, and, accompanied by the officers, Mr Bailey found 
the object of his search making purchases with his wife in a shop 
at Bow. Inspector Kerrisey accosted Allison by name, asking him 
** how the folks were at Accrington?” He was at first thrown off 
his guard completely, and then attempted to recover it, denying 
his name, but Mr. Boothman coming up, there was an end to the 
concealment. To avoid an altercation in the street, the whole 
party went to Allison’s house, he offering to return the goods ; but 
Mr. Bailey refused, suggesting the alternative of a prosecution. 
Despite some opposition from a son of Allison’s who was present, 
the man soon handed over £70, besides £20 for expenses in finding 
him. Mr. Bailey states that a very miscellaneous and valuable 
stock of goods and small machines were observed in the house.— 
Manchester Examiner and Times. 
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THE STRENGTH OF COMMON PLATES. 

THE Director-General of Ordnance has courteously favoured us with the following interesting tables, which give the results of experiments made in the Royal Gun Factories in 1869, at the request 
of the late Ordnance Select Committee, to test the mechanical papain of specimens cut from the undermentioned armour plates, which had been poh ntoome artillery fire at Shoeburyness in June 
and July, 1868 :—(1) 15in. rolled plate, manufactured at Atlas Works, Sheffield; (2) 15in. hammered plate, manufactured at Thames Ironworks; (3) 5in. exterior plate, (4) 5in. plank, (5) Sin. interior 

late (Plymouth Breakwater Fort target), manufactured at Atlas Works, Sheffield; (6) 5in. exterior plate (experimental te), factured at Millwall Ironworks. And Captain Harrison,R.A., 
late secretary, Special Committee on Iron, 4. 11. 69., submits to the Director-General of Ordnance, for comparison, a table (II) showing the results obtained by Sir W. Fairbairn from investigations made 
by him for the Special Committee on Iron during the years 1861—4, with a view of ascertaining the mechanical properties of armour plates manufactured by different firms. 











































































































































































































TABLE I. 
2 5 Tensile strain. | Compression. 
23 3|——— eee =e eee —— eens — a 
= 25 Ss ; | Tons per | S 
taut Ss 2| 484 cat Ba o% sq. inch, at} s | éd\ ad Sq sé Weight applied per square inch, and time allowed to remain on specimen. 
description of B= 2) 45/92 |} 52] a5] . , |301%8|S8|S8elae eapehainiet 5 A el Lk, el EE EES eee RF Pat De 
‘ SSF) glu | Ss to] ® | Sa | 7 2 
piece of plate.| 2 E | 5s te 23 bs | 3 =e | = & | 3 E5 o-n bs } | | ' | 
Se5/ 22/528) 82)| 84) 3 4a ("8/3 2 = B ag & a 8 tons. | 9 tons. |10 tons./11 tons.|12 tons.|13 tons./14 tons./15 tons./16 tons.17 tons.|18 tons.|19 tons.|20 tons.|30 tons. 50 tons, 
ER | Soi ed hell 2 2 2 | 8} ® A 1 min. | 1 min. | 1 min. | 1 min. } 1 min. | 1 min, | 1 min, ; 1 min. / 1 min. | 1 min. | 1 min. | 1 min. | 5 min. |} 5 min. | 5 min. 
= - «dl Cas a | & | | | } | | 
in. | in in in in in in in | in. in. in. in. in, | in. | in. | in in. in. in in. in 
| x | = | | | | 
Piece of 15in.|84x5}] 1071 | Al |0-754] 2 | 98 | 20°0 | 447 | 1944] Al | 533 1 -~ 0005 | -00125 | 0025 | -004 0075 | “Ol =| 0115 | 0175 | 0215 | °026 0285 | 0345 | 105 “304 
rolled plate. x oe | | 
—— }172} a2] , | ,, | 93] 194] 446/195] ao] ,, | ,, — | 0005 | -00125 | -0025 | -0045 | -oogs | 12 | 0125 | -o185 | 022 | “0275 | 029 | -0355 | “106 2055 
x | | xX 
1078 | B1 | ,, » | 95 }196 | 46 | 1946] B1] ,, + -- 0005 | 0015 | “004 0045 | “009 0125 | 013 | 0185 | 023 0275 | *0295 | “036 “113 "323 
x | xX | } | 
1074 | B2 | o a 94 | 191 388 | 1947 | B2 ” ” = 0005 =| ‘001 002 0025 0045 0065 007 =| 0125 | 0155 0215 | °023 "1045 3135 
x | x | | | 
eri Cs i aw | on 95 | 20°71 “593 | 1948 | Cl ” a - 0005 | “001 002 0035 007 0095 | ‘Ol | 0165 | “02 0265 ‘028 105 3035 
x | | | xX | | | | 
meres i . hl. ln 92 | 19°2 | 553 | 1949] C2 ” = ~_ 00075 | “0015 “0025 005 “009 0125 013 02 | 0215 “03 0315 118 =| ‘3275 
| "Avlerage | 9°45] 19°56 “481 | | 
x | | | 
1056 | D1 - oso} 2 so | s5 | — | 1950! D1 = » | 00025 | -0005 | 0015 | 0025 0045 | *008 ‘0115 | “012 “0185 | 0225 | 0285 | 0305 | 0365 | *1145 | °3125 
| x x | 
1057| D2] ,, a | 70 | 825) — | 1951/) D2 ~ * 00025 | 0005 | ‘001 0015 “002 002 00225 | “0025 004 | “0065 0095 | 0135 | O17 “0915 3 
| x | | x | | ' | | 
1058 | El i“ pa | 81 82; — 1952 | El ” oe - 001) =| 00175 | 00275 | “0065 0085 | 013 | “014 02 | "0245 0295 0315 | °038 “119 “3185 
x | _xX | 
1059 | E2 : 72 8-251 — | 1953| E2 is “is _- ‘001 =| “002 005 “006 0095 | 015 «| O16 =| 0215 | “027 032 0345 “04 1205 | 319 
x | x | 
1060 | Fl ” » | S81 | 10°25} — | 1954] F1 ee gi — 0005 | 0015 | 0045 | -0055 | 0105 | 0135 | “014 | “021 025 0295 0325 | °0385 | “118 "815 
x | x | | 
1061 | F2 a mo 73 as 1955 | F2 ” os — 0005 =| ‘001 002 | “004 0075 | “0105 “O11 0175 “02 0265 “028 034 “104 *2955 
| <Avierage | 7°6 os Avijerage | 00004 | 0006 | ‘0013 0028 | -0043 “0076 =| “0108 0113 | “O17 “02 “0262 028 0342 1099 | ‘sl44 
Piece of 15in.|8}x5}) 1077 | G1 | 0-754 2 96 | 20°3 | “59 | 1956 | G1 | 533 1 _ 00025 | 00175 | 00425 | ‘00725 | °01125 | -0145 01925 | -0235 02775 | *03375 | “0385 04525 | *1205 S215 
hammered x x - — | | 
plate. 1078 | G2 ~ sy 93 | 20-2 | 61 | 1957 | G2 » . “00025 | °002 0045 | 0075 | “0115 01525 | *0195 “024 “2825 03425 ; *0425 0465 ‘12725 | °3265 
x x | | 
1079 | H1 = z 9-0 | 19:0 | 622 | 1958 | H1 de », | 0005 | 00125 | 0045 | ‘00725 | -O1 01425 | “019 023 0275 | 0325 | 0375 | 0425 | 0525 | "135 "342 
« ¥ | | 
1080 | H2 ” e 90 | 195 | °575 | 1959 | H2 P ~ 0005 OO175 | 00425 | °007 “Ol | 0145 01925 | °3325 02775 | °0335 0385 0435 “05125 | 187 368 
x } 
Wes? | 4 » | 91} 196 | 542} 1960] J1 ze i 4 ee 00225 | 0045 | 007 | O11 | 0135 | 0185 | -022 0265 | °03025 | °0345 | ‘039 "04525 | 132 ‘3445 
x | x | 
1082 | J2 pa a 15°6 | 22°3 338 | 1961 | J2 ” ae 00025 | ‘001 =, ‘0015 0025 | 005 0075 0095 0125 “015 0185 0225 027 0338 "12 | ‘S41 
Avijerage | 10°26] 20°15] “546 | | 
x | | | | 
1062 | K1}1:066/ 2 | 84]105 | — | 1962] K1] ,, ‘es = 0005 =| 0025 | 0045 | 007 | 0105 | *014 0195 | 0235 | 0285 | -0335 | 0395 | “047 1325 | “344 
x x | | 
1063 | K2 | om ‘ 91)142} — | 1963; K2 ee re 0005 | “0015 | 003 | 006 | “009 | 01275 | -0165 | 02125 | 0265 | ‘0315 | °037 "044 129 «| °355 
x x | | | } | 
| 1064) L1 : » | 79 | 121] — | 1964] L1 a » | 00025 | “001 “002 003 «| 004 006 “0085 | ‘O1175 | “016 | 0205 | 025 0% 0365 | 1225 | “455 
| xX | ! | | | | | 
1065 | L2 a ~ 80 |124 | — | 1965] L2 én é -- — | 00075} 0015 | 0035 | 0055 008 =| “O115 “01475 | °0195 0235 0295 08525 | *122 "335 
x x | 
goes | M1 a ” 99 | 13°55] — | 1966} M1 wo | oo “0005 | “001 0015 | -0025 | 09525 | -0075 | “O1l 015 “0185 02225 | -028 0345 12 | 39 
x 4 | | 
| 1067 | M2 om + 8-4 8°55] — | 1967| M2 oo 0005 “0015 | "0035 "00625 | ‘0095 | 0135 017 | “02175 | *026 031 0375 “043 “0505 *1365 | "3485 
Avjerage | 86 | 11°88] — | } Average | “0002 009 | “0024 0043) | 0069 =| ‘V101 V136 | “U176 0217 =| 0262 “W311 “0366 “U433 1281 356 
~~ | } ae | | | | 
Piece of ex- | 9x7 | 2034] T1 ‘754 | 2 98 | 17°0 _ 2050; 1 “533 1 ven 0005 | 0015 003 | 00575 | “008 01175 | -0155 “02 02425 | "0285 0335 0395 1095 | “312 
terior plate. x | ee. | | | 
Piresath 2035 | T2 a a 99 | 15°7 — |} 2051) 2 | ‘ip o-oo 0005 “0015 “003 | “006 0085 01175 | 016 e21 «| «(025 "0295 035 «| °04175 | “212 318 
Breakwater Avierage | 9°85] 16°35] — | | | | 
Fort target. x |} x | | | | 
2036 | L1 ‘ es 98 | 198 | *424 | 2052/) 3 va an = “0005 0015 0025 | *005 00825 | ‘012 | 016 021) =, 02625 | °031 0365 | *045 "118 3195 
oe | | | 
203 L2 ee »» | 103 | 20°3 | °446 | 2053 | A a i “00025 | *00075 00175 | 0035 | 00575 | “00875 | °0125 “016 0205 | 025 02925 | 08375 | “04 wel 31 
Avierage | 10°05] 20°05) 435 | | | | 
x | | | 
2054 CS? stil _ 0005 “0315 0025 “00475 | “0075 “01075 | 015 “01975 0245 “0285 03375 “04 ‘ll 317 
} | | 
2055 | 6 - 7A “0005 001 “00175 | °00375 | “0065 0095 0135 | “0175 0225 0275 0375 04475 | °1165 *B185 
| Average | “0001 0006 “0016 “003 W056 “0084 012) | «016 0208 0254 035 “0415 1126 “316 
x | = | | | | | 
Piece of 5in. |12x6| 2038 | T1 | ‘754 2 120 | 170 _ 2056 1 533 1 oes —_— | - |, 00025 | °00075 | °002 | 0045 007 0105 “018 “024 “0885 *285 
plank. x . | | | 
Plymouth 2039 | T2 ” a 14°0 | 18°9 - 2057 Ae ae (ee - — 0005 0015 "0025 “004 0065 0095 01325 | °017 0215 0265 | °032 1005 | 3 
Breakwater Avierage | 13°0 | 17°95} — | 
Fort target. x | x | | 
2040 | L1 ” | 11°8 | 22°2 | °516 | 2058 3 #0 ” _ a _ 00025 | -0005 “00125 | °00175 | -0035 0055 0075 01125 | ‘014 0185 0805 2755 
x x | 
2041} L2 ” | ” 17°5 | 23°7 | 82 | 2059 4 a i — | _- “0005 “00075 | “001 00125 | 00175 | -003 0045 00625 | ‘0085 01075 | 015 075 "2725 
Avjerage | 14°68| 22°95] “418 | 
x 
| 2060 5 a oe ae = 00025 | 00075 | “0015 0025 00475 | -0075 0105 0145 | 019 023 029 0975 “298 
x | 
2061 6 ae | 00025 | 0005 | “001 00175 | -0025 | -00325 | *00425 | -00575 | “00S “011 0145 | ‘018 0235 | ‘092 “8395 
| Avierage | “00004 | ‘0008 | ‘00U2 | ‘0008 | -yul3 | -0021 0035 | °0056 | ‘0081 Ol1L | ‘0148 | “0183 | “0236 | “089 “2954 
x | xX } | | 
Piece of inner] 12x6} 2042 | T1 ‘754 2 | 144 | 19°0 — | 2062 1 533 i.i- _ _- | 00025 | 00075 | ‘061 “00175 | *00275 | °00475 | “0075 “0105 “014 0195 “0875 2925 
plate, below x x | 
port. 2043 | T2 on ve 11°4 | 16°3 — | 2063 2 a aa = 00025 | -0005 “001 “0015 00275 | 0055 “00825 | °0125 “016 “021 “02575 | °03225 | *1095 “3245 
Plymouth Average | 12°9 | 17°65 | | 
Breakwater x x 
Fort target. 2044 | L1 ” ” 13°2 | 20°2 | 327 | 2064 3 Pa % ~~ 00025 | *0005 “001 00175 | *00325 | 0055 00875 | 01275 | 01725 | *022 0275 0345 112 325 
x x 
2045 | L2 ” oy | 13°2 | 20°1 | “315 | 2065; 4 a ¥ a — oe 00025 | *0005 00075 | °00125 | -00225 | °00425 | 00625 | “0095 C135 “018 085 "28775 
Average | 13°2 | 20°15] °321 | 
x | 
2066) «5 ~ a _ we 4 00025 | -00075 | °00125 | 00275 | *0065 00875 | 018 017 02175 | °027 "03375 | °1105 3255 
 - | 
2067 | 6 - an ee "00025 | -0005 | ‘001 0018 | -00325 | °005 00775 | °O115 | 0155 | 0205 | 0255 | -03225 | "1075 | “32 
Av erage | “v0ul “0003 “0006 “0012 “0022 “004 0065 “0098 0132 “0175 0222 0243 102 3125 
x x 
Piece of ex- |14x6; 2048 | T1 | °754 3 9°9 | 16°9 — | 2068 1 533 | 1 _- _ 00075 | 00275 | 00575 | 00875 | “013 0175 "0225 0275 03325 | ‘039 0465 134 "34525 
terior plate. x x 
Experimental 2049 | T2 ” ” 99 | 17°0 — | 2069; 2 io + _- 00075 | -0025 0055 “00825 | -01225 | 0165 “021 02575 | 0315 0365 04275 | °0505 "14075 | “40475 
casemate. Avierage | 99 | 16°95] — 
x <I 
2046 | L1 ” » | 106 | 191 | 518 | 2070; 3 min os “00075 | ‘00175 | *0045 0075 01125 | 015 "01975 | 02475 | °0295 035 04125 | 0485 “1355 "3475 
x x | 
2047 | L2 ‘o 9” 99 | 185 | ‘51 2071 4 ae a 00025 | “001 002 00475 | “O0775 | “015 0155 “02 025 "02975 | °02525 | *04225 | *04975 | °138 “352 
Avierage | 10°35} 18°8 | °514 
x 
2072 5 oo ” _ 00075 | 002 00475 | “00775 | -0115 01575 | °0205 0255 “03075 | °036 0425 05 14 "3545 
x 
2073 6 on ‘“o _ 00025 | "00075 | ‘002 00475 | ‘00775 | 012 “016 02075 | °0265 032 “03775 | °04475 | °1325 B45 
Av erage 00004 | “0006 “0016 004 “0069 0103 “0146 “0191 024 0292 0346 “0409 0483 “1368 “B58 
TABLE II.—Results obtained by Sir. W. Fairbairn, 1861-4, with Remarks by Captain Harrison, R.A. It will be seen that in the experiments made by Sir W. Fairbairn the tenacity of the specimens varied from 
. — | 19 to 24 tons per square inch, whilst the tensile strength of the specimens tested in the R.G.F. ranges from 
Tension. Work | Compression. 18 to 22 tons. 


———— Taking the final elongation as the measure of ductility, the experiments in R.G.F. show that a very marked 





—_______—_—_———_| done 


Description of plate. |Tonsper' ,, in | Weight) Per in. Tested by Quality. Remarks. improvement has taken place in late years in the quality of armour plates. Of the plates enumerated in 
P P sq. in. at! —- foot-| per | of | Shot. ¥ Table IL. (from which specimens were tested for the Special Committee on Iron) the ultimate elongation varied 
breaking) “°"- | Ibs. | sq. in. | length. from 0°064 (an A 2 plate) to 0°28 (a superior Al plate), whereas in the specimens tested in the K.G.F. the 

| L i tion was 0°31, and the maximum v‘62 per unit of length. 



































| tons. AtP | It follows, of course, from this t increase of ultimate elongation (the average tenacity being nearly the 
‘4hin.| 21°901 | “1283 | 3144 | 50°705 324 a? “Very good,” Al “ Oneof the best | 8sme in both sets of experiments) that the amount of work done in rupturing the material has also largely 
5}in.| 23°205 | *2400 | 6237 * “360 mouth, A2 4}in. plates ever increased; and whereas 6422 foot-pounds was the highest figure attained in Sir W. Fairbairn 's experiments, 
French plates— /5h}in.| 19°820 | *2893 | 6422 e 366 a Superior, A 1 ” the following is the “‘ work done” in the R.G.F. experiments :—l5in. hammered plate, 12,322 foot-pounds ; 
Petin and Gaudet )4}in.| 22°040 | -2437 | 6014 » “356 a A2 ldin. rolled plate, 10,515 ; ype ed cape from Plymouth Breakwater Fort, 9745; 5in. plank from ditto, 10,744 ; 
in.| 22°700 | ‘2169 | 5611 pe "356 ye A2 inner plate from ditto, 7221 ; exterior plate from experimental casemate, 10,822. A 
in.| 24400 | “1960 | 6330 » "358 ie A3 In — to compression, the same weight of 50 tons produced about the same effect in both series of 
: experiments, 
Mean of six plates ..| 22344 | *2189 | 6443 | 50°705 853 he Special Committee on Iron, in their final report, pointed out that the two cases of statical pressure and 
“Millwall” plates Shin.| 21°910 | °2250 | 5522 as “B47 ~ Superior, Al |'*Stood uncom- of impact from shot are so essentially different in their nature as not to admit of any fair comparison ; and 
- P { Stim 21°780 | “1290 | 3147 i *325 me Al monly well.” the correctness of this opinion is fully borne out by the results of the R.G.F. experiments now under con- 
| sideration, for it will be seen that whilst the 15in. hammered plate gives greater tensile resistance (20°15 : 19°56), 
Mean... .. .. ..| 21°845 | “1770 | 4884 | 50°705 | ‘336 and also increased power of elongation (0°546 : 0°481), as compared with the 15in rolled plate, the former was 
Measrs.Cammell’s { 5}in.| 17°723 | “1442 | 2862 ” “378 9 Al broken in pieces by one shot from a12in. gun, whilst the latter withstood five rounds—two from a l2in. M.L.R. 
plates. {ain 19°046 | °0642 | 1369 ae "B45 ae A2 gun, two from a ldin. M L.R. gun, and one (spherical cast iron shot) from the Rodman gun. 
Looking, however, merely te the mechanical properties of the without any reference to their relative 
Mean.. .. .. -.| 18°384 | “1042 | 2145 | 50°705| 361 power to resist shot, the results of recent determinations in the first table compure satisfactorily 
Or taking the mean o with those contained in the reports of the Special Committee on Iron given above. 
the three manufactures} 20°858 | “1667 | 3974] — “350 November 17th, 1869. J. H. Lerroy, Director-General of Ordnance. 
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THE HOLBORN VIADUCT—REPORT OF THE 
ENGINEERS. 
24, Great George-street, Westminster, Dec. 10, 1869. 
To thé Improvement ee rd the Corporation of the city of 
ndon. 

GENTLEMEN,—Referring to your minute of the 11th ult., asking 
us ‘to report in writing, at the earliest moment, whether the 
Farringdon-street Bridge is, in our opinion, safe for public traffic, 
and, secondly, what, in our judgment, are the causes of the pre- 
sent defects in the columns, and the action it would be desirable 
to take with reference thereto,” we beg to say that, having care- 
fully examined the viaduct, we are of opinion that it is perfectly 
safe for public traffic. E 

With reference to the second part of the inquiry, namely, “the 
causes of the present defects in the columns,” &c., we have a 
carefully examined the viaduct, and also specially all the details of 
the plans and instructions connected with the work, and we have 
had explanations from Mr. Haywood, your engineer, from the two 
clerks of the works in charge during the construction, and from 
the mason who executed these works, under their direction, for 
the contractor. We have come to the conclusion that there is no 
defect whatever in the foundations of this work. ’ 

The defects which do exist are confined, first, to the thin stones 
at the top and the bottom of the Ross of Mull granite shafts of 
the columns; and, secondly, to one of the castings —— the 
external arch over the footpath at the south-west corner of the 
viaduct, which has comparatively but little pressure upon it. 

We have inquired into the manner in which these columns are 
dressed and set, and find that the beds of the thin stones at the 
top and bottom of the shafts, which are all of Ross of Mull granite, 
and rather of a brittle nature, were fine-chiselled to a true bed 
for a depth of from 14in. to 2in. all round their periphery, the 
centres of the beds being left purposely hollow to an extent not 
exceeding one-eighth of an inch on each bed. 

The plan which was adopted in the setting of these columns 
was as follows :—After having fitted them independently before 
they were placed in situ, to ascertain their perfect truth, when 
they came to their permanent erection twelve pieces of 5 Ib. to 
7 lb. lead, varying from 6in. to 8in. square, were placed opposite 
all the exterior and interior angles of these columns, at a distance 
of one inch from the face, and in some instances it is stated that 
an additional piece of thin lead was added to give an equal bear- 
ing ; the interior of the bed was then filled with fine masons’ 
putty, consisting of lime and stone dust, and, where hollows were 
found in the centre portion of the beds of the stones, additional 

pieces of lead were put in. These beds were further adjusted by 
Bonsai lifting the stones and putting in additional masons’ 
putty, until every apparent inequality had been met. It wou d 
thus appear obvious that the main weight of the superstructure 
was resting aay upon the pieces of lead placed near the 
outer edge of the beds. 

We would here observe that this mode is occasionally adopted 
in the erection of granite columns in situations in which they are 
ordinarily applied ; but inasmuch as, in the case of the Farring- 
don-street viaduct, the superstructure is of iron, subject to ex- 
pansion and contraction, and imposing upon each column a weight 
of about 180 tons, the conditions to which these columns are 
subject are entirely different. 

We further observe that the chisel-dressing of the beds only ex- 
tends from an inch and a-half to two inches from the external edge 
of the column, the interior being picked slightly hollow. The 
result, therefore, undoubtedly is that an unequal bearing may be 
thrown upon the lead packing which approaches within one inch 
of the outer edge of the bed. . 

We have been informed that the ironwork was put together in 
the summer months, and the final weighting probably would not 
be completed until nearly the end of October or the beginning of 
November. The extreme difference of temperature between these 
periods may be taken at 50 deg. Fah.; and as far as we can ascer- 
tain, no defect whatever was observed till within a few days prior 
to the formal opening of the viaduct. It would therefore appear 
that these defects became apparent at about the period when the 
full weight was upon these stones, and when there would be the 
greatest difference in the temperature. The contraction due to 
this variation in the temperature would amount in the centre 
opening to about a quarter of an inch, or one-eighth of an inch at 
the head of each column ; but there would be a materially reduced 
action at the base, and there would be a slight tendency to bring 
the weight unequally on a portion of the lead packing above de- 
scribed, and to occasion a high local pressure on a very limited 
portion of the outer surface of these stones. 

This mode of setting is a departure from the instructions given 
by Mr. Haywood, and there is no evidence to show by what autho- 
rity the original plan was departed from. 

We have, from a careful consideration of all the circumstances, 
arrived at the conclusion that the defects in the top and bottom 
stones of the shaft of the columns are to be attributed to the mode 
adopted of setting the granite on small pieces of lead packing, and 
to the unequal diffusion of the weight thereby occasioned, com- 
bined with the fact that the base on cap stones are only 12in. and 
9in. thick respectively ; and the whole effect is further aggravated 
by the tendency which the contraction of the iron superstructure 
in cold weather would have to throw an unequal pressure on the 
edges of the stone through the medium of the lead packing We 
do not believe that any one of these circumstances would, taken by 
itself, have caused the defects which exist. 

With respect to the imperfect casting on the south face of the 
viaduct, in order to ascertain whether the defects arose from any 
unequal strains of the metal, we carefully examined some of the 
wedgings against which the castings abut, and we found that they 
were solidly embedded in the brickwork ; therefore, as regards 
the wedges, there is well-grounded reason for believing that no 
motion has occurred. 

We also found that there was an original defect in this particular 
casting previous to itserection. This been repaired by bolti 
a plate of iron on the back. Mr. Haywood has, moreover, direc 
our attention toa recent crack in the same casting, which, indeed, 
has been observed since our vfirst examination of the structure. 
We do not attach any importance to this crack, as it may be the 
result of a further latent defect in the casting. 

Under these circumstances we cannot recommend the committee 
to do anything at present, except to fill up the cracks and inter- 
stices with a suitable composition, and to wait until the whole 
work shall have been exposed to the action of the extreme cold of 
the coming winter, and to the maximum heat of the next summer. 

It is possible that if a very severe lowering of the temperature 
should occur during the approaching winter, some slight extensi 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3183. Abert Grorue, Strand, London, “ Improvements in apparatus for 
registering the number of passengers travelling in or on public con- 
veyances.”—3rd November, 1869. ’ , 

3347. Giuseppe Berti, Milan, Italy, ‘A new cylindric vertical boiler for 
the formation of steam and for heating of the water contained in said 
boiler.” —20th November, 1869. 

3380. Josepn Evusracne Croce-Spinevui, Rue de Rome, Paris, “ Im- 
provements in means and apparatus for propelling and steering 
vessels.” —23rd November, 1869. 

3431. Wittram CarTek Starrorp Percy, Manchester, “‘ Improvements 
in machinery or apparatus for cutting animal and vegetable substances, 
and for making sau ” s 

$442. Bensamin OLprieLp, Coventry, Warwickshire, ‘‘ Improvements in 
looms, and in devices to be employed therewith for weaving.”—27th 
November, 1869. 

3464. Rosert MILBURN and Tuomas Brown1nG, Church-lane, Whitechapel, 
London, ‘‘ Improvements in drying machines, suitable for drying ears 
of corn, grain, seeds, malt, spent hops, brewers’ and distillers’ grains, 
and other materials.”—30th November, 1869. 

3472. Wittiam Spence, Quality-court, Chancery-lane, London, “ Im- 
rovements in the manufacture of soda crystals.”—A communication 
rom Messrs. Perret Brothers and Olivier, Paris. 

3474. Jonn Forpes, Perth, N.B., “‘ Impr ts in d ting malt, 

in, and other similar substances, and in means employed there- 
or.” 

3476. ARTHuR CHARLES HENDERSON, Charing Cross, London, “ Improve- 
ments in apparatus for shearing or clipping animals, the said apparatus 
being also applicable to shaving skins.” —A communication from 
Thomas Pilter, Paris. 

3478. Witt1aM Bennett, Aston, near Birmingham, and JoHN CURRALL, 
Birmingham, “Improvements in kitchen ranges and fire-places or 
stoves for cooking and heating, and in apparatus connected there- 
with.” 

3480. James Perrce, Stamford-street, Lambeth, Surrey, ‘‘ An improved 
a machine for cutting tenons and mortises and sawing 





wood. 

$482. Henry CLark Asn, Oxford-street, London, ‘‘ Improvements in the 
manufacture of churns.” 

3484. Ropert Nicnorson Sucat and WitiiamM Forrest DENHOLM, 
Chirnside Bridge, Berwick, N.B., ‘‘ Improvements in the straining of 
paper pulp and in the hinery, hani or apparatus therefor or 
connected therewith.”.—lst December, 1869. 

3486. Henry CHOLMONDELEY PENNELL, Woodlands, Weybridge, Surrey, 
“Improvements in rifles, fowling pieces, and small arms.” 

3487. Jonn Bentriey Witsox, Jonn Hicoinsotrom, and Isaac Royse, 
Stockport, Cheshire, ‘‘ Improvements in bowls or rollers used in calen- 
dering and other pressing or squeezing machinery.” f 

3488. ANDREW MITCHELL, Leith, Midlothian, N.B., ‘‘ Improvements in 
caissons or apparatus to facilitate the building of bridge piers and 
similar structures under water.” 

3489. FREDERICK CHaRLEs Wess, Northumberland-terrace, Regent’s 
Park-road, London, ‘‘ Improvements in the manufacture of submarine 
telegraphic cables, and in the machinery employed in such manufac- 

7.” 





3490. ARCHIBALD PorTEUs STIRLING, Peebles, N.B., ‘‘ An improved 
spittoon, + vially applicable to railway carriages.” 
3491. Jonny Henry Jounson, Lincoln’s-inn-fields, London, *‘Improve- 


ments in spring mattresses.”—A communication from Francois Ferdi- ‘ 


nand Zephir Bully, Caen, France. 

3492. Henry Hutcuinson Maypen, Mansfield, Nottinghamshire, “ Im- 
provements in machinery or apparatus for spinning tobacco.” ’ 

3493. Jonn WittiaMson Wuitraker and Exiza Wuittaker, Carlisle 
Villa, Moses Gate, near Bolten-le-Moors, Lancashire, ** Improvements 
in steam boiler furnaces and fiues.” 

3494, PIERRE ADOLPHE SIDNEY LaNGLots and LEON STANISLAS THOMASSIN, 
Boulevart St. Martin, Paris, ‘‘ Improvements in the manufacture of 
sulphuric acid, and in apparatus connected therewith.” 

3495. Epwarp Fie.tp, Chandos-chambers, Adelphi, Westminster, ‘‘ Im- 
provements in valves fur steam fire engine and other pumps.”—2vd 
December, 1869. 

3496. WictiaM TaTHAM, Rochdale, Lancashire, “‘ Improvements in ma- 
chinery for opening and breaking hard waste rags of cotton, wvollen, 
flax, or silk, and for scutching and carding cotton, wool, and other 
fibrous substances.” 

3497. Jonn Sith, Carshalton, Surrey, and Taomas Eastwoop, Lambeth, 
Surrey, ‘‘ Improvements in workiug and reversing the valves of steam 
and other engines.” 


3498. Joun MacwILLIAM MacintosH, Grosvenor-road, Pimlico, London, | 


“Improvements in apparatus for taking up, carrying, and laying 
sheets of paper delivered by a paper-cutting or other machine.” 

3499. JouN CHARLEs WILSON, Martin’s-lane, Cannon-street, London, ‘‘ An 
improved revolviag engine and pump, applicable as a fluid meter.” _ 
3500. Watrer MacLean, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
printing, lithographing, and zincographing, and in the means or appa- 

ratus emplvyed therefor.” 

3502. Epwarp VansiTrart Neae, Lincoln’s-inn, London, “An improved 
method of fastening objects capable of rotating on hinge joints.” 

3504. THomas RusseLL Crampton, Great George-street, Westminster 
“Improvements in burning powdered fuel, and in furnaces and 
apparatus for burning powdered fuel, also in adapting such 
furnaces for the melting and working of glass, iron, steel, and other 
material, and to heating steam boilers.” 

3505. Henry Lark1y, Torriano Cottages, Leighton-road, London, and 
Wituiam Waite, Thurlow-road, Hampstead, Middiesex, ‘‘ Improve- 
ments in the production of potassium, sodium, and zinc.” 

3506. Joser Lorst and Samve. Logs, Aldermanbury, London, ‘ Im- 
P ts in fastenings and locks for bags and other like articles.” — 
A communication from Bernard Steinmetz, Rue Notre-dame-des- 
Champs, Paris.—3rd December, 1869. : 

3507. Jonn Boyp, Glasgow, Lanarksbire, N.B., ‘“‘ Improvements in ma- 
chinery for winding yarn or thread upon conical surfaces.” ; 
3508. Cart WoLFrGanG PeTeRsEN, City-road, London, “‘ Improvements in 
the construction of lifeboats and other floating bodies, and in the 
mode of me meray and ventilating the same, and in steam boilers to 

be used therewith.” 

3510. Henry Martyn Nicnouts, Arundel-street, Strand, London, “ Im- 
provements in apparatus for cutting continuous paper into sheets, and 
in piling or disposing of the same when cut.” 

3511. StepHeN ALLEY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
break waters.”—A communication from John King, Chili. 

3512. Jonn Know es, Burnley, Lancashire, “‘ Improvements in rotary 
engines to be worked by steam, air, water, or other fluid, which im- 
provements are also applicable for raising fluids.” : 

3513. Josepn WALKER, Cinyton-le-Moors, Lancashire, “‘ Improved material 
to be employed in the ture of blankets known as washing 
blankets, as used by calico printers, and for other purposes requiring a 
waterproof material having an absorbent surface.” ) 

3514. HELENE ALEXANDRE, Rue St. Appoline, Paris, ‘“ Improvements in 
organs and similar musical instruments.” 

3516. Toomas Macouire, South-terrace, Inchicore, Dublin, “ Improve- 
ments in the packing glands of steam and other engines.” 

3517. ABRAHAM Riptey, West-square, St. George’s-road, Southwark, 
Surrey, and Jonn WorMA.p, Blackfriars-road, Southwark, Surrey, “‘ A 
new or improved pipe wrench.” 

3518. WitiiaM Rosert Lake, Southampton-buildings, London, ‘“Im- 

rovements in harness fur draught animals.”—A t rom 











avid Waldhauer, New York, U.S. 
$519. Tuomas CLark, Cheapside, London, “‘ Improvements in the covers 
of umbrellas and parasols.” 
3520. SamMueL CuaTwoop and James Crompton, Bolton-le-Moors, Lanca- 
shire, “‘ An improved self-acting escape valve for drawing off the con- 
densed fluids from steam engines, pipes, and other steam vessels.”— 





of these cracks may be observed, but nothing, in our opinion, that 
can endanger the stability of the structure. 

After the experience of twelve months, and another careful 
examination, steps may taken to remedy the most apparent 
defects, and to restore this work to its pristine beauty. 

In conclusion, we have to express our deep t that a work of 
this magnitude and public importance should have sustained any 
blemish, and we bear our willing testimony to the efficient manner 
in which the works have been carried out, involving, as they do, 
an unusual amount of detail.—We have the honour to remain, &c., 

(Signed) Geo. P. Brpver. 
THos. E. HARKISON. 
EDWIN CLARKE. 
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3521. JonaTHAN Law Bootu, Rochester, New York, U.S., “‘ Improvements 
n the manufacture of rails for railroads.” P 

3524. Hunrer Henry Murpocu, Staple-inn, London, ‘‘ Improvements in 
and apparatus for forming and joining the ends of iron and other tubes 
rd y A communication from Louis Alexandre Farjon, Brussels, 

um. 

3525. Joun BerceR Spence, Manchester, “‘ Improvements in the manu- 
facture of alum.” 

$526. Joun BERGER Spence, Manchester, ‘“ Improvements in the produc- 
duction of a substance to be used in the manufacture of paper in a 
similar manner to alum or sulphate of , which subst. 
applicable as a mordant in calico printing, and to other 
facturing purposes in which alum or sulphate of al 
employed.” 

3528. WituiaM Geeves, Thornhill-square, Barnsbury, London, “Im- 
pr eats in the facture of capsules or packages for containing 
tea and other like articles, and in apparatus employed in such manu 
facture.”—6th December, 1869. 

3530. Stepuen Lewin, Poole, D , “Imp in elevato s 
for raising and stacking straw, hay, and other similar substances.” 

3532. Juun Swirt, Ashton-in-the-Willews, near Wigan, Lancashire, 
“Improvements in safety lamps to be used in coal mines, and for other 
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8533. Gzorce DowLeR, eaten, and WILLIAM Pursatt, Aston, near 
“Improvements in cartridges for breech-loading fire- 
arms.” 


3534. Joun Jonas, Fenchurch-street, London, “Improvements in 
oe or apparatus for packing and consvlidating tea and other sub- 
stances.” 
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3564. Russet, ARNOLD Baton, Massachusetts, U.S., “‘ Improvements in 
fire-resisting safes, steam boilers, pipes, or various other articles liable 
to exposure to heat.”—A communication from John Pevear Gruly 
Massachusetts, U.S.—9th December, 1869. P 

3597. WitttaM Rosert Lake, Southampton-buildings, London, “An 
improved mode of and means for preserving dead human bodies and 
animal carcases.”—A communication from George Washington Scollay 
St. Louis, Missouri, U.S.—11th December, 1869. oa 


Patents on which the Stamp Duty of £100 has been Paid. 
3199. Vicron Vaxproy, Passage des Petites Ecuries, Paris, ‘‘Cast iron 


sash for windows.”—5th December, 1866 

3276. Jonann Heinrich Grett, Hamburgh, “Steamships, &c.”—13th 
December, 1866. 

3289. ALFRED Vincent Newton, Chancery-lane, London, ‘Steam motor.” 
14th December, 1866. 

= eee Rk Woops, Liverpool, ‘‘Hammock cot, &c.”—14th December, 
SOU. 

3291. THomas Berney, Bracon Hall, Norfolk, ‘‘ Bending bars, &c.”—144h 
December, 1866. 

3307. Cuintron Epocumpe Brooman, 
bodies.” —15th December, 1866. 

3337. SrepHen Perry and Josern Joun Perry, Red Lion-square, London, 
“* Inkstands.”—19th December, 1866. 

3305. Wittiam Campton, Butcher-street Works, Butcher-street, Notting- 
ham, “‘Linking, joining, turning off, and clearing looped or knitted 
fabrics.” —15th December, 1866. - 

3321. Jonn McFartane Gray, Vauxhall Foundry, Liverpool, “Steering 
apparatus.” —18th December, 1866. 

3425, Priepricn Leoyxarpt, Birmingham, 
December, 1866. 

68. JoHN Sitvester, Westbromwich, Staffordshire, ‘‘ Weighing machines.” 
—llth January, 1867. 

8331. Georce Davirs, Serle-street, Lincoln's-inn, London, ‘‘ Cylindrical 
printing presses.”—19th December, 1866. 

3354. WiLtiaM Epwarp Newton, Chancery-lane, London, ‘‘ Combustion 
of substances in a pulverulent state.”—20th December, 1866. 

3357. CHARLES LunGLey, Greenwich, Kent, *‘ Warships, forts, guns, &c.”— 
20th December, 1865, 


Fleet-street, London, “ Fatty 


“Metallic boxes.”-—20th 


Patents on which the Stamp Duty of £50 has been Paid. 


3304. Isaac Howpex, Bradford, Yorkshire, 
wool, &.”—1sth December, 1862 

3392. Samve. Cuntirre Lister, Manningham, Yorkshire, ‘‘ Combing and 

spinning flax, &c.”—18th De 1862. 

3397. WILLIAM Sire LonoripGe, Alderwasley Ironworks, Ambergate, 
Derbyshire, ** Rolling tires, &c.”—9th December, 1862. 


“Preparing and combing 
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3270. Samuet WiLtiaM SuHaw, Bower-hill House, Maidstone, Kent, “‘ Im- 
provements in the means and method employed for burning bricks.” 
12th November, 1869. 

3284. James HENDERSON, Bishoptown, Renfrewshire, N.B., “ Improve- 
ments in treating certain ores, and in obtaining products therefrom.” — 
13th November, 1569 

3331. Sam MenpeL, Manchester, “An improved mode of packing bales 
of cotton and other fabrics.”—19th November, 1869 

3357. AuGusTUs Bryant CuILps, Mark-lane, London, ‘“‘ Improvements in 
machinery for cleaning, scouring, and decorticating wheat and other 
kinds of grain, and also for hu!ling, cleaning, aud polishing rice.”— 
201k November, 1869. 

3368. Joun Borromiey, Bradford, Yorkshire, and Stpney Ems.ey, 
Oakenshaw Mills, Lowmovor, nez radford, Yorkshire, ‘‘ Improve- 
ments in spinning fibrous eibetanl "—22nd November, 1869. 

3386. Joun Henry Jonson, Lincoln’s-inn-fields, “Improvements in 
machinery or apparatus for grinding saws.”—A communication from 
Henry Disston, Philadelphia, U.S8.—z3rd November, 1869. 

3394. JosepH Dunkeriey, Audenshaw, Lancashire, and BernJsamin 
DUNKERLEY, Stockport, Cheshire, ‘“‘Improvements in machinery or 
apparatus employed for felting or planking the bodies of hats, bonnets, 
or other coverings for the head, which machinery is also applicable for 
felting woollen cloths.”-—24th November, 1869. 

3405. JounN Nicnois, Pendleton, Salford, Lancashire, ‘‘ Improvements 
in the machinery for polishing yarns and threads.”—25th November, 
1869. 

3420. Samuet Tatron, Stockwell-street, Leek, Staffordshire, “‘An im- 
proved manufacture of reels, bobbins, and other similar articles.” 

3421. SamuEL Tatron, Stockwell-street, Leek, Staffordshire, “‘An im- 
proved card for facilitating the withdrawing of single threads for 

sewing purposes.” 

3426. Abam Cyrus Encert, Tabernacle-row, London, “ Improvements in 
the manufacture of ornamental placards, show cards, labels, maps, and 
such like articles.”—26¢h November, 1069. 

3430. Francis Preston, Manchester, “Improvements in machinery or 
apparatus for preparing, spinning, twisting, and doubling wool, cotton, 
and other fibrous substances.”—27th November, 1869. 

3458. Joun Speiont, Bradford, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for spinning, twisting, and roving worsted or other 
fibrous substances.” —29th November, 1869. 

3509. Joun Freperic Kent, Thornton Heath, Surrey, “ An improved 
mortising, tenoning, and sawing machine.”—4th December, 1869. 

3527. Wi.t1aM Ropert Lake, Southampton-buildings, London, “ Im- 
rovements in machinery for hulling grain or seed.”—A communication 
rom John Tucker Prince, Boston, Massachusetts, U.8S.—6th December, 

1869. 

2344. Jonn Urry Fairsairy, Southampton, Hants, “Improvements in 
the construction of velocipedes.”—5th August, 1869 

2353. Thomas Leacu, Tranmere, Cheshire, “ An improved composition 
for coating the bottoms of iron ships and other navigable vessels and 
marine works, to preserve the same, and prevent the adhesion of 
animal and vegetable matter thereto.”—6th August, 1869. 

2382. WittiaM Ropert Lake, Southampton-buildings, London, “ An 
improved apparatus for adding numbers.”—-A communication from 
Ch-«rles Henry Webb, New York, U.S.—9th August, 1869. 

2388. CHARLES WENZELAS ZENGER, CUARLES Lovis StruBE, and LEoPoLp 
Mer.ett, Buckau, Prussia, “‘A globular cylinder-manometer with 
double capillary lock.” 

2390. JosepH Exvuicott Hoimes, Buckingham-street, Strand, London, 
“* Improvements in cutting and dressing stone.” 

2391. THoMas SCHOENBERGER Bt atr, Tvaistock Hotel, Covent-garden 
London, “ Improvements in the manufacture of iron and steel.” 4 

2392. THoMAS SCHOENBERGER Bair, Tavistock Hotel, Covent-garden, 
London, ‘Improvements in the treatment of conglomerates of cast 
iron and other substances, and in apparatus employed for that 
purpose.” 

2393. ALEXANDRE Horace Branpow, Rue Gaillon, Paris, ‘‘ Improvements 
in metallic cartridges.” —A communication from Edwin Martin, Spring- 
field, U.S.—luth August, 1869. 

2405. Georce_ Wuite, Queen-street, Cheapside, London, ‘‘ Improvements 
in pipes for smoking tobacco.”— A communication from Messrs, 
Hochapfel Fréres, Strasbourg, France.--llth August, 1869. 

2414. Witt1amM Epwarp Newton, Chancery-lane, London, ‘“‘ Improve- 
ments in centrifugal pumps.”—A communication frum William Draper 
Andrews, New York, U.S. 

2415. James Deas, Glasgow, Lanarkshire, N.B., and Ricnarp CHris- 
TUPHER Rapier, Westminster-chambers, Westminster, ‘‘ Improvements 
in lifting jacks for lifting railway rails.”—12th August, 1869. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—-PRIMB MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Vater Mills, Gearing, Boilers, Fittings, dc. 
LAKE, Southampton-buildings, “ Generating steam.” 
Dated 3rd June, 1869. 

This relates to the construction of a boiler of small bulk, wherein, by 
an arrangement of tubes bent into a U-shape, and extending vertically, 
or nearly so, to the fire-pluce, a large heating surface and a rapid 
evaporation is obtained. 
1716. J. Stewart, Poplar, 

Dated 3rd June, 18 

This relates to improvements in multitubulars and water sheet boilers. 
The First improvement consists in the construction and arrangement of 
furnace of fire-box ; Secondly. to an improved construction of the steam- 
generating tubes or spaces of the builer, and their arrangement or com- 
bination so as to form the boiler or generator; Thirdly, the addition to the 
boiler of a vessel serving as a re vir capable of withstanding the steam 
pressure, and for the purpose of supplying the boiler with water on an 
emergency; Fourthly, to the improved construction and arrangement of 
surface condensers or refrigerators; Fifthly, to the fitting or fixing of the 
tubes. 

1724. J. Epce, Bolton-le- Moors, Steam engines.” —Dated 4th June, 1869. 

This relates to means for regulating the admission of steam to the 
cylinders of steam engines, and more particularly to those cases wherein 
stepped cams, or cams formed with a varying curvature, are employed. 
In such a case it is desirable that, as the load upon the engine varies, the 
cam or cams shall be shifted or moved, in order to regulate the cutting 
off of the steam, as is well understood, and that the movements of the 
cam or cams shall be controlled by the governor, a portion of the 
invention consisting of means for effecting the controlling in manner as 
follows :—The cam or cams the inventors, in most cases, fix on a shaft, 
which is caused to revolve by suitable means, and is also so arranged as 
that it may slide longitudinally in its bearings, in order to effect the 
changes in the cutting off of the steam as aforesaid. 

1656. A. Heminaway, Manclaster, valves.” —Dated 29th May, 1869. 

The inventor forms the back of the valve open, and places in the interior 
a plate, which rests on one or more rockers linked or toothed to the 
plate, which plate is kept tight by a sheet of india-rubber or a metallic 
packing. When there is only one rocker it works on metal in the middle 
of the exhaust port or passay id as the valve is moved to and fro the 
rocker rocks on the metal, and thus the friction is reduced to a very great 
extent, there being only sufficient valve surface to keep the valve tight 
to its facing, and when there are two rockers they work on metal at the 
ends of the exhaust port or passage, and support the plate pressed by the 
steam or water. - 
1667. J. CocksHooL, and H. WEATHERILL, Manchester ** Axles.”—Dated 31at 

May 1869. 

This consists in recessing the split washer, in order that the back collar 
of the axle-box when received within the recess of the solid flange will 
allow the split washer and such solid flange to lay in close proximity, 
giving greater rigidity when bolted up. Secondly, the improvements 
relate more particularly to the class of axle known in the trade as the 
“Collinge axle,” and consists in enlarging the ordinary recessed collar 
thereof, so as to make it deeper and larger in diameter, so that the inner 
surface can be tapped with a screw thread, for the purpose of receiving a 
split nut having a number of elongated holes around its circumference. 
1638. P. Kirk, Workington, “ Puddling farnaces.”—Dated 31st May. 1809. 

The inventor forms the fire- in two portions, namely, an upper anc 
a lower portion. The upper portion is formed by preference of a circular, 
hexagonal or polygonal shape in plan, with the sides perforated or slotted 
and sloping downwards and towards the centre, and is made of a suitable 
material as, for example, of cast iron, which material the inventor has 
found to be peculiarly suitable. 


A coin- 


1714. W. R. 


munication, 


and 


T. Cuaniron, Ashford, “ Steam boilers.”— 
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1670. J. HaANworta and H. Horsraur 
3lst May, 1869. * 
The inventors make use of asi 


Todmorden, ** Furnaces.”—Dated 
9f stationary tubular grate bars, con- 
nected to a chamber at the front 8f the boiler, and to a water pocket near 
the bridge, which is in communication with the lower part of the boiler, 
to insure a free circulation of water through the tubular grate bars. They 
also employ, in combination therewith, one or more sets of solid grate 
bars placed in front of the tubular grate b: and a sliding plate, to both 
or all of which to-and-fro motions are given. The sliding plate works 
under the hopper, and carries the coal from the hopper to the sets of 
solid grate bars, which in like manner deliver it to the tubular grate bars. 
Manchester, “* Engines.”— Dated 1st June, 1869. 

evious patent dated 17th October, 1864, No. 2555. 




















According to the present invention, the cylinders are open at the top and 
closed at the bottom by the foot valves, and are secured at each end of the 
cistern or tank, to which are fixed the standards supporting the journals 
of the fly-wheel shaft, at each end of which is a dise, in which the crank 
pins are secured, Within each cylinder is a piston connected tothe crank 
pins by the rods. Between each piston and its foot valve is the float. The 
pistons and floats are provided with springs and other packings of any 
suitable description. ; : 
1638. C. Hi. Garpner, West Hardinag-stre 
1869, 

This consi a chamber, vessel, or rec 
nearly so, ¢ at the bottom, where 
through which passes a rod, wire, ba 
channelled on its external surface. 
or into the interior of the vessel or 
or surrounc.ing piece, in which it nm 
The lubricating agent trickles dow 
bar, or pin, on to the shaft journal. 
1692. J. S. Srusps, Lincoln, “ Steam engines.”—Dated 1st June, 1869. 

The inventor dispenses with cylinder covers and bolts, slide bars, front 
glands, slide blocks, gudgeon column and bolts ; and he employs a cyliader 
of the common form, but with a partition in the centre, and with two 
pistons instead of one. The engine receives the steam from the centre of 
the cylinder, instead of at each end, as in the old form—so that it has not 
to be conveyed by passages the length of the cylinder. — Not proceeded with, 
1700. G. V. TurnBuLL, C. Satvesan, and R. Frome, Leith, “ Lubricants.” 

Dated 2nd June, 1869. 

The inventors take a certain proportion of he 
heat in any suitable vessel, and when so heate 
other suitable substances, such as gum, in various proportions, which are 
dissolved in the same. The result is an oil holding resin, gui, or other 
substances in solution. 
l7vl. B. J. B. Mitts, Southampton-buildings, Alarm for boilers."—A coi- 

munication.— Dated 2nd June, 1869. 

This apparatus is provided with a water chamber or reservoir located 
externally of the boiler, above the water line, and communicating with 
the interior of the boiler through a pipe at the lowest level to which the 
water in the boiler can properly be allowed to descend. 








t, “ Lubricators.” 


Dated 1st June, 





iver, closed on all sides, or 
mall aperture is provided, 
. or pin, grooved, furrowed, or 
This rod, wire, or pin reaches up to 
1amber through a suitable guide block 
y be held, preferably by a hent wire. 
n the furrows or channels of the rod, 
































Class 2.—TRANSPORT, 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, dc. : : 

1725. C. W. Peterson, Norton Folgate, * Lifehoats.”—Dated Srd June, 1869. 
The inventor proposes to construct the lifeboat with one or more water- 

tight chambers, for the purpose of rendering the lifeboat self-righting in 

the event of its being capsized. He disposes the coal bunkers at the 
bottom of the boat, and provides them with lids, hinged or otherwise 
and with suitable fastenings, to prevent the coal falling out when the 
boat is bottom up, the said bunkers also serving as seats for the crew. It 
is proposed to use one or more propeller: sach end of the boat, placed 
in connection with the power employed to work the same. The stem 
and stern post are reduced so as to form a kind of circular bead, on to 

which the rudder is hung by means of a tube fixed thereto, having a 

longitudinal slit to enable the said tube to embrace the bead, which forms 

a pivot for the rudder.—Not proceeded with. 

725. E. 8. Jonns, Liverpool, *‘ Velocipedes.”—Dated 4th June, 1869. 

This consists, first, as means for steadying the vehicle when at rest and 

when starting or stopping, in giving one of the wheels a slight lead, that 

is to say, instead of fitting the wheels on the same axis, running them 
yreast. The inventor fits the axis of the one wheel in advance of the 
axis of the other wheel to the extent of a few inches.—Not proceeded 
wih, 
ag T. Best, Farmer-street, Kennington, “ Velocipedes.”—Dated 4th June, 
869 

This consists in fixing a number of spokes of the wheel inclining to 
one side, while the remainder of the spokes incline to the opposite side 
of the perpendicular of the axle.—Not proceeded with. 

1739. H. Downe, Corsterphine, “ Horse shoes.’—Dated 5th June, 1869. 

The metal portion of each shoe is made in one piece, or jointed—prefer- 
ably the former—and the india-rubber or other flexible or elastic material 
(hereafter for brevity called rubber), is so fitted thereto or therewith that 
it aor on the treading surface beyond the metal, and when in use 

ce 






























1732. E. M. Sver, Dalston, “‘ Sleepers.” —Dated 4th June, 1869. 

This cons‘sts in forming them in alternate short aud long lengths, by 
preference say about 3ft. long by 9in, wide for the short lengths, and 6ft. 
long by 9in. wide for the long lengths. The inventor proposes to make 
each end of the aforesaid short lengths with curved flanges across their 
entire width, which operate as hooks, and are intended to take each into 
a recess or over a bar fixed to or formed across each end of the aforesaid 
long lengths of sleepers.—Not proceeded with. 

1651. F. Brown, Luton, “ Velocipedes."—Dated 28th May, 1869. 

The inventor transmits motion from the steerage handle to the brake 
lever, by forming the stem or axis of the steerage handle with a short 
arm standing out from it, aud this arm he connects by a short link to a 
fork, the prongs of which pass down on opposite sides of the vertical 
f upon which the fork carrying the axle of the front wheel of the 
bicyle is carried.—Not proceeded with. 

1659. J. Humpurey, Aberdeen, ‘‘ Iron keelsons.”—Dated 22nd May, 1869. 

The keelson is constructed of T angle iron, and the foundation plate 
thereof is fitted on planking, formed by preference of East India teak. 
In order to secure the keelson in its position, bolts of yellow metal cast 
with round heads thereto are driven through the keel and flooring, and 
passed through holes furmed for the admission thereof in the keelson. — 
Not proceeded with. 

1662. A. A. Sax, Paris, “‘ Helicoida! railway.”—Dated 29th May, 1869. 

This consists in establishing railways by means of a suitable number of 
helixes connected endwise, so as to furm one continuous line or way; each 
helix is formed of one or more bars or very stout wires of iron, or other 
suitable metal; and in the interior of the helix or helixes are situated one 
or more cars, which may be caused to move forward or backward by im- 
parting to the helix a rapid revolving motion round its axial line, for 
which reason the inventor calls this mode of propelling helixoidal pro- 
pulsion. The periphery of the wheels of the cars is provided with a 
groove, by means of which the wheels are allowed to roll along the wire 
or bar of the helix, the weight of the cars keeping these latter in the ver- 
tical position.—Not proceeded with. 
1663. E. Davis, Great Mitchell-street, 

1869. 

The cranks of the crank axis, or the crank pins by which a velocipede 
is propelled, are connected by means of connecting rods with volute, 
curved, or other springs; and the inventor provides these springs with 
treadles or handles, or both handles and treadles, by which the velocipede 
can be propelled with great facility, the spring yielding to some extent, 
and lessening the shock when an obstacle is encountered.—Not proceeded 
with. 

1669. H. T. Brarrnwarre, Cardington-street, “ Bicycles.” —Duted 31st May, 
1869. 

This consists in the application of a forked rod or slide, or system of 
rods or slides, furnished with props, rests, or rollers, to cither or both 
wheels, of or between the wheels of two wheeled velocipedes or bicycles, 
worked from above, below, or sideways, through bearings parallel to or 
vertically projecting upon any supposed plane, parallel to or meeting the 
planes of the wheels, and forming part of, or being attached to the ends, 
ides, or any other part or parts of the main frame.—Not proceeded with. 
1679. D. Evans and C. Ice, Hackney, ‘ Ships.”—Dated 31st May, 1869. 

In constructing ships the inventors employ plates of iron or steel 
flanged at the edges on one or both sides, and they weld the flanges of 
the plates together ; or they cause the plates to meet with a butt or a lap 
joint. They cover the joint with a flangeless plate or wide bar cither at 
the front or back, or on both sides, and they weld the whole together.— 
Not proceeded with. 
1695. M. Wriciey, Oldham, “* Railway accident preventer.” 
June, 18 

This consists principally of a fence or railing that can be raised at the 
edge of the platform when required, to prevent persons from crossing the 
line or entering or leaving the carriages, and lowered again when not 
required.—Not proceeded with. 

1703. J. H. Smrrn, East-road, “ Velocipedes.”— Dated 2nd June, 1869. 

The guiding handle is made ro turn on a socket fixed to the frame, and 
a spring is adapted to the front wheel to prevent vibration of the guiding 
handle and rider's arms in going over rough or uneven roads. Another 
improvement consists in forming the fork of the front wheel cranked, 
whereby the front wheel always inclines to a straight line with the back 
wheel.——Not proceeded with. 

1704. E. Bemetmans ead A. Var Vorscem, Brussels, “ Working railway 
aquals.°’—Dated 2nd June, 1869. 
nventors employ a series of longitudinal bars having notches or 
rooves cut in them of different forms and dimensions, and connected 
with the levers of the switch mechanism and also with that of the 
signals. These bars are connected and give motion by means of elbow or 
bell crank levers to a series of transverse bars, which also have cut in 
them notches or grooves, which work into and correspond with the 
notches or grooves on the longitudinal bars, so that the whole system of 
rs and levers is connected together.—Not proceeded with. 
5. F. R. A. Grover, M.A., Brading, Isle of Wight, “ Anchors.” 
2ad June, 1869. 

The inventor fixes in the sides of the shank of the anchor, and at or 
near the centre of gravity of the anchor, a pair of studs or centre pins, 
to which he adapts a pair of tumbling arms, either of which will extend 
from below the shank to outside of palm, both inclusive. The outer ends 
of these arms are connected together by curved or straight bars arranged 
on each side of the anchor, and as the tumbling arms are arranged to 
turn easily on their centre pins, it will be understood that when one of 
the palms of the anchor enters the ground the lowermost tumbling arm 
will be thrust back, and will thus carry the arm under and beyond the 
upper palin of the anchor, and thereby prevent the cable from passing 
under the palin and fouling the anchor. 
1708. C. Francis, Austinfriars, ‘‘ Goods 

Dated 2ud June, 1869. 

The body of the wagon, instead of being built of wood and secured to 
a wooden framing, is constructed of plain or corrugated iron or steel 
plates, and is preferably made of a cylindrical form or some such shape, 
so as to present no sharp angles. This wrought iron or steel body or 
shell is let down between the wheels, recesses being made in the bottom 
or underside, to allow the axles to pass. A considerable portion of the 
body or shell, and, consequently, the load carried therein, will thus be 
below the level of the platform of ordinary wagons, and the headstocks 
or buffer beams, to which it is securely fastened. The closed ends of the 
cylindrical body or shell are, by preference, convex, and suitable entrance 
doors are provided in the sides of the body in some position convenient 
tor obtaining access to the interior. 

1709. C. Francis, Austinfriars, ‘ Moorings.”- 
2ad June, 1869. ; 

The inventor constructs a mooring with wings radiating out from it in 
such manner that it may readily penetrate the ground, and when it has 
penetrated to the required depth, by slightly raising it the wings may 
expand and grip or hold by the soil that has not been disturbed.— Not 


procecded with. 
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Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

‘abrics, ce. 
TarHam, Rochdale, “ Carding wool.”—Dated 3rd June, 1869. 
s consists in conducting the material to the feeding apparatus in 
successive pleats, laid diagonally as above described, but in the condition 
of flat slivers, commonly known as the ‘‘ Scotch feed,” and in such a 
manner, that the ends of the said pleats shall form right lines with the 
edges of the feed apron or nearly so. 
1657. E. J. Hucues, Manchester, “ Printing cloth.”—A communication.— 
Dated 29th May, 1869. 

The inventor prepares the cloth or yarn with acetate of lime or with 
hyposulphite of calcium. then prints the colours with lactacine dissolved 
in ammonia or other known processes, and steam as usual.—Not proceeded 
with. 

1664. J. Smrru, Loth, Belgiui, “ Holding bobbins.”—Dated 29th May, 1869. 

This consists in fitting two or more springs in recesses in the stem of 
the tube or spindle employed in spinning and cap frames; these springs 
form a portion of the circumference of the tube and act upon the inside of 
the bobbin, and hold it thereon by the centrifugal action of the tube or 
spindle in revolving. In some cases the springs may be fitted toa 
washer or other appliance on the lifter of common spinning frames in 
order to regulate the drag of the thread passing on to the bobbin. 

1678. J. BuLLovan, Accrington, and C. Catitow, Burnley, * Looms.”"— 
Dated 31st May, 1860. 

In the space between the healds and the reed an additional heald 
(which the inventors term “ float heald”) is suspended from the heald 
roller bearings, and the lower end is attached by a spiral or blade spring 
to the cross rail or other convenient part of the loom, the float heald also 
being connected to the sley beam by a cord,or chain ; between the float 
heald and the reed is placed a corse or float reed, to which is attached, 
and working in connection therewith, a finger, resting on acatch having 
one or more notches therein ; this fingeracts on a projection on a stem 
of the weft fork when a float occurs and stops the loom.—Not proceeded 
with. 

1677. J. Dackray, Leeds, ‘‘ Carding engines.” —Dated 31st May, 1869. 

The inventor communicates to the main cylinder a slow, lateral, 
reciprocating motion, by which it is made to act against each of the 
rollers, by and upon which the material acts and is acted upon. The 
inventor effects lateral motion above named by placing upon the first 








feeder shaft, or other shaft moving at a similarly slow rate, acam, which 

communicates the reciprocating motion required through a lever or 

levers adjustable so that the amount of oscillation communicated to the 

main cylinder and feeder respectively may accord with the work to be 

performed. 

1686. T. R. Crarke, W. Bywater, T. Lawson, and Co., Limbert Lister, 
* Felted fabrics.” —Dated 1st June, 1869. 

This consists, First, in the manufacture of felted fabrics by employing 
bats or slivers made with their fibres crosswise, or at right or other 
angles to the direction of the length of the bat or sliver, combined with 
other bat or bats, or slivers, having fibres thereof laid in the direction of 
its length of such other bats or slivers. 

1687. A. Rusuwortu, Nottingham, “ Circular knitting machine.” —Dated 
Ist June, 1869. 

The inventor employs a circular knitting machine, which may be of the 
usual construction, but in the circle of needles he forms a space by taking 
away one needle and also the lead in which it is cast, and instead insert- 
ing a piece of brass or other suitable material, with a slit cut in it, or a 
hole drilled through it vertically, in such wise that the stem of a needle 
is free to turn in this slit or hole, such needle having its head or bearded 
end! mde of a shape and gauge corresponding with the other needles, 
but the stem is made somewhat longer, and is passed down tLe hole in 
the piece above named, and also into a hole drilled to receive it in the 
upper end of a short rod, the needle being held fast in the rod by means 
of a short screw, so as to enable the needle to be adjusted as required, or 
a new one to be inserted. This needle does not slide up and down hori- 
zontally when at work, but revolves one way during one revolution of 
the circular head and the reverse way the next succeeding revolution. 
1707. T. B. Wortu, Stourport, “ Carpets and couch lace.”—Dated 2nd June, 

1869. 

In the manufacture of terry fabrics the terry loops are usually formed 
with yarns or threads of worsted or silk. The inventor now substitutes 
for these threads in parts of the fabric threads of gold or silver or other 
metal, or, rather, threads covered with such metals.—Not proceeded with. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
. J. C. NorMAN, Great College-street, ‘‘ Tilling implement.”—Dated 3rd 
June, 1869. 

This consists in arranging a number of spades or shovels side by side in 
a hollow spindle mounted in a suitable framing, the said spindle having a 
crank fixed on euch end thereof to enable the spades to be forced into the 
ground and withdrawn therefrom.—Not proceeded with. 

1727. J. Farmer, Cannock, “Reaping and mowing.”—Dated 4th June 
1869. 

Im a plane parallel to the inner face of the driving wheel is a vertical 
shaft supported by and working in bearings on the frame or platform of 
the machine. The vertical shaft is situated near to the inner face of the 
wheel, crossing it nearly in the direction of a diameter. The upper part 
of the said shaft carries a friction pulley, which bears against the face of 
the wheel near its periphery, and takes motion therefrom by means of 
the friction bet ween the two surfaces.—Not proceeded with. 

A. B. Cuitps, Mark-lane, “‘ Decorticating wheat.”—Dated 5th June, 


17 





738. 
1 

The machine consists of one or two, or a series of pairs of discs ; one in 
each pair is made to revolve while the other is fixed stationary, with their | 
surfaces placed in a horizontal position, between which the grain is passed 
for cleaning, decorticating, hulling, or polishing, as hereafter more fully 
described.— Not proceeded with. 

1694. J. L. Hancock, Sutton Coldfield, “‘ Haymaking.”—29th May, 1869. 

This consists in constructing the apparatus of a plate formed with a 
point at its front end and its back end with a series of prongs or bars, 
which are bent upwards and curved in such a manner that they form a 
surface similar to a mould board of a plough. —Not proceeded with. 
1682. W. R. Lake, Southampton-buildings, “ Propelling machines.” 

munication.— Dated 31st May, 1869. 

This consists principally in combining with a rotary shaft, and with a 
wheel or wheels located and fixed thereon, a double set of spring pawl- 
levers, and pawls or clutches, each lever being hung and rocking loosely 
upon the shaft, and bearing a feed-pawl or clutch, which grasps or im- 
pringes against the periphery of the wheel, as the pawl] arm of the lever 
is moved in one direction, thereby rotating the wheel, the pawl arm being 
carried in the opposite direction into normal position by a suitable spring, 
and each lever and pawl working independently of the other, so that the 
shaft may be driven by one pawl alone, or by both together, or both alter- 
nately, and without regard to extent of movement, there being nv crauks 
and no dead centres to require a certain fixed play of the pawl lever. 











-A com- 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

1731. J. Duke, Plymouth, “ Plaster and cement.”—Dated 4th June, 1869. 

The inventor employs mountain or other limestone, chalk, or other cal- 
carecus matter, and mixes with such mater! either in an unburnt or 
burnt state, sand, ground flint, or other silicious substances.—WNot pro- 
cee. 








led with. 
1666. J. J. Revetey Hoy Deptford, ‘ Brick moulds.” —A communication. 
Dated 29th May, 18 





The plunger or pistons are faced with porous wood, the wood being cut 
across the poles or grain, and arranged so that the pores are presented 
endwise to the brick space of the mould.— Not proceeded with. 

1689. O. Barrett and G. P. WHEELER, Mitcheldean, ‘‘ Mortar.”—Dated 1st 
June, 1869. 

For one ton of this improved mortar the inventors grind and otherwise 
prepare by suitable machinery the following materials :—288 Ib. of lime, 
either caustic or hydrate ; 1728 Ib. of slag, «.¢., the vitreous mass which 
covers fused metal in the smelting hearths, and is known as dross, slag, 
or scorise, and in chemical terms by the names of silicate of lime and 
silleate of alumina, and 224 Ib. of calcined coal shale clay ; total, 2240 Ib., 
equal one ton. 











Class 6.—FIRE-ARMS.—None. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

1733. R. B. Ptum, Worcester, “ Sewing machines.”—Dated 4th June, 1869. 
The needle-bar is worked by a motion of alternate pulling and pushing. 
It receives reciprocating action by a bar or other appliance working 
longitudinally of the arm of the sewing machine, its motion being in a 
direction at right angles, or nearly so, to the motion of the needle-bar. 


1734. F. Lewis, Dublin, “ Perfume bottles.”—Dated 4th June, 1869. 

One or more holes are made in the neck of the bottle or near the mouth 
of the vessel, and the shank or body of the stopper is grooved, chan- 
nelled, or recessed at one or more parts thereof. When the stopper is so 
turned as to present its grooves, channels, or recesses to the holes in the 
neck, passage is afforded to the liquid, so that by shaking, inclining, or 
moving the bottle the liquid may be sprinkled, dropped, scattered, or 
distributed ; or, in another arrangement, the stopper may be wholly or 
partially hollow, with holes in it, which, when brought against the holes 
in the neck, allow the liquid to pass. 

1736. J. BLoMFIELD, Colchester, ‘‘ Sewing machines.”—Dated 4th June, 1869. 

The inventor mounts a cranked shaft horizontally in a suitable framing, 
and communicates rotary motion thereto by means of a treadle, or in any 
other convenient manner. The shaft which acts as the driving shaft of 
the machine transmits motion to a rocking shaft, also mounted 
horizontally, which is caused to partially rotate alternately in either 
direction by means of a rod, the ends of which are connected to crank 
pins of unequal radius, each of them being fixed to a disc carried on 
either shaft. 

1737. T. WitKins and W. Fisk, Chichester, ‘‘ Cucumber slice.”—Dated 4th 
June, 1869. 

The inventor mounts a circular disc on a vertical axis turning in 
bearings on a tripod or other suitable stand, which may be secured to a 
table or other support by screws or otherwise. Upon the axis of the disc 
is keyed a pinion gearing with a spur driving-wheel mounted on the 
stand, and furnished with a winch handle for operating the same. The 
disc is provided with one or more adjustable knives mounted radially in 
slots or apertures formed therein. A fixed hopper or receptacle is carried 
on the stand above and towards one side of the disc, in which are placed 
the cucumbers or other vegetables to be sliced, so as to rest upon the 
revolving disc, the knives of which successively cut off slices of the 
thickness desired. These slices pass through the slots or apertures in 
the disc on to a dish or plate placed beneath it for receiving them. 


1665. J. F. Nicnou.s, Bristol, ‘* Converting dining into billiard tables.”— 
Dated 29th May, 1869. 

The inventor affixes, by means of clamps around the top of the table, 
ledges of the proper shape and size, carrying cushions of india-rubber. 
The cushions he forms of india-rubber tubing, laid in a groove along the 
front of the ledges, and made to adhere thereto, such tubes being allowed 
to project about three-fourths of their diameter from the grooves. The 
ledges may be of wood, enamelled slate, marble, or iron. The adjacent 

of the tubes the inventor connects together by metal segments, the 
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ds of which are bent down to fit into socketed holes in the ends of the 
ledges, and on these segments are threaded the pockets for the balls. 
1676. R. Marner, Leeds, “‘ Mattresses.”— Dated 31st May, 1869. 

The inventon constructs a support for the mattresses, by placing longi- 
tudinally upon the bedstead, or other similur frame, a series of laths rest- 
ing at their ends upon helical springs. He supports the middle of the 
above laths as follows :—He places at suitable distances apart two cross 
bars, so that they shall carry a series of flat springs (met illic or other- 
wise), having a corr mding series of small wooden blocks, which 
connect the springs with the laths, and afford them elastic support. 

1680. J. Kina Norwicn, “‘ Cinder sifler.”—Dated 31st May, 1869. 

This consists in forming it somewhat like an ordinary dustpan, such as 
is used by housemaids, with the difference that instead of making the 
bottom thereof solid, the inventor proposes to form it as a sieve, beneath 
which he fits a sliding drawer to catch the dust ; or he forms a chamber 
beneath with a small door at one side to discharge the dust therefrom 
after it has been separated from the cinders ; the front is formed inclined 
or sloping, and of a piece of solid sheet metal, up which the cinders and 
ashes are to be swept on to the open bottom.—Not proceeded with. 

631. 8. Busn, Belfast, ‘** Handkerchief boxes.”—Dated 31st May, 1868. 

This consists in uniting the two halves of handkerchief, glove, and 
other similar fancy boxes by means of an elastic band or bands of india- 
rubber fixed at each end, and so arranged as to form hinges for the 
box, which hinges at same time have a constant tendency to close and 
hold the box in the closed position.—Not proceeded with. 
16y3. C. F. WALDo, Bread-street, Cheapside, “‘ Sewing machines.” —A commu- 

nication.— Dated lat June, 1869. 

The First part of this invention relates to what is called and known as 
the tension. The Second relates to what is known as the threading of the 
machine. The Third relates to the adjustment of the needle to the 
shuttle race. The Fourth relates to guarding the needle against breakage 
by the shuttle nose. The Fifth relates to the raising and to the turning 
the presser foot. The Sixth relates to what is called and known as the 
feed. 

1696. R. B. Cooxey, Nottingham, ‘‘ Hats.”—Dated 2nd June, 1869. 

When forming a hat or other covering for the head from one thickness 
of elastic fabric only, the inventor applies proofing to such fabric. He 
next takes the pieces of fabric of suitable form, aad prepared as above 
described, and steams them, after which they can be shaped or blocked 
into a seamless hat or other covering for the head. 

1712. B. F. Weatnerpvon, Chancery-lane, ** Safety dispatch box.”—A coim- 
munication.—Dated 81rd June, 1869. 

This consists in forming the boxes or bags with one or more air-tight 
compartments—in which the various articles are placed—hermetically 
closed by grooved joints furaished with india-rubber and tightened by 
screws or otherwise, by which air is retained within the said compart- 
ments sufficient for floating the bag with its contents till picked up or 
secured.—Not proceeded with. 








Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

1719. W. V. Morcan, Cannon-street, ‘‘ Crucibles."—A communication, 

Dated 3rd June, 1869. 

The object of this invention is to produce better and cheaper crucibles, 
or other refractory articles to be used in met allurgie operations, and also 
to produce better and cheaper porcelain articles or ware to be used in the 
practice of chemistry than either of those now in use. This object the 
inventor accomplishes by substituting pure alumina for the expensive 
blacklead now used in the manufacture of crucibles and for the sili- 
cate, and silicate of alumina now used in the manufacture of porcelain 
chemical ware. 

1721. J. H. Jonnson, Lincoln’s-inn-fields, ** Manufacture of ivon.”—A com- 

munication.—Dated 3rd June, 1869. 

This consists, Firstly, in overlaying the path of the puddling furnace 
with a suitable charge of pulverised oxide or of carbon, according as the 
metal is to be reduced, or more highly carbonised, over which is run 
molten metal fromthe blast or smelting furnace, or pig re-melted in a 
cupola or other furnace. Secondly, in introducing in combination with 
the above process, highly divided oxide or carbon, into the mass through 
a tube, so that the metal shall have combined. with it the requisite pro- 
portion of the carbonising or reducing agent to bring it to nature us 
speedily as possible. 

1683. H. Hotprece, New York, “ Making gas.”—A communication 

31st May, 1869. 

This consists in the manufacture of heating and illuminating gases by 
decomposing highly heated and finely divided jets of steam by means of 
anthracite coal. In the combination of the decomposing retort having a 
a channelled, grooved, or flued flooring of perforated tiles of fire clay or 
other suitable material, with a steam superheater and steam dryer, for 
the purpose of drying and superheating and distributing the steam or 
vapour of water. 

1706. H. Larkin, Leighton-road, and W. Wurte. Thurlow-road, Hampstead, 

“ Magnesium.” — Dated 2nd June, 186°. 

According to this invention, the inventors add the hydrochloric acid in 
such proportion relatively to the carbonate of magnesia that in the 
solution obtained the acid shall be considerably in ess. They then 
partially dry the acid solution in thin layers, in covered dishes, at a tem- 
perature of about 110 der. Centigrade, taking care that there shall be 
sufficient aperture for the ready escape of the heated acid vapour. The 
vessels used may be of glazed earthenware or porcelain. When the acid 
solution is thus made as dry as can conveniently be done at such tempera- 
ture, the inventors remove tie residue from the evaporating dishes, and 
place it in plumbago or other suitable crucibles or vessels, in which they 
rapidiy fuse it at a red heat under as close cover as is practicable. 
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Class 9.—ELECTRICITY—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1637. C. PLumB, Commercial-read, “ Ratchet brace.”—Dated 28th May, 1869. 

The inventor employs an ordinary handle or lever encircling at one 
extremity a cylindrical head or centre piece, upon the exterior of which 
is cut a ratchet. Attached to the handle aretwo pawls taking on to the 
opposite sides of the said ratchet, and so arranged that by turning a cam 
either can be thrown out of or into gear with the ratchet, thus allowing 
the ratchet brace to be worked in either a forward or backward direction. 
The face of the cylindrical head is provided with an elongated recess for 
receiving plates or dies with apertures formed therein for the insertion 
of the butt end of the drill plates, with different sized apertures being 
used according to the size of the drill to be employed. These plates or 
dies are prevented from falling out of their places by means of a ring 
screwed over them on to the face of the cylindrical head or by other 
suitable means.— Not proceeded with. 

1642. J. Bronner and H. Gutzkow, Frankfort, “ Obtaining anthracen,”— 
Dated 28th May, 1869. 

In order to obtain anthracen and similar substances out of asphaltos, 
the inventors distil it in a fitting apparatus, or they heat it in an 
apparatus for sublimation, if reqpired, by the aid of steam. They convert 
the anthracen obtained by the above described method or anthracen 
otherwise obtained, and those carbureted hydrogens which, in their 
properties, are similar to anthracen, into an oxidised product, by means 
of nitric acid or of bichromate of potassa and acids, for instance, bichro- 
mate of potassa and sulphuric acid, or bichromate of potassa and acetic 
acid, or of acetic acid and nitric acid, or by chlorates; for instance, 
chlorate of potassa in combination with acids—muriatic acid for example 
—or by other substances acting in a similar manner. 

1648. G. F. Guy, Bury St. Edmunds, “ Sheathing for ships.”—Dated 28th 
May, 1869. 

The inventor coats all that portion of the ship or vessel which is exposed 
to the action of the water, with zinc amalgamated on its surface with 
mercury.— Not proceeded with. 

1652. A. T. Fancrieve, Sunderland, ‘‘ Coating ships’ bottoms.”—Dated 28th 
May, 1869. 

To make 501b. of the improved composition employed the inventor 
takes 36 1b. of common resin, and melts it in a pot under a slow fire. As 
soon as the resin is melted he adds 10 Ib. of the best Russian tallow and 
101b. of raw linseed oil. As soon as these ingredients are properly 
melted together and combined he mixes together in a separate vessel or 
pot 41b. of quicklime, 8b. of blacklead, and 6b. of flowers of sulphur, 
allin powder. These are to be well mixed together, dry, and without 
heat.—Not proceedet with. 

1653. J. Fraser, Liverpool, and L. and R. Simon, Nottingham, “ Cutting 
pasteboard.”—Dated 28th May, 1869. , 

The circular knives are placed between dises of wood or other suitable 
material, and of various thicknesses, the discs, when placed together, 
with the circular knives between them forming the two cylinders, which 
are fixed in a suitable frame, and actuated or turned by any suitable 
power. 

1655. J. L. Hancock, Ley-hitl, Sutton Coldjield, “‘ Clipping horses.”—Dated 
29th May, 1869. 

This consists in making one of the blades of scissors or shears used 
for clipping and trimming horses and other animals, and for 
sheep, with a series of teeth formed during its manufacture or after 








is made, and before being tempered and finished, or after reducing its 
temper.—Not proceeded with 





1658. W. H. Turner, Blackburn, ‘‘ Lessening smoke.” Dated 29th May, 
1869. 

When adapting these improvements to the furnace, or to each furnace 

< . steam boiler, the inventor fits a dead plate to the front of the 


furnace, immediately inside the doors thereof, the dead plate being 
formed with an interior space for the passage of air, and the space being 
preferably divided by means of horizontal or nearly horizontal, or vertical 
or nearly vertical partitions, or by means of partitions so arranged as to 
cause the air, when passing through the space, to take a more or less 
circuitous course, in order that the temperature of the air may be raised 

Not proceeded with. 

1660. J. Sturcron, Bolton-le-Moors, 
1869. 

This relates, First, to certain improved arrangements of valves and 
valve mechanism in engines for condensing or compressing atmospheric 
air to be used asa motive powerin connection with the getting of coal 
and other minerals. Instead of the clack valves employed in such 
engines, the inventor applies to the induction passages valves which are 
actuated by suitable self-acting mechanism directly from the engine itself 
or by springs or weights, the action of which is controlled and regulated 
by the engine through suitable mechanism, while the eduction passages 
are opened and closed in the ordinary way, namely, by valves, so 
arranged as to open by means of the air pressure within the cylinder, 
and to close by the pressure of the air in the receiver or vessel into which 
it is forced. 

1661. G. M. Muterse and H. G. pe Vatory, Guerande, France, “ Anti- 
flame powder.” —Dated 29th May, 1869. 

The component parts of this compound substance are magnesium, 
aluminious silicates from salt marshes in a very fine powder, and dried 
at a heat of 212deg. Fah., 700 parts by weight ; chloride of magnesium 
in crystals, 200 parts; sulphate of soda, 50 parts; chloride of lime, 50 
parts ; tartaric acid, 1 part. Total, 1001 parts by weight.—Not proceeded 
with. 


1713. Jonx Hopxtsson, Leeds, *‘ Artificial fuel.”—Dated 8rd June, 1869. 

The inventor takes coke breeze, cinders, or otherform of carbonised or 
partially burned material, the product of coal, and mix therewith (either 
in arough state or reduced to breeze or pulverised), such bituminous, 
resinous, oleaginous, gelatinous, or gammy substances as will increase its 
calorific value, and give it the necessary amount of cohesiveness to allow 
of its being made into solid or perforated blocks, of any suitable shape, 
by compression, by means of any ordinary press or machine employed 
for such and similar purposes.—Not proceeded with. 7 
1715. J. Luoyp, Shifnal, “ Ventilating fans.”—Dated 3rd June, 1869. 

The object is to construct the fans for ventilating purposes with a series 
of vanes or blades of varying lengths, and fitting them between two 
discs. One of the discs is solid, while the other has a hole in its centre, 
through which the air is drawn. The solid disc is fitted to a face plate, 
by which it is rotated, or a shaft may be fitted through the solid dise and 
bolted on the inside of the same. Each blade is preferably formed of a 
segment of a circle. 
1717. F. Rave, Manche 

June, 1869. 

The wood or woods, after being reduced to powder by the ordinary 
method of grinding, is mixed with water to a semi-fluid or pasty consis- 
tency, after which it is impregnated with a solution of a vegetable or 
mineral alkali, such as soda or potash. The mixture is then allowed to 








“* Getting coal."—Dated 29th May, 





ster, “‘Extracting colours Jrom vegetables.” —Dated 3rd 


stand for about six hours. after which the liquor is drawn off into a 
vessel, in which it is infused with a volatile alkali, such as sulphuric acid, 


the 


iquor then having a rich brown coluur, in which state it is ready for 

Not proceeded with. ° 

E. T. Hucues, Chancery-lane, 
4th June, 1869. 

The bed of the machine is supported upon legs, and a shaft is supported 
80 as to revolve freely in bearings, and is by preference driven by the 
application of power to a loose pulley, connected to the shaft by a clutch 
A mandril is supported so as to revolve freely in bearings, by the applica- 
tion of power thereto through a pulley. The axis of the mandril is at 
right angles to the axis of the shaft. The mandril made hollow, so 
that a spindle passes through its centre, so as to be struck by a cam on 
the shaft, the spindle being arranged so as to move longitudinally through 
the mandril. 

1730. G. W. Ley, Croydon, “‘ Ornamental articles.”—Dated Ath 1809. 

The wood to be shaped to ornamental form is cut into slabs the 
crossway of the grain, and such slabs are saturated with glue by boiling 
them there the time necessary for completing the saturation of the 
slabs will vary according to their thickness ; for slabs of one-eighth of an 
inch in thickness the inventor prefers to boil them in the glue for about 
ten or fifteen minutes. The slabs of wood so saturated are then dried 
by exposure to a moderate heat, say about 250 deg. Fah., care being takea 
to avoid warping or twisting by alternately exposing the sides to a heated 
metal si », or the slahs might be dried by exposure to the sun in 
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Augers."—A communication.—Dated 
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summer, ng taken to turn the slabs from time to time, alternately 
exposing their opposite sides to the sun to prevent warping. The 
inventor prefers to cut the slabs in thicknesses of about one-eighth of an 
i i to form the blocks which are to be moulde y glueing 


ich, al 
together two, three, or more of such slabs which have been saturated 
with glue and dried. 
1735. G. E. Kina, New York, “‘ Fluted fabrics.” —Dated 4th June, 1869 

This fabric is so made that in the completed article, whether formed or 
manufactured in a single row or course, or in two or more parallel rows 
or courses, each row or course has flattened or smooth borders, or edyes 
with regularly fluted portions extending along the inner sides or edges of 
such flattened or smoothed borders, and centrally between such fluted 
portions a puffed or crimped surface, or a portion of a style or pattern 
different from such fluted portions. Longitudinal rows of stitching miy 
afterwards be passed through the flattened or smooth portions or borders, 
either centrally or at or near their edges, to render permanent the con 
formation of the fabric or article, and ribbons or tapes of patterns and 
colours, as desired, may also be served upon or along such flattened or 
smooth borders. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE RELATIVE ACTIVITY OF THE FINISHED IRONWORKS—CONTI- 
NENTAL STRUGGLE BETWEEN MAKERS AND BUYERS ON QUESTION 
OF PRICES: Yielding by makers—ORDERS IN THE MARKET— 
AMERICAN TRADE: Tariff restrictions v. native industry—THE 
SHIPBUILDERS AND THE CONGRESS: Jopics discussed—AMERICA 
AND FRANCE: How we hope to benefit—ExcrssIvVE AMERICAN 
AND FRENCH DUTIES ON BmMINGHAM AND Back Country 
GOODS—COAL : New prices by Earl Dudley—-THE DRAINAGE OF 
THE SOUTH STAFFORDSHIRE COAL-FIELD : Proposals suggested to 
the next preliminary meeting— RAILWAY CARRIAGE RATES AGAIN : 
Remarks — AN IRONMASTER IN THE Bankruptcy Court: 
Remarks of Commissioner Sanders— BIRMINGHAM ( STOKERS 
AND THEIR WAGES—AN IRONWORKS ENGINE-DRIVER IN THE 
POLICE COURT: J'o be made a note of. 

FIRST-CLASS mills and forges keep steadily, but hardly one of them 
busily employed ; norare they engaged upon new orders, excepting 
in a very small degree. Second and third-class works are decidedly 
quiet ; the majority are very duli, and with them Christmas brings 
only a very tame trade. The struggle continues between makers 
and buyers on the question of prices, The relative positions 
occupied last week are unaltered, further than that there is per- 
haps more evidence of yielding on the part of makers. 

The preliminary meeting next week is at present anticipated 
with very little interest. No change in prices is at all likely to 
occur ; and whilst no improvement will be reported, but rather 
the opposite as having occurred since the last preliminary meeting, 
yet the great trade which has been done in iron in the past year, 
the country through, and the confident anticipations that next 
year will be marked by even greater activity, will together anpart 
to the meeting a tone of assurance that, under the circumstances 
the decision to put up prices was the best that could be arrived at. 

There are inquiries about for iron plates for three screw iron 
hopper barges; for plates and girders for somewhat extensive 











‘roofing ; for steam engines and boilers, and for wheels and axles 


for railway wagons. The Lancashire and Yorkshire Company 
alone ask for wheels and axles for 200 goods wagons. 

The condition of the United States of America is being watched 
by the ironmasters and hardware merchants of this part of the 
kingdom with a large amount of concern, with reference alike to 
the ability of traders there to pay debts owing as also to the pro- 
babilities of future trade. As a rule, liabilities in America have 
been promptly met, and much confidence is felt in the solvent 
condition of our chief debtors there. It must, however, be con- 
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fessed that here and there the faith of creditors, resulting from 
past solvency, is being tried, and that a little wavering is observed 
in those cases in which it is believed that President Grant will be 
able to carry out his scheme for prompt specie payment. 

As to future trade, there again oscillation is perceptible. The 
hopes of those who look for more business as the result of the 
applications to Congress for relief on the part of individual 
industries are pretty near balanced by the fears of those who 
anticipate severer tariff restrictions. It is true that the railways 
want cheaper iron and steel, but then the American iron and steel 
masters ask for higher tariffs on foreign products. No doubt the 
shipbuilders want iron and other shipbuilding materials free of 
duty, but Pennsylvania we see complains that the iron duties are 
already too low. And in reply to New England's request for free 
coal, Pennsylvania again demands a prohibitive duty. 

Meanwhile we gather hope from the agitation which the 
American shipbuilders are carrying on. It is made known that a 
committee of Congress has been going from one port to another 
hearing the complaints of those traders. To that committee when 
it sat at Philadelphia it has transpired that one builder com- 
plained that England could construct vessels too cheaply for them. 
Another said that the Government taxes were enormous, and that 
if an iron vessel of 1000 tons were built here it would pay nearly 
20,000 dols. tax to the Government on the materials used. A 
builder said that the English excelled the Americans in the con- 
struction of marine engines ; but to compete in the building of 
iron hulls the tariff would have to be taken off all the materials, 
and the “eight hour” law of Congress repealed. Another gentle- 
man said that a Clyde built steamer costing 30,000 dols. would 
have cost 50,000 dols. to build ; and in marine engines Eng ishmen 
for the same character of work could underbid Americans 50 per 
cent, 

We perceive that the New York Chamber of Commerce have 
before them two resolutions bearing upon the same subject. In 
one it is proposed that foreign-built steamers shall be imported 
free of duty, and privileged to carry the American flag, provided 
they are owned by Americans and not used in the coasting trade, 
In the second, iron plates and such other material for the con- 
struction of steamers as may be deemec are to be 
admitted sans duty. 

Weare not without hope that, if it be that virtually an ocean penny 
postage will presently come into operation between this country and 
America, our trading reiations will, either with or without an 
increased tariff, become much more satisfactory than if the postage 
should remain at the present rate. And we hope to benefit by the 
refusal of France to come to similar terms on their part with 
America. We should, however, regret if legislation should take 
place in the States of the character threatened in respect of the 
cable between France and America. 

Than the rates of duties charged upon our products by foreign 
nations nothing is now engaging greater attention amongst the 
manufacturing classes in this part of the kingdom as well 
where. Last week we gave some thoughtful views upon the ques- 
tion of the French treaty, expressed by a Birmingham merchant 
of special experience in that piece of legislation. As showing 
how prohibitive are certain of the duties imposed alike by France 
and the United States, take the following from Mr. Edwards, who 
spoke at the weekly Free Trade discussion in Birmingham last 








vy } 
visal 


au 








is el se- 














Saturday. Suppose, said he, a Black Country master gets an 
order from France for fifty anchors, ha'f ton ei 
He has got his material and his men well at har 
but in fixing his price he bas to take into account 
that, besides haula railway, and ship charges, insurance, 
dock dues, and brokerage, he must put on extra, and, 
without his own profit, to cover French import duties, 4 











ewt., or £81 5s. on that small transaction. This is not the most 
striking case either. If you sell steel bars, or wrought nails, or 
needles, this is what you will have to put on to cover the duties in 
France :—Steel bars, 10s. 2d. per ewt.; wrought nails (and you 
know how awfully close prices are cut here)—wrought nails, at 
4s, 2d. per cwt.; and needles, £4 1s. 34d. But the French are 
not so bad as the Americans in some of the duties. I will give 


you the case of a parcel of steel pens containing 48 gross. This is 
how the affair would stand under the American tariff: Steel 
pens, 48 gross, 5d. per gross, £1 ; duty, 10 cents per gross, £1; 25 
per cent. extra added, 5s.; total, £25s. And when the pound’s 
worth has reached £: , nothing has been included for mer- 
chants’ and shopkeepers’ profits. 

The question of railway carriage rates, to which attention has 
been more than once before drawn in this place, is again being 
abundantly debated. It is remarked that, “‘ It is well known that 
the iron trade of this district is cramped and crippled by a railway 
monopoly, the only two lines which penetrate this region of mines 

















and forges being the North-Western and the Western, 
which systems, like the church and the nobles « George's 
days, perfectly ‘understand each other.’ The effect of this 


monopoly is disastrous to the iron trade of South Staffordshire, 
and should it continue the district will be unable to compete with 
its great and increasing rivals. The existing companies are deaf to 
all remonstrance, and the only hope for the district is a powerful 
competing line of railway. This, so far as London is concerned, 
would not be very difficult to realise. The Midland Company 
already touches a point (Whitacre Junction) within eleven miles 
of Walsall, and an independent line now connecting 
Walsall with Wolverhampton. Could this latter line be secured 
by the Midland Company all that would be needed to open up a 
new and direct route between Wolverhampton and London is the 
missing link from Walsall to Whitacre, a line which of itself 
would be a splendid property, although, of course, its chief value 
would consist in completing the through route. From Walsall it 
would pass under the shadow of Barr Beacon, within view of 
Oscott College, through Sutton Park to the village of Sutton, and 
thence by a straight line through level country to Whitacre. A 
new district would thus be opened up, bringing within easy access 
of the Black Country a string of rural suburbs, which would prove 
a resistless attraction to many whose daily avocations bring them 
within the circle of the smoke-cloud. It cannot be doubted that 
if the Midland could secure a footing in the district the 
advantages to trade would be immense. One example suggests 
itself : The rate from Wolverhampton to London for bar iron is 
17s. 6d. per ton, while from Wolverhampton to Cardiff (exactly 
the same distance) the rate is 9s. 2d. per ton. The simple 
explanation is that the Midland line competes for the Cardiff 
traffic, conveying it vid Gloucester. A similar reduction to London 
would be the immediate result of the scheme suggested. The 
matter is of such vast importance to this district that any effort 
to bring about the much-needed reform would receive unbounded 
popular support.” 

Re Smith and Son, Toll End, Tipton, ironmasters, was a bank- 
ruptcy case which came on upon adjournment for the last exami- 
nation and discharge of the bankrupts in the Birmingham Court 
on Monday. The bankrupts’ liabilities were £5441, their assets 
£550, and the deficiency, therefore, £2861. The proceedings had 
reference almost exclusively to the father, Mr. Wade Hampton 
Smith. In January, 1868, when Mrs. Gibbons was adjudicated a 
bankrupt he was her manager, alike at the ironworks and the col- 
lieries which she carried on in Staffordshire. He was now opposed 
on behalf of the assignees of Mrs. Gibbons, who sought to recover 
possession of certain returned bills of exchange for £800 or £900, 
which he received from Mrs. Gibbons as security for a debt of £235. 
In October, 1868, the bankrupt sold these bills to Mr. More, of 
134, Bath-row, Birmingham, for £70, and there was no understand- 
ing that he should have the bills back. Much opposite statement 
was made by the bankrupt as to the possession of these bills and 
as to his being asked to give them up. His discharge, it was asked, 
should be withheld until Mrs. Gibbons’ assignees had got the bills. 
Mr. Commissioner Sanders said he could not order the bankrupt to 
be prosecuted for perjury, and he did not see how he could with- 
hold his discharge on the ground asked for. It was for the 
assignees to recover the bills as well as they could, It was a sus- 
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icious case, but they could not recover them in that court. His 

onour then granted the order of discharge, but told the bankrupt 
that he did not go away at all with aclear character. The dis- 
charge of the father embraced that also of the son. 

At the collieries, there is no more than steady activity, either in 
thick or thin coal, The Earl of Dudley has issued a circular in 
which heannounces bis prices of thick coal to beat per ton of 22401b., 
loaded into boats, railway trucks, or carts, for works’ purposes— 
Best, 12s. 6d.; common, 8s. 8d.; lump, 7s. 6d.; black coal, 6s. 6d.; 
screenings, 5s.; black screenings, 4s. 4d.; and engine slack, 3s. 6d. 
Heathen coal, large, 12s. 6d.; lumps, 7s. 6d.; and screenings, 5s. 
Brooch coal, mixed, 9s. 4d.; and screenings, 6s. All these, 
lnaded into carts for household purposes at more per ton by from 
€d. to 1s. 4d. 

‘Tle question of draining the minerals in this district is coming 
again to the surface. No practical scheme has yet been matured, 
though several combinations for draining limited districts have 
been proposed, and, in one or two instances, have been carried out 
with sufficient economy to show that if the responsibilities of the 
different owners should be accurately arrived at, then that a com- 
plete scheme might, without much difficulty, be made applicable to 
the whole of our coal-field. A timely suggestion has been thrown out 
to the effect that the iron and coal masters, at their preliminary 
meeting next Thursday in Birmingham, should seek for informa- 
tion which it is believed is within reach, and that replies should 
be asked to the following queries :—(1) What coal is now lost to the 
country by being ‘‘ drowned?” (2) What is already done for draw- 
ing the water? (3) What engines are at work, and what engines 
standing, but capable of working? (4) What is the present cost (per 
ton raised) of drainage to proprietors? (5) What could be done to 
prevent water flowing into the mines from streams, and what to 
prevent it returning into the mines after having been pumped out? 
“ Moved by others, the stokers at the Staffordshire gas works in 
Birmingham who are getting 30s. a week, although they are hardly 
more than mere labourers, occasioned not a little apprehension at 
the end of last week, by partially striking for a rise of wages to 
33s.; but the managers were equal to the occasion, and got other 
men to fill their place with so much rapidity, that the old hands 
cried peccavi, and expressed themselves as having been duped. 

Some facts came out in the Wolverhampton Police-court last 
Saturday which are suggestive in two or three aspects, and we 
call to them the attention alike of ironmasters, managers of iron- 
works, and of engine tenters. George Mayor, who had the charge 
of two engines and nine boilers at the Chillington Company’s iron- 
works, was summoned for breaking his contract with his employers. 
On the previous Monday night he went to work drunk, allowed the 
engines to stop, and stood unemployed at the work-gates. The 
men appealed to the night manager, who sent the watchman to 
look after him. By this one act Mayor destroyed a previous good 
character extending over a quarter of a century. Ordered by this 
man to resume, Mayor went again to his work, and continued 
steadily at it during the whole turn. Because of this circumstance 
the magistrates were not satisfied that he was drunk, and dis- 
missed the case. Managers and engine tenters will respectively 
deduce from the facts here set forth the conclusions specially per- 
tinent to their separate vocations. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Previous announcements of dulness in the trade 
being confirmed: No fresh orders on offer: Markets characterised 
by unusual quietness: The general expectation of increased de- 
mand on account of Russia and America early in the spring: 
Supplies to the United States expected to be enormous: Home busi- 
ness quiet—THE TIN-PLATE TRADE—THE STEAM COAL TRADE— 
THE WAGES QUESTION IN REGARD TO THE COLLIERS—THE 
RoyaL Forest oF DEAN Mininc Company (LIMITED). 

THE announcement made in a previous report that some slight 

evidences of dulness were beginning to show themselves in the iron 

market is fully confirmed by more recent advices from several of 
the establishments of this district. Scarcely any fresh orders are 
now on offer, and the market is characterised by a degree of 
quietude which has not been evinced for some months past. Un- 
doubtedly the fact that the year is about to close, and the Christ- 
mas accounts made up, has something to do with this dulness ; 
but it is believed that it is not entirely attributable to this cause. 

As to the future, opinion is almost unanimous that, provided no 

disturb ng influence occurs, there must be a very large demand 

next spring, chiefly on account of Russia and America. The 
supplies that will be required to the United States will, according 

to many authorities, be something enormous; and if even only a 

fair share of the contracts be obtained for South Wales, the 

district will have no cause to complain. The greater part of the 

Russian requirements will, as usual, be without a doubt obtained 

from this district. In home business there is but little doing, but 

it is satisfactory to find that stocks are almost everywhere low, 
and therefore new engagements will be looked for early in the 
new year. 

Tin-plates remain depressed, with, however, a prospect that a 
change will shortly take place. 

In the steam coal trade there is a fair business doing, and had it 
not been for the stormy weather of the last few days, which has 
interfered with shipments, the collieries would be even better 
employed than they now are. House coals are in average coasting 
demand. 

The question of an advance in wages to the colliers employed in 
the house coal collieries of the district has been fully discussed at 
meetings of the employers held at Newport and Cardiff. It was 
shown at the meetings that practically there had been no 
advance in the prices of house coal, the only real improvement 
which had been experienced be’ng a better demand at the current 
quotations. The proprietors p. «sent expressed their perfect willing- 
ness to grant a rise in wagesin »ediately they wereinaposition todo 
so ; but it was unanimously ,esolved that under the present cir- 
cumstances of the trade it was quite impossible to pay a higher 
rate of wages. It is hoped and Selleved that this decision will 
satisfy the men, for they will perceive by the disposition of the 
employers that, if the latter can only secure better prices them- 
selves, they are quite prepared to share their benefits with those 
in their employ. Any step that will disturb the upward move- 
ment which has com 1 to ifest itself in the trade cannot 
fail to be a serious blow to business just now ; but if the colliers 
will wait patiently for a short time it is probable that there will 
be such an advance in quotations as will give them a fair rise in 
their wages. 

The Blaenafon and Brynmawr Railway was a fewdays ago opened 
for passenger traffic. For mineral traffic it was opened some weeks 
ago. This fact might have been announced some three or four 
weeks ago, but for the delay which took place in consequence of 
certain requirements of the Board of Trade having to be carried 
out. The line is an extension of the ae Tredegar, and Aber- 
gavenny section of the London and North-Western system ; and a 
considerable mineral traffic is expected to pass over it from the 
Blaenavon and other iron and coalworks in the district. 

Creditors of the Royal Forest of Dean Mining Company 
(Limited) are required to send the particulars of their claims to 
Messrs. Higgins and Hill, the official liquidators, at Worcester by 
December 30th. 








LauUNCH.—On the 18th inst. there was launched from the ship- 
building yard of the firm of John Elder, at Fairfield, Govan, an 
iron paddle steamship of 1350 tons B.M. and 300-horse power 
nominal. As she left the ways she was gracefully christened the 
Arequipa by Miss Jay. he Arequipa has been built to the 
order of the Pacific Steam Navigation Congest, Liverpool, and is 
intended for their mail and mger service on the west coast of 
South America. This firm has also on hand two large ships for 
the same company. f 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—STATE OF TRADE IN SOUTH 
YORKSHIRE -ECONOMIES AT LIVERPOOL—LEEDS CORPORATION 
WATERWORKS — STEAM SHIPPING IN THE NoktH: The Suez 
Canal— LARGE INCREASE IN OUR RAIL EXPORTS — GAS AND 
WATER AT SHEFFIELD—LIVERPOOL AND THE SUEZ CANAL—THE 
CLEVELAND IRON TRADE — NORTH-EASTERN RAILWAY — THE 
PRESIDENT OF THE LIVERPOOL CHAMBER OF COMMERCE ON 
THE Suez CANAL. 

THE heavy branches of Sheffield industry are doing very well, and 

there is every prospect of the activity continuing. Railway 

matériel meets with a good demand, and the armour-plate and 
rolling mills are working full time. 

There is little or no alteration to note in the South Yorkshire 
iron trade. The works are kept in full operation, and there are 
some good orders on hand for nearly all qualities of manufactured 
iron. There is no falling off either in the production of pig, a 
good deal of ore being used from Lincolnshire, as well as from the 
immediate district. The steel works of South Yorkshire continue 
exceedingly well employed. The demand for house coal for 
London is active; a fair business in steam coal has been done with 
Grimsby, but there has been less going to Hull. Rather more is 
being done in engine fuel for Lancashire. 

The Liverpool Town Council, like her Majesty’s Government, 
has been realising important economies of late. Thus, during the 


Russian season’ exhibited an uprecedented crush for ship-room, and 
freights from the East coast to Cronstadt rose from 10s. per 


n in 
to 45s. per ton in October. Since then com: tive quiet has superv 
and prices have, as ht be expected in the dullest season of the year, 
slightly given way. e production of rails in 1868, inclusive of rails 


ear it can- 


made at railway works, was estimated at 730,000 tons. This ? ao 
o! 


not be less than 1,000,000 tons. The exports up to 3lst Octo 


year stand as follows, compared with 1 and 1867 :— 

America took .. 262,829 tons in 1869 | Russia took .. 247,278 tons in 1869 
” ss 00 228,091 ,, ,, 1868 ” ” -- 100,554 ,, ,, 1868 
S »» oe 145,166 ,, 5, 1867 a: a 





It may be computed that this year’s exports will reach 890,000 tons of 
rails, against 580,600 tons in 1868. India been comparatively a mode- 
rate buyer, but the schemes announced by the Indian Government lead 
to the belief that next year’s shipments will be largely augmented. 
Canada has taken a larger quantity of rails this year than either in 1868 
or 1867, and it is expected that part of the order for the Intercolonial 
Railway will come to this market next spring, notwithstanding a disposi- 
tion existing in Canada to take the opportunity to promote the manufac- 
ture of rails in that country. The United States continue to be extensive 
buyers, although the duty of £3 4s. per ton, to which English rails are 
subjected, would almost appear to be sufficient to deter importations 
from abroad. The competition with Belgium in the production of rails 
has scarcely been felt in this country. Their production is barely one- 
third of that in England, and the Belgian works were filled up early in 
the year. Belgian rails, however, are in better repute, and. America 

drawn moderate supplies from that market. A 
given to the facture of Bi steel rails by the enhanced 
iron rails; the price of these has been gradually declining, while iron 
rails have been advancing, and railway companies are now discussing 
seriously the relative prices and durability of the two articles. With a 
difference in price of only about £2 10s. per ton, it may be expected that 
a considerable addition to the demand for steel will take - 








past year a saving of £577 has been effected in the i tor of 
nuisances’ staff, a saving of £3280 in the superintendent of 
scavengers’ staff, and a saving of £9382 in the borough engineer’s 
staff, making a total for the year of £13,239. 

The amount borrowed by the Leeds Corporation on mortgage of 
its waterworks stood at the close of August, 1869, at £548,471. 
After providing for interest on this borrowed capital, working 
expenses, maintenance, &c., the amount of profit realised in 1868—9 
was £10,428, 

On Saturday a screw steamer of 1000 tons named the Stowell 
was launched from the building-yard of Messrs, C. Mitchell and 
Co., of Low Walker. One of Messrs. T. and W. Smith’s Blue 
Cross steamers, built this year at North Shields expressly for the 
Suez Canal trade, has probably by this time reached the canal, 
having left the East India Docks for Calcutta December 8th. 

Messrs. Shaw and Thomson estimate that this year’s exports of 
rails will foot up to 890,000 tons, as compared with 580,600 tons in 
1868. The actual exports of railway iron from the United Kingdom 
in the first ten months of this year amounted to 798,619 tons, as 
compared with 509,968 tons in the corresponding period of 1868, 
and 513,071 tons in the corresponding period of 1867. 

The Sheffield Town Council have decided to go to Parliament next 
session for powers to purchase the gas and waterworks of that 
town. If the council fail to obtain powers for a compulsory pur- 
chase, they will ask to be allowed to raise capital for the erection 
of new works. 

Three or four steamers are now advertised as loading at Liver- 
pool for the East Indies, with goods which they will carry through 
the Suez Canal and down the Ked Sea without any transshipment. 

The prospects of the Cleveland iron trade for the ensuing year 
must be considered to be of the most cheering description. Orders 
for pig are coming steadily to hand, but some of the masters 
having a few months since sold rather heavily for forward de- 
liveries, cannot now avail themselves of the greatly improved quo- 
tations. The various departments of the manufactured iron trade 
are in a good condition, considering the season of the year. Iron 
shipbuilders and marine engitice:s continue busy. 

Mr. C. Clarke, president of the Liverpool Chamber of Commerce, 
has been reading a paper on the canal before the members of the 
chamber. Mr. Clarke said, before the canal was completed, 
according to the original design of its projectors, he thought an 
additional expenditure of 25 per cent. would be required to place 
the works in a state of permanence. This would = £4,000,000, 
but M. Levalley had offered to complete the canal for £2,500,000. 
The difficulties in maintaining the canal might be summed up as fol- 
lows: (1.) The silting up ofthe harbour of Port Said. (2.) The destruc- 
tion of the banks by the wash from the steamers. (3.) The loss of 
water by evaporation and absorption, especially in the Bitter Lakes. 
(4.) The filling up of the canal by shifting sands. (5.) The perils of 
the navigation of the Red Sea. First, as regards the silting at 
Port Said, Mr. Smith believed it might be necessary either to fill 
up permanently the interstices between the blocks forming the 
western breakwater, or to dredge away the bank as it is formed. 
Secondly, with respect to the injury to the banks by 
wash, Mr. Smith thought it might be necessary in several parts 
of the canal to reduce the slope of the banks, and to 

»itch them with stone to a height of 2ft. or 3ft. above the water- 
ine. This was already being done between Suez and the Bitter 
Lakes. The fear of the canal drying up by evaporation he regarded 
as chimerical. Fourthly, the filling of the canal by shifting sands 
was a real danger, although greatly exaggerated. Of the 100 miles 
which form the entire length of the canal, about fifty-seven miles 
are made through lakes which have existed as natural basins for 
at least 2000 years, without being filled by sand. Of .the re- 
maining forty-three miles the greater part consists of a mixture of 
sand and gravel, in consistency resembling more a garden walk 
than the fine, loose material which was popularly supposed tu form 
the desert. In those places, however, where such loose, shifting 
sand existed, constant dredging would be necessary after storms of 
wind. As regards the navigation of the Red Sea, Mr. Clarke said 
he was unable to give an opinion, but he gathered from those most 
familiar with the Red Sea that it was unsuited for sailing vessels, 
which would require to be towed from Port Said to Aden, a dis- 
tance of some 1400 miles. 





THE IRON TRADE. 

We extract the following from Messrs. Shaw and Thomson's Iron 
Trade Circular.—‘‘The year drawing to a close has been one of marked 
prosperity in the iron trade. In 1868 there had been evidences 
that the great depression which followed the disasters of 1866 was 
about to be superseded by renewed activity, and the present year has 
witnessed a solid improvement in every branch of the trade. Production 
has been stimulated to a degree hitherto unknown, y in the 
Cleveland district, but has not been in excess of the demand. New fur- 
naces for the production of pig iron have been built, of still larger capacity 
than those which preceded them ; new rail mills have been constructed, 
and angle and bar mills in Scotland, Staffordshire, and Yorkshire, which 
could be used as rail mills, have been so adapted to meet the pressing 
requirements for that article. The exports have far exceeded those of any 

revious year, and while the markets which previously absorbed the pro- 
Soction have not slackened in their demand, new markets have been 
opened, and orders have poured in for iron from almost every quarter of 
the globe. Even in Ja the necessity for railways has sprung up, and 
orders for rails, to a fair extent, are at t in hand for that market. 
China, it may be hoped, will follow; and should such an event take place 
the iron trade may look for a prosperity which has never yet been ex- 
en The workmen's wages have been advanced in fair proportion 

the advance iniron. Puddlers receive ls. per ton, and the millmen 10 
per cent. more than they did at the beginning of the year, The declared 

taffordshire prices were raised 20s. per ton for bars, sheets, &c., at the 
October meeting. The home demand has not been so brisk, although 
there has been a sensible increase in the quantities required for ship- 
building purposes. Works which rely upon girder and bridge-work, and 
chairs and general cas , have been mainly employed in executing 
orders from abroad. The home orders for rails have been slightly larger, 
but there is no vitality in the trade, compared with the export trade, and 
we still remain prostrate from the effects of 1866, so far as English rail- 
way enterprise E concerned, Rails.—At the beginning of the year there 
was great expectation of a good year’s trade, and Russia and Austria were 
looked upon as the two markets whose d ds would regulate the prices 
of rails for the year. It soon became evident that both countries would 
be large buyers, and that America must necessarily follow any advance 
that might take place. In January the price quoted for Russian rails was 
£6 5s. at the Works, and for American Eries £6 per ton; gradually, month 
by month, prices were 0) till September, when it was re- 
that rails had been sold at £7 10s, ton at works, and £7 

been paid for American fish-bar pattern rails. The close of the 








pP ly after February next, when the Bessemer ‘patents 1 
modified. The rail mills are at present full of work, and most of them 
have orders in hand sufficient to occupy them for the next to six 
months. There has been only a very moderate t of sp 
the orders on the books are for actual wants—and the rail trade is 
healthy and prosperous state. Plates and Angles.—The demand has 
gradually improved since the opening of the year, but it was only ip 
October that the price was favourably affected. Ship-plates in January 
were obtainable at £7 7s. 6d. to £7 10s. per ton at works, but the present 

rice is £8 to £8 5s., and large orders have been given at the advance. 
Bhipbuilding orders are largely increased, and are likely to continue 
satisfactory. Pig Jron.—Production has been largely extended in the 
Cleveland district, and this year’s make will reach 1,300,000 tons. In 
Scotland the yield has been nearly 100,000 tons in excess of 
last year, but consumption has materially increased. 
Prices were very steady during the greater part of the year, but have ad- 
vanced within the last six weeks about 4s. per ton, in sympathy with the 
general improvement in the trade. Foundry Work.—There has been a 
steady demand throughout the year, and the works have been fairly em- 

loyed. The iron trade may look forward with confidence to 1870 as 
Fikely to maintain the prosperity of its predecessor. So large a stride has 
been made this year that it would be unsafe to expect a correspond! 
increase in the demand, or in prices, but the trade may be congratula‘ 
upon being on a firm and sound basis, and enjoying a greater share of 
prosperity than any other industry in the country. 











PRICES CURRENT OF METALS AND OILS. 










































1869. | 1868. 
Correr—British—cakeandtile; £ 5.d. £ 8. d. | £8da..£8. 4. 
per ton serccccccecereee, 1010 0.4. 74 0 0/7710 0.. 0 0 O 
Best selected ..cecescescoee, 72 0 0.. 76 0 0/7810 0.7910 O 
Sheet cccccccccccccecsccces| 72 O 0.. 79 0 0) 81 O 0.. 82 0 O 
Bottoms cccccccccccesccese| 80 O 0.. 81 0 0] 83 O O.. 84,0 U 
Australian, per ton .e-.++++| 72 0 0.. 7410 0) 79 0 0.. 8219 0 
Spanish Cake .ccccoccccseee| 69 0 0..70 0 0) 000. 00 0 
i seeccoccecocoecoss | OO © Oe OW 0173 6 6 BM 
Do. refined ingot .... 70 0 0.. 72 0 0| 74 0 0.. 76 0 O 
Yettow Metat, per Ib. ..... 0 0 6 0 063) 0 0 6 0 0 7 
Iron, pig in Scotland, ton ....| 218 7} cash 213 6cash 
Bar, Welsh, in London...... 700... 7 2 6) 610 0. 615 0 
Wales ......| 6 5 0.0. 610 0| 600. 000 
Staffordshire 800.8 7 6] 7 7 Gee 7 0 
Rail, in Wales......-. eccccce| F O Oe F S& O] GIB Oe 6 OO 
Sheets, singlein London ..|/10 0 0..10 5 0) 95 0.. 9 7 6 
Hoops, first quality --| 815 0. 9 5 0} 85 0. 8 7 
Nailrods .. «| © 6 @. OM Ol TF TY Ge TR O 
Swedish.....ccs-sccsccscces| 9 ° 0..10 5 0| 917 6.. 10 . 0 
Leap, Pig, Forei, rton ..| 18 6.. 0 0 0/18 5 0O.. 18 6 
ie WB 1912 6..1915 0| 2017 6.. 21 0 0 
Other brands 1815 0..19 5 0/19 0 0..19 5 O 
Sheet, milled 20 00.. 00 0/20 00.. 000 
Shot, patent.... 22 0 0.. 0 0 0} 22 0 0..22 5 0 
Red or minium 2010 0.. 0 0 0/2010 0.. 2015 0 
White, dry eeee 26 0 0.. 28 0 0} 27 0 0.. 28 0 0 
ground in oil .. 26 0 0.. 29 0 0) 26 0 0.29 0 0 
Litharge, W.B. .. 00 0. 0 0 0/2 00.000 
QUICKSILVER, per bot. .-..00..| 617 0.. 618 0) 617 0.. 0 0 O 
Specter, Silesian, per ton 1¢ 10 0.. 1912 6/1917 0.. 20 2 6 
English V & 8 .....sse06 1910 0.. 0 0 0/1915 0.. 000 
Zinc, ditto sheet.. 24 0 O.. 2410 0/2510 0.. 0 0 0 
STEEL, Swedish faggot 000... 00 0) 000. 00 0 
15 0 0..15 5 0/15 0 0.. 000 
510 0.. 51010) 5 8 0. 000 
510 0.. 511 0} 5 &§ 0. 5&5 810 
000.00 0) 000. 600 
516 0.. 517 0} 510 0. 00 0 
-| 517 0.. 518 Of] 511 0.1. O40 O 
eee] 518 O.. 0 O Of 512 0. 0 0 0 
TrnpLaTEs, per bx of 225 sheets 
BO Gain ccccccccccccccccssce| 2 3 Oe 2 6 OO] 2 8 6. 2 6 O 
Bees ccccncceesecsoces!| 2 8 Gee 1 5S Oe 1a eS 
IC charcoal ...cscccssecooee| 1 8 OO. 110 0] 1 8 6. 110 0 
1X ditto...cccccccccscesceee| 114 0. 116 0] 114 6. 116 0 
Coas, best, per ton .esecceoees| O21 0.6 O21 9} 018 O.. 0 0 O 
Other sorts .cccoccccccccccce|! 917 0.. 020 6} O14 6..16 0 0 
Ors, per tun, Seal, pale......] 41 0 0.. 0 0 0} 3410 0.. 35 0 0 
BOG coccccccoscscosoen 1 8 Oe BS 6 CIR 6 O.. & 8 8 
Sperm, body ..s-.eseseeeee| 86 0 0. U 0 0/92 0 0. 0 0 0 
Whale, South Sea, pale......|] 40 0 0.. 0 0 0/36 00. 00 0 
Yellow ceccccccsescocecese| 38 0 0.. 39 0 0/35 0 0.. 0 0 O 
Brown cese-scccccesscese| 30 0 0.. 0 0 0/33 00... 0 0 0 
ELL. Fish .c.ccccoccccccce | 88 0 O. 0 0 0/823 0 0. 0 0 O 
Olive, Gallipoli ......+e00.| 57 0 0.. 0 0 0/60 0 0.. 00 0 
8) eoveccocescccoccoe | BOO Gee O 8 BI..6.0. 38 6 8 
Palm  .ccccccccccccccccsee| 4010 0.. 0 9 0/48 0 0... 0 0 O 
Linse scccererscccccccces 10 0.. 0 0 0} 27, 5 .0.. 2710 0 
Rapeseed, English pale ....} 41 0 0.. 0 0 0/33 0 0.. 3310 0 
PROGR ccccpepecvccececce!| OO. 6 O.. 9 8 8] 94.10.60 9 O.D 
Foreign pale....sseees+ee| 42 0 0.. 43 0 0/34 0 0.. 3410 0 
Brown ..co..cessccccce| 39 5 0.6. O O 0/8110 0.. 0 0 O 
Lard -.cccccccsccocccocsccsccs| 72 0 O16 O 0 0] 67 0 0.. 68 0 O 
Tallow cocccececccescsccccoce | SS 0 Ore 6 'O OL ST 6 6.-.28 8 O 
PRICES CURRENT OF TIMBER. 
1869. 1868. 1869, 1868 
Per load £828! £8 £ & | Per load— Z2e2£4un 464254, 
oak ...sceeeseeeee10 011 10) 10 10 12 10 | Yel. pine, per reduced C. j 
Quebec, red pine .. “15 415) 310 410 Canada, Ist quality 18 1039 19 16 017 © 
yellow pine... 4051/3 045 Qnddo. .. 13 01310 11 512 0 
St. John’s N. 0 0 0 0| O O O O| Archangel, yeliow.. 10 10 1210, 101013 5 
, oak, white.. 510 517] 5 5 6 || St, Petersburg, yel. 1L 011 15) lv 012 0 
birch ......4 5 6 0| 315 415) Finland .......... 6 5 710) 657 5 
elm --45510| 4 0 5S 5] Memel............ 7 0 9 0/12 018 0 
Memel .... 0 0 0 0| O O O O| Gothenburg, ye .. 8 0.910) 8 0 910 
Dantsic, oak 456 5| 40 510) whie 00000000 
210 4 0/ ¥10 4 0|| Gefie,yellow...... 9 01010) 9 010 
Memel, fir Ss HY HH 3 10! Mow oe sees 8 0 910} 9 01010 
Beeaus 96 210] 3-2 8 7)| Ion by 5 by 9420 0 12 10] 10 10 12 10 
mie ue 96 $$) G8 $$] mea deat cat 
ips 3 tats tele T 
wood, ves. 
6 0 6 5| 710 8 10 | Quebec pipe ee. 65 067 10] 771 8 0 
Cd Pe ee I, adie 
whi 12 1017 , , Crown «+ 
Sichawhispruce 12 016 0118 O18 0. Pipe corsa... 20 9 1800/1850 1500 











MoDERN INVENTIONS.—That greatinvention the ‘‘ Chronograph,” 
which times all the principal events of the day, and has super- 
seded the old-fashioned ‘‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “ Keyless Watch.” 
The fact of no key being required renders these Watches indis- 
pensable to the traveller, the nervous, andinvalids. The enormo 
number sent even by post to all parts of the world, is a convinei 
ned of their great utility. The prices “om from 5 to 100guineas. 


ousands of them are manufactured by Mr. J. W. Benson, 


Old Bond-street, and of the Steam Factory, Ludgate-hill, London, 
who sends post bk a.seect interesting tittected secant 
upon watchmaking.—{ADvT.] 
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A Practical Treatise on Concrete, and how to make it, with obser- 
vations on the uses of Cements, Limes, and Mortars. By Henry 
Rem, C.E, Author of a “ Practical Treatise on the Manufac- 
ture of Portland Cement.” London: E. and F. N. Spon, 48, 
Charing Cross. 1869. 

Hap proper care and attention been bestowed upon the 

making of concrete, the nature of its ingredients, and the 

chenrical changes consequent upon their incorporation, the 
few attempts to construct houses of that compound material 
would not have eventuated in the miserable failures they 
have proved. Concrete very frequently is but too well 
defined by the amateur description of “a lot of stuff mixed 
together ;” and until the preposterous idea is exploded that 
strength and durability could possibly belong to so hetero- 
geneous a mass, it will continue to remain, as a great deal 
of it is, little better than so much dirt. When it is con- 
sidered how important a part all limes and cements play in 
the construction of engineering and architectural works, it 
is scarcely credible that, until the last few years, no adequate 
method existed for efficiently testing their quality, strength, 
and general suitability for the purpose for which they are 
intended. The reputation of the manufacturer, and the 
aid of such fallible organs as the sight and touch, were all 
that the purchaser had to rely upon, and it is, therefore, 
little wonder if, with the best intentions in the world, very 
unsatisfactory results sometimes followed such a reckless 
course of proceedings. Mr. Reid commences his useful and 
practical little volume with a résumé of the principal features 
belonging to limes and cements, and at once disposes of the 
notion that the lime value of any stone can be correctly 
estimated by a knowledge of its superficial qualities. These 
are, no doubt, valuable guides in selecting building stones, 
but form no criterion of what the result will be when they 
have been subjected to a combined mechanical and chemical 
action; a much smaller quantity of lime than what is 
usually supposed would suffice to make excellent mortar, if 
the thorough dissemination of its particles through the mass 
were insured, The more minute the subdivision of the 
lime, and its diffusion throughout the compound with which 
it is incorporated, the better for the mixture. One of the 
practical deductions from this is—“ always use ground lime 
iu making concrete.” Moreover, this intimate incorporation 
of the particles of lime with the other ingredients of the 
mixture should never be attempted to be effected by the 
agency of water. The water should not be added until the 
different components are thoroughly well amalgamated, and 
then only in quantities sufficient to bring the whole to the 

consistency of a thick paste. Drowning concrete is a 

wasteful and injurious practice, and should be checked at 

once, 

There are many natural cements of volcanic or basaltic 
origin which have been known in times of great antiquity. 
Of these, puzzuolana is that whicli has been most in use 
among ourselves, and has generally found a place in the 
ordinary specifications written anterior to the successful 
introduction of Portland cement. It is nearly identical 
with trass, or tryass, which has been employed by the 
Dutch in hydraulic works for more than the last two 
centuries. The different and improved method recently 
adopted in this country of testing the tensile strength of 
lime and cements, when compared with the old and 
imperfect needle-penetrating system of Vicat, demonstrates 
at a glance that the whole subject has acquired an impor- 
tance which it never previously possessed. Roman cement 
has been so entirely superseded by Portland that there is 
scarcely any necessity to allude to it, except, perhaps, to 
mention that, like its fellow, Medina cement, it is oe tr 
with powers of very quickly setting under water. From 
being unacquainted with this peculiar property of the natural 
cements, Smeaton was obliged to protect the joints of the 
masonry of his immortal sea-beacon by plaster of Paris. 
Those who desire to become thoroughly informed upon the 
nature and qualities of Portland cement must have recourse 
to the former treatise published by Mr. Reid, and devoted 
exclusively to that subject. In the present volume a very 
useful réswmé is given, embracing most of the practical con- 
clusions arrived at by experiment. Portland cement is a 
natural as well as an artificial compound, but, for two 
reasons, the latter is to be preferred. In the first place, the 
natural cement contracts very considerably during the pro- 
cess of setting, or induration; and, in the second, the 
character and composition of it varies so much that it is 
frequently not adapted for the purposes for which it is to be 
used. Both these evils are remedied by a careful prepara- 
tion of the artificial material, which can be manufactured 
uniform in quality, and guaranteed to possess the properties 
demanded of it. As a guide to those who have the respon- 
sibility and superintendence of work, it may be interesting 
to mention that there are three tests which Portland cement 
of a good quality will always fulfil, and which should always 
be required of it. Firstly, it should have a minimum a 
of 1101b. per imperial strike bushel ; secondly, it must 
be finely ground, and able to pass through a No. 50 gauge 
sieve without leaving a residue of more than ten per cent ; 
ees when made up pure and unmixed, in water for the 
period of seven days, it should be capable of resisting a 
tensile strain of 200]b. per square Pon age sectional area. 
By these three tests the hydraulicity, the fineness, or power 
of dissemination, and the strength of the cement are accu- 
rately ascertained. It is satisfactory to know, in a com- 
mercial point of view, that from the great abundance of the 
raw materials in England we shall for a long time have 
almost a monopoly of the manufacture of this indispensable 
accessory to construction. 

Having disposed of what may be termed the “ basis” of 
concrete, the author next directs the attention of his readers 
to the “: gate,” or those ingredients which serve to 
dilute the basis, if the phrase may be so expressed. _Prac- 
tically nearly any hard non-porous substance broken in 
tolerably small pieces will answer for an aggregate, but the 
adhesive or binding power of the cement is not constant 
for different substances. For instance, a couple of granite 
stones, a couple of Portland roach, and a couple of 
the ordinary Portland stones were joined together by 
cement, and their relative adhesion was found to be as 





eleven, twelve, and sixteen, indicating the relative porosity 
of the different stones, Although the terms setting and 
induration are, to a certain extent, considered synonymous, 
yet, they are, in reality, very distinct. Setting is simply 
a preliminary induration, is a rapid operation, and does not 
necessarily indicate a good cement. Bad cements, like 
Roman of inferior quality, which has been known when 
broken into to be no better than so much mud, may set 
very quickly, and further time, instead of improving will 
only deteriorate it. A cement that sets, but does not 
indurate, is of little or no value whatever. Induration is a 
very slow process, and theoretically may be said never to 
end, unless it is admitted that the cement has recovered its 
normal condition as a double silicate of lime and alumina. 
As a rule, the quicker the setting the slower and less com- 
plete the final induration of a cement. In the chapter 
“ Lime Concrete” some excellent practical suggestions are 
thrown out respecting the making of concrete, plainly 
demonstrating that the proportion of aggregate to base, the 

uantity of water to be used, and the nature of the ingre- 
Sate deserve a great deal more attention than has usually 
been bestowed upon them. The subject of cement concrete 
is treated in the two succeeding sections, and this excellent 
little work concludes with a description of the machinery 
for superseding hand labour and of building frames. Half 
a dozen plates illustrative of the text are attached to the 
volume, and the whole will prove a very valuable companion 
to all those engaged in works where brickwork and masonry 
are the distinguishing features. 








LONDON RAILWAY TERMINI. 


No. 1V.—THE MoorGaTE-StrReeT STaTION OF THE METROPOLITAN 
SysTEeM, 

THE station at Moorgate-street is now, and will continue to be 
for a considerable.time to come, a terminal station. It will cease 
to be a terminus of the Metropolitan system when the circuit 
has been completed, but it will continue to be thereafter the 
terminus for metropolitan traffic of three, probably four, great 
railway companies. It is now a terminus of the Metropolitan 
Company (the proprietors of the station), and vf the Great 
Western, Great Northern, and the Midland companies. 
Negotiations are also in progress with the London, Chatham, 
and Dover Company, with a view to their entrance to 
the station, and it may be expected that in a short time 
the Moorgate-street terminus will thus be used by the 
passenger trains of the five important compenies named. The 
allegation may be safely ventured that there is not such a large 
association of railway interests in the joint use of any station in 
the world, nor any station at which such an enormous number of 
passengers will be, and are now, indeed, delivered and taken up 
in the course of the day, or at which trains will, and do now, 
arrive and depart with such marvellous rapidity. 

We have already given some particulars of the traffic at the 
Euston station, and on the London and North-Western system. 
‘Lhe traffic at the Moorgate-street station and on the Metropolitan 
system contrasts curiously in various particulars. Euston station 
sends out the smallest number of trains (twenty-five daily) of any 
station in London. Moorgate-street station sends out by far the 
largest number of trains, F'arringdon-street only excepted, of any 
station in London—namely, 322 perday. At Euston the highest 
average bookings—about 20s. each—are taken, at Moorgate- 
street probably the lowest: in the one case the average is of 
bookings ranging between 3d. and £7 2s., in the other the book- 
ings range between 1d. and ls. 3d. The luggage-vans are neces- 
sary and conspicuous accompaniments in the long traffic trains of 
the London and North-Western, and a large staff of porters is 
required for the proper disposal of passengers’ necessary encum- 
brances. Luggage-vans are never seen in the Metropolitan trains. 

It may be necessary, in referring to a day’s work on the Metro- 
politan line, and to the marvellous rapidity—and,,it may here be 
said, the still more marvellous safety—with which trains arrive 
at and depart from Moorgate-street station, to mention that from 
that station to King’s Cross the original line has been doubled, 
for the accommodation of the Great Western, the Great Northern, 
the Midland, and the ;London, Chatham, and Dover companies. 
Upon the widened portion these companies have their up and 
down lines, and upon the same portion the Metropolitan Com- 
pany has its up and down lines for its own exclusive use. The 
Great Northern passes at Farringdon-street on to the London, 
Chatham, and Dover line, and thence to the Ludgate-hill station 
of that company, which, in turn, has a service from the south 
of the Thames northwards, vid Farringdon-street station, and over 
the Metropolitan widened line, and the Great Northern line, to 
Barnet. The Midland and London, Chatham, and Dover trains 
work in a similar manner to those of the Great Northern 
and London, Chatham, and Dover trains. All the four 
companies, it will accordingly be seen, pass and repass the 
Farringdon-street station, to which further reference will be 
made presently. The Great Western, Great Northern, and 
Midland companies book and convey passengers to Movorgate- 
street station from all parts of their respective systems, and the 
remark made relative to the absence of guards’ brakes and lug- 
gage-vans in the trains of the Metropolitan Company do not apply 
to the trains of those companies which run into Moorgate-street 
with “through,” in contradistinction to local passengers. 

The Metropolitan service, for which Moorgate-street is the 
present terminus, embraces (1) working of the portion of the 
inner circuit now executed—that is, to Paddington, Notting-hill, 
Kensington, Brompton, and eastwards to Westminster Bridge ; 
(2) a service to Hammersmith ; (3) to Kensington, by a branch 
from the Hammersmith line. All the trains for these desti- 
nations, and those of a metropolitan, local, and Great Western 
service in addition, take their de e from Moorgate-street 
station. 

At 4.40 a.m, the day’s work commences with the turnout of 
the engines, which follow each other in succession until the 
whole of them are absorbed, at about nine o'clock, in the 
full whirl of the day's traffic. At Moorgate-street there are 
usually seven or eight trains of empty carriages in waiting in 
the early morning. The engines arrive at the station at 5 a.m., 
5.5, 5.1C, and 5.15, with others later in the morning. The pas- 
senger traffic commences with workmens’ trains at 5.10 and 
a.m., 5.15, which takes the extent of the inner circuit, calling 
at all the stations to Westminster Bridge; then follows, at 5.20, a 
parliamentary train, which proceeds to Westminster Bridge; at 
6.28 and 5.58 trains are dispatched to Hammersmith; then a train 
to Westminster Bridge at 6.15, with others for variousdestinations 
in more rapid succession as the morning advances. ‘Ihe first 





train inwards at Moorgate-street is a workmen's train from Bromp- 
ton, which is due at 5.50. It is followed by workmen’s train from 
Hammersmith at 5.53, another from Brompton at 6, and the 
| first round the circuit from Westminster Bridge at 6.25; from 
Hammersmith another at 6.33, from Westminster Bridge another 








again at 6.51, from Hammersmith at 6.53; and now the various 
sections are fairly engaged in the process of interchange, and 
the entire system at work, but not with all the vigour or rapidity 
of dispatch of which it is capable, as we shall see presently. 

Glancing rapidly at a day’s work upon this busy line, it may be 
noted that the last down train for Hammersmith arrives 
at 12.38, the last for Westminster Bridge at 12.31, and 
the last for Gloucester-road, Brompton, upon the inner cir- 
cuit, at 12.49; and there ends the down passenger traffic for the 
day. At the other end, i.¢., Moorgate-street, the last three trains 
from Westminster Bridge arrive at 12.10, midnight, 12.25, and 
12.37. At 12.40 the day’s work is brought to a close with the 
arrival at Moorgate-street station of the last train from Ham- 
mersmith. As the business day draws near its close the empty 
trains are laid up at the various stations named—West- 
minster Bridge, Gloucester-road, Kensington, Hammersmith, 
and Moorgate-street, ready for next morning's work. As 
the work contracts towards midnight, and the trains are laid 
up, the locomotives that have been employed in working 
the traffic are gradually withdrawn and taken to their shed at 
Edgware-road engine station. The withdrawal of the locomotives 
commences at 7.23 p.m., and continues till 1.15 a.m., when the 
last engine is due at its night's resting-place. . 

The portion of station occupied by the Great Western, Mid- 
Jand, and Great Northern companies is on the west side of the 
Metropolitan lines. About seven o'clock the day's work com- 
mences on that side of the station by the arrival of a Midland 
engine, and at 7.15 of a Midland through passenger train; other 
four Midland trains follow up to 8.48 inclusive. A Great 
Western engine comes in at 8.4, and a Great Western train from 
Windsor at 8.44. Midland and Kensington trains commence 
running outwards from this part of the station soon after 
seven, and at nine both parts of the station are in full swing 
receiving and dispatching trains. From 8.58 until 9.58 twenty- 
six trains enter the station and twenty-seven pass out. The 
following are the times at which the trains of the double service 
start :—8.58, 8.58, 9.3, 9.6, 9.7, 9.10 9,12, 9.15, 9.17, 9.18, 9.21, 
9.23, 9.24, 9.32, 9.32, 9.35, 9.88, 938, 9.40, 943, 9°43, 
9.47, 9.49, 9.52, 9.54, 9.55, 9.58. During the same hour 
as many as thirty-four down trains, including those now 
particularised, are dispatched at Farringdon-street station. 
At Moorgate-street station 663 trains, including a few engines 
and empties, are received and dispatched during the work- 
ing day. The day, it is true, is a long one, commencing 
with the engine service at 4.40 am., and ending at 1.15 a.m. 
of the next day. The passenger service day lasts from 
5.10 am. till 12.49 at night, or nearly twenty hours. How 
strikingly this incessant whirl, and the safety with which such a 
traffic can be conducted, contrasts with the excessive caution 
and timidity with which railway working was regarded, less 
than thirty years ago, even by professional gentlemen. In 1840 
Sir Frederick Smith, the first Board of Trade railway inspector, 
expressed his lively alarm, and urged the most solemn caution, 
in regard to a junction station in the north, at which “no less 
than twenty-three passenger trains stop at or pass the station 
in twenty-four hours.” The worthy inspector insisted that the 
management of the traffic demanded “the most perfect arrange- 
weuts on the part of the management, and the utmost vigilance 
and energy on the part of the servants of the company ;” and 
further adduced, as evidence of these needs, the startling fact that 
passenger trains from York as well as Leeds and Selby “meet four 
times a day.” If Sir Frederick was alarmed at the passage, in 
one direction or the other, of rather less than one train in each 
hour of the twenty-four, what would he have thought of the 
successful arrangements of Mr. Myles Fenton, manceuvring his 
trains so as to make them pass and repass a given point in perfect 
safety at shorter average intervals than one inthe minute ? What 
would he have thought of the vigilance, energy and skill of 
the “servants of the company ”’—drivers, guards, signalmen, and 
others, well selected and avly trained, who are engaged daily 
in the conduct of a traffic such as this, of a character and extent 
never dreamt of in these early days? 

It need scarcely be said that it would be impossible to conduct 
such a trattic safely except by rigid adherence to the “ block 
system.” The interlocking points and signals, which constitute 
an important feature on the line, are titted by Messrs. Saxby and 
Farmer, and by Messrs. Vickers, Sons and Co., signal engineers. 
All the trains are telegraphed from station to station by instru- 
ments designed by Mr. Spagnoletti. 

But the gallopades and evolutions of trains would be no better 
than a blondin feat—in so far as the public is concerned—if the 
care, forethought, and skill they display were not utilised and 
taken advantage of. It is unnecessary to enter into details 
respecting the enormous numbers of passengers carried by the 
Metropolitan Company on special occasions and daily throughout 
the year—numbers unequailed, it may be safely alleged, on any 
railway in the world. It may suffice that about 35,000,000 
passengers were carried upon what may be called the Metropo- 
litan proper, passengers seated in Metropolitan carriages,and drawn 
by Metropolitan engines. This number is exclusive of many 
millions more carried upon the widened portion of the Metropo- 
litan lines by the Great Western, the Great Northern, the Mid- 
land, and the London, Chatham, and Dover companies. At the 
present time the numbers carried upon the Metropolitan are 
greatly in excess of the aggregate number that would bereached if 
the entire population of the metropolis—men, women, and children, 
all told—were to take ten trips upon this line in the course of 
the year. It has been well argued and conclusively demonstrated 
that the successive extensions and additional stations of the Me- 
tropolitan add to its receipts, not merely in an arithmetical, but 
in a geometrical ratio. An additional length and station bring 
not only their own traffic, but add to the traffic at all the others, 
by increasing geometrically the localities between which passen- 
gers have the option of travelling. From Moorgate-street passen- 
gers have now the option of travelling to thirty destinations 
upon the Metropolitan system, including the station near the 
Regent-circus, Oxford-street, which is worked by the finest omni- 
bus service in London, but not including the almost innumerable 
stations to which the Metropolitan Company books upon the Great 
Western, the Midland, the Great Northern, the London, Chatham, 
and Dover, the London and South-Western, and other lines. 

The ratio of increased traffic from the multiplication of 
stations may reasonably be expected to be greatly accelerated 
when Moorgate-street station has ceased to be a terminus by the 
completion of the inner circle. This will to a great extent com- 
mand the passenger traffic between the dense day population in 
the easteru portion of the City on the one hand, in the neigh- 
bourhoods of Mark, Mincing, and the other mercantile lanes ; of 
the Fenchurch-street and Broad-street stations, of the Bank 
and the Exchange, of the Great Eastern artery by Mile End, 
of the docks and Custom House, and in opposite directions with 
Westminster and the numerous important lucalities to the north 
and west of the city traversed by the inner circuit. 

The booking-offices and station at Moorgate-street are like 
those which first served at Farringdon-street temporary structures 
of timber. They furnish adequateand convenient accommodation. 
The station is lofty, light, and roomy, and, as regards probable 
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durability, may be pronounced good for at least twenty years. 
There are various important peculiarities in the construction, 
permanent way, rolling stock, and daily working of the “ Under- 
ground Railway” that invite remarks for which space cannot be 
spared, The laying out of the line and the masterly manner in 
which the various unprecedented—and it might have been 
supposed insurmountable— engineering obstructions have been 
overcume, reflect the highest credit upon John Fowler, Esq. C.E., 
engineer-in-chief of the Metropolitan Railway, and Mr. T. Marr 
Johnson, Mr. Fowler's associate in the construction of the Metro- 
politan, St. John’s Wood, and Metropolitan District lines. The 
permanent way of the Metropolitanisthe strongest in existence, the 
rails being steel, 85|b. to the yard. fastened to the creosoted sleepers 
with jin. flanged bolts. The rolling stock is ot the best description, 
and the carriages extra large, lofty, light (all with gas),and roomy, 
The third-class carriages have each eight compartments, accom- 
iodatingtenpersonsineach, The first-class carriages havesixcom- 
partments, each containing eight passengers, Some of the carriages 
are provided with an end cowpartment for the guard’s brake and 
accommodation, These are all the provision that is mace, and thatis 
necessary, for the conveyance of luggage. The pecniiarity of the line 
—so much under the covered way—necessitated modifications in 
the construction of the locomotives which have been successfully 
introduced to the aveidance of the discharge into the covered 
waysofsteamand the unwholesome products of combustion. That 
this problem has been successfully solved may be taken as proved 
upon the evidence of Doctors Backhoffner, Letheby, Whitmore, 
and Rogers. After the most careful and elaborate observation 
and experiment, and analyses of samples of the air taken from 
the tunnels at different times of the twenty-four hours, and 
from different heights, the conclusion at which these gentle- 
men arrived was the contident belief that “‘the atmosphere of 
the Metropolitan Railway is not unwholesome or injurious to 
health.” 

At the Moorgate-street station important improvements have 
been effected recently in the ventilation; the Portland-road 
station is now also thoroughly ventilated by the removal of the 
domes, At Gower-street station, originally defective in light, 
and imperfectly ventilated, the booking-offices have been thrown 
back, and wide open spaces, with easy stairs, have been pro- 
vided upon each side of the platforms. Other important im- 
prevements in the ventilation have been effected between 
Gower-street and King’s-cross stations, 

We hear that negotiations are in progress with several com- 
panies with a view to their using the admirably contrived ap 
pliances for the delivery of meat from the railway direct to the 
floor of the Smithfield market. In the interests alike of the 
public and the companies, we hope that these negotiations will 
result speedily in a successful issue. 

As regards the daily working of the Metropolitan Railway, it 
must suffice merely to refer to the praiseworthy forethought 
and consummate skill with which the complex arrangements are 
elaborated by Mr. Myles Fenton, general manager, the master 
spirit of the system, and to the trustworthiness, intelligence, 
vigilance, and industry with which his arrangements are carried 
out by his subordinate officers and the servants of the company. 


SOUTH WALES INSTITUTE OF ENGINEERS. 

A GENERAL meeting of the members of this Institute was held at 
the Black Lion Hotel, Aberdare, on Thursday, the 16th inst.; Mr. 
it. Bedlington, president, in the chair, and there being a numer- 
ous attendance, 

The minutes of the previous meeting having been confirmed, 
the President declared the following gentlemen, previously 
nominated, to have been elected or re-elected to the offices re- 
spectively named, viz, : —President: Mr. W. T. Lewis, Mardy, 
Aberdare. Vice-presidents: Messrs. Levick, T. D. Steele, and 
Brogden. Members of Council: Messrs. B. Kirkhouse, G. H. 
Banks, E. Williams, P. James, T. H. Hosgood, Birbeck, and 
Bates. Bankers: Messrs, Wilkins and Co., Merthyr. Examiners 
of Accounts: Messrs. T. D. Steele and Cope Pearce. Auditors : 
Messrs. Martin and Truran. Secretaries: Messrs. E. Brigden and 
J. Cox. 

The following gentlemen were elected members and associates 
of the institute :-- 

Mr. Thomas Burn, colliery manager, Aberaman, Aberdare ; 
Mr. C. P. Sandberg, civil engineer, Pontypridd ; Mr. Henry 
William Martin, mining engineer, Middle Buftryn, Aberdare, 
members. 

Mr. E. H. Thomas, engineer, Great Western Colliery (Limited), 
and 4, King-street, Cheapside, associates. 

The President then said that, this being the last meeting at 
which he would have to preside, he had again to thank them for 
the honour they had done him in electing him president of the 
Institute. The Institute had increased in numbers and funds, 
and, he hoped, had increased in usefulness. He believed his suc- 
cessor would worthily fill the office, and he asked the members to 
supply papers for discussion, the obtaining of which was one of 
the most difficult tasks of the president and the secretaries, 
COMPARATIVE MERITS OF LARGE AND 
FOR COLLIERY USE, 

The next business was the resumption of the discussion of Mr. 
Brogden’s paper on the comparative merits of large and small 
trams, or wagons, for colliery use. ‘his subject engaged the 
meeting for nearly three hours, and was eventually adjourned for 
further consideration. 

One of the members who, at the previous meeting, had been 
challenged in respect of an assertion that 1s. a ton saving had 
been effected in the working of the colliery by the use of smali 
trams, rose to give further facts with regard to the instance re- 
ferred to, After remarking that the tare, as compared with the 
load, was, under existing circwnstances, very much larger than it 
ought to be, the speaker disclaimed all personal feeling on the 
subject, remarking that he considered it one of the utmostimportance 
tothe mining district, and the ventilation of which would, he trusted, 
result in a vast amount of good. He had previously taken the 
liberty of stating that atacolliery in the Aberdare valley there had 
been effected by the introduction of small trams a saving of 1s. 


THE SMALL TRAMS 


aton. He was now further informed that that saving extended to 
ls. 3d. aton. In the case operated upon the vein was 3ft. Sin. 
thick, and the old principle was to cut out as much as 


Git. Gin, for healway and horse-road. But upon the introduc- 
tion of the smail trams the whole depth to be cut was 4ft. Gin. 
and consequently there was a saving of 2ft. in top or bottom 

the top veing a hurd cliff. Now the facts were these. In get- 
ting out 150 tons « day with «a large tram fourteen horses were 
employed, ata cost of £4 12s, &d.; with small trams the same 
amount of horse work was done for £1 11s. 8d.—that was the cost 
of ponies, boys, and jiggermen. So that there was a saving of 
nearly 6d. a ton on that item alone. Then there was a difference 
in the price of driving heatways, in the cost of rails, sleepers, &c. 















Well, it had been said that there was a large quantity of small 
coal brought out in consequence of the introduction of 
small trams. But the facts were these. The large trams had 
open sides, and tue small coal fell on the road in trnsit ; but the 
small trams being close, the sinail coal could not escape, and, 
therefore, there was 2 considerable saving in the men who were 
employed to ret this smatlcoal-—‘' dusters,” as they are called, 
More aut coal was, t fore, carried tu bank, which ounted 
for the apparent diminution in the proportionate amount of larse 
coal and the incre: vinall, Ayain, by reducing the headway 
for the smell ¢rain they had a saving in “ gobbers.” Men, it was 





also said, could earn more by the use of the small tram, which 
was, therefore, advantageous to the men as well as the masters ; 
and in these days, when so many were leaving for America, it was 
desirable to do all they could to retain their best workmen at home. 
In reply it was argued that, as « mechanical question, it was 
possible to devise a large tram with smaller tare in proportion to 
the load than a tram carrying six or ten cwt.; it was also 
disputed that a saving of one-third could be made in the cost of 
hauling by ponies instead of horses; and strong doubts were ex- 
pressed as to the ultimate saving in the maintenance of the roads 
in the case of ponies, upon which last-named point it was remarked, 
in answer, that the maintenance of roads would doubtless be about 
the same, but there would be great saving in the first cost of opening 
if the height of the horse road were 4ft. Gin. instead of 6ft. 6in. 
As to the question of ventilation, they could increase the width, 
and so get the same sectional area for ventilation ; or they might 
have double airways. With regard to the proportionate quantity 
of large and small coal with large and small trams respectively, 
the results were detailed of some experiments in a colliery where 
the coal was nearly 4ft. thick, and very hard. The large coal 
was brought out and put over the screen (1}in.) in the ordinary 
manner, and with trams carrying on the average 20 cwt. the 
quantity of small coal was 36 lb. for each tram. Small trams 
of 10 cwt. produced each 12 Ib. of small coal, equal to 24 Ib. for 
20 cwt., so that there was a clear saving (though not a very large 
one) in the quantity of small made by the small tram over the 
large tram. In answer to a question it was stated that these 
experiments were not made on steam coal seams, when it was 
objected against their applicability to the question at issue that 
the Merthyr and Aberdare men had to deal with a very friable 
material, and what was wanted was to ascertain the best kind of 
tram for that material. It was well known that the small tram 
suited the North country people, but it did not follow that that 
small tram would suit the Dowlais and Aberdare collieries, where 
the coul was very different from the anthracite, which was as hard 
as bricks. What was wanted was the best tram for working steam 
coal ; and the opinion was expressed that, with small trams, the 
breakage would be more than with the large. Upon that the 
whole question hinged, because if they reduced the value of the 
coal by making more small, that would far counterbalance any 
saving in ripping the headings or cutting bottoms. Experiments 
with anthracite coal were of no worth to workers of steam coal. 
To this it was replied that the question was one affecting not 
merely the steam collieries, but the South Wales collieries 
generally ; and it was held that if with small trams it was proved 
that the breakage was less with anthracite coal, the argument 
would apply in favour of small trams for either steam or any 
description of coal. It was admitted, however, that the high top 
tram of the North was not the one to work large coal, but they 
might imitate the size of the tram, having the same superficial 
area, but of a low height, and then there would be less 
breakage. In further discussion, it was forcibly contended 
that in the North of England the cost of putting the coal 
in the tram and delivering it compared very favourably 
with the cost in South Wales, the reason alleged being that 
in South Wales the same facilities were not given to the colliers 
for filling the coal as in the North and some other districts. In 
South Wales the large tram was taken to a certain point, and to 


it the collier had to take his coal as best he might, even though he | 


might be working a face of eight, ten, or perhaps twenty yards 
(and in connection with that point it must be borne in mind, too, 
that the less frequently the coal was turned over the less breakage 
they would have). In South Wales, moreover, it was the practice 
to “pile” the coal far above the tram side, so wasting a great deal 
of time. But in the North the practice was to till the tram 
**strick” full—there was no piling whatever ; and that, it was 
urged, should be taken into consideration (the waste of time in 
piling), as far more important than either the size, 
capacity of the tram. Further, when small trams were used in 
the North and elsewhere the system was to take the tram to the 
place of working, and generally there was a flat plate, so that the 
tram could be turned right and left in any direction that might 
be required. The following figures were given as showing the 
comparative cost of working with large and small trams in the 
same colliery—No. 3 vein—-which varied from 2ft. 6in. to 3ft. 6in. 
or 3ft. Yin. :— 











Tram of Tram of 

1 Ton. 10 Cwt. 
Cost of cutting coal ee «- 2s. Od. perton.. .. 2s. 0d. per ton. 
Cutting bottom for horse height .. 3d. yn se ee eee és 
Hauling underground .. .. .-4$d.,, oe See vs 
Carting coalsin stalls... ..  ..  .. 2d. = ae 
Banking, screening, €c .. <a ee 

Total 2s. 11d. 2s. 6d. 


Showing a saving of 5d. per ton in favour of the small tram. But 
it was admitted that with a thick vein these items might be altered 
materially, Still in all cases the same saving might be expected 
in the collection of the coal, and in banking and screening. An 
instance was adduced of one of the South Wales collieries where 
the men strongly objected to the introduction of small trams, 
(though they were now in use), and affirmed that they could do 
more work—and easier—with the large trams. In that case the 
manager was of opinion that the cost with large and small trams 
was about the same, except that with the latter they saved the 
cost of second ripping, which amounted to about 2d. a ton. 

The discussion was again adjourned. 

THE FOREST OF DEAN, 

At the request of a member who was unable to be present, the 
discussion of Mr. Thomas’ paper on the Forest of Dean was 
further adjourned. 

The following papers, which had been previously read, were 
entered on the agenda for discussion, 

BERARD'S COAL WASHING MACHINE. 
It was considered that the time now at the disposal of the 


members was insutticient to enable them to do justice to this sub- | 


ject, which, with the increased attention given to the manufacture 
of patent fuel, was of growing importance, and the discussion was 
adjourned. 

THE CLEVELAND IRONSTONE. 

The discussion of this paper was adjourned that it might be 
taken in conjunction with the discussion of a paper on “The 
Cleveland Blast Furnace,” and which was iow read by Mr. 
Edward Williams, of Middlesbrough. 

A vote of thanks was accorded to Mr. Williams for his very able 
and interesting paper, several of the members expressing their 
gratification at finding that, though Mr. Williams was now resident 
atalong distance, he still took the same practical interest in the 
South Wales Institute of Engineers that he had manifested from 
the period of its formation. 

The proceedings then terminated with a vote of thanks to the 
writers of the various papers and to the president. 

Subsequently the members dined together. 








Brack AsH FuRNACE.—In THE ENGINEER of December 15th 
we illustrated and described a biack ash furnace erected by 
Messrs.. Robert Daglish and Co., of St. Helens, at the British 
Alkali Works, Widnes, and we omitted to mention that the heat- 
ing arrangements of the furnace were designed by Mr. C. W. 
siemens, of Great George-street. 

Parent Law.-—A meeting of the members of the Manchester 
Institution of Engineers (to which the public will be almitte:t), 
will be held in the Town Hall, Manchester, on Tuesday, the 4th 
January next, at three o’clock in the afternoon, when paper will 
be read by ‘T’. Aston, Esq., Barrister-at-Law, of Limcolu’s-inn, 
London, on the subject of the ‘* Patent Laws.” The rea ‘ing of 
the paper will be foilowed by a discussion en the impertant ques- 
tions relating to the polizy of granting patents for inventions, and 
the amendments that are needed in the existing laws. 
will be taken by John Platt, Esq., M.P. 


form, or | 


TANK ENGINE, GREAT INDIAN PENINSSLA 
RAILWAY. 

WITH this week’s edition of THE ENGINEER we have much plea- 
sure in publishing a four-page working drawing, showing the 
sectional elevation and half-plan of a ten-wheeled engine designed 
in 1861 by Mr. George Berkley, M. Inst. C.E., consulting engineer, 
and Mr. John Kershaw, M. Inst. C.E., formerly locomotive superin- 
tendent of the Great Indian Peninsula Railway, and built by 
Messrs. Sharp, Stewart, and Co., to work the traffic over the Thul 
Ghat incline on the north-eastern portion of the line between 
Bombay and Jubbulpore. 

The outside fire-box, cylindrical part of the boiler, the dome, 
and the tube-plate, are of Lowmoor iron, and the same material is 
used generally throughout the engine. The lower part of the 
fire-box is attached to the inside fire-box by a barof iron two inches 
square. There are two fire doors, a2in. blow-off cock at each side 
of the box, and four tapered brass plugs, each 24in. diameter. 
The dome is of solid wrought iron. The flange turned on the plate, 
and rivetted on the top of the outside fire-box, the vertical seam 
of the dome being welded. On the top of the dome a brass casting 
is fixed, containing two 44in. safety valves. The inside fire- 
box is made of the very best copper, riveted together with rivets of 
the same material, and stayed to the outside fire-box and across 
the midfeather with fin. copper stays, screwed into the plates, 
and riveted over at the ends. The crown of the fire-boxis sup- 
ported by wrought iron girder stays, placed across the top of the 
fire-box, each stay being composed of two plates of fin. iron, with 
a space between them of 1{in. for filling pieces, and the whole 
riveted together. The stays are secured to the crown of the 
fire-box by lin. bolts, which pass through and are screwed into 
the crown of the fire box ; and they are further connected to the 
outside fire-box by two links attached at one end to each stay, and 
at the other end to T iron riveted to the arch of the outside box. 
Gussett plates 4in. thickness and double L irons are riveted to the 
back plate and crown of the fire-box above the stays, and also to 
the smoke-box, tube-plate, and boiler above the line of the tubes. 
The smoke-box is of B B B Staffordshire iron, and the doors are 
provided with shields inside. The swivel-pin, which works in a 
socket in the centre cf the bogie, is carried from the bottom of 
the smoke-box, and is bolted to a diagonal framing riveted to the 
sides and end of the box. The horn plates and side frames of the 
bogie are in one piece, and all the feet on the cross stays welded 
on, the centre being bored out to receive the swivel pin, and the 
upper surface formed of aniron plate, whichconnects all together. 
The bogie is not driven from the pin, but by a projecting quadrant 
working freely in a corresponding socket bolted to the bottom of 
the smoke-box. The tubes are brass, fixed at both ends by 
turned steelferules. The fire bars are in two lengths, resting on a 
cross bar in the centre, are tapered in section Zin. thick, and 
swelled at each end, where they rest on the frames, so that the air 
spaces are Sin. wide. The outside frame is of English oak, 12in. 
by 3hin., plated with iron, the plates being 12in. in depth and $in. 
in thickness, The horn plates for the outside bearings of leading, 
driving, and trailing axles are formed out of the framing plates, 
and the horn plate stays are welded together. The inside frames 
are in one piece, 15in. deep, excepting opposite the cylinder, where 
the depth is determined by depth of the brackets, and lin. thick 
of iron. The axle guards are formed out of the same plate as the 
| frame. The distance between the framesis 4ft. 10in. Angle iron 
| cross stays are bolted to the inside frames, one in front and one 
| behind the fire-box, and one behind the leading wheels, to which 
| the ends of the slide bars are bolted. Opposite to each of these 
| stays a wrought iron stay is fixed. A stay for supporting the 
| boiler is fixed between the fire and smoke boxes, resting on the 
| outer and inner frames. The buffer beams in front and behind 
| are made in the same way as the outside framing, but are 15in. in 
| depth and 5in. thick, bolted to the inside and outside frames. The 
| draw bar is carried through the back buffer beam. The buffers 
| are steel springs, 6ft. 5in. from centre to centre, and 3ft. 6in. from 
| centre to top of rail. There are, as shown, ten wheels ; four for 
carrying the bogie frame, and six under the other parts of the 
engine. The wheelsof the bogie are 2ft. 9in. in diameter, and 
are placed 3ft. from centre to centre. The ‘other wheels are 
4ft. din. in diameter ; the outside bosses are placed opposite the 
crank, and forged to allow of a crank pin being fixed in them for 
the outside connecting rods. The tires of the 4ft. 4in. wheels are 
of Krupp’s steel, and those of the 2ft. 9in. wheels of Lowmoor 
|iron, Feed pump of brass, with an iron plunger. Three clacks 
are close to the boiler in the delivering pipe, and one below the 
pump. A petcock and pipe of solid drawn err from the end of 
the barrel is fitted, and is worked by a handle at the foot-plate. 
The lift of the ball clacks is Jin. One No. 11 injector is attached 
to the fire-box. The ends of the springs rest on the axle-boxes, 
and the centre ina socket on the inside framing, which latter 
admits of a slight transverse deviation from the centre line. The 
driving wheels have inside and outside springs, and the trailing 
wheels outside springs only, which are connected with the driving- 
wheel springs by a counterbalance lever, the pins and eyes of 
which are case-hardened. The axle-boxes are of cast iron, with 
gun metal steps, and the bottoms fitted with sponges. Two safety 
valves are fitted in the dome, each with levers regulated to 150 Ib. 
Four wrought iron standards are fixed so as to carry an awning to 
protect the men. The boiler and tire-box are covered with lin. 
felt, and upon that pine fin. thick in strips is laid, tongued and 
grooved, and the whole cased with sheet iron, secured by iron bands 
Zin. in width. The fire-box is covered in front, as well as on 
the top and sides. The tank is of the saddle form, covering 
the smoke-box, boiler, and a portion of the fire-box, and is wholly 
independent of all these parts, and can be readily removed. It is 
made of BBH Staffordshire plate jin. thick, eacept the bottom, 











| which is ,,in. in thickness, and holds 1000 gallons of water. 


| The coke-boxes are placed on each side of the fire-box, con- 
| tinuing from the tavk to the end of the framing, and of the 
same outside width asthe tank. ‘The plates of these boxes are 
jin. thick, and openings are made on each side for getting out the 
fuel. ‘The toot-plate is formed of one large plate of iron gin. in 
thickness, bolted to the cross-frame behind the fire-box, and to the 
| irons riveted on the inside framing, and also to the drag-plate. 
The projection of the foot-plate on the side is 12in. from the tank, 
and runs from end to end of the engine, it is ,5in. thick, and 
riveted to the irons on the inner and outer frames. 
| The following table shows the weights of the engine :— 
Bogie axle Front axle Centre axle.| Hind axle. | Total. 
{ 











} | 
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Maxine Cigars By Macuixexy.—While machinery has been 
for along time in use in most other branches of manufacture, 
until quite recently cigars have been made altogether by hand, 
the prucess requiring a skill which ean be attained only by two or 
three years’ apprenticeship. At length a machine has been 
devised which can be operated by girls after a few weeks’ practice, 
und which performs the whole work of shaping the cigar, putting 
va the binding leaf and wrapper, and finishing the head much 
more thorotighly and neatly than can be done by hand. The 
apparatus is a very simple one, the important parts consisting of 
four concave rollers, two of which are set in a movable 
allowing them to be separated from the others to allow 
the roll of tobacco to be inserted. There is a separate 
machine for cutting out the wrappers of the required shape and 
size. Whe sole right of making the machine is owned by the 
American Cigar Machine Company, which, instead of parting with 





partial patent rights or selling the machines, for the present only 


The chair | leases them by the year. With these machines the cigars are 


from two to four times as rapidly as by hand.—New York Times. 
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RAILWAY MATTERS. 


THE San Francisco Alta explains that the Central Pacific Rail- | 


road Company demands payment of fares and freight charges in 
greenbacks, simply to avoid the bother of computing the price of 
greenbacks in gold. 

AN important report has been brought up on the plans of the 
bridge proposed to be constructed across the Thames from Wands- 
worth to Fulham, which includes the report of Mr. Grant, trans- 
mitting for approval the plans of a bridge with new approach roads 
which was sanctioned by the Wandsworth Bridge Act, 1864, and 
provided that the roadway should be not less than 40ft., except 
by consent of the board. The committee states the board has no 
jurisdiction except in reference to the width, &c., of the bridge. 
The committee finally recommend the sanction of the board to 
the plans of a bridge 30ft. wide. The report was approved. 

THE last train from Malton to the north by the Thirsk branch 
on Christmas-eve had an accident when about five miles on the 
journey, causing great consternation among the passengers. 
About midway between the Barton-le-street and the Shipley 
stations two field gates had been laid upon the rails, evidently to 
upset the train. As the night was dark the obstructions were 
not seen, and the train went at them at full speed. The engine 
cut the first gate clean in two; but the second, being thicker, was 

vicked up by the “guards” in front of the wheels, and carried a 
Soe way before being broken up. Providentially the train kept 
the rails, and the only damage done was to the engine. On 
inquiry it seems that two strangers were noticed in the fields near 
the place at dusk, and a description of them has been given to 
the police. It was subsequently found that the field gates for 
some distance from the scene of mischief on the railway had been 
wantonly destroyed. 

THE Greenock and Ayrshire line was opened for passenger traftic 
on Thursday. It was originally intended to connect the mineral 
districts of Ayrshire with the important shipping town of Greenock, 
but by a slight deviation from the original design it has been made 
to enter into competition with the Caledonian for the Greenock 
and Glasgow traffic. The first train started from Glasgow, passing 
over the Glasgow and South-Western Railway until it reached a 
point between Paisley and Johnstone, where the new railway 
branches off into the hill country on the south bank of the Clyde, 
and terminates at the west end of Greenock, close to the Albert 
harbour of that town. There are some very heavy gradients, that 
near Greenock being 1 in 70. The engirieering works are very 
numerous, considering that the line is only twelve miles in length, 
and the cost per mile will be about £50,000. The Greenock 
Harbour Trust have constructed a pier at the western terminus, 
at a cost of £250,000. The Glasgow and South-Western Railway 
Company are working the new line. 

On Friday night an accident occurred at the Tunbridge station 
of the South-Eastern Railway, terminating in the death of a paper- 
maker, named William Saunders. It appears that the unfortunate 
man had been working at Charford paper-mills, about four miles 
from Tunbridge-wells, at which station he took the last train en 
voute for Maidstone, where he intended to spend the Christmas 
with his family. Passengers by this train change carriages at 
Tunbridge, where the deceased was endeavouring to alight while 
the carriages were in motion. Before, however, he could place 
his foot upon the platform the door of the carriage flew back, 
striking and precipitating him on the line, when the wheels of 
three carriages passed over him, severely fracturing his left arm 
and leg. He was conveyed at once to the Angel Inn, where medical 
aid was procured, and his immediate removal to the Tunbridge- 
wells Infirmary advised. The station-master at once procured an 
engine and carriage, and conveyed him to the hospital, but the 
injuries sustained were of so severe a character that he expired at 
half-past six on the following morning. The deceased, who was 
fifty-four years of age, leaves a very large family. 

THE directors of the Mexican Company state in their report that 
the line to Puebla was inaugurated and formally opened to public 
traffic by the President in person on the 16th of September, 
amid much general rejoicing, and its accommodation hasbeen largely 
taken advantage of since without interruption or impediment of 
any kind. The total length of the Mexican Company’s line from 
Vera Cruz to Mexico, with branch to Puebla, was 290 miles. Of 
this, forty-seven of the lower section and 115 of the upper section 
are open for traffic and are in working order, making together 
162 wiles, leaving 128 miles to be completed, in three sections. 
The first of these sections, from Paso del Macho to Orizava, 
thirty-two miles, includes the twenty-four miles to Fortin, the 
works on which have been recommenced, and, if ample funds are 
provided, it may be opened for traffic in twelve months from this 
time. 30 per cent. of the earthworks and 17 per cent. of the 
masonry have been completed previous to the suspension of the 
works. A ravine beyond Fortin will have to be crossed by an 
iron viaduct more than 900ft in length, the maximum height of 
which, from the bottom of the ravine to the level of the rails, 
will be about 375ft. This work will occupy two years in its 
execution, and be the key to the completion of the entire line. 
On the second section, from Orizava to Boca del Monte, twenty- 
six miles in length, 54 per cent. of the earthworks and 15 per 
cent. of the masonry are executed. On the third section, from 
the latter place to Apixaco, seventy miles in length, 90 per cent. 
or the earthworks and 15 per cent. of the masonry are executed. 

GREAT as have been the improvements and extensions which have 
taken place in the Yorkshire railways during the past ten or 
twelve years, the past twelve months have been not the least pro- 
lific. Amongst the improvements and extensions which have taken 
place, and been set apart to the public, the following may be men- 
tioned :--The new Hull and Doncaster Railway belonging to the 
North-Eastern Company, which was opened on the Ist July, was 
one of the largest undertakings which has been finished in Yorkshire 
during the past year. On the Ist April the same company opened 
their new route from Leeds to York and Hull, which had been 
in the course of construction for about three years, and which, 
like the first named line, opened up a more direct route to several 
places of note, amongst which are York, Hull, Selby, and other 
places. On the 5th July the Metham branch of the Lancashire 
and Yorkshire Railway to Huddersfield, which had been in course 
of construction since April, 1864, was opened for passenger tratflic. 
Although a short one, the line was an expensive undertaking, no 
fewer then three tunnels having been cut. The North Dean 
branch to Halifax, belonging to the same company, which, since 
1844, has only been a single line, was opened as a double one, and 
afforded greater access to Halifax, Huddersfield, and Bradford. 
The loop line from Heckmondwike to Thornhill, belonging to the 
same company, was opened on the Ist June, and although only 
about two and a-half miles in length, it proved to be an important 
addition to the company’s lines in Yorkshire. The new Midland 
extension to Barnsley from the main line at Cudworth hasalso been 
finished during the latter part of the year, but from some un- 
explained cause has not yet been opened, although a commodious 
new station and all other requisites are now provided. The new 
Midland Railway trom Chesterfield to Sheffield has, after much 
labour and cost, been finished. It has been inspected during the 
past week, and will be opened early in the first month of the new 

ear. The Barnsley Coal Railway which for several years has been 
n a half finished state, has so far progressed that the contract has 
been finished. In addition to the opening of the new line, some- 
thing has been done in the way of providing better accommodation 
for the passengersun mostofthelines. The Midland hasalmostcom- 
pleted a new and commodions station in Sheffield, which will give that 
luoportant town greater facilities than could possibly be afforded at 
the Old Wicker station. A large new station, which is used 
jointly by the North-Eastern and the London and North-Western 
companies, has been opened during the year in Leeds, whilst the 
Great Northern has added another splendid erection to the many 
noble buildings along its lines by the erection of the new hotel in 


| NOTES AND MEMORANDA. 


THE new gold-field at Craggie, near Inverness, seems quite as 
promising as the old one at Kildonan. 


| A BELGIAN report on the preservation of telegraph posts decides | 


| that chloride of zine is the best and cheapest agency to employ, 
| though it does not work equally well in all soils. 

Vienna having asked for proposals for a new town-hall, 900 
plans were sent in, showing the extent of competition among 
architects inGermany. The plans filled several rooms. 

THE records of the British Mint show that in the twenty-three 
years from 1843 to 1865, inclusive, gold was coined to the amount 
of £120,689,928, and silver to the amount of £7,449,499, making in 
all £128,139,427. 

THE largest amount of water delivered into Liverpool from the 
well system up to so late a period as 1857 did not exceed 
46,000,000 gallons per week, as against an average weekly supply 
at the present moment of 110,000,000 gallons. 

THE central association for completing the cathedral at Cologne 
has just published a list of subscriptions received between the Ist 
January and 30th November of this year in aid of that work. The 
total amounts to 181,283 thalers, or about 680,000f. 


Nature states that an upheaval is taking place in the harbour at 
Machias port, Maine. Vast quantities of water, mud, and stones 
are being thrown up to the distance of many feet, and with a loud 
rushing noise. During last summer this occurrence was fre- 
quently noticed. 


THE Monson, Mass., quarrymen have split out a granite slab 
350ft. long, 11ft. wide, and 4ft. thick, containing 15,400 cubic feet, 
and weighing twelve hundred and eighty-three and one-third tons. 
To cut it from the rocks 1104 holes were drilled on a line parallel 
with the front edge. This ponderous piece of granite will be cut 
up and sent to Albany, to be used in the construction of the new 
capitol. 

WoopHovse says that the wear and tear of the gold coinage is 
such that very nearly 3 per cent. of the whole circulation goes out 
annually, and the quantity which suffices to throwa sovereign out of 
circulation is 257-1000ths. McCulloch, taking into account the extra- 
ordinary extension of navigation and emigration, the risk of ship- 
wreck and other accidents, estimated their loss, including wearing, 
at about 14 per cent. of the entire mass of the currency. 


THE average fineness of Californian gold was formerly about ‘885. 
For a few years past it has not averaged so highly, ranging from 
‘865 to “870, and containing about 1 per cent. of the base metals; its 
composition being nearly ‘87 gold, ‘12 silver, and ‘01 base metals. 
This decrease of fineness is due, undoubtedly, to the increased 
quantity of gold from veins, and, perhaps, to the mingling of gold 
from Idabo, which contains a large amount of silver. 

A Great landslip has just taken place on Maesygelly Farm, near 
Nantmel, Radnorshire. The mass of earth which fell was of 
enormous proportions, and did not become stationary until it had 
travelled soul half a mile, when it rested within a few yards of 
the Aberystwith mail road. A farmhouse situated immediately 
beneath the mountain from which the mass was detached narrowly 
escaped being buried. and much damage was done to the farm 
buildings and land adjacent. 


A NEW whitewash for walls, recommended by the Boston 
Journal of Chemistry, is as follows :—Soak one%fourth of a pound 
of glue over night in tepid water. The next day put it into a tin 
vessel with a quart of water, set the vessel in a kettle of water 
over the fire, keep it there till it boils, and then stir until the 
glue is dissolved. Next put from six to eight pounds of Paris 
white into another vessel, add hot water, and stir until it has the 
appearance of milk of lime. Add the sizing, stir well, and apply 
in the ordinary way while still warm. ‘ Paris white” is sulphate 
of baryta, and may be bought cheaply. 

Proressors Silliman and Wurtz have been investigating the 
effects of atmospheric air upon the illuminating power of gas, 
with, according to the Chemical News, the following results : 
“For any quantity of air less than 5 per cent. mixed with gas 
the loss in candle power due to the addition of each 1 per cent. is 
a little over six-tenths of a candle (0°611 exactly); above that 
quantity the ratio of loss falls to half-candle power for each addi- 
tional 1 per cent. up to about 12 per cent. of air ; above which, up 
to 5 per cent., the loss in illuminating power is nearly four-tenths 
of a candle fox each 1 per cent. of air added to the gas. With less 
than one-fourth of atmospheric air, not quite 15 per cent. of the 
total illuminating power remains, and with between 30 and 40 per 
cent. it totally disappears. 

THE history of the Appalachian gold-field is a curious one. In 
the year 1799 Conrad Reed, a boy twelve years of age, picked up 
a piece of gold in the bed of a small stream on his father’s farm 
in Cabarras county, North Carolina. It was not recognised as 
gold, and was kept for several years in the house to hold the door 
open, and was finally sold toa silversmith for 3} dols. The mass 
was about as large as a small smoothing iron, and several other 
masses of large size were afterwards found in the same stream, 
the largest of all being the twenty-eight pound lump so often 
mentioned. There was no excitement in regard to gold until 1329, 
when places were opened in Burke and McDowell counties, in the 
same state, and from these mines the gold was traced southward 
into Georgia, where it was first discovered in Ouke’s creek, in 
Habersham, now White county. This discovery was made by a 
negro named Charles, when on his way from North Carolina to 
one of the towns in Georgia. From this discovery the metal was 
traced into Lumpkin county, and thence across Georgia into 
Alabama. 


THE earliest case of supposed spontaneous combustion of the 
human body which has a semblance of authority to sustain it is 
said to have happened in 1725, and from that time down to the 
year 1847, when the last alleged case occurred, some fifty in- 
stances are recorded. Liebig made an analysis of all these cases in 
1851, and found that they nearly all agree in the following 
points :—(1) They took place in winter. (2) The victims were 
hard drinkers, and were drunk at the time. (3) They happened 
where the rooms were heated with fires in open fire-places or pans 
of glowing charcoal. Cases where rooms are heated by means of 
closed stoves are exceedingly rare. (4) It is admitted that no one 
has ever been present during the combustion. (5) No one of 
the physicians who collected the cases, or attempted to ex- 
plain them, has ever observed the process, or ascertained 
what preceded the combustion. (6) No one has known 
how much time had elapsed from the beginning of the 

bustion to the t when the consumed body was found. 
Out of forty-five cases collected by Frank, of Berlin, in 1843, 
there are only three in which it is assumed that the combustion 
occurred when there was no fire in the neighbourhood ; and Liebig 
clearly shows that these three cases are totally unworthy of 
belief. The conclusion to which he comes is that ‘‘spontaneous 
combustion in a living body is absolutely impossible.” Flesh which 
has been saturated with alcohol for a great length of time, as 
anatomatical preparations, is not combustible ; if ignited, the 
alcohol burns off, scarcely scarring the flesh. The corpses of 
drunkards have never been found to be combustible. M. Duvergie 
has opposed Liebig’s views, and has expressed the opinion that 
molecular changes may take place in the living body by Which it 
becomes more combustible from the absorption of alcohol, or from 
its conversion into more inflammable compounds; but he admits 
that the combustion is probably never spontaneous. 
has suggested that inflamwable gases, and possibly even phos- 
phoretted hydrogen, which, under certain circumstances, inflames 
on contact with the air, may be generated in the living body, and 
may thus give rise to its spont b but this is 
— a theory to account for such cases of combustion, if they 
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MISCELLANEA. 

THREE steamers belonging to Mr. R. Young, of Wisbech, have 
been chartered for Bombay vid the Suez Canal. 

THE new wool warehouses at Millwall will, according to the 
lessee’s statement, secure a saving of 40 per cent. on the present 
rates in warehouse charges. 

A PROSPECTUS has been issued of the Bron Henlog Lead Mining 
Company (Limited), with a capital of £30,000, in shares of £2 10s., 
to work a lead mine in Denbighshire. 

THE preliminary report of the scientific explorations of the Deep 
Sea, drawn up by the three naturalists engaged in it, is shortly to 
be published in the ** Proceedings” of the Royal Society. 








THE roads, drainage, gas, and water, of the suburban districts 
of the metropolis are in many cases most unsatisfactory, and th 
seems to be no available remedy even in the worst cases. 
that the telegraphs should b 


been 


Ir was originally proposed 
handed over to the Post-oftice at the new year, but it has n 
determined to postpone the transfer until the Ist of February. 


Ww 


A Trinity steamer has taken out men and stores from Penzance 
for the building of a new lighthouse near Ceylon, under the super 
intendence of Mr. Douglas, who has lately completed the Wolf 


Rock lighthouse. 





A SERIOUS accident has occurred at the Abbey Mils 
Station of the Metropolitan Board of Works, in conse 
which the pumping operations have been entirely stopped, and 


must remain so for a considerable period. 
GOVERNMENT is making preparations for the contemplate: sal 
of Woolwich Dockyar 1. Sir W. Tite hav ing co npl ted his surv 7. 





the necessary inquiries are now being made into the titles of the 
respective plots, with a view to their proper conveyance at the 
time of sale. ! 

Tue Empress of Russia has presented a brilliant ring to Mr- 
Berchau, appreciating his apparatus for warming a whole train of 
railway carriages * without expense.” In this country we hav 
warmers in the first class and freeze in the second and third. 


Where is M. Berchau ? 

A MEMORIAL stone is to be erected over the grave of the late 
Marquis of Hastings at Kensal-green Cemetery. The principal 
feature is a figure of Hope clinging to a The 
above life size, and was carved froma solid block of white Carrara 
marble weighing over eight tons. 

THE recent fatal fire in London brings into relief again the ne¢ 
we have of domestic fire escapes. If a tire occurs in the lower part 
of a metropolitan house the chance of escape for any one in the 
upper rooms is very small, Simple and inexpensive fire escapes 
ought to be found in the top rooms of every house. 
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A MEETING of Government science teachers was held in Man- 
chester on Monday, when it was resolved to submit to the 
ment of Science and Art an expression of regret and di 
of the sudden and unanticipated mode in which that d 
has repudiated its engagements with the teachers, chi: 
reference t» ectures. 

ALTHOI the Welsh iron trade has improved considera] 
during the past twelve months, there is no increase in the number 
of blast furnaces in operation as compared with this time last year, 
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makers having wisely refrained from unduly increasing the make, 
the certain result of which would have been a decided check to the 
upward movement in prices. 

THE Pendleton roads trustees have decided to gi three 


months’ notice to the Manchester Carriage Company to remove 
that portion of their tramway which traverses the Pendleton dis- 
trict. The trustees have further determined to oppose the ap 
cation for statutory powers to lay down a tramway on other por- 
tions of the roads under their jurisdiction. 

SECRETARY Fisu has, by direction of the President, 
circular tu the ministers accredited to maritime powers, instruct- 
ing them to propose the participation of those powers in a conven 
tion in the form of a treaty relative to ocean cables, He suggest 
as bases reciprocity of concessions, protection of cables during war, 
and immunity of despatches from Government espionage. 

Tue new peal of bells lately founded at Loughborough for Wor- 
cester Cathedral, has just been brought to Worcester, and the 
bells are now deposited in the north transept preparatory to their 
elevation to their future destination, the tower of the cathedral 
The bells are thirteen in number; twelve of the bells will ring in 
peal, and the thirteenth is the semi-tone bell required for the 
Westminster chimes. 

GREAT efforts have recently been made to remove the ineguali- 
ties in the depth of the Suez Canal. Between Port Said and 
Ismailia this work has been successfully completed. Then between 
Ismailia and Suez the piece of rock has been reduced 70 centi- 
metres in a fortnight ; in other words, that part of the Canal is 
70 centimetres deeper than it was at the time of the inauguration, 
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and the entire removal is confidently looked forward to towards 
the end of January next. 

Some time ago the Liverpool Chamber of Commerce wrote to 
the American Chambers urging them to adopt the Liverpool system 


of packing cotton in place of the existing American system, which 
makes no allowance for tare and draught. At the meeting of the 
council of the Liverpool Chamber yesterday a letter from the New 
York Chamber was read. It stated that a special committee had 
considered the proposal, and had come to the conclusion that no 
practical good would result from its adoption. 

Mr. J. Scorr Russe.t has been lecturing before the Leeds 
Philosophical Society on ‘Technical Education.” Judging, not 
from statistics, but from personal intercourse with other nations, 
he declares that England is decidedly inferior to France, Prussia, 
Switzerland, Belgium, and Holland, in education for practical 
pursuits, and mentioned as one result the striking fact that the 
French send us Basle ribands as their own, and get a profit of 
thirty-five per cent. for selling them. He advocates the institu- 
tion of technical colleges, museums, and schools, with professors 
supplied by Government. 


Tue pillars for the glazing in of the large square of Columbia 
market, for the wholesale fish trade, have all been cast, and are 16ft. 
in height. The actualerection of the roofing will actively commence 
this week, and be completed about the middle of January. In 
consequence of the Shoreditch station, on the North London 
Railway, being, as it were, at the very side of the market, a con- 
siderable trade is expected to spring up with Hull, Grimsby, Xc. 
This wholesale fish market cannot fail also to be a boon to the 
fishmongers at Camden Town and other populous places at the 
stations on the North London line. 

Aut the French papers have reported the recent attack ona 
gentleman, who, travelling alone and sleeping ina carriage of the 
up express train from Marseilles, was knocked down and seriously 
wounded by a man who had jumped in the train when it was 
starting from a station. But an interesting particular has not 
been yet published. The compartment where this gentleman was 
assaulted was provided with an electrical apparatus for warning 
the guard, which was found in good working order when tested at 
the next station. This event gives an excellent demonstration of 
the practical uselessness of sucli apparatus ; itis quite evident that 
2 travelier will do the utmost to prevent 
him from pulling the bell, and that a man suddenly assaulted, 
will attempt to defend h and will not be able to warn the 
guard, As for the longitudinal intercommunication on the American 
principle, there would be for long journeys much incon- 
venience in it that many people would regret the abandonment of 
the present system, especially in trains where there are different 
classes of carriages. The only safety for travellers is to be 
supplied with efficient weapons; and not to sleep when they are 


a rogue intending to kil 
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‘ alone, or with neighbours of avoubtful character. 
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VANDENVINNE’S PATENT 





STEAM 


EXCAVATOR. 





Ir the question were asked, is it possible to supersede every 


description of manual labour by the substitution of machinery, | 
the correct answer would be to the effect that there is no doubt | 
about the absolute possibility, but very considerable doubts | 


regarding the expediency of the measure. No people have pushed 
this principle so far as the Americans—not so much from choice 
as from sheer necessity—and yet they find that there are some 
operations which must either continue to be performed by hand, 
as of old, or not performed at all. The price of labour is one of 
the most important circumstances bearing upon this subject, 
although it is equally affected by other considerations. One thing 
is certain, that, but for the higher cost or the absence of labour, a 
great number of present admirable inventions and plans in prac: 
tice for employing machine vice hand labour would never have 
seen the day. Itis not difficult to conceive the application of 
machinery to purposes of manufacture, and there is a certain 
amount of fitness in so employing it. But it requires a great 
stretch of the imaginative faculties to consider it as applied to 
land. Yet for large tracts of country it is now universally 
recognised as the only proper agent. Steam ploughs and steel 
cultivators are, after a hard fight, overcoming the prejudices and 
almost hatred entertained towards them by the agricultural popu- 
lation. Farming implements on a less pretentious scale, which 
have for their object the reduction of the labourers’ toil, are now 
to be seen in and about the premises attached to every farm laying 
any claim to the epithet ‘* large,” and even small ones are provided 
with pulpers, bruisers, grinders, and other small machines, to an 
extent our grandfathers little imagined. 

Engineers are continually being putin mind of the fact that 
the surface of the earth and its physical features require a good 
deal of alteration and modification before they can be rendered 
subservient to the wants and requirements of this age of progress. 
Excavating and embanking, or, in other words, the transport of 
some portion of the earth’s surface to some other spot than where 
nature has placed it, is a perpetually recurring operation in all 
works of engineering and construction generally. The making up of 
embankments is simply a work of time ; it isin the excavation 
that the navvy has to put forth his bone and muscle ; it is by 
digging that the serge material for the bank is obtained. 
We have the highest authority for knowing that in early times 
digging was, as it is now, the last resource for men who had no 
other means of gaining a livelihood but by manual labour ; it can- 
not, therefore, be regarded as a very gentlemanly pursuit. 
Whether M. J, Vandenvinne has been actuated by these consider- 
ations we do not know, but he has recently inventedand patented 
a machine for excavating earth which promises to be of great 
value and practical utility. The accompanying illustration repre- 
sents it in elevation, and a brief description will render perfectly 
clear the manner in which it operates. In the first place, there is 
no engine required. A glance at the cut will indicate that 
it is a steam engine as well as an excavating machine, and com- 
bines the motive power and the excavating agent all in one. The 
whole principle of the apparatus may be explained briefly by 
stating that the earth is excavated by a double series of horizontal 
picks rotating in opposite directions, which literally claw away 
the earth in front of them as the machine advances. It consists 
of a strong cast iron framework, to the back of which is attached 
a steam engine for giving a forward or backward motion to the 
machine, and for driving its working parts. A pulley is keyed on 
the shaft of the steam engine which drives another pulley fixed on 
a horizontal shaft placed in the front of the machine ; this shaft 
carries at each end a bevel pinion, which gears into two bevel 
wheels fixed on two vertical wrought iron shafts, around each of 
whichare fixed a certain number of picks or mattccks. These picks 
are arranged screwwise, forming about a quarter of a revolution, 
and turning in opposite directions in such a manner that the picks 
of one of the shalts fit into the corresponding spaces left between 
the picks of the other shaft. These picks are in the form of a 
shovel, and as they dig out the earth horizontally it is thrown 
back and falls into buckets placed to receive it. Curved sheets 
of iron are arranged so as to prevent the loose earth from faliing 
at the sides, and impeding the advance of the machine, The 
buckets are fixed on an endless chain passing over two drums, 
one at the bottom and the other at the top of the machine ; the 
shaft of the top drum is driven by a band passing over a pulley 
fixed on the horizontal shaft before mentioned. The buckets are 
thus in incessant motion, andcarry up the earth to the top of the 
machine, and turn it overon an endless chain which passes over 
two drums, on the shaft of one of which is fixed a pulley driven by 





a band from a pulley onthe drum shaft of the trough chain. 
This endless chain carries the earth to the back of the machine, 


whence it may be carted away. When required the apparatus 
can be so arranged as to deliver the earth at the side instead of at 
the back. Friction rollers are placed in suitable supports under 
the endless chain of the dredge, and also under the endless 
chain carrying the earth to the back of the machine. At each side 
of the latter chain, sheets of iron are fixed to prevent the earth 
from falling off, and two iron sheets, moved by a screw, are placed 
under the troughs on their descending side to prevent any earth 
falling into the machine. The forward movement of the machine 
is effected by means of a ‘aed fixed on the shaft of the steam 
engine, which drives a pulley fixed on a shaft in the lower part 
of the framework. The latter shaft drives by means of a wheel 
and pinion another shaft furnished with a bevel pinion gearing into 
and driving a bevel wheel fixed on a shaft carrying three endless 
screws. By these means motion is given to three gearing wheels 
fixed on the axles of the six wheels or cylinders on which the 
machine moves upon the endless floor. 
two other wheels placed towards the front part. A screw jack 
is adapted to the machine to raise it up when required to make it 
pivot on itself. 

The necessity for enabling a machine of this description to work 
to any required gradient has been foreseen and provided for, as 
well as the case of curves, which, in the present day of railway 
making, approximate closely to what might be termed turning 
corners. In the engraving is represented a small machine 
weighing rather more than four tons, and only about three horse- 
power. We witnessed its performance at the Ashburnham grounds 
at Chelsea some time ago, when it excavated the ground to a depth 
of 24ft. It broke the earth up small, and threw it into the buckets 
or hoppers, by which it was conveyed to the rear. One of the 
large-sized machines, weighing twelve tons, is at work in Belgium, 
where it is performing in a most satisfactory manner. The speed 
of the advance can be regulated by the engine at pleasure. From 
the exceeding neat, clean cut made by this machine it appears 
to be admirably adapted for the cutting of trenches, for laying gas, 
water, and other pipes and drains, as there need never be any 
more earth excavated than what is actually required. 








ELASTIC STEEL WHEELS. 


For many years attempts have been made to substitute iron for 
wood in the manufacture of wheels, the advantages of the former 
material over the latter, as respects strength and durability, having 
been so fully recognised as to have led to a general desire for its 
adoption. Such attempts have hitherto invariably ended in 
failure, owing mainly to one cause—namely, the want of that 
elasticity in the iron which, in the wood wheel, enables it to sus- 
tain the constant vibration and concussive strains to which all 
wheels are subjected without rapid deterioration. 

Wrought iron, or even mild steel, is easily altered in form when 
affected by a continuation of suddenly-applied strains ; minute sets 
take place, which, at first imperceptible, ultimately lead to serious 
weakening of wheels made of such material, their shapes alter, 
and the component parts become loose ; to avoid these effects in 
some measure, large dimensions are resorted to, and this intro- 
duces another evil, that of excessive weight; elasticity in the 
wheel would enable it to yield to sudden strains without any per- 
manent alteration of form, and would render useless the employ- 
ment of such comparatively large masses in their construction as 
are now necessary. 

The want of elasticity in iron wheels also gives rise to increased 
resistance to draught ; for an elastic wheel in some degree acts in 
the same way as springs, and assists the load in surmounting 
various obstacles, A metallic wheel, therefore, equally as elastic, 
or even more so, than a wood one, and of about the same weight, 
is a great desideratum ; and it is confidently believed that by 
means of a recent invention of Colonel Clark, R.A., superinten- 
dent of the carriage department of the Royal Arsenal, it has been 
achieved. 

His invention is extremely simple, and consists mainly in the 
employment of tempered steel spokes, made of the description 
| dimensions of steel used in the manufacture of cart and 
wagon springs, and tempered in the same way, They are fitted 
in pairs, each pair strutting apart as far as the nave will admit at 
the centre, and meeting at the Tee rim or felloe, to the web of 
which they are secured by the same bolt. It is evident the load, 
which is supported at the nave, will have a tendency to bow out 


The machine has besides | 


the lower spokes, while the upper ones will be extended in tension ; 
a sufficient number of spokes are employed, and likewise a suffi- 
ciently strong rim, to prevent objectionable or weakening distor- 
tion, and yet there is a sensible yield, which insures easy draught, 
great endurance, and an immunity from excessive weight. 

A pair of 5ft. wheels on this principle, and suitable for a field 
artillery gun carriage, are now under trial, and will be severely 
tested by the Royal Artillery. Sufficient experience has already 
been gained with them in preliminary trials to lead to the antici- 
pation that they will prove so successful as to lead to their adop- 
tion into the service. 
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These wheels have naves consisting merely of short pieces of 
tube with flanges, to which the spokes are connected--one nave 
being of wrought iron and the other of gun metal ; bouches of 
suitable material are let into their ends to form the bearings on 
the axle arms, the object of employing these bouches being to 
secure an easy and cheap means of renewal in case of wear—a 

oint of considerable importance in field artillery equipments. 

he whole construction has been specially designed to meet the 
peculiar conditions inseparable from the use of field artillery 
carriages, but the principle admits of ready application to any 
form of nave and description of wheel. 

A twelve-pounder rifled gun has been fired on the wheels now 
under trial, the carriage was placed on ground which would try 
the wheels to the utmost, and they stood admirably, and without 
the slightest permanent alteration of form. 








OnE of our profession, Mr. Robert Mallet, has been elected a 
foreign correspondent in the physical class of the Royal Society of 
Géttingen. This is one of the highest European academic honours, 
and one seldom achieved by engineers. 

STANLEY’s Etectric Disc.—We can recommend to the notice 
of our readers a very neat little electrical apparatus, invented and 
manufactured by Mr. Stanley, mathematical instrument maker, 
Great Turnstile. The apparatus is made in different sizes, and is 
very inexpensive. With it a great number of highly amusing and 
instructive experiments may be performed, and the smaller sizes 
will answer admirably to introduce youths to the use of larger and 
more powerful apparatus, while teaching them the general phe- 
nomena of frictional electricity. It isto be borne in mind that in 
skilful hands, apparently small, incomplete, and inexpensive appa- 
ratus may be made to give excellent results; and we can vouch 
for the fact that the little machine under notice, properly managed, 
will do quite as much as an apparatus costing ten times as much, 
efficiently handled as it generally is. Mr. — supplies a book 
of instructions with the machine, which, as such, leaves little to be 





desired. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents). 


THE INVENTION OF THE LINK MOTION, 

Srk,—To the first portion of Mr. Hackworth’s letter I shall 
not make more than a distant allusion. His remarks on the 
subject of engineering authorship carry in themselves their own 
condemnation. I shall try todo what Mr. Hackworth does not 
try to do, viz., stick to the point. 

Your correspondent’s remarks about Mr. Howe are uncalled for, 
unmanly, and untrue; because the real fact is that Mr. Howe was 
only six months in the late Mr. Hackworth’s establishment at 
Shildon in the year 1836, and surely could not have in that time 
been ‘“‘initiated in the rudiments of mechanism.” Also, sup- 
posing he had gained anything, no credit can be due to your cor- 
respondent, for he was but a boy at school then. 

In the same paragraph (No. 3) your correspondent claims the 
invention of Dodds’ wedge motion in 1837, with other arrange- 
ments of valve gear. He must have been wonderfully clever at 
an early age, for Mr. Howe never saw him in 1836, when he was 
at the works mentioned. 



































































Mr. Hackworth’s clearsightedness and kindness in pointing out 
that the table in my article is wrong. But, to set him right, I 
will, with your permission, illustrate ‘‘ Dodds’ wedge motion,” a: 
used on No. 70 locomotive, and the table of its working. (No. 70 
over the former table was a clerical error; it should have been 71). 


Tabular Statement of the Valve Gear (Dodds’ Wedge Motion) fitted 
on No. 70 Locomotive, on the North Midland Railway, in 1842. 
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Cylinders, 14in. diameter; stroke of piston, 20in. ; 
long and ljin. wide ; outside lap of the slide valve, lin. ; 


steam ports, 10in- 
inside lap, 1-léin 
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No. 4 paragraph of your correspondent’s letter is as egotistical 
as those 2 » particularly where he mentions his pointing 
out blunders in 1848 to an old respectable firm. 

Following that is a long affair, beginning with an example of 









Hackwortn’s GEAR. 


ples are simply absurd, and he seems to take it for granted that 
t 


that for high speeds ample lead is of no use. 
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Mr. Hackwoth’s remarks about the link motion and its princi- 


he variation of the lead cannot be reduced to a minimum, and 


I now, Sir, beg that you will kindly illustrate for me the two 
tracings I send with this letter, which Mr. Hackworth sent to me 
as far back as July, 1869, with his letter (which please print also), 
so that the public can judge that I have given no cause whatever 
for Mr. Hackworth’s attack on me—except, perhaps, that his 
dynamic (?) gear should have appeared in the first part of my work 
Darlington Engine Works, Darlington, 
3rd July, 1869 
| Dear Sir,—In reply to your communications of the 10th and Ith ult., 
I herewith enclose tracings of my dynamic valve gear. On back of 
business card sent is a short description of same, and below I give 
another, somewhat varied in expression. I might also refer you to my 
patent specification, No. 2448, dated 26th October, 1859. I send by book- 
1 post a lithograph sheet illustrating the principle, rd with 
| description 
There is one eccentric for each cylinder, having a rod whose extreme 
| end moves in a straight line; about one-third from extreme end of 
eccentric rod the slide rod is attached, the point of attachment forming, in 
one revolution of the engine, an elliptic figure, thus (Fig. 1) the transverse 
diameter being (when the line of motion of eccentric rod end is at right 
angles with the slide rod) the full travel, and equal to lap and lead of 
valve. In this position the engine will go either way round, the extremes 
occurring when she ison the centre. On varying angularly the line of 
motion of eccentric rod end, the end of slide rod still forms an elliptic 
figure, but the traverse of the valve is increased in proportion to the 
angularity, thus (Fig. 2),and the extreme of the movement occurring after 
the engine has passed the centre, she will go back, or head way round, as 
the line in which the rod end moves if turned to one side or other of the 
square line for short traverse. 
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In the practical application of the gear I have adopted various modifi 
cations of detail; in several instances I bave used a radius rod paralle 
motion for guiding the end of eccentric rod, as shown in the lin. scale 
tracing ; this plan is very good, but rather expensive. I have fitted up a 
great many with a steel castor running between steel parallel bars for 
guiding the rod end, as shown in quarter size tracing; it has also been 
applied to marine engines with a sliding block and brass face moving 
on an iron guide bar. 

The reversing or variation of expansion is effected by means of a lever, 
a screw and hand-wheel, or an hydraulic cylinder worked by the boiler 
pressure, us the size of the engine may require. 

Trusting the drawings and description are sufficiently explicit, and 
will answer your purpose, 

I am, Dear Sir, yours respectfully, 
Joun W. Hackwortu, 


N. P. Burgh, Esq., London. 
So far for the theory that prompted your correspondent to abuse 
me. Now for the practice of his gear. He states that his has 
**only half the number of parts that the link motion has;” and 
when he writes about my opinions *‘ being tolerated, if the link 
motion had fewness of parts, more durable surfaces, and a more 
perfect action,” he writes nonsense, and advertises himself in the 
worst way possible. Compare, Sir, the link motion (Fig. 3) you 
| kindly illustrated on page 346 of the present volume with this 
| Hackworth gear, so praised by its inventor, on page 416 and you, 
| as an engineer, will come to a safe and correct conclusion. 
| Your correspondent’s assertion that he ‘‘can only account for 
| Mr. Burgh’s remarks fram his imperfect knowledge of the principle 
| and facts” is another proof of the nature of the man, for I in those 
articles stated nothing but facts. I merely told a tale in plain 
language, it being a relation of the simplest order. 
His gear, it will be seen, is of the most complicated, expensive 
| kind, and, indeed, so much the opposite of what one would have 
thought from his letter that I wonder he mentioned it in com- 
parison with the link motion ; and when the number of the details 
and working surfaces are considered practically, good bye to his 
| gear, at least for the present. But he not only takes into his con- 
quering circuit the link motion, but also the Corliss valve, for he 
says, ‘*I can get an admission area at the long grade of expansion, 
as instanter as the Corliss valve, without the fatal wear conse- 
quent on its principle. , And it is only a matter of time 
before it becomes universally adopted, as it is now silently, but 
surely, becoming established both in large and small stationary 
and marine engines.” The “‘ silence” of the introduction of the 
gear must, of course, be measured by your correspondents letter, 
which is pretty loud in its tones, if itis not effective, and it is very 
evident he wished to make a noise about it at any cost. Well, he 
has done so, and I feel no hesitation in answering him by saying 
that the link motion is better than his gear ever can be, for it is 
cheaper in construction, easier kept in repair, and more ‘*‘dynamic” 
in the full sense of the term, because it is direct acting, and, there- 
fore, the motion is correctly transmitted to the slide valve from 
the crank shaft ; in fact, the link motion can be made to do any- 
thing required, and if Mr. Hackworth denies this, it is because he 
does not understand it for one reason, and a second is that he 
wishes to push his gear at the risk of losing his self-respect as an 
engineer and a gentleman. N. P, BurGu. 
December 29th, 1869, 





Str,—If we are to judge of the merits of Mr. John W. Hack- 
worth’s dynamic valve motion— whatever that may mean—by the 
delicacy and incisiveness of his criticism, or the modesty and 
accuracy of his averments, as exemplified in his letter which you 
published in your last number, I fear the conclusion of every 
reader must be, that the world will not suffer much loss should 
this vaunted invention continue to repose in the congenital ob- 
scurity of its inventor. No doubt engineering authors may some- 
times fall into errors which it will be a useful, though not a very 
exalted, service to point out ; and if Mr. John W. Hackworth had 


been able to do this without needless rhodomontade or 
self -glorification, he would at least have escaped the 
inglorious fate of making a laughing stock of himself 


from one end of the kingdom to the other. As the matter stands 
it is unnecessary to follow him through the whole of his letter to 
show that the discoveries upon which he plumes himself are, after 
all, only mares’ nests, and that he has sadly miscalculated his 
intellectual calibre when he has set himself up as the mechanical 
censor of the age. Of his presumption I shall content myself with 
a single example, Lx wno disce omnes. At page 445 of his “‘Cate- 
chism of the Steam Engine” Mr. Bourne, in describing the link- 
motion of a certain engine he had constructed, says :—“‘If the 
brass block be set in the middle of the linkno motion is commu- 
nicated to it, and the valve being consequently left station- 
As a description of link motions 


ary, the engine stops.” : } 
in general, this statement is approximately correct; and 
as a description of the particular link motion referred 


to by Mr. Bourne it is absolutely so, as will be obvious 
to any attentive reader, seeing that the engine, being a single 





engine for driving a screw, had no lap which would have involved 
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the risk of sticking upon the centre. On the strength of some 
imaginary error in the description, however, Mr. Hackworth ex- 
plodes into the following corruscation of rhetoric :—‘‘Is it pos- 
sible that a man of such professed eminence ‘in the engineer- 


ing world as to assume the position of enlightening the 
world, on mechanical principles that have been in every-day 


operation since 1842, should propagate such flagrant error as we 
can safely commit the correction of to any intelligent infantine 
engineer not yet out of his swaddling clothes? It is well known 
that the minimum movement of the valve cannot correctly be 
reduced below the lap and lead.” Be itso. What then of valves 
which have no lap or lead? Is Mr. Hackworth ignorant that 
there are such valves? Is he unconscious that it was one of these 
valves that Mr. Bourne was describing? A section of this engine, 
showing the valve, is given in Bourne’s ‘‘ Treatise on the Steam 
Engine,” so that Mr. Hackworth cannot plead that the materials 
for coring to a sound, independent opinion were inaccessible to 
him. And what shall we say, qjjtiyaman who, without any excuse 
for Ae wo anot merely’ complacently rests in it, but pre- 
sumptuolisly arraigns the descripvion of the engine given by the 
maker, who must certainly be supposed to know more about its 
structure than the self-constituted critic who confessedly knows 
nothing about it ? 

Real distinction, Mr. Hackworth should learn, is not to be won 
by coarse, pointless, and noisy declamation, but by imitating the 
qualities which have earned it in other cases, and which Mr. 
Hackworth seems to consider it his main function to decry. 

London, Dec. 28th, 1869. : 





Stv,—Will you allow me to make a few remarks with reference 
to the paper by Mr. N. P. Burgh, which has appeared in your pub- 
lication, commencing on the 26th of November last ? 

Mr, Burgh states in the opening of his article, ‘‘ The valve may 
be all right, but if the gear is imperfect then the proper working 
of tle valve is impossible.” To this, will you allow me to add 
that if the valve be wrong the gear may be as perfect as it can be, 

till the ** proper working” of the engine will be impossible. 
Lb the proper construction of the slide valve and the original 
inveution of variable expansion gear I claim for the late Mr. John 

a And, first, as to the construction of the slide valve. 

» year 1834 or 1835 Mr. John Gray, then the superinten- 












dent of the wagon and tender department of the Liverpool and 
Manchester Railway, at Crown-street, Liverpool, by permission of 
the late Mr. Hen 300th, took two engines in for repairs, and 
for Lhe purpose of altering the slide valves. These engines were 
the \esta (passenger) and Sampson (goods), both engines being 
the iirst of their respective names. Upon the passenger engine 


My, Gray put half an inch of outside lap, that is, a quarter of an 
inch on each side; and I believe he did the same in the goods 
engine, but [I cannot be sure of this. He saw sufficient in the 


working of the Vesta engine to encourage him to proceed in his 
experiments with the valve. In 1836 the Liver engine, built by 


Bury, was also taken into the Crown-street works, and Mr. Gray 
made some alterations with a view to burning coal; and at the 
still having the improvement of the valves in view— 
» them to open by tappets, but this did not prove 


Sule v 


line 





, however, he matured his ideas, and produced a model 
the proportions of the valve were fin. outside and 

lap. At the same time, and in the same model, 
y produced his expansion valve gear, which he afterwards 
patented, the specification being enrolled in January, 1839. In 
the same year, by permission of the directors of the Liverpool and 
Manchester Railway, the Cyclops engine was fitted with this 
motion and valve at their works at Manchester. 

The performances of this engine fitted with this motion sur- 
passed everything that had been produced up to that time. 

Ir. Gray left the Liverpool and Manchester Railway in the 
beginning of 1840, to become locomotive, carriage, and wagon 
superintendent of the Hull and Selby Railway. For this company 
he ordered six new passenger engines, which were built at Todd’s 
(afterwards the Railway Foundry), Leeds, and they were delivered 
in the same year. 

In these of course Mr. Gray introduced his own dimensions of 
steam ports, valves, &c., and, consequently, his results were even 
better than those obtained with the Cyclops. Mr. T. Cabrey, 
of the York and North Midland Railway, who, it should be re- 
membered, was in the first place resident engineer for Messrs. 
Stephenson, and was afterwards appointed engineeer and locomo- 

superintendent, was so well pleased with the economical 
of these engines that he ordered two of them, the Ante- 
lope and the Ariel—I think, in the year 1842. 

i should here mention that Mr. Cabrey had for his manager of 
the works at York Mr, Edward Fletcher, who came from Stephen- 
son’s, and afterwards went to be locomotive superintendent of 
the York, Newcastle, and Berwick Railway at Newcastle. 

There is no doubt that Mr. Fletcher was perfectly well ac- 
quainted with Mr. Gray’s valve and gear, iol as Mr. John W. 
Hackworth points out in his letter in your paper of Saturday last, 
he drew Stephenson's attention to the eccentric rods bein g wrongly 
placed in Howe’s motion. 

About this time Messrs. Stephenson were building engines with 
the increased lap, and there can be no doubt that, as this question 
was exciting great interest amongst engineers, Gray’s expansion 
motion would be well known in their works, where we meet with 
Messrs, Williams and Howe. Up to 1840, as near as I can remem- 
ber, Messrs. Stephenson did not employ any increased lap, which 
seems to be contirmed by the paper on the *‘ Locomotive Engine,” 
written by Mx, W. P. Marshall, under the express direction of Mr. 
Robert Stephenson, where it is stated that the lap, 1-16th inch on 
each side, simply for ‘ensuring that one port is closed before the 
other is open.” 

Let me here now refer your readers to Mr. Daniel K. Clark’s 
treatise on ** Railway Machinery,” dedicated tothe late Mr. Robert 
Stephenson. In his chapter on ‘* Expansion Valves,” Mr. Clark 
says:—‘*To Mr, Gray is due the merit of the first application of 
the principle of varying expansion by variation of travel, whether 
in locomotive, land, or marine engines, a principle of primary im- 
portance at the present day, though originally embodied in a com- 
plicated and inconvenient piece of gear.” 

[ think Mr. Clark deserves to be commended for recognising 
the true inventor; at the same time, he, in my opinion, 
barely does Mr. Gray justice; and I maintain that his original 
was even better than Howe’s as the latter 














expansive gear 


was first brought out, having a jin. lap on the valve, 
and the forward rod connected to the bottom of the link, 


thereby losing lead, as the engine was notched up, instead 
of gaining it, a practice which was continued for several years 
by many engineers, Was this a “blunder,” as described by 
Mr. John W. Hackworth in your paper of last Saturday, or was it 
intentional to evade Gray’s patent? Without this ‘‘ blunder” or 
evasion,” I am inclined to agree with Mr. Clark that Williams 
and Howe’s invention was ‘‘the most perfect embodiment of 
Gray’s principle.” Before leaving Mr. Clark’s work I may just 
point out that he gives 1843 as the date of Mr. Howe developing 
Gray’s motion, but Mr. Burgh in your paper states that he intro- 
duced it in 1842. Which is right? 

As Mr. Burgh, in his letter in your impression of the 10th Decem- 
ber, speaks so positively about dates and facts in reply to Mr. 
Renshawe, I should like to ask him a few questions with reference 
to the action Mr. Gray brought against the London and North- 
Western Company :— 

Ist. Is Mr. Eurgh aware that the London and North-Western 
Company offered Mr. Gray a sum of money to withdraw his action, 
which he refused? 

2nd, This being so, does it not point to an admission on the 
part of the company of the validity of Mr. Gray's claim ? 

3rd. How could Mr. Williams attend the trial at Liverpool, and 
answer certain questions referred to by Mr. Burgh in 1851, when 


the trial never proceeded beyond a formal verdict for Mr. Gray, 
the matter being then referred to arbitration ? 

4th. Did not this so-called “‘trial” at Liverpool occur some 
years previous to 1851? 

If these facts were ‘‘ proved,” and as Mr. Burgh offers to put 


| vouchers in your hands when you request it, may I ask you to be 
| good enough to procure and publish the said vouchers? I know 


that at the arbitration a large array of eminent railway engineers 
and engineering firms obtained a decision in favour of the reg 
company, but to say that “it was clearly proved that the lin 

motion was not an infringement on Mr. Gray’s patent ” is no more 


‘ than to say that sometimes an innocent man has been proved 





guilty ; and, in my opinion, if this action were to be tried to-day, 
we should see a very different result. 

Let it be clearly understood that I do not wish to detract in the 
slightest degree from any merit due to Mr. Howe ; but to sum up 

his matter, I think we may state the case as follows :— 

Ist. That Mr. John Gray was the inventor of the lap of the 
slide valve. 

2nd. That he was the original inventor of a motion for working 
the steam expansively in locomotive engines, by varying the travel 
and lead of the valve, at the will of the operator. 

3rd. Mr, Howe’s motion in its best form at the present day dues 
no more as regards the expansive working of the steam, although 
it is undoubtedly a much easier motion to reverse, and less compli- 
cated than its great prototype. AN OLD RatLway MAN. 

December 27th, 1869. 


Sir, —I have read Mr. Hackworth’s letter in your last impression 
with unmitigated amazement. With his strictures on engineering 
authors I have nothing to do, but hisstatements regarding his own 
valve gear challenge criticism, All that he says of its simplicity is 
— pardon me if I appear rude, but without the appearance of rude- 
ness I cannot do justice to the facts—flatly untrue. The Hackworth 
valve gear is a fearful combination of linksand pins and joints, as you 
will see from the enclosed tracing, for the accuracy of which I can 
vouch. Mr. Hackworth, it is true, uses only a single eccentric, 
but just examine for yourself what follows. The ordinary link 
motion is beautifully simple. Your correspondent’s gear is pre- 
cisely the reverse. How he can have brought himself to write as 
he has done passes my ccmprehension. Youare at liberty to pub- 
lish the tracing I send you as an engraving if you think proper. 

Newcastle, December 28th, 1869. LOCOMOTIVE. 

[The tracings sent us by ‘* Locomotive” show a valve gear almost 
identical with that illustrated in Mr. Burgh’s letter on the same 
subject, an1 we therefore do not reproduce them. We may add 
that, although ‘* Locomotive” has chosen to write over a nom de 
plume, his opinions are not without value.—Eb. E.]| 


THE MANUFACTURE OF PAPER FROM WOOD, 

Sir,—A letter from a correspondent “R.,” in your last week’s 
issue, upon the above subject, contains so many suppositions and 
presumptions that Iam induced to take the liberty of advising 
him that, before he atteiupts to write to a public journal, “ espe- 
cially to a practical journal like THE ENGINEER,” upon a subject, 
of which, judging from his remarks, he is totally ignorant, to 
instruct himself before attempting to instruct others who really 
do understand paper-making; and [ have no doubt, had he written 
to Mr. F. B. Houghton for suchinformation as he evidently wants, 
that gentleman would have been pleased to have furnished him 
with it, and so would have saved him the trouble of inditing a 
letter for your journal, the contents of which are sutlicient to 
prove to any practical paper-maker that he must be totally 
ignorant of paper-making from either of the materials he has 
named. He speaks of £10,000 to £15,000 being laid out at the 
mills at Lydney. He certainly is one who has migrated from the 
other side of the water, where they count francs as English paper- 
makers count pounds, as there are very few English mills of any 
importance but have spent more than double the amount he names, 
“not for wood,” but for esparto and straw. But your cor- 
respondent, ‘‘R.” is evidently one of those individuals who 
make a point of condemning a new process which may be the 
means of benefiting hundreds, and contributing towards the 
future welfare and success of the English paper-makers. I 
recollect well when Mr. Routledge first commenced his experi- 
ments with esparto at Eynsham Mills he had the same crivicism 
and prejudice to contend against, and but for his (Mr. Routledge’s) 
indomitable pluck and perseverance, and practical knowledge of 
the subject he was dealing with, his process would have been cried 
down long before it was perfected, and after he had spent, I may 
say, three fortunes, But he many times remarked to me, ‘I am 
determined to make a perfect sheet of paper from esparto, and at 
a profit, and then other paper-makers will be glad to adopt the 
same material and process.” And there are many paper-makers 
who would have been in a very different position now to what 
they would have been without his esparto, and he justly deserves 
his reward, 

The Gloucestershire Paper Company is equally determined to 
arrive at the same perfection with wood, and I have no doubt that 
they will ultimately reap their 1eward for their labour and outlay, 
apart from any public criticism. Now, Mr. Editor, I will proceed 
to show you practically where your correspondent, ‘‘ R,” fails in 
theory in his attempt to prove that making paper from wood is of 
no practical value compared with esparto or straw. First, he says 
that no prudent person would expend the enormous sum necessary 
to carry out Mr. Houghton’s process. Very bold assertion, certainly. 
I can only say in reply that the cost of the plant for Mr. Hough- 
ton’s process is far less than that required for rags, and not more 
than that required for esparto or straw. Secondly, he says the 
cost of wood pulp is very much greater. How does he know ? 
The mills at Lydney are the only mills in England or any where 
else where paper is made from wood alone upon Mr. Houghton’s 
process. ‘he raw material is not dearer, taking his own statement 
that a ton of wood costs 35s., straw costs 50s., and in many places 
60s. per ton, in lots of 500 tons, and not 35s. as he states. Esparto 
at the present time cannot be bought for £7 10s. perton. Suppose 
it takes three tons of wood to produce one ton of pulp at, say 
40s. per ton, that would bring it to £6; straw, 24 tons, 
to produce one ton, not 2 tons 4 cwt., as he asserts, with 
all due respect to ‘“‘his experience over many countries,” that 
would make it, at 50s. per ton,” £6 15s. It takes rather over 
two tons of esparto to produce one ton of pulp; but, put it at two 
tons, that would be £15. Again he says, the time, power, and 
labour, is far greater with wood than straw or esparto. He never 
made a greater mistake in his life; the only motive power required 
to reduce the wood to a pulp, on Mr. Houghton’s process, is 
8 indicated horses to a wood cutting machine ; to cut the wood up 
before it goes in the boiler; it takes the same time, ‘‘or rather 
less,” to boil, than either straw or esparto. The chlorine for 
bleaching is not in excess of that required for straw or esparto, 
but the same ; and it is bleached perfectly white and is far superior 
to either esparto or straw, and makes much stronger paper. Then 
he says, ‘‘ Why speak mysteriously ? Why does not Mr. Houghton 
name the quantity of alkali he uses?” The mystery lies with your 
correspondent not knowing the quantity sequieed er two boilings 
of straw, otherwise he could give a pretty good guess at the 
quantity required for wood ; but if he is interested in the matter 
beyond that of crying this process down, either Mr. Houghton or 
myself will be very happy to give him details. Again, he says to 
cut 44 cwt. of straw would require 4-horse power, and would 
take five or six hours with one of Richmond and Chandler’s 
machines. Messrs. C. Townsend, Hook, and Co., of the Snodland 
Yaper \. orks, and Messrs. Thomas, Stephens, and Green, of Soho 
Mills, have the machines he alludes to, and they cut the quantity he 
naimes in two hours, “not five or six,’ as he states. ‘'o cut and 
break up three tons of wood occupies 1} hours, and requires 
8-horse power—he says it must take 15-horse, because it runs 250 
revolutions. per minute. If he knew the laws of weight and 





velocity he would very easily perceive that therein lies the power. 
Next, filling the boiler, We can fill our boiler with three tons of 
wood in one hour; to fill in 44 cwt. of straw would not be much 
less, and the ley is pumped into the ‘‘ unwieldy vessel ” by one of 
John and Henry Gwynne’s 3in. centrifugal pumps in seven minutes 
exactly, so that he can understand it is a very easy matter to — 
the boiler up thrice in twenty-four hours. The joint has thirty- 
six bolts in, and when screwed up the joint is a self-made oné—it 
does not require making every time. For a straw or esparto boiler 
of the same dimensions it would take about seventy-five bolts, 
and a much longer time to bolt three lids on instead of one, as 
they are usually made. He also says that esparto is much more 
readily pulped than straw, and at a much less cost of time and 
chemicals, This I dispute, except so far as the chemicals are con- 
cerned ; but what is the relative value of the two when they are 
pulped, as also the wood pulp? He has evidently overlooked this 
point throughout the whole of his remarks. With regard to the 
bleaching, the chlorine for wood is not in excess of that required 
for straw or esparto. He says he should estimate the cost to 
be 33 per cent. more. From what does he take his estimate? 
I could very easily alter his belief respecting wood not being ever 
bleached white ; if he will send me his address I will send him 
some as white as any material he ever saw. Next, he says that 
straw can be beaten in one hour, and most efficiently in two ; no 
material is considered beaten unless it is efficiently done. I have 
been connected with paper mills from my youth up to now, about 
twenty years, and I never knew straw beaten in two hours effi- 
ciently. But of course it depends entirely as to the class of paper 
it is being beaten for. He says, “I believe” wood pulp has been 
in the beating engine at Lydney six to eight hours. He is quite 
right, as we do not work the mill on Sundays ; and if they are 
left full it remains in longer than he states- viz., twenty-four 
hours. But from twelve o’clock on Sunday night till twelve 
o'clock the following Saturday night they are beaten and emptied 
every three hours. Then he says the result of the above remarks 
tend to show that the time occupied in preparing, bleaching, &c. Xc., 
of wood is so very far in excess to that of straw. According to his 
own figures he is correct, but the fact is very different. Wood 
dust is in the market at the price he names ; but as he has never 
heard of a wood pulp being sold for more than £20, I can now tell 
him that tons of it have been sent from these mills and sold at 
£23 per ton, just as it comes out of the boiler, not ‘‘ washed,” 
pressed, or bleached ; and white paper was made from it two 
years back, and is being made at the present time. If he 
had written and asked Mr. Houghton why he discarded 
bamboo, he would have told him, simply because he 
had not yet made arrangements to get a regular supply, 
and as there are about 1000 tons of wood at Lydney 
Mills, bamboo is not at present required. ‘‘R” states also 
that some years have elapsed, and many thousands spent at 
Lydney, since this process was in use there. It is just four years 
since 1 commenced to put the machinery in, and new buildings up, 
which took about eighteen months; consequently the mill has been 
working about two years and a-half, and there is a regular and 
continuous out-turn every week. With regard to there being no 
dividend paid yet, if he isso very much interested in the welfare 
of the shareholders I shall be very pleased to give him their 
financial position in connection with the Cone Paper Mills, Lydney. 
Cone Paper Mills, Lydney. JAMES A. LEE, 
December 28th, 1869. 

S1r, —I have much pleasure in replying to “R.’s” remarks in 
your last number upon my letter of the Ist inst. A fair and 
impartial criticism tends to bring forward the strong points of an 
argument, and te discover the weak ones. We will see what result 
his letter produces. There is, however, one thing which I do pro- 
test against, and that is, that whereas he finds me in the body, 
under my own name, to deal with, he leaves me to combat with a 
shadow—an ‘‘R.” If I even knew whether “‘ R.” was a man of 
rays, or a man of esparto, or a man of straw, it would help me in 
some measure, for I might touch upon his “‘ proclivity.” All I can 
see is that he is a modest man, unwilling “‘to turn instructor to 
the trade,” even though his experience *‘ extends over many years 
and many countries.” ‘*R.” leaves me at a sad loss to know 
whether he speaks of that which he knows and testifies to what he 
has seen, or if his is simply hearsay evidence. I fear that I must 
incline to the latter, for he would not, I am sure, wilfully mis- 
state the facts he had seen, nor would he even have so done had 
he gathered his information from anyone being in authority at the 
works. I must presume that he has ‘* made himself au fait as to 
what others are doing” from some discarded servant, who may 
perhaps now call him master; if so, it is to be regretted that he 
has not come to a better source. 

But to turn to “‘R’s” statements, the chief object of which seems 
to be a desire to compare wood unfavourably to straw, in cost of 
manufacture, and in preparing it forthe machine. Let me begin 
with the first. ‘‘R” states that the price of straw is 35s. per 
ton, and that it requires 2 tons 4 cwt. of that material to make a ton 
of paper. I can only say that his must be a much favoured 
locality; in Kent or Bucks 10s. per ton added to that would not 
fairly represent the average price for the last two years. Again, 
50 cwt., and not 44 cwt., has been the accepted amount requisite to 
make a ton of straw paper, not only here, but in France, Belgium, 
and elsewhere. 

“*R” forgets that the weeds which have to be picked out, the 
roots which have to be cut off, the dirt which is shaken out, the 
knots which have to be cut and thrown apart, even the grain 
left in the ear which has to he removed, all form part of the 
original weight; the mention of these may bring to his mind the 
source of the discrepancy. I ought to remind him, too, that he 
quite forgot to include the cost in machinery, steam, and labour 
of these little essentials to straw paper making. 

Now as to the question of wood by comparison, while still 
referring to weight and cost. ‘‘R.” more than once makes me 
say that wood costs “‘less than half,” as compared to straw. Now, 
however desirous one may be of enforcing one’s argument, it is 
scarcely just to quote a part of a phrase and leave out that part 
which would entirely modify the meaning and leave a different 
impression. The words I used were: ‘‘The raw material in any 
wood-producing country is less by quite one-half.” And when I 
said this I had in full recollection a proposition made to me by a 
partner of one of the largest, if not the largest, timber agencies in 
this country, offering to supply us with deal ends and short pieces 
(firewood) —in fact, precisely the material we are using—to the 
extent of 15,000 tons a year, ‘‘ at 2s. 6d. per ton on the spot, or, 
perhaps, a little less, if you will agree to keep us clear of it.” 
Now if ‘‘R.” will be so kind as to make his little multiplication 
upon these figures- perhaps also admitting the little mistake he 
has made as to straw—he will be near the mark as I wished to 
stute it. And if he wishes to goa step further, and see how he 
will stand in bringing the wood from a ‘‘wood-producing country” 
here, let him add the freight of less than 600 miles distance from 
any port on the eastern coast, and shipping expenses, to the said 
2s. 6d. per ton, and then see how near he will be to the 35s. per 
ton for wood, which he assumes. I think he will find that he will 
be more than as much out in his over-estimate of the cost of wood 
as he was in his under-estimate of the cost of straw. , 

I will pass over the fact that although I state the loss in weight 
in wood at 2}, that ‘‘R.” will persist in making it 3. To the 
question of preparing the wood for the boilers, as compared with 
straw, ‘ R.” gives it that ‘44 cwt. of straw would require 4-horse 
steam power, and would be cut in five of six hours.” I do not 
know the merits of his chaff-cutter, but it must be something 
beyond the ordinary to cut this quantity of light material in even 
eight hours ; but even admitting the five to six hours, and not in- 
cluding the blowing process for the knots, &c., which would pro- 
bably require an equal power to the chaff-cutter, we will compare 
with it Mr. Lee’s wood-cutter. That requires about 10-horse power 
to deliver the wood cut and erushed ready for the boiler. It will 
cut two tons of the deal ends we use in an hour. Supposing, there- 
fore, that each continuéd to cut for the twenty oar hours, we 
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eae poe at the end of that ti time less than ten tons of straw 
cut with 4-horse power, as against 48 tons of wood with 10-horse 
power. I think that the advantage is rather in favour of the wood, 
and yet *‘R.” states that ‘‘the cost of preparing the straw would 
be one-twentieth that of preparing the wood! 

If possible, as great a mistake does he commit in his next 
criticism. He is under the impression that ‘‘ three tons of close- 
grained timber needs at least 30 per cent. more liquor than would 
be requisite to saturate 44 cwt. of straw.” Obviously “‘ is 
drawing upon his imagination; this, with one or two other obser- 
vations he makes, convince me that he could not have seen the 
works in operation; if he had he would scarcely have committed 
himself in making such statements. A vessel that will 
hold 60 cwt. of prepared wood will not hold 44 ewt., or even 
40 cwt. of straw in chaff; a rather greater volume of liquor 
ii requisite to cover the straw than to cover the wood, for as 
he says, it is “‘ close grained” and stows well, so that instead of 
‘needing at least 30 percent. more liquor to saturate ”—even 
according to my process of boiling—it is quite the other way; but 
according to his he can judge how much more so when I tell him 
that the liquor we use in boiling wood is in the proportion of about 
2200 gallons to three tons, and that when the work is done 
there remains about 2000 gallons to evaporate. Compare this with 
the volume of feeble liquor that comes out of a kier of straw, or 
even a revolving boiler, when the workis done. I must certainly 
be within the mark when I state that there will be over two 
gallons in every pound of straw that was put in; so while I use 
Tess than one-third of a gallon of liquor to the pound, and he uses, 
as I believe, over two gallons to the pound, ‘* R.” coolly tells his 
readers that by my process “I employ a quantity of tiuid enor- 
mously in excess of that from straw. 

I can’t make out his next complaint at all. We don’t “‘turice 
make and unmake a joint Bit. Yin. diameter” in order to pump into 
1 boiler. Nor do we take ‘four hours to blow off.’ certainly 
never stated so. ** This unwieldy vessel of 32 by 3ft 9in,” which, 
by the way, is in reality about the size of an ordinary revolving 
boiler, is pumped full in less than fifteen minutes, although * 
thinks it ** good work to pump the huge vessel full thrice in three 
hours.” What a deal ot trouble—and, perhaps, annoyance—you 
would have saved yourself, Mr. ‘R.,” if you had only made yourself 
acquainted with what you were going to write about before you 
did write ! 

In this next point I must acknowledge myself vanquished. 
‘* Straw may be beaten in one hour;” ** wood pulp lL assess at four.” 
There **R.” has certainly got me on the hip. I must confess that 
you cannot beat a material which alone, and without admixture of 
other fibre, makes paper so strong that it can’t be distinguished from 
paper made from Manilla rope, as you would one which can’t hold to- 
gether without mixing rags, esparto, or shavings with it. You flatter 
me by saying that it has to be “six or eight hours in the en; gines. 
Not quite that, but to make good mellow stuff, and draw ou 
the fibre without chopping it up, it takes three to four hours. 
**R.” is again mistaken in believing that wood paper is not made 
per se : there is not now, nor has there been for some time, any 
admixture of other material in the paper made at Lydney. I 
might proceed at I length to refute the more trifiing state- 
ments made by “R.,” but Ido not wish to occupy your valuable 
space. I trust, meeteen tbat I have succeeded in disabusing his 
mind as to the principal mistakes he has fallen into ; ; there is one 
still, however, which calls for comment. ‘*K.” states that straw 
pulp is in the ‘market at such a price, and wood pulp within such 
a range, obviously referring to our pulp, withthe object of throw- 
ing discredit upon my statement that it was more valuable 
as a fibre than straw. Now, it so happens that we have never sold 
auy pulp or half stuff except to one friend, and that purely for 
their own consumption ; and not an ounce has, tothe best of my 
knowledge, ever been in the market. Might I not, therefore, 
fairly in my turn draw a little upon my imagination, and presume 
that “‘R.” has been *‘ barking up the wrong tree” all this time, 
that his elaborate estimates in bleaching, and other calculations, 
must all have reference to some other material which he has de- 
luded himself into supposing was our wood pulp, fori really 
question whether he has even seen our pulp ? 

Park Cottage, Reading, Dec. 27th, 1869. B. 
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THE BERTHON LOG, 
S1r,—1 am very glad to see you giving so much attention to 
the properties of the perforated tube moving through water. 


Besides the immense advantages these properties confer on 
navigation, they are also of great use in measuring the velocity of 


water in rivers. Of course you are aware that some of these 
properties of the tube were noticed and utilised by M. H. Pitot, 
a learned mathematician and engineer, member of the Royal 
Society of London and of the Academy of Science, Paris. In 
1732 he presented to the Academy of Science an instrument com- 
posed of two glass tubes attached toa wooden frame. One tube 
had its lower end bent into a horizontal position, while its stem 
stood in the vertical; the other tube was not bent. His idea was 
that when his instrument would be immersed in the river the 
water would stand at different heights in the two tubes, and that 
such difference of heights would indicate the velocity of the 
current when corrected by being multiplied by a proper co- 
efficient, to be ascertained by experiment. That instrument has 
been often described as the Pitot tube. Recently M. Darcy 
improved the Pitot tube materially, and French writers have since 
called it the Pitot-Darcy tube. MM. Baumgarten and Bazin have 
used it extensively to measure the velocities of streams, both by 
fixing the instrument in an immovable position to receive the 
current of a stream, and by propelling a boat with the instrument 
attached through still water. 

The following is a copy of observations m: made by M. Bazin 
the instrument fixed in a running stream : 


with 


Heights in ‘the tube yx inting | 
against the current. 


Heights i in i 


other tube. Difference. 





metre. metre. 
0'S22 
0°880 
0-829 
Oo 
0°803 | 
0°806 


metre. 





0-124m., 
0'406ft. 


Mean .. or 


Eng. 


0°942 metre, or 
3°08 ft. English. 


0818m., or 
2°68ft. Eng. 


Mean of six observ ations in the same stream was 0°404ft. 
English, and ¥ 0°406 X 8 = 5:1ft. English per second velocity. The 
coefficient found by many experiments by M. Bazin for his Pitot- 
Darcy tube was 1°00. 

It is desirable to know the external and internal diameters of 
the tube used, and the diameter ef the apertures. 

Raheen Lodge, Ballinasloe, JAMES LYNAM, 

December 27th, 1869. 

[The “ way” tube of the — log is less than jin. 

diameter, the apertures about jin]. — Ep. E. 
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THE LOWE-VANSITTART PROPELLER. 

Si1z,—I will accept Mr. Burgh’s due respect provided he calls 
that on which I have been expending my time and money for the 
last three Sag ws by its proper name, viz., the Lowe-Vansittart 
pte r. Burgh says that he is much surprised that I should 

e permitted by my friends to be deceived ; they are phenomena 
which I do not believe in when experiments are in question ; and 
I do not base my confidence on anything which gets into print, 
but from observation in personally attending my own experiments. 
However, I will, for this once, answer for that which is called by 
its wrong name, just to express that it is my opinion that Mr. 
Burgh, with all his experience on screw propulsion, does not prove 
his practical experience in experiments, or he would not have 
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| attacked the performance 
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THE ENGINEER. 

of the Lowe-Vansittart nln, which 
he seems to doubt, before those experiments which their Lordship 
of the Admiralty granted to myself are over, and which ar 
against a proy eller, according to Mr. Burgh’s account, of twenty 
years’ practical use ; and if Mr. Burgh cannot solve how the Lowe- 
Vansittart blades with a centre pitch of 13ft. 4}Sin., which 
make its mean number of revolutions per minute 96°61, 
and its indicated power 2141, give a speed of ship 
12°861, against the Griffiths propeller at a pitch of 15ft. 2in., 
giving its mean number of revolutions 6°83, and _ its 
indicated power 2574, speed of ship 12°986,1 think that my experi- 
ments on Monday, 20th December last, will be a still greater 
problem for him to solve, and which resulted as follows : "Mean 
number of revolutions per minute, 95°03; speed of ship, 13-064; 
indicated power, 2271; centre pitch of blades, 13ft. 8'gin.; 
and doing away with "that great shaking of ship which is 
a fault which all old screw propellers have; and with such 
results as the foregoing I shall certainly decline to en- 
dorse that old ground which my father has traversed 
over, and decline to admit that old practice which he aban- 
doned many years previously to his death, and which, although 
it was his production, he proved to be wrong in the main. Wit! 
regard to my trial of the 20th Decembe : tet, believe me, Mr. 
Burgh, the figures are against you and your old catalogue, 
and I must painfully, but faithfully, call your attention to 
them, and I am afraid that your formula will not assist you 
in your very apparent dilemma. And with regard to thé 
vibration with your favourite Griffiths propeller, 1 beg to c: 
your attention to the fact that the engineering and scientific 
circle will hardly be brought to believe that Mr. Warrener, 
represented Messrs. Maudslay, Son, and Field, and who had cli 
of the engines, would go in a vessel on the measured mile to tak 
his official trial, with the shaft of the stern tube requiring 1 
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adjustment, more especially as there had been three preliminary 
trials previously to ascertain that everything was in correct order ; 
and if the error lasted tiiroughout all these trials, it continued t 


be one with the Lowe-Vansittart blades. When I read this sox 



























of supposition, I should not have heen surprised if Burgh 
had said that the ship vibrated the propeller, instead of th 
propeller shaking the am extremely obliged to Mi 
Burgh for his information as to the value of indi 1 horse 
power and revolutions, but had such old information been new to 
me it would have been of no use my going to Messrs. Palmers at 
Newcastle in January, 1867, to carry out expr ‘riments, and al s 
I did, successfully; and Messrs. Paimers complimented me « n 
success with such a collier as the Mulgrave, as did also M 
Marshall, Messrs Palmers’ managir 2 engineer, aiter a seven 
months’ severe competi'ive test of the propeller; and it would have 
been of little use my attending the trials which the Lords of the 
Admiralty grante id me unless I could tell how much per knot of 
negative slip per hour I was losing through my centre pitch war 
ing to be moved to or from as the case might | lf the value of 
indicated horse-power one revolutions as mé use of by t 
Lowe-Vansittart propeller, which is of a tot: uly different ¢ 
ration from any of the old screw propellers A mystery 
Burgh, I should advise him to learn the principles ri ti 
Lowe-Vansittart propeller, independently of what has gone before 
and not to fish for them through old matter. I trust that you 
will insert this letter, and that Mr. Burgh will believe more in 
facts than theory. HENRIETTA VANSITTART. 

4, Maid of Honour-row, Richmond, 8.W., 28th December, 186 

ROBEY'S GOVERNOR EXPANSION GEAR. 
Sir,—In_ your iast issue there appeared a letter signed ‘* W 


Walker,” desiring th he should he informed how we produce 
what he calls the *‘ wonderful result” varying the grades of 
expansion from { to 4 with one having ** fixed lap and a 
simple variable travel.” 

Now, we never professed to produce these results with such an 
apparatus; but if your correspondent will kindly examine the 
engraving and description of our patent governor expansion gear a 
little more carefully he will see that the effect of drawing out the 
wedges is not simply to vary the travel of the eccentric, but also 
to alter its angular advance. And, further, if he will take the 
trouble to study for a few moments the sketch of our original 
expansive eccentric, which appeared with his letter in your last 
issue, he will easily see that by thus altering the travel, and at the 
same time the angle of the eccentric with the 
admitted at from three-fourths of the stroke t 
less than that. 

Should your correspondent after this require any further infor- 
mation we shall be most happy to furnish it. 

Referring to what we presume ‘‘W. Walker” intends to be an 
attack upon our invention, viz., the fact that wedges were used as 
a reversing gear by Dodds in 183 8, we must confess that we quite 
fail to ‘how that can in any way affect either its novelty or 
utility ; but if so, it may be affected in the same way by the cir- 
cumstance of both governor, crank, and eccentric, as well as wedg 
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o any point of cut-off 
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having been previously used. It is weil 
ied the governor to steam engines, and thoug it was at 
averyend offnte, yet Watt’s invention of this apj ti 
vas considered a great step in advance, 
Inreality, the fact of wedges having been used for reversir ar 
so far as 1538 in no way atiects the novelty of our invention. 
And we may state in conclusion that in the very ** only differ- 
ence” mentioned by your correspondent, viz., Dodd's gear being 
worked by hand, while ours is actuated directly by the governor, 


consists a great part of the valuable improvement it is admitted 
we have made. ROBEY AND COMPANY. 
Lincoln, Dec. 22nd, 1869. 
Srr,—In referring to letter in THE ENGINEER of last 
week from Messrs. Robey and Co.,1 find it stated: “In April, 


1866, we brought out and used the expansion and reversing eccen- 
trics, of which we inclose a sketch.” I should much like to know 
where they may be seen, or who besides some of the above-named 
firm ever saw them. ‘We alsomade an engine -—~ l with this 
eccentric, and exhibited it at Billincourt in 1867.” This I admit. 
Now my patent was taken outin October, 1866, after which it was no 
secret, and several of Messrs. Robey’s men saw my engine, and I ex- 
plained its action to one of theirforemen. Some time before the Paris 








Exhibition I took a model of my eocentric to their office for in- 
7 ction, when I was informed that they ms e about t gs 
thing very much like it, which was going to Billincourt. 7 was 


subsequently informed by a friend of mine on the works that t 

identical eccentric, which was the Alpha and Omega of its kind, 
was manufactured a few days previously by opening out th 
of an ordinary eccentric casting, and no patterns were ever made 
for it. I told the parties concerned the facts that had come to my 
knowledge, and to be careful what they were doing. I nfterwar 
found that the eccentric, as then applied, did not maintain « c 
stant lead, and there the matter dropped. It is useless to ma 
a controversy on this question, for, notwithstanding the many } 
imitations and attempts at evasion of my patent, my eccentric i 
still the most simple method of attaining the desired end, viz., 
constant lead with variable cut-off. J. C, CHAPMAN, 

Melville-street, Lincoln, Dec. 21st, 1869. 
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Srr,—The publication of the report of the engineers appointed 
to examine the piers of the Holborn Valley Viaduct Bridge over 
Farringdon-street affords to the proprietors of the Ross of Mull 
granite quarries, from which the red granite of the piers was | 
quarried, the opportunity of explaining the cause of the giving | 
way of these stones, and inquiring publicly what departure from 
Mr. Haywood’s original is referred to in the report of Messrs. 
Clarke, Bidder, and Harrison. 

I send you copy of tracing furnished to me by Mr. Haywood’s 
orders nearly three years ago. This tracing was furnished in order 
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THE HOLBORN VIADUCT. | 
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] . You will observe in this tracin 1 re shown 

ii ithe I of the k of Muli suite, and at Yin. from 
t top of s granite, As it s been proved t 
fracture of these l2in. an 1 ‘in. stoneg has been c.used b 

bed, and the oper by the contractors of tached 

leal instead of a continuous sheet or ring of that meta 
matter that I wish to elucidate is that these comparativ: 
| stones upon which the whole weight of the superstructu 

be imposed formed part of the original design and the reason 
for that being the When the design was si 10wn to me in 
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was named, | re 
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| sented that it would be much easier to have the work done in 
time were the piers circular in form instead of the form show 

the drawing; the reason for this being, that the time tak 

the masons in preparing and the machine men in polishing wou 

| be considerably shortened by the adoption of the circular fom 

| To this Mr. Haywood would not consent; therefore the tl 

| and, unless carefully laid, weak pieces of stone were retained 
| in the design. I have frequently admired the patier wit 

1 which the inhabit of London s5 t to t great 
inconvenience of it ‘ ing of t n viaduct beir 
so lor ferred, mainly that the piers of this bridge should 
b : i . % cireular, nl th gr si 
with which Mr. De; Fry explained that the delay was f 
difficulty in getting possession of the ground, ignoring the fac 
t rches of the 1 \ both east and west of Farrin 
sti were co I menths before th« ridge, the land 
for Which was tu b I e taking. Mr. Fry bh: ee rewarded 
by 500 guin v ‘ te, and ¢ p the ,sight of 
fractured pier 
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Si I no Wo ld 4 mv letter ] 
th ve subject I can qui velieve Mr. Woolfield m 
sopied his plan of smok burning i boile ig from Arn 
and C, W. Willi Mr. Wool ippears to forget 
not yw, that many of t plans and expedients recom 
thes: itlemen have been tedly t d fai 
Mr. Woolfield 1 t see t His Puan of § Ke-t ing W 1 
impract vol on a large scale, even if the stekers could be induced 
te do what he requii I know from experience they cannot be 
got to do so, and I am sure the result at least would not tend to 
economy of fue] even if they did. 

would again cofimend to Mr. Woolticld’s notice the 
adopted by Mr. Smedley, of Matlock Bank I feel sure it wor 
be worth his while to g it for Lins as y hundreds 
have ali my don 

Mr. Woolfield’s last letter: is w i ) r, impartial, and 
gentlemanly a spirit, th 8 ni f further contro 
versv on this su : it your impart ty and 
kindness in inserting niy > G. D. H HES 

(Jueen’s Foundry, Nottingham 

LEATHER JOINTS, 

Sir,—Your illustration for the means of making leathers and 
pipe joints for hydraulic presses is rather novel, and, I should think, 
from the hands of an amateur. If you will promise to give publi- 
cation in some future impression of your valuable paper I will send 
you drawings fur the same purpose, which hink will be more 
useful and in i tu ig g of young engineer 

Nortl pton, | l H. ii x 

[Our corre t l ontra 
dict v.11 S ih at i I own 
as g *no lung o use 

Lit is ¢ ent ‘ i 1 t t the 
l 1 if v y wi of th 
mark, the f b t k « ra il engines 
who has made 1 ‘ 8 | study, and whose 
nal roy in this branch of 
ens ig practi L is not t cely that our contributor 
miay ly ] larrison’s letter, v ! enter into further 
det tw t 0 that, even at the 
axteeme pressure h at I 6 would 
be as efficientas at any lower pr rovid ly that the resis- 
tance of the elastic i 1 tion ressure, 
either by increased at use of su bborn sub- 
stance than india-rubber—dish 8 ‘ to wit. The 
illustrations given are intended as types of construction, not as 
working «dlrawengs for particular cases, If Mr. | rison can give 
us anything better we sll be glad to | before our 
readers, and thus en » Lim te smooth t iof “the rising 
generation of young engineers.” In t meantine, we think they 
eanuot FO Tar wroug ™ @dorti t 1ethods shown, for although 
Mr. Harrison inypeens their v t result of careful 
experinecnts, LD}. 

THE Iron AND Coat TRADES Fra At ** Meeting 
Métallurgique,” beld at St. Dizier recently, thirty-one depart- 
ments being Fin oes nted, it was resolved una isly todemand : 

(1) Tha tl > members « f the Legislature s denounce the 
pre-ent twenties of commerce and vete for customs duties, (2) That 
the regu $ existing before the treaties of commerce respecting 

rary admissions be re-established. (3) That all iron manufac- 
lin Paris be subject to the same Octrvi dues as iron imported 
from the country ; or, better still, let all Octroi dues on iron be 
abolished. (4) That all canals not belonging to the State be pur- 
chased by it ; thatell (inland) navigation tolls be abolished 5 t. 
all canals be closed at the same time for repairs ar 1 cleaning 
and during the season when such closing is least likely; 
to injure commercial interests; that the navigable routes 
(camals or rivers) be improved and c mpleted ; that local 


interest railways be estublished, and new canals also, particularly 
a canal line connecting the Oise and Aisne rivers, which is much 
wanted. (5) An official inquiry is demanded. After January lst 
prox. the Paris Octroi duty of 60 centimes per 100 kilogrammes 
(about 4s. 10d. per ton), of coals, coke, or charcoal (ch¢ urbons de 
| sneal sortes), shall be reduced to 40 centimes per 2,000 kilo- 
grammes (about 2d, per ton), at least of coal, and to 20 centimes 
for 2000 kilogramme: ld. por of ‘* menu char 

bon ad i) ymmumenl this new uation to ‘the 
attention of ship] icolliery proprietors. T! coasumed 
at presen’ in Paris (chiefly Belgian) costs from 3Uf. to SUI, per toa, 
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MOUNTAIN LOCOMOTIVE FOR PERU. 


CONSTRUCTED AT THE ROGERS LOCOMOTIVE WORKS, PALNSON, U.S. 


“Ct 


THE very curious little engine illustrated in the annexed en- 
graving was built for a linein Peru, the grades of which are 200ft. 
to the mile and over for thirty miles ; it is intended for use instead 
of hand cars, which cannot be used on such grade. The engine has 
room for ten or more men on the seats over the tanks on each side, 
and can also draw a small four-wheel car with materials for repairs 
of track, The cylinders are 5in. diameter by 12in. stroke, the 
wheels are 30in. diameter, one pair only being driven. 
is of cast steel, jin. thick. The furnace is 30in. long, 25in. wide, 
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and 32in. deep (inside), the crown of the furnace is stayed with 
screwed stay-bolts, same as the sides. The boiler contains 58 
ljin. iron tubes, 4}ft. long. The axles are cast steel; the 


tanks hold 142 gallons—they are under the seats ; the coal boxes | 


—one on each side, in rear of the tanks—contain 500 lb. of coal. 
The engines of which this is a type are expected to run from 
twenty to thirty miles an hour. 
The first engine of thiskind was built at the Rugers Locomotive 
| Works for the Copiapo Railroad in Chili. It was smaller than 
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the one described above, having cylinders 34in. diameter ; 10in. 
stroke ; four wheels, 30in. diameter, one pair only being drivers. 
This engine has been run fifty miles in an hour and a-quarter with 
2701b. of soft coal. This seems a very high speed for so small a 
wheel, but we do not doubt the story, as it came to us from Mr. 
E. P. Gould, who was superintendent of machinery of the Copiapo 
Railway at the time. The company were so well pleased with its 
performance that the Rogers Works have since built them another 
one, with cylinders 44 X 12, and 4°28in. wheels. 
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WE illustrate herewith a simple and effective brake, as adopted 
on the Barcelona and Tarragona Railway. It was Fontes by 
Senor Poncio Cuni, who is the locomotive superintendent of that 
line. Fig. 1 of our engraving shows the brake in elevation as 
applied to the framework of a carriage, Fig. 2 showing a plan of 
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the arrangement, 
carriage by bevel gearing, the horizontal shaft from which passes 
to the centre of the framing, where it terminates in a bearing. 
On this shaft is keyed a chain pulley, over which runs an endless 
chain, imparting motion to another pulley and shaft, which 
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The brake is worked from one end of the 
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actuates the brake mechanism. 
satisfactorily on the Barcelona Railway for about six years past. 
Senor Cuni ae 

to its value, desires to present it to the railway worl 
columns of THE ENGINEER. 
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This brake has been working 


not patented his invention, but bein a satisfied as 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—ALPuHons Dire, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. JoszE ALCOVER, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

NEW YORK.—WI.LMER and Rogers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


*.* With this week's number of THE ENGINEER is issued as a 
Supplement the Great Indian Peninsula Railway 10-Wheeled 
Tank Engine. Each number, as issued by the Publisher, will 
contain the Supplement, and Subscribers are requested to notifu 
the fact at our office should they not receive it 








There is reason to believe that the weekly sale of THE ENGINEER is 
actually more than double that of the remaining engineering journals 
combined. Of the influential character, or QUALITY, of its circula- 
tion, advertisers themselves possess conclusive and satisfactory 
evidence. 





TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, we 
“must therefore request our correspondents to keep copies. 

** All letters intended for insertion in THE ENGINEER, or contain- 
*ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Constant REaDER.— Don’t buy it. 

T. 8S. A.—We prefer a direct-acting pump. 

An InQUIRER.— You cannot take out a valid patent for an invention whic 
was provisionally protected in 1866. 

A SUBSCRIBER.— There is a very good dictionary of engineering lerms pub- 
lishea by Virtue, in Weale’s Series, price about 3s. 

SuBscriBer (Ventilators).— We cannot say whether your P oposed arrange- 
ment is new or not, It would be an improvement we thin 

J.C. C.—Hydraulic rams work by the arrested momentum of 
water ina long pipe. Your arrangement No.1 would perhaps work 
a good head of water, but very badly as compared to arrangement 

J. Cook.— We are not aware thut there is any peculiarity about the me 
It is simply a turnstile which actuates a counter, the g hand 








a column of 


with 
) 





recordin 


which moves over four divisions of a dial for ecery revolution of the tui 
stile, which admits four persons, 

M. anp Son (Old Park, Bristol).—There is nothing ve ry wy in your 
scheme, and we decline to waste our space by further consi the poss 





bility of making a Channel tunnel. No scheme of the kind wi ft be exter- 
tained by capitalists for many years to come. 











VeLociry. — The question is one * very small practical use, and, 
indeed, is only conserved in abstruse ventiiiiiant cal investigations of th 
work done by theoretical steam engines There is a treati on th 
** Mathematics of the Steam Bugine,” published in Weale’s Series, which 
will supply you with the Jormula you want, too louy jor reproduc 
here. 

8. P. 8S. (Derby).— When the rod is vertical the power expended in sere a 
the ball up will depend on the weight of the bull aud the t b 
it and the screw. The power required to screw it down wil the l 
to overcome friction less the weight of he ball; when the rod is qe ho 
zontal the only power required will be that needed to deal with Sriction 
You should read some simple work on mechanics, 

O. P. M. Co.—sSkarp, Stewart, and Co., of pomapage 8 will supply you wit 
the best injectors to be had. But why use an injector? 0 
donkey pumps now made by many Jirms will auswer your purpos 
better. There is no economy, in your sense of the word, to be hud fi Le 
injector. Jt sends hot water into the boiler, it is true, but it takes out all 
the steam required to heat that water. Consult our advertising colu 

ALpHa.—The invention is very oid indeed. Some few 


revived in the United States, patented, and puffed; a great de 
was spent on it, but a practical test proved that the 
real value, It matters nothing how a given weight of 
the same quantity of heat will be required, and the most we can 
is to get the largest possible proportion of the heat developed by Ue 
tion of a given quantity of coal into the water. You at would 
possess no advantage over ordinary boilers, 


AN ENQUIRY. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me the name of the maker of ma- 
chinery for pricking and moulding nails or chaplets for founders’ use ? 
A Constant Reaper. 
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DRAWN STEEL TUBES. 
(To the Editor of The Bugineer. 
Sir,——Can any of your readers oblige me with the address of a maker of 
drawn steel tubes, or other tubes equally good. O. L. 
London, December 30th, 1869, 


SOLDERING BRASS AND STEEL. 
(To The Editor of The Engineer.) 

Sir,—Can you or any of your correspondents oblige by furnishing a 
readier and more efficacious ‘method of soldering pieces of brass—say of 
4 oz. to loz. weight each--io sheet cast steel than by the use . se 
ordinary soldering iron ? B. 

Preston, December 24th, 1869. 

[Clean the surfaces perfectly, rub them with a little sodium amalgam. Inter- 
pose a couple of sheets of tin-foil, bend the two together with and 
heat till the tin fuses thoroughly. We cannot vouch for the receipt, as we 
have not personally tried it. —Ep. E.] 


PACKING HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 
81r,—Can any of your readers inform me whether he has used success- 
fully a metallic packing of any kind instead of a cup leather in a moving 
wg on of a hydraulic cylinder, or in an air pump, and, if he has, would 
e kindly describe the packing ? E. M. 
London, Devember 22nd, 1869. 


wire, 


INCRUSTATION IN STEAM BOILERS. 
(To the Editor of The Engineer.) 

Sir,—Having been a constant subscriber to THe ENGINEER for seven 

ey , may I invite answer to the following in an early issue ?—What is the 
t thing to put into the supply water of a steam boiler to prevent 

incrustation? The water in supply cistern is heated to 200 deg. before 
passing through force pipe. ry A. L. W. C. 

December 21st, 1869. 
{Try sal ammoniac, 3 1b. or 4 1b. every month or so, and blow the boiler clean 

out four days after putting it in.—Eb. E.] 








THE MANUFACTURE OF PAPER. 
(To the Editor of the Engineer.) 

Sir,—The want of clearness in m handwriting has caused several 
inaccuracies to appear in my letter of last week. May I ask of you the 
favour of correcting the most important, as nuted below? ? 

First line of third paragraph, after ‘‘ experience,” erase “ with it” and 
insert “although, ” and, in the eleventh line, the word “heating” should 
be ‘‘ beating.” 

First line of eighth ph should read thus :—“Mr. H. gives us 70 
figures. To bleach straw pulp equal to one ton of paper would vecupy, ” &e. 
Twelfth line of tenth paragraph, after the word ‘‘ percentage,” read :— 
— a set-off against what I consider so many disadvantages he asserts,” 


Ba ~ line, thirteenth paragraph, full stop after the word “more,” 
nS age thus :—‘‘If he will,” , With small s to “‘ setting,” in the 
ninth line, same paragraph. R. 





Tux Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, ¥f preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :-— 

Half-yearly (including double number) ..  .. £0 15s. 9d. 
Yearly yGactading two double pen co oc oo &l lls. 6d, 

Uf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
et srelating to advertisements and publishing department of the paper a 

to be addressed to the Publisher, Mr. George Leopold Kiche ; all other letiers 
to be addressed to the Editor of Tax ENGINEER, 163, Strand. 
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THE UNITED STATES NAVY. 

Tue report of Mr. Robeson, the secretary of the United 
States navy, for the past official year, lies before us. We 
have no hesitation in pronouncing it the most interesting 
official document that has come into our hands for a very 
long time. It sets forth the present condition of the 
United States navy in the plainest possible terms; it 
dissipates au immense amount of ignorance existing both in 
America and this country as to the true position and 
strength of the United States navy; and it contains avaluable 
contribution to our stock of mformation regarding the 
relative values of different types of war vessels. In addi- 
tion, it is written in terse, grammatical, and even elegant 
English. We cannot help regretting that it is too volu- 
minous for complete reproduction in our columns. 

For some months, if not years past, it was well under- 
stood in certain circles that Mr. Isherwood, the chief of 
the Bureau of Steam Engineering, failed in his endeavour 
to keep the machinery of the United States fleets up to the 
pitch of excellence which has been attained not only by 
English, but by American engineers. It unfortunately 
happened, however, that Mr. Isherwood’s machinery, when 
brought into competition at all, was always tested against 
that of men, if possible, more incompetent and unprac- 
tical than himself—Mr. Dickerson, for example. And thus, 
Mr. Isherwood, backed up as he was by the testimony of 
a cloud of parasites, maintained his official position until 
things became very bad indeed in the machinery department 
of United States navy, and President Grant took 
office Then Mr. [sherwood vanished like a dream, and 
the United States navy yards knew him no more. Mr, 
Welles, while naval secretary, supported Mr Isherwood, 
but Mr. Welles ceased to secretary even before Mr. 
Isherwood left the Bureau of Steam Engineering, and was 
succeeded by Mr. Borrie, who in turn has given way to 
Mr. Robeson, the present secretary of the United States 
havy, and the author of the report which we are 
now about to consider. It begins by pointing out that 
the head of the department having been twice changed 
since the sending in of the last annual report, the present 
report must therefore include the operations carried on 
during that time, as well under the superintendence of 
Mr. Welles as under that of Mr. Borrie and Mr. Robeson 
himself. It then proceeds to state the naval strength of 
the United States, in terms of ships and guns, in the month 


} 
the 


be 


of March, 1869, and we have reason to believe that the 
figures will afford a pleasant surprise to many people in 
this country, while they furnish us with an excelleut 
explanation of one reason why the Alabama claims have 
not been more forcibly pressed on the consideration of 
Kagiand. If we exclude their monitors—to which we 


shall refer presently —the United States possess no fleet 
deserving the name, if we compare what they have with 
the fleets of England aud France. On this point we prefer 
to permit Mr. Robeson to speak for himself :— 

* On the 9th day of March last the navy of the United States 
consisted of 203 vessels of all classes and in every condition. 
These measured 155,442 tons, and were calculated to carry, when 
1366 guns, exclusive of howitzers. Of these ships 
and tifty-two were ironclad or monitors. Of 
the wooden ships thirty-two were sailing vessels, fifty-three were 
steamers, with some auxiliary sail. power; forty-four were 
steamers, without any efficient sail power, and twenty-two were 
without sail power of any kind. The ironclads are all steamers, 
relying wade on steam under all circumstances. Of all these 
classes only forty-three vessels, including store ships, mounting 
356 guns of every calibre, were uttached to fleets or returning 
therefrom. Six more, mounting thirty-six guns, Were in commis- 
sion for special service, and six others at the various 
stations as receiving ships. ‘These, together with fourteen tugs 
and small vessels, attached to the various navy yards and stations, 
constituted the whole force of the navy at that time effective for 
immediate service. It has since been found necessary to offer for 
sale, on foreign stations, three of these vessels, which were con- 
demned as untit for service and unsafe to send home ; and twenty- 
five more of them have been ordered home to the various navy- 

yards for repair and alteration, orsale. But one ship, the Juniata, 

at Philadelphia, was under repair at the time of the coming in of 
the present Administration, The remainder of the navy not in 
commission consisted of: (1) Forty-six ironclads and monitors of 
every class, laid up at various stations, none of which could be got 
ready for service without thorough overhauling and expensive re- 
pairs to hulls, turrets, and machinery ; thirty-two of which have 
been condemned and ordered to be sold, as not adapted to our 
service ; twenty-six of them never having been in commission. 
(2) Twenty-two vessels of every class yet on the stocks, and on 
which work has been suspended, (3) Sixty-six vessels laid up in 
ordinary, or unfit for active service in the future.” 

The naval strength of England consists of 549 ships of 


in commission, 
151 were wooden, 


war, floating batteries, training vessels, &c., in ser- 
vice, about 170 screw gunboats, and in commission or 


building some forty heavily-armoured men-of-war, the 


whole representing a gross tonnage of 660,000; while 
the tonnage of the United States is, as we have 
seen, but 186,552. The French navy consists of 430 


vessels :—Steam vessels 331, with 76,135-horse power; sail- 
ing vessels ninety-nine. Of these there are launched, but still 
unfinished, seven steam vessels, 710-horse power; thirty- 
one steam vessels on stocks, 13,405-horse power. The fleet 
is sudivided into new fleet and old fleet. The new fleet has 
314 steam vessels; sailing vessels, seventy; and is divided 
into—armoured ships of every class, fifty; wooden fighting 
fleet screw vessels, ninety; steam flotilla, ninety; transport 
fleet, seventy-five; training ships for officers and gunners, 
two. Added this year :—Four iron-plated corvettes, one 
iron-plated coastguard ship, two training ships. This re- 
presents the real strength of the French navy. The old 
fleet is rapidly being transformed or going out of the ser- 
vice. The whole tonnage of the French navy is 469,000 
tons. 

All this is, no doubt, very satisfactory as far as England 
is concerned, but it must be very far from satisfactory to 
Americans. Bad as it is, it is not all that can be said in 
depreciation of the naval force of the United States. Mr. 
Robeson goes on with an unsparing hand to tear away the 
rags of bunkum with which unscrupulous American jour- 
nalists have endeavgured to hide the truth from Old World 
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eyes; and we confess we find no small cause for self-con- 
gratulation in his report. We were among the few in this 
country who refused to believe in the exaggerated value 
attached to the American Monitor, and we were cordially 
abused for the expression of our convictions. We find our 
recompense in the fact that every one of our arguments is 
endorsed by Mr. Robeson—arguments, be it remembered, 
which, penned long ago, assumed, in a sense, the form of 
prophecy. Mr. Robeson assigns now precisely the same 
value to the American moniter, properly so called, that we 
assigned toit years ago. In directopposition to Mr.J. Bourne 
and certain other admirers of “the mighty geniusof the great 
Ericsson,” we always maintained that, however suitable for 
coast defence the monitor might be, it was totally untit to re- 
yresent England on foreign stations; and that the position 
field by England in the scale of nations rendered any large 
expenditure on true monitors injudicious. Now let us 
see what Mr. Robeson has to tell the world about the 
much-vaunted monitor, the sea demon, equally at home in 


action, on the wide Atlantic, or defending a port ; equally 
good as an ocean cruiser or a guard ship. Mr. Robeson 


deals as lightly and as sparingly as he can with the child 





of Ericsson’s genius, yet his testimony to the defects of the 
monitor system is absolutely withering. Of the 43 vessels 
on foreign stations, in March, 1869, Mr. Robeson states 
that not more than 18 were fit for real service, and he goes 
on to say: 

“The > of this small force, moreover, was much lessened 
by the fact that most of them were steamers without adequate sail 
power. The practical disadvantages of relying wholly, or even 
largely, on these for cruising vessels will be easily seen, Their 
complicated machinery, worn by constant use, is exposed to 
derangement on foreign seas ; they are more easily disabled in battle 
or storm, and, what is even more important, they atfurd no school 
of seamanship to officers or men. Lounging through the watches 
of a steamer, or acting as firemen and coz lhe avers, will not produce 
in a seaman that combination of boldness, strength, and skill, 
which characterised the American sailor of the older day; and the 
habitual exercise by an officer of a command, the execution of 
which is not under his own eye, is a poor substitute for the school 
of observation, promptness, and command, found only on the deck 
of a sailing vessel. Sesides, few war steamers carry coal for more 
than ten days’ use, and as a large portion of even this time must 
be consumed in seeking a new supply, the disadvantages as well 
as the great expense of cruising under these circumstances are 
apparent, particularly on foreign stations, where our depots are 
necessarily few and the cost of fuel enormous.” 





language as to the value of 
Further on in the we 
is, We reprint 


This is tolerably conclusive 
monitors, but it is not all. 
fiud the following passage, which, long as it 
in full :-— 

“It is the habit of every foreign nation making any pretension 
to maritime power to keep on every station one or mure powerful 


rep rt 


sea-going broadside ironclads, against the force of which our 
wooden vessels on the same station would be powerless. In the 


event of a war our ships would be uselessly sacrificed, or obliged 
to find safety in neutral ports, or abandoning the sea, and leaving 
our commerce to its fate to seek on our own shores the protection 
of our monitors and forts. It is not doubted that any war with a 
foreign enemy must be a maritime one. The American people are 
accustomed to success on the ocean, and they would have little 
cause and less inclination to forgive a policy which, at the first 
sign of a foreign war, se ns our navy hurrying ignominiously to 
our shores. Yet we hace at this time, on any foreign station 
a squadron whose combined force would avail for a day against the 
powerful sea-going ironc lads which both France and England hace 
on the same stations, ‘These are not agreeable facts to contemplate, 
or to state, but after giving the subject much investigation and 
reflection I have felt it to be my duty to state the truth frankly, 
through yuu, to the representatives of the people, that they may 
determine huw much and how prompt action the situation requires. 
It is true our best monitors would, if brought into action, be power- 
ful against anything that floats, but these are steam batteries, 
not sea-going cruisers. Some of them have illustrated, by suc- 
cessful experiment, their capacity for a sea voyage under favour- 
able circumstances ; and the department has, for want of any more 
available force, lately put some of them in commission for duty on 
the home or North Atlantic station, but they could not be used with 
advantage as cruisers on foreign stations. They require several 
vessels to accompany them, and, being entirely without sail-power, 
must be towed as soon as their coal is exhausted. They would be 
always dangerous to health in tropical seas; and with broken or 
disordered machinery they would be helpless in mid-ocean. They 
are valuable for auxiliary defence of our own shores, but should not 
be relied upon beyond them. A cruising vessel, suitable for our 
requirements, should be able to depend on her own resources with- 
out looking for aid other than that she carries within herself. She 
should have ample steam power to carry her rapidly in chase or in 
action, and should possess, at the same time, the qualities of a 
first-rate sailing vessel, able to keep the sea at will without con- 
suming her coal. She should carry a broadside battery of heavy 
guns, and be herself impervious to the heaviest ordnance afloat. 
We have italicised the passages in the foregoing extract 
which we think deserve most attention, but the entire 
paragraph is eminently suggestive. We are constructing 
ironclad ships, depending solely on steam for propulsion, 
just at the moment that America, having tried the system, 
condemns it. The people of the United States have 
learned a great deal from us; we can, notwithstanding an 
existing theory to the contrary, learn something from them. 
During the last few years two great experiments have been 
tried by the Americans on a very costly scale. They have 
fully tested the merits of smooth-bore cast iron ordnance 
and the monitor system. The first has been condemned 
fully and completely; the last is now relegated to its proper 
position. The monitor is considered suitable indeed for 
the defence of harbours and dockyards, but is con- 


not, 


demned in the plainest possible language as unfit 
to represent the honour of a great nation on 


the ocean. We cannot do better, as a people, than profit 
by the lesson. Should we pursue a different course, we 
shall go on building vessels only superior to the American 
monitor in their cost, and having gone over all the ground 
turned by Brother Jonathan, we shall do as he has done, 
and come back to the good old-fashioned broadside ship 
for general purposes, while our costly monitors will be 
used as guardships on duty which could be performed 
quite as well by the ships of our old wooden navy cut 
down, plated and turreted, for one-fifth of the cost of 
new monitors. 

We have not referred to much that is valuable and in- 
teresting in Mr. Robeson’s report, and the length to which 
this article has extended warns us that we can say little 
more on the subject at present. One point, however, we 
cannot leave untouched, that is, the programme which the 





United States Secretary has sketched out for himself in the 
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form of a plan of naval establishment in time of peace. The 
most efficient organisation for a navy of the size and with the 
duties of that of the United States would consist, he thinks, 
of iron vessels for coast defence averaging each 800 tons. 
These would, we presume, be monitors, of which but forty 
would be constructed. We know pretty well what an 800 
ton monitur would be good for. It is impossible to treat 
the system more coutemptuously than by adopting it solely 
in the case of ships of so small a tonnage. ‘lhe remainder 
of the American navy would be made up of ten first-class 
armour-plated vessels for foreign service, averaging each 
3000 tons, which he advises should be commenced at 
once; ten first-class wooden vessels, to act as flag- 
ships, not to exceed, each, 8500 tons; twenty second-class 
wooden vessels, averaging, each, 2000 tons; twenty-five 
third-class wooden ves;els, averaging, each, 1000 tons; 
fifty-five fourth-class wooden vessels, averaging, each, 600 
tons; six wooden store ships, averaging, each, 500 tons; 
four wooden receiving ships of 1333} tons each; five training 
and practice ships, averaging 1200 tons; one wooden gunnery 
ship, for the training of “seamen gunners,” 1500 tons; 
eight sailing vessels to form a coast squadron, in which 
apprentices will be trained, averaging, each, 1200 tons ; 
and two receiving ships for apprentices, averaging, each, 
1200 tons. In conclusion, we recommend the report as a 
whole to the attention of the Lords of the Admiralty, Mr. 
Reed, and other authorities at Whitehall. 
THE EFFICIENCY OF STEAM BOILERS, 

We have reason to believe that any competent engineer, 
favoured with the necessary facilities, who would under- 
take a careful examination of the steam boilers used in the 
United Kingdom, and an investigation of the conditions 
ander which they are employed to make steam, would 
arrive at very startling results. He would probably tind 
that while about 10 per ceut. of the stationary boilers of 
England, Scotland, and Ireland are admirably designed, 
and worked in the best way known to science, of the re- 
maining 90 per cent. one half are imperfect to a consider- 
able degree, while the remainder are designed, set, and 
used after the worst possible fashion. On all points con- 
nected with the absolute and economic efficiency of steam 
boilers, there is a display of incompetence among engineers, 
which can only be explained by the fact that to design a 
boiler and its setting properly, requires an amount of prac- 
tical experience and theoretical knowledge which few men 
possess, or, possessing, think it worth their while to exercise. 
Yet it is certain that it is quite as important to generate 
steam economically as to use it with prudence and skill. 
We should only waste space and time if we urged this point 
on our readers. In fact, we shall not be surprised if 
many of them look upon this article as one which need not 
have been written, and assert pretty loudly their belief that 
no subject is better understood than boiler engineering, Our 
experience—and it is not small—is totally opposed to the 
presumption that any such theory is correct. Lf we wanted 
proof to the contrary we have but to refer to the letters we 
have received during the past year, revealing every possible 
defect in the construction, design, and setting of steam 
boilers which it is easy to imagine. We may cite two cases 
out of many. In our last impression appeared an article 
on furnace boilers, Since then we have learned that a 
great iron company whose works are situated in one of the 
largest towns in England, some months since awoke to the 
fact that the boilers they had used continually for years 
were not all that they should be, and have now resolved to 
pull down all their existing furnace boilers, and completely 
remodel their arrangements for making steam, so as to 
dispense, if possible, with the use of hand-fired boilers, 
fuel for which, does now, and has for years past, cost as 
much as would pay a moderate dividend. And this case, 
be it remembered, is only different from hundreds of others 
because of the magnitude of the operations of the company, 
and the extent of the expenditure which the alteration 
implies. In a smaller way we may cite a case in which a 
manufacturer is burning at this moment 40 tons of excellent 
coal per week—each day being twenty-four hours—and 
obtaining in return Rosy 18-horse wer, This 
gentleman, we may add, has called in and consulted 
numerous practical men, who simply agree to differ. 


Is it not strange that the great iron interest 
of this country should have been content to go 


on for years without conducting a single experiment 
to determine the evaporative efficiency of furnace boilers, 
or to ascertain whether it was or was not possible to dis- 
pense with hand-fired boilers? That no efforts of the kind 
have been made is certain. If the contrary were true how 
is it that the company to which we have referred, in common 
with many other firms, are only beginning to realise the 
fact that in the present position of the iron trade it will 
not pay to use hand-fired bvilers to any extent ? As regards 
private manufacturers—if we may use the phrase—it is far 
more easy to explain the too common use of bad boilers. 
These gentlemen generally place themselves in the hands 
of some engineer of repute, who puts down engine, 
boilers, and all by contract ; and they rest content with what 
they get, holding that the contractor will, for his own repu- 
tation’s sake, do the best that is known to science. But, 
as a matter of fact, not one engineer in fifty knows how to 
set a boiler. That is a job handed over to the bricklayer, 
who, as a rule, employs the same principles (?) for all 
boilers and all kinds of coal. Now and then he makes a 
hit, and of that a good deal is heard for obvious reasons, 
His failures no one knows anything about, except, perhaps, 
the gentleman who pays for the coal. 

We cannot hope in a single article to lay down a code of 
rules, or to supply all the instructions the observance of 
which will secure economy in the generation of steam, but 
it is quite possible to throw out a few suggestions which 
may prove useful. In the first place, then, it must be re- 
membered that the systems of boiler setting which answer 
very well indeed in one district, or with one kind of coal, 
may not answer at all under different conditions, On 
this point it is impossible to lay too much stress, and 
yet we cannot find that much attention is paid to the 
matter in general, or that any text books, except 
péthaps Armstrong’s little work, deals with the matter 





at all. Yet it should be obvious that a coal giving a 
short flame should not be dealt with like a coal giving a 
long flame; bars, furnace space, draught, calorimeter, 
and flue length should vary with the nature of the fuel. 
Again it should be borne in mind that in all cases it is 
better to get all the heat we intend to get out of the pro- 
ducts of combustion as quickly as possible, which means, of 
course, that the largest possible surface should be provided 
as close as possible to the burning fuel. On this point we 
may cite the authority of certain experiments, carried out 
by Messrs. Richardson and Fletcher to test the values of 
the steam coals of Lancashire and Cheshire for use in 
marine boilers. It was ascertained that the thickness 
of the fuel on the grates proved to be a very im- 
ortant element in the management of the cval tested. 
‘ires9in., 12in., and 14in. thick were tried, and in all cases, 
whatever were the other conditions, the thick fires beat 
the thin both in speed and economy. Of two different 
coals, for example, fires were maintained Qin. and I4in. 
thick; we shall call these coals A and B, as to the great 
majority of our readers their local names would convey no 
information. A, then, fired 9in. thick, evaporated 9°779 Ib. 
of water per pound of coal, and a total quantity of 45°145 
cubic feet per hour. A fired 14in. thick, evaporated 
10°494 Ib., and 53°303 cubic feet per hour. B with 
Yin. fires evaporated 10°236 Ib. of water per pound of 
coal, and 44°748 cubic feet of water per hour, while with 
l4in. fires B evaporated 11°057 Ib. and 45°363 cubic feet per 
hour. Messrs. Richardson and Fletcher explain the 
reason why thus:—“ These thick fires undoubtedly act in 
virtue of the quantity of heat which is produced at the 
point best adapted for its conduction to the water. It is 
also probable that their more efficient action depends on 
their bringing a mass of solid incandescent fuel in direct 
and close contact with the iron of the boiler. The conduc- 
tion of the heat is much more rapid between these two 
solids—the fuel and the metal—than between mere heated 
gases and the tubes. The flame which sometimes passes 
over and under the bridges into the flame chamber may be 
regarded as effecting the contact of two solid sub- 
stances, the flame in such cases being really 
solid particles in a state of incandescence, and 
in good management this flame never extends to the 
ends of the tubes.” We have here ample testimony to the 
importance of taking up the heat with all dispatch. Myr. 
D. K. Clark has laid much stress on the same poivt in con- 
sidering the evaporative efficiency of the locomotive engine. 
It is very commonly held, however, that it does not matter 
where the heat is taken up, so as it is taken up before it 
leaves the boiler. The theory is based on the idea that a 
certain quantity of heat having been once generated in a 
furnace, all that heat is transportable to a great distance, 
provided the surfaces with which it comes in contact are 
good non-conductors. Now this we have no hesitation in 
stating is completely erroneous in practice. When a 
furnace is built of fire-brick, and the neck turned into 
or under a boiler, it is perfectly well known, by those 
who have studied the subject, that the further the 
furnace is removed from the boiler the less will be 
the latter’s absolute or economical efficiency. We met 
with a case the other day in which, by merely re- 
ducing the length of furnace neck one-half, and taking a 
bend out of it, the efficiency of a boiler was nearly doubled, 
no other change being made. If the theory we have called 
erroneous were correct, it should matter very little indeed 
whether the furnace neck were four feet or four times four 
feet long. The fact is that the heat becomes in practice 
dissipated, in some not well understood fashion, very soon 
after it is produced, and, consequently, the sooner it can be 
sent into the water the better—which all goes to show that 
roomy, interminable flues are of no possible value, but 
rather the reverse. 

We must add here, however, that we would not have our 
readers run away with the notion that thick fires are in- 
variably the best. They answered best with the coal tested 
by Mr. Richardson and Mr. Fletcher, but it by no means 
follows that they would answer with a different coal. We 
could point out coal which cannot be fired with 
advantage more than 3in.thickness. Witha proper adminis- 
tration of air they fill the whole furnace with a splendid 
flame, which in one sense answers to a thick fire. When 
heavily fired the same coal smokes badly, and ceases to 
be economical, although it is never inefficient. There is 
a good point about thick fires which also deserves atten- 
tion. Asa matter of fact, a great deal more air is usually 
suffered to pass through a furnace than is required to 
support combustion. All this air must be warmed up, and 
in warming up, fuel is wasted, because all the heat expended 
in raising it—from 60 deg., say, to 350 deg.—is wasted. 
Thick fires tend to prevent the entrance of an excessive 
quantity of air on the one hand, and of cold air to the flues 
on the other. With thin fires the temperature of the flues 
is certain to be lowered, because it is all but impossible to 
keep the grate properly covered. Thus, in the report of 
the Wigan coal trial, it is interesting to see that a strict 
correspondence existed between the thickness of the fires 
and the temperature in the smoke-box. Thus, in one ex- 
periment—taken at random—we find that, with 9in. fires, 
the temperature in the smoke-box of the marine boiler 
used was 410 deg. Fah., while with 12in. fires it rose to 
471 deg. Very little attention is bestowed on the air ad- 
mission question, however, by any setters of stationary 
boilers, It is well to remember that in setting egg- 
ended, or Cornish boilers, it is of much importance to 
make the flues in such a way that they will hold the 
escaping gases up to the boiler. In other words, they 
should lay the products of combustion against the iron in 
thin sheets. It is difficult, we are aware, to do this, 
because wide flues are required for the purpose of external 
inspection; but it is possible to make the flue walls with 
bricks laid in cramps, which can be removed bodily, so as 
to permit access to every portion of a boiler with suflicient 
completeness to satisfy the most rigid boiler inspector. 


z BARKING ¥, THE BOARD OF WORKS, 
We live in an age of committees, commissions, and 
Government inquiries, Nor is this all pervading desire to 








shift the onus of responsibility upon any shoulders but 
those which ought to bear it, confined to those who have to 
support the cares of State, and hold the weal of the nation 
in their hands. Local authorities, corporate bodies, railway 
companies, public communities, and even private parties, 
have recourse to the same extraneous assistance to help 
them out of their difficulties; and the work that should be 
well and thoroughly accomplished by one individual is 
ultimately but imperfectly got through by the aid of a 
dozen. Does a railway company make a hideous jumble 
of mingled mismanagement, fraud, and insolvency, it 
requires sitting after sitting, and adjournment upon 
adjournment of the tribunal appointed to investigate the 
matter before anything approaching to the truth can be 
arrived at—not that the truth ever is arrived at. People 
sink their wells so deep now-a-days, that, although if we 
are to believe the old maxim, the truth is at the bottom, 
yet all the engineering and skill in the world can never 
raise it to the surface. Were these wells sunk by 
engineers according to engineering specifications, esti- 
mates, and calculations, the truth would rise with 
the waters they contain. But, unfortunately, these 
artesian operations are the result of inflated prospectuses, 
flaming advertisements, financial jobbery, stockbroking 
chicanery, and delusive circulars in which the white ground 
gives the lie to the black characters inscribed upon its 
surface. Does a great public work shortly—it may be said 
immediately—after its completion show unmistakeable 
signs of dissolution, a number of independent engineers 
are requested to assign a reason for so unaccountable an 
occurrence, The authorities who are responsible for -the 
disgraceful coutingency are blind to the monstrous anomaly 
of paying a resident surveyor a large salary for designing 
and superintending their works, and then deputing three 
others to examine into and report upon the errors their 
own officer commits. Ratepayers, however, are not 
always so blind. Does a town labour under a nuisance 
—self-inflicted or otherwise—it straightway applies to the 
Secretary of State, and a commission is sent down to in- 
quire into the matter. Frequently nothing but smoke 
comes of the investigation ; at other times great and per- 
manent benefit in a sanitary point of view is the result. 
This brings us to the more immediate purport of our pre- 
seit articie. 

Practically, no results have followed the Barking 
investigation, except the elucidation of a number of facts 
respecting the deplorable state of the town with regard to 
its sewerage and drainage. This exposure is of itself more 
than sufficient to justify the inquiry that has taken place 
and the report that has been communicated on the subject 
to the Secretary of State by Mr. Rawlinson. Judging 
from the contents of the report, it would appear that the 
object of the Barking memorialists was to make the 
Metropolitan Board do their dirty work for them. Too 
careless, idle, or parsimonious to have the sanitary condition 
of the town attended to, they conceived the brilliant idea 
of bringing in the Board of Works guilty of all the evils 
that must mevitably result to a town where the Barking 
régime prevails, What that régime is may be gathered 
from the report. Unsewered, undrained, a subsoil sodden 
with putrid sewage, cesspools, wells, and pumps in close 
proximity, the latter drawing contamination from the 
former, the place presents a picture as disgraceful to the 
Government as to the inhabitants. Local government 
should be made, not optional, but compulsory upon every 
town with a population exceeding a couple of thousand. 
From Barking to London is but a step. Had any 
epidemic or contagious disease originated in the former 
town, it is doubtful whether its effects would bave been 
confined to the locality in which it took itsrise. Under the 
circumstances, it is no wonder that the Metropolitan Board 
of Works refused to become the scavengers of an infected 
village, and pleaded not guilty to the impeachment brought 
against them by the memorialists. While recognising their 
obligation to discharge the metropolitan sewage into the 
river in a state of comparative purity, the board at the same 
time decline to be responsible for the faults of others. 
Although they make the annual humiliating avowal— 
“ peccavimus,” they do not intend to bear the burden of 
the present condition of affairs at Barking; and also cry, 
“ Nostra culpa, nostra maxima culpa.” So far as the ex- 
pectation of obtaining an injunction against the Board of 
Works is concerned, the memorialists may consider them- 
selves nonsuited. They can of course try again next sum- 
mer, but if they have the least intention of so doing our 
advice to them would be to set their own house in order 
first. By the time they have accomplished this Augeean 
task, calculating from the ordinary period all such sweeping 
ameliorations take, in all probability some other measures 
will have been carried out with regard to the purification of 
the metropolitan sewage, and they will no longer have this 
excuse for reopening the investigation. 

Leaving the Barkingites to their-labour of self-purifica- 
tion, we return to what is really the important point in the 
whole transaction, viz., the ultimate utilisation of the Lon- 
don sewage. Mr. Rawlinson, in his report, endorses the 
opinions always entertained and advocated in our columns 
ever since the disposition and utilisation of sewage became 
a national question. He remarks “ that deodorisation and 
disinfection of the metropolitan sewage by chemicals would 
be very costly to the ratepayers, and, in the results, im- 
perfect.” Granting for a moment what is not the fact, that 
complete success has attended some of thesecombined chemi- 
cal and mechanical operations on a fair scale, imagine to what 
dimensions everything connected with the process must 
be enlarged in order to deodorise and disinfect the sewage 
of a city with a population of three and a-half millions. 
The cost of the reservoirs, tanks, and other especial appli- 
ances would be something enormous, not to mention the 
patent medicine, the panacea, and the chemicals, If any 
one could only compound a patent anti-sewage drug or a 
genuine purifying nostrum, and get the Board of Works to 
take it up to purify the London sewage with, why the 
first “order” would make a millionaire of him. Every- 
thing connected with the various processes of attempted 
deodorisation and disinfection is in proportion to the 
quantity of foul matter that it is required to purify. 
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If a pound of drugs will suffice to purify a gallon 
of sewage, then it will require two pounds to purif 

two gallons. Se also for the tanks and reservoirs, whic 

must be doubled, trebled, and multiplied in capacity, in 
exact proportions to the increase of the volume of their 
contents. The case is very different when the only proper 
method of disposing of the sewage is adopted, viz., that of 
irrigation. It is true that, assuming that the sewage of 
only so many persons should be distributed per acre to the 
land, the rule of proportion still holds. On the other hand, 
it is by no means yet ascertained what is the proper quan- 
tity of sewage per acre. A great deal depends upon the 
nature of the soil it is proposed to irrigate, and the crops 
to be raisedonit. The quantity of sewage applied per acre 
at Edinburgh is almost out of reason; yet it has not been 
shown that any ill effects have ensued. Rye grass will 
stand apparently an almost unlimited supply of sewage 
without evincing any signs of satiety. Supposing that the 
area of land required for irrigation purposes does follow 
the law of proportion—which it will certainly not do unless 
it be all of the same character—it will be found that the 
other expenses do not increase according to the same ratio. 
Consider the sewers or culverts themselves. They differ 
from tanks in so much that it is not what they 
have to contain, but what they have to discharge— 


that is the chief essential. The discharge is a 
function of the area of the drain and its fall, 
and can therefore be varied by a similar variation 


data, but there is no necessity for 
increasing the size unless the discrepancy in the two 
instances be large. A small drain with a good fall is 
usually now preferred to a larger one with a flatter 
gradient. Similarly to the battle of the gauges, that of 
large versus small drains has resulted in the victory of the 
latter. In one sense it is as cheap to irrigate land with 
twenty as with ten thousand gallons per unit of area. It 
is, moreover, always advisable to have, if possible, a 
redundancy of sewage at command, as it is frequently 
necessary to give crops, especially grass ones, an extra dose 
now and then. It is better to have a few acres too few 
than too many, particularly if the soil be of a poor descrip- 
tion and one which can stand a great deal of the fer- 
tilising fluid, for if the supply on ground of this nature 
be stinted the crop will come to nothing. There is no doubt 
but that the necessary land can be procured whereupon 
to utilise the sewage of the metropolis, but it must—at 
least a large portion of it—be of a character that will 
allow of a liberal allowance per acre being allotted to it. 
It is not a question of so many thousand acres, viewed in 
the agricultural sense, but of so many square miles, which 
invests the subject with a territorial aspect not previously 
contemplated. 


in either of these 








PRIVATE BILLS OF THE SESSION, 

THE number of private bills to be petitioned for in the par- 
liamentary session 1870 gives slender promise of extensively 
renewed activity to the civil engineering profession. The par- 
liamentary stages, as our readers may know, in the advance- 
ment of private bills are—pubiication of notices in the London, 
Edinburgh, and Dublin Gazettes, as the locality to which the 
bills may apply require ; the deposit of notices in certain public 
offices ; the lodgment of plans, sectiuns, aud books of refer- 
ence, where new works are involved, in the private-bill offices of 
Parliament, at the Board of Trade, and at certain other public 
offices, on or before the 30th cf November ; and the deposit of 
copies of the bills at the same offices on or before the 23rd of 
December. The date for the deposit of copies of the bills having 
now passed, the maximum number of bills to be petitioned 
for is of course kuown, and this will, as usual, be subject to a 
considerable deduction. 

The number of bills to be petitioned for which invelve the 
execution of works is this year no greater than it has been 
for several years past. In anticipation of the session of 1867 
there were 179 sets of plans deposited ; for 1868 there were 124, 
and for 1869 there were 130 sets of plans lodged ; for 1870 the 
number of plans and sections deposited is 138, including 
the plans for ten bills for pier and harbour works, which 
may be carried out on provisional orders of the Board of Trade, 
without the sanction of Parliament. Of the 138 bills invelving 
new works, 91 are for railways and tramways, and the remainder 
tur gas and water bills, and miscellaneous. 

The railway bills are 57 in number, but many of them are for 
abandonment of works, extension of time for executing works, 
and capital arrangements, the “ plans” for which do not require 
to be deposited at the private bill office. The street and road 
tramway bills are 24 in number, and include schemes for London, 
Leeds, Birmingham, Glasgow, Dublin, Plymouth, Manchester, 
Liverpool, Worcester, and other places. The most important 
engineering works foreshadowed by the plans and bills lodged are 
bridges across the Severn and the Tay. Notes respecting these 
and some of the other bills are reserved for a future number. 





SovTu KENstxcton Musevy.—Visitors during the week ending 
24th December, 1869.—On Monday and Tuesday, free, from 10 
a.m. to 10 p.m.—Museum, 4315 ; Meyrick and other galleries, 581. 
On Wednesday, Thursday, and Friday.(admission 6d.), from 10a.m. 
till 4 p.m.: Maseum, 1323 ; Meyrick and other galleries, 57 ; 
total, 6276 ; average of corresponding week in former years, 6643 ; 
total from the opening of the Museum, 9,011,881. 

NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION.— 
We have much pleasure in announcing that Mr. Charles Dickens 
(the president) will take the chair at the annual dinner in behalf 
of the funds of the Newsvendors’ Benevolent and Provident Insti- 
tution, at Freemasons’ Tavern, on the 5th of April. It will be re- 
membered that ill-health prevented Mr. Dickens from filling this 
position in April last. We congratulate the newsvendors upon 
gaining so able a chairman, and recommend their deserving insti- 
tution to a generous public. 

A DREADFUL accident occurred on Tuesday morning on the Great 
North of Scotland Railway, near Huntley, some forty miles from 
Aberdeen. The storm of the past week rendered it necessary to 
keep portions of the line clear by the use of a light snow plough. 
This morning, Mr. Bate, one of the inspectors of way, a driver, 
and three firemen were employed on two engines with the plough 
attached at this work. Suddenly, when proceeding along an em- 
bankment, the engines sprang, as it were, from the rails over to 
the opposite sides of the line, dragging tender and plough with 
them. One of the engines was greatly damaged, being crushed 
into the tender, while the second engine, after rolling over twice, 
alighted on its wheels, having only sustained a breakage of the 
funnel. On assistance.coming quickly to hand, Mr. Bate, the 
driver, and two of the firemen were found to have been killed by 
the accident. The fifth man escaped with some slight bruises, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3535. Benjamin JosEPH BaRNARD MILLS, Southampton-buildings, London, 

“Improvements in meaas for securing bales of fibrous and other sub- 

stances.”—A communication from Allan McDougall Clark, Calcutta, 
British India. 

j. Wituram Scott, Hawick, 


Roxburgh, N.B., ‘“‘Improvements in 





electric telegraph apparatus for continuous printing.” 

3539. FrRepeRIc ARTHUR Harrison, Birmingham, ‘‘ An improved buckle 
or fastening for braces, belts, and other articles of wearing apparel.” 
3540. James CHILDs, Victoria-street, Westminster, *“‘ Improvements in 

the manufacture of bread and biscuits.” 

3541. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve 
ments in crucibles, melting pots, retorts, furnaces, and other articles 
subjected to an elevated temperature.” — A communication from 
Auguste Ponsard, Paris.—7th December, 1869. 

3543. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, ‘lm 
provements in photo-mechanical printing, and the reproduction of 
designs.” 

3544. Jonn Stewart Ropertson, Glasgow, Lanarkshire, N.B., ‘Im 
provements in horse-shoes for frosty or snowy weather.” 

3545. Marnias Kos, Robert-street, London, ‘‘An improvement in 
screw propellers for the purpose of reducing the slip of the same.” 

3546. Epwarp We.pon, Sheffield, ‘‘ lmprovemeuts in portable appa 
ratus provided with means for carrying and cooking food, for contain 
ing and heating liquids, and with appliances for the toilet, and other 
like purposes.” 

3547. Micuae. Stee_, Hammerton Mill, Leeds-road, Bradford, Yorkshire, 
“Improvements in the trap twisting frame or machinery for twisting 
or doubling worsted or other fibrous substances.” 

3548. GeoRGE Preston and Joun Prestice, Deptford, Kent, ‘* Improve- 
ments in apparatus for regulating the supply of water to water-closets 
and other similar places.” 

3549. BensaMIN FRANKLIN Stevens, Henrietta-street, Covent-garden, 
London, “Improvements in the working of glass, and in forming 
sheets and other articles therefrom.”—A con:munication trom Thaddeus 

yatt, Atchinson, Kansas, U.S. 

i. Mark Frexcn Anperson, Priory-row, Coventry, Warwickshire, 

Improvements in treating sewage, and in the manufacture of manure 
therefrom.” 

3551. Avcustus Lea Brickne.., Stratford-upon-Avon, Warwickshire, 

“Improvements in gates, and in the posts or supports for the same.” 

52. ALEXANDER MELVILLE CLARK, Chancery-lane, Londen, ‘* A new or 

















improved mode of ornamenting figured musling and gauze fabrics.’ 


A communication from Adolphe Teissonniére, Boulevart St. Martin, 
Paris.—8th December, 1869. 

3554. Epwin WALKER, Heckmondwike, Yorkshire, “Improvements in 
gas burners.” 

558. Jonn Loaver, Upper Clifton-street, Worship-square, London, and 
WitutiamM Henry CuHILp, Worship-street, London, ** Improvements in 
liquid meters.” 

Casimir Stpriot, Milan, Italy, “An improved apparatus for exhi 
biting placards, posting-bills, and other advertisements.” 

3562. WittiaM Roserr Lake, Southampton-buildings, London, 
provements in vices.”—A communication from John Simpson, Cleve 
land, Ohio, U.S. 

6. JOHN BALLANTYN, Tweed Vale Mills, Walkerburn, near Innerleithen, 

Peebles, N.B., ‘‘ Improvements in the manufacture of yarns or threads, 

and in the mechanism employed therefor.”—9th December, 1869 

SamMvuet Barser, Liverpool, “Improved means of and 
for the propulsion and steering of navigable vessels.” 

$287. Puitippe Kocn, Manchester, ‘‘ Improved modes of fastening th 
knobs or handles of locks and latches of doors and gates, and for ot} 
similar purposes.” — A communication from Charles Bristol, 
Haven, Connecticut, U.8.—15th November, 1869. 

3373. Joun THOMLINSON, Abbey-street, Carlisle, “‘Improvemerts in the 
manufacture of cements. tnd November 1869, 

3 . StepHeN Corron, Belfast, Ireland, ‘‘ Improvements in machinery 
for preparing flax, hemp, worsted, silk, and other fibrous substances.” 
—24th November, 

$446. GeorGe Braprorp McFarLanp, New York, 
improved convertible double-centre rotary engine.” 

1869. 

523. WILLIAM SHanks, Johnstone, Renfrewshire, N.B., ‘‘ Improvements 
in machinery for forging shoes for horses and other animals.” — 
December, 1869. 

3529. Davip Ropertson, WILLIAM Leckie GranaM WriGHT, and JAMES 
More, Glasgow, Lanarkshire, N.B., ‘*‘ A new or improved arrangement 
of apparatus for forcing and projecting liquids and fluids.” 

3531. Henri PAuL De Meyricnac, Boulevart de Strasbourg, Paris, ‘‘A 
new or improved tubular apparatus for brushing and wet-rubbing 
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3542. CHARLES WynpDHAM, Southover, near Lewes, Sussex, ‘‘ Improve 
ments in apparatus connected with velocipedes.”—7th December, 1809. 
8553. HenRY SaMueL Rusu, Brockley-terrace, New Cross, Kent, ‘Im- 

provements in railway chairs.” 

3555. WittiaM Jounson, Elms, Sketty, Glamorganshire, South Wales, 
*“*An improvement in machinery for pressing wool, cotton, hemp, and 
other materials.” 

WituiaM Tranter, Birmingham, “‘ Improvements in fire-arms.” 

3559. Dan CLayton, Bradford, Yorkshire, ‘‘ Improvements in shuttles.” 

3561. Jonny Hamitton and Ropert Parerson, Glasgow, Lanarkshire, 
N.B., “‘Improvements in collapsible casks or vessels for containing 
fermentable and aerated beverages.” ° 

3563. JosepH FisHER ALEXANDER, New York, U.S., ‘‘ Improvements in 
undulating propellers for steamships and other vessels.” 

. CHARLES AnToNIO McCaLta, Northampton-street, Birmingham, 
‘Improvements in closing and stoppering bottles, tubes, and other 
such veasels, and in the means of regulating and measuring the flow of 
liquids from such vessels.”—9th December, 1869. 

8567. Henry Wairraker, Manchester, and WittiAM Brapsvry, Prest 
wich, Lancashire, ‘‘An improved method of connecting the ends of 
packing hoops or other metal hoops cr bands, and for apparatus 
employed in connection therewith.” 

3568. Henry KersHaw, Laister Dyke, near Bradford, Yorkshire, “ Im- 
provements iu means or apparatus employed when spinning worsted or 
other fibres.” 

$8569. Grorcx Fox Locayn, Glasgow, Lanarkshire, N.B., “‘A new or 
improved means for utilising waste heat and for consuming smoke, 
which is also applicable for drawing off and consuming noxious gases 
or vapours.” 

3570. WiLttiam Epwarp Gepce, Wellington-street, Strand, London, “ Im- 
provements in velocipedes.”—A communication from Antoine Boeuf 
and Frangois Nicolet, Tarare (Rhone), France. 

3571. James WILuI1s, Stocksbridge Works, near Sheffield, “ Improvements 
in the manufacture of sunshades and umbrellas.” 

3572. Tuomas Sexton SaRNeEy, Catherine-street, 
ments in the means of fishing or connecting railway rails. 

3. ALEXANDER MELVILLE CLark, Chancery-lane, London, “‘ Improve- 

in the ornamentation of shell brooches and other articles of this 
material.”—A communication from Joseph Francois Sordoillet, Boule- 
vart St. Martin, Paris. 

3574. Witu1AM Barnes, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, “Improvements in apparatus for actuating and controlling 
railway signals and switches, and for working railway turntables.” 

3575. Ropert James Ransome, Ipswich, Suffolk, James Deas, Glasgow, 
Lanarkshire, N.B., and Ricuarp CHRISTOPHER Rapier, Westminster- 

chambers, Westminster, ** Lmprovements in tramways.” 

3576. Witu1amM Yroman and James GILBERT, t-strect, Walworth, 
Surrey, ‘‘ Improvements in shuttle sewing machines.”—10th Decewbe-, 
1809. 

3577. Wittiam Dowwnuna, Sheffield, ‘‘ An improved breech-loading cart- 
ridge with lubricating ball.” 

8577. Georce Waits, Hemingford-road, Islington, London, “ Improve- 
ments in the apparatus used for steering, controlling, and propelling 
steamships and other navigable vessels.” 

8582. WiLLiaM Epwarp Newton, Chancery-lane, London, ‘“ Improved 
apparatus for folding printed sheets of paper, and for cutting and 
folding printed sheets of p per they issue from the printing 
machine.”—A communication from Richard March Hee, New York, 
U.S. 

8584. ELten Simcor, Harpenden, Wilts, ‘“‘An im 
for filing music, and business and other papers.’ 

$585. Wituiam Isaac Hrruerineton, Manchester, ‘‘ Improvements in 
motive power engines, specially adapted for propelling ships, but which 
may be employed for other purposes.” 

$586. Thomas Moore, Aston, near Birmingham, “Certain improvements 
in knobs for doors, bedsteads, and other purposes.” 

$587. WitL1AM ALFRED MarsHaLt, Canonbury, London, ‘“ Improvements 
in the manufacture of electric telegraph cables, and in apparatus 
employed therein.” 

$588. Henry Cockry and Francis Curistopuer Cockey, Frome Selwood, 
Somersetshire, ‘‘ Improvements in steam boilers and in the setting 
thereof.” 

3589. Witniam Crartes Green, Duck-lane, Edward-street, London, 
“Improvements in breech-loading fire-arms.” 

3590. Hewry Wriison, Stockton-on-Tees, Durham, “Improvements in 
machinery for cutting timber into laths, strips, flooring, and other 
boards and pieces, also for cutting metals and other materials,” 
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3591. Witutam WIL.i1aMs, Mitford-street, 

subaqueous and tunnel communications, such, for instance, as sub- 
marine and other railway tunnels, and in generating tidal and hydraulic 
pheumatic power to be used for such communications and otherwise.” 
—Llth December, 1869 


Liverpool, ‘‘ Improvements in 


$592. THomas Rawstaorne, Preston, Lancashire, “Improvements in 
putting twist into sliver or yarn from the flyer eye to the front rollers 
of frames tor cotton, woollen, or other fibrous substances.” 

3503. Puiuirre Kocu, Manchester, “Improved machinery for manufac- 


turing untapped nuts intenved for screw bolts 


3504. James Turner and Jonn Turner, Rochdale, Lancashire, “‘ lm- 
proved lubricators for steam engines.” 
ou. GeorGe OLpROYD, JomN OLpRoyp, and Mark OLpRoyp, jun., 


Spinkwell and Calder Mills, Dewsbury, Yorkshire, ‘*‘luaprovements 
ln Ineaas or apparatus employed in weaviny.’ 

Joun Garrett Tonovur, Soutbampton-buildings, Chancery-lane, 
London, “lmprovements in machinery or apparatus for sewing or 
stitching together the numbers of separate parts of a volume in the 
operation of bookbinding.”—A commuuication from Heury Grabam 
Thompson and Reune Martin, New York, U 

EpWARD ALFRED Cowper, Great 
improvements in rotary sieves.” 
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George-street, Westminster 






Gloucestershire, and 


3600. Puitie Cuaries Evans, Brimscombe Mills, 
Henry James HocG Kine, Glasgow, Lanarksuire, N.B., ** lmprove 
ments in apparatus for feeding wool, cotton, or other fibrous materials 


to carding or other machines 

O01. ALEXANDER Bakr, Glasgow, Lanarkshire, N.B., “ Lmprovements in 
ipparatus for blowing organs.” 

Souz, WiLLiaAM AsQuirH, Grorce Boorn, and Grorce PICKERSGILL, 
Halifax, Yorkshire, *‘ Improvements in machinery to be employed for 
cutting and boring metals.” 

403. Henry Evwarp Newton, Chancery-lane, London, * Improvements 
in net machines A communication frou: George Bonham Lewis and 
William Monder Ward, East Boston, Massachusetts, U.S 

3604. Ropert Joun Carpenter, Old Broad-street, London, “‘ An improve- 

manufacture of iron "A communication from 


ment in the and steel 






Sidney Wright Hopkins and Frank Howard Collins, New York, U.S 
3605. JosepH Garber, Bootle, Lancashire, *‘An improved mode of 
cutting veneers A communicatiop from William Henry Williams, 
New York, 8 
t ticH » WeLLes_y Bersarp, Kildare, Ireland, ‘* Improvements in 
Candice ial r iluitation candies A columunication from Casimir 


Clery, Paris 
Vict 


Vays, ught 


Westminster, ‘*‘ Improvements 
rary railroads.” 


ria-chamber 


sud telu 





permanent way, 


on, near Birmingham, ‘ Certain improvements 

















4, 43, pianos, and other purposes. 

30 Low and Epwarp Pi.kinoroyx, Bolton, Lancashire, 
vernents in looms fur weaving.” 

10. B 4kD BENVENUTO DE ORI Chancer3 London, *‘ An 

improved method of raising navigable Vessels oF er heavy bodies 

above the surlace of the water 

3611. Wittiam Heprte, Low Walker, ne Newcastle-on-Tyne, 

Northumberland, and MarrHew Stain Seuth Shields, Durham, 
“In vements in furnace bars and furnaces.’ 

rer McGee and WiLtiam MoGrs, lais Renfrewshire, N.B., 

vements in machinery for dvubling and winding fibrous 

M ou-Tees, Durham, Improvements in 


covling liquids, which improvements are 





1 mM and surface condensation 




















‘Kes, Westbromwich, St slire, Improvements in 
machinery for culling or shaping screw ind the Leads of bolts, 
and for other like purposes 

3615. WiLtiam Epwakp Newror, Chancery-lane, London, * Improvements 
in harness for looms A communication fr Alrred Brayman Corey, 
Providence, Rhode Island, U.s 

616. WitLiamM Epwarp Nev Chancery-lane, London, “ Improve- 
ments in rotary engines A communication from Hezekiah Olney, 
Robert Asaph Delong, and Luci Ktufus Townsend, Malone, New 
York, U.5., and Julius Amasa Townsend, rence, New York, U.S 

3617. GeorGe WALLACE HONEYMAN, G Durham, An 
improved preparation for the removal and prevention of incrustation 
in steam DOLicr> Lath De ier, Ld0, 

3618. WitLtiaM CoLLerr HomersuaM, Willes road, Kentish Town, London, 
* Improvements in pipes aud conduits, and in the joints thereof 

3619. NicHoLas Procter Burcos, Waterlov-road, Surrey, ** An improved 
avuuvie or silyie-acling pulp, 

3620. Wittiam Ropert Lake, Southampton buildings, London, *“ Im- 
provements in apparatus lor luaking and breaking electro-magnetic 
circuits, chiefly designed for governing short or local circuits, for 


A communication trom 


New Jersey, U.S 


1als on long telegraphic lines.’ 
i Seymour Hidden, Millourn, 
YARD JOHNSON, Mauchester, * Improvements in the arrange- 
mstruction of granuries, and in or apparatus 
rehovulihg, elevating, and distributing gram A com 
e Hardesty Johnson, Buffalo, New York, U.S. 

* Certain improve- 





ments and ¢ machinery 
for drying, 
munication from Geo 

3623. WiLLiAM KEATING STock, Darlington, Durham, 
ments in looms fur weaving.” 

3626. JAMES OUTRAM, Sevenoaks, Kent, 








‘‘Improvements in propelling 
Vessels 

27. Josern Henry Sams, Bon Accord Works, Aberdeen, N.B., *‘Im- 
provements in seed-sewing machines and manure distributors.’ 
Epwarp Tomas HuGHes, Chancery-lane, London, *‘ Improvements 
\ communication from 


3628 
in wood-moulding and panelling machines 
Alonzo Stockbridge Gear, New Haven, U.S 

3629. Tuomas Pakky, Balham, Surrey, and James McHarpy, Edinburgh, 
Midlothian, N.B., ** An improved drag or brake applicable to wagons, 
omni buses, carriages, and olher wheeled vehicics 

3031. GEORGE Seymour, Lime-street, London, “Improvements in the 
construction of ships and Vessels tu lacliitate the steering and pro- 
pelling the same. 

3652. Joun Soorr Barrye, Stirling, N 

m 


In’s-inn-fields, I 


B., “‘ lmprovements in mechanism 
¢ woollen and other yarns 
JOUNSON, mdon, *‘ Improve- 
ts in Ineaus or apparatus tor reducing friction A communication 
ktienne Paul Legrand, and 





Linck 


from Jean Buptiste Delaye, Arinand Desir 
Léon Pierson, Paris. —l5th December, 1809. 

3634. Josepu Hear, Hampstead-road, London, “ Improvements appli 
cable to earth closets or commodes and urinais,” 

3638. Sipney Jounson, West Croydon, Surrey, * Improvements in velo- 
cipede carriages aud vehicles. 

3640. GrorGce WiLson, Field Head, Sheffield, ** Improvements in railway 
wheels 

3642. James OurraM, Sevenoaks, Kent, “‘ Improvements in steam motive 
power engines.” 

3644. Freperic Exiot Ducknam, Millwall, London 
hydrostatic weighing machines, applicable also for 
other similar purposes.”—1l6th December, 1869. 


‘Improvements in 
testing chains and 





Patents on which the Stamp Duty of £50 has been Paid 

3382. Joun Sotomons Benson and JOHANN VON DER POPPENBURG, 
Birmingham, “‘ Breech-loading fire-arms.”—22ad December, 1866, 

3434. Wituiam Clark, Chancery-lane, London, ‘Fixing rails to the 
sleepers or permanent way of railways.”—29(h De 1866. 

220. CHARLES WHeEaTston", Park-crescent, Portland-place, 

Electric elegraphs &c.”—28th Jaxneury, 1867, 

3417. WILLIAM Sauiu, barnard Castle, Viruam, 
December, 1806. 

18. WILLIAM CHIPPINDALE, 
carriages to each other.’ 

ALAMETH CouLTHURsT, Nethercommon, Paisley, 


wher, 


London, 





“Street sweeper.”—20th 
Yorkshire, railway 


Harrogate, “ Coupling 
Jes j 





237. Perer Jack, jun., 
** Power looms for weaving terry and cut pile fabrics 20th January, 
1807. 

3391. Epwin ALLex, Burton-on-Trent, Staffordshire, ‘‘ Cleansing and 


purifying casks, &c,”—24th December, 1860 
3415. JonN Erskine Brown, Glasgow, Lanarkshire, ‘‘ Woven and other 
r, 186 





web fabrics.” —29th Decembe 


Patents on which the Stamp Duty of £100 has been Paid. 
3438. Wi.t1aM Henpersos, St. Rollox, Glasgow, Lanarkshire, N.B., 
“Obtaining iron and steel from certain ores, &c.”—24th November, 





2, Ropert Lakry, Ardwick, Manchester, and Joun Watx, Manchester, 

‘“‘ Spinning and doubling cotton, &¢,”—24th December, 1862. 

$482. WituiaM Bripers Apams, Holly Mount, Hampstead, Middlesex, 
‘ Railways and tramways.” —8lst Dece.nber, 1802. 

3453. CROMWELL FLeeTWoop VARLEY, Fortress-terrace, London, “‘ Electric 
telegraphs.” —26th December, 1862. 


Notices of Intention to Proceed with Patents. 

2417. Hernox House, Melton House, Oaks-crescent, Wolverhampton, 
Staffordshire, ‘‘An improved apparatus for effecting communication 
between railway passengers, guards, and engine-drivers.” : 

2422. Tuomas BeckwiTH, Stuckton-on-Tees, Durham, ‘* Improvements in 
reaping and mowing machines.” 

2424. Jouw CowaN, Hammersmith Bridge Works, Barnes, Surrey, “‘ Im- 
provements in the manufacture of soap.”—13th August, 1809. 

2433. Tusoruitus Coap, Truro, Cornwall, “Improvements in the con- 
struction of sewing machines.”—i4th August, 1869. 

2446. Henny Hupson Trenor, New York, U.8., ‘An automatic passenger 
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register or apparatus for recording the number of individuals entering 
any place or vehicle or passing over such apparatus.”—16th August, 1869. 

2456. Maurice HerrMaNN Jacopt, Chancery-lane, London, “An im- 
proved galvano-plastic process for depositing iron, applicable for the 
reproduction of engraved surfaces, stereotyping, and other useful and 
ornamental purposes.”—Partly a communication from Eugene Klein, 
St. Petersburg, Russia.—17th August, 1869. 

2480. Wittiam NeLson Hetcuinson, Wellesbourne, Bideford, Devonshire, 
“Improvements in locomotive engines and railway carriages.” 

2482. Freperick Brapy, Fitzroy Works, Euston-road, London, ‘ TIin- 
provements in the means and apparatus for the manufacture of caustic, 
ammonia, and ammoniacal salts.” - 19th August, 1869. 

2506. Louis Dominique Girarp, Faubourg Poissonniére, Paris, ‘ Im- 
provements in railways and in railway rolling stock, parts of which 
improvements are also applicable to other purposes.”—23rd August, 
1869. 

2513. Joun Wu.tiams, South Castle-street, Liverpool, ‘‘An improved 
junction of barrel and action for breech-loading fire-arms and sporting 
guns, with self-acting exploded cartridge extractor.”—24ih August, 
1569. 

2521. Wittiam Jonn Cocksurn-Muir, Westminster, ‘‘ Improvements in 
the construction of the permanent way of railways and tramways.”— 
25th August, 1869. 

2549. Samuet Cunuirre Lister, Bradford, Yorkshire, ‘‘ Improvements in 
looms for weaving pile and other fabrics, and in yarns for pile fabrics, 
and in sizing them.”—27th August, 1869. 

2576. Wittiam GLover, Prestwich, Lancashire, ‘ Improvements in looms 
for weaving.” 

2577. WittiaM Epwarp Newton, Chancery-lane, London, ‘ Improve- 
ments in washing machines.”—-A communication from John Jackson 
Grant, Philadelphia, Pennsylvania, U.8.—31st August, 1869. 

2639. Henry BerNouctii Bartow, Manchester, ‘‘ An improved knitting 
machine.”—A communication from Charles Albert Shaw, Biddeford, 
Maine, U.S., and Jonas Hinckley, Norwalk, Ohio, U.S. 

2640. SamuerL Oppy, Adelphi Ironworks, Salford, Manchester, and 
Rosert Nutra.y, Bury, Lancashire, ‘Improvements in mules for 
spinning.”—Partly a communication from John Burns Smith, Wap- 
pinger-Falls, New York, U.8.—8th September, 1869. 

2685. WittiaM Epwarp Newton, Chancery-lane, London, ‘‘ An improve- 

ment in pumps.” — A communication from Joseph William Douglas, 

Middletown, Connecticut, U.S.—14th September, 1869. 

2698, ALFRED VinceNT Newton, Chancery-lane, London, ‘* Improvements 
in steam and caloric eugines.”—A communication from Alexander 
Heudry, Victoria, British Columbia.—1l5th September, 1869. 

2793. SAMUEL GEORGE ARCHIBALD, Edinburgh, Midlothian, N.B., “ Im- 
| eer machinery for carding and twisting, or spinning oakum, and 
‘or balling the same.”—25th September, 1869. 

2811. WitttAM Epwarp Newron, Chancery-lane, London, ‘ Improve- 
ments in lappet or embroidering looms.”—A communication from 
Nelson Kingsland Adams, South Orange, New Jersey, U.S.—27th 
September, 1869. 

5. Winttam Epwarp Newton, Chancery-lane, London, ‘“ Impreve- 
ments in sewing machines.”-—-A communication from Benjamin Porter 
Howe, New York, U.S.—-lst October, 1869. 

3872. Georce Rircnie, Tyrwhitt-road, Lewisham-road, Kent, and JouN 
tiTCHIE, Stonefield-street, Barnsbury, London, ‘‘ Improvements in 
tents, weather protectors, sunshades, and umbrellas.”—22nd November, 
1869. 

3395. Joun Bincn Pappon, Hove, Sussex, “ Improvements in apparatus 
used in the manufacture of gas.” 

3400, James Downs, Kinyston-upon-Hull, Yorkshire, ‘ Improved 
hydraulic presses used for seed crushing, oil expressing, and other 
Similar purposes.”—24(h November, 1869. 

3415. Joun Keats, Leek, Staffordshire, ‘An improved manufacture of 
buckle.”—25th November, 1869. 

3423, Bensamin Woop, Wordsley Foundry, near Stourbridge, Worcester- 
shire, ‘Improvements in the manufacture of lids for railway axle- 

boxes.” —-26th November, 1869. 

3433. GeorGe Bertram, Edinburgh, Midlothian, N.B., and Micwae. 
PatTeRSON, Ivy Bridge, Devonshire, ‘* Certain improvements in appa- 
ratus for straining paper pulp.” 

3437. James HowarpD and Epwarp Tenney Bousrieip, Bedford, ‘ Im- 
provements in apparatus for cutting standing crops and collecting the 
same when cut.” 

$442. Bensamin OLprieLp, Coventry, Warwickshire, “ Improvements in 
looms, and in devices to be employed therewith for weaving.” — 27th 
Novenber, 1569. 

$457. Wittiam Parwam, Northgate-street, Bath, Somersetshire, ‘‘ Im- 
provements in the construction of horticultural and other buildings 
and structures.” —29th November, 1869. 

3471. RicHarp Hornspy and James Epwin PHI wipes, Spittlegate Lron- 
works, Grantham, Lincolnshire, ‘‘Improvements in reaping and 
mowing machines, and in apparatus for sharpening the knives of such 
machines.”—s0th November, 1869. 

3479. Fectx Napoceon Tarcet, Colyton, Devonshire, ‘‘ Improvements in 
water-closets.” 

3484. Ropert Nicnotson Suicat and Witiiam Forrest DENHOLM, 
Chirnside Bridge, Berwick, N.B., ‘‘ Improvements in the straining of 
paper pulp and in the machinery, mechanism, or apparatus therefor or 
connected therewith.”-—1lst December, 1860. 

3496. WitttaM TarHam, Rochdale, Lancashire, ‘‘ Improvements in ma- 
chinery for opening and breaking hard waste rags of cotton, wvollen, 
flax, or silk, and for scutching and carding cotton, wool, and other 
fibrous substances.” 

3497. JoHN Smirn, Carshalton, Surrey, and Tuomas Eastwoop, Lambeth, 
Surrey, ‘‘ Improvements in working and reversing the valves of steam 
and other engines.”—3rd December, 1869. 

3564. Ru LL ARNOLD BaL.ovu, Massachusetts, U.S., ‘‘ Improvements in 
fire-resisting safes, steam boilers, pipes, or various other articles liable 
to exposure to heat.”—A communication from John Pevear Gruly, 

Massachusetts, U.8.—9th December, 1869. 

3597. Witt1AM Rospert Lake, Southampton-buildings, London, ‘An 
improved mode of and means for preserving dead human bodies and 
animal carcases.”—A communication from George Washington Scollay, 
St. Louis, Missouri, U.8.—13th December, i869. 

2378. CLinton EpccumBe BroomaNn, Fleet-street, London, ‘ Improve- 
ments in means or apparatus for carrying or storing eggs.”-—A com- 
munication from Philip Paul Josef, Buffalo, U.S.—9th August, 1869. 

2419. Epwin JonHn GrapuaM, Shepherdess-walk, London, ‘ Improve- 
ments in machinery vr apparatus for plaiting or folding textile fabrics, 
paper, and other like materials.” 

2421. Epwarp Jacop Hitt, Victoria Station, Pimlico, London, and 
Ricuarp Davis, Craven-street, Strand, London, ‘* An improved sig- 
nalling apparatus used in hand signal lamps.”—13th August, 1869. 

2436. Ponn Bryant RusnBrook, St. Andrew’s-street North, Bury 
St. Edmunds, Suffolk, ‘An improved hurdle for folds for lambs and 
sheep.” 

2427. Grorce Asu, Great Marlborough-street, London, “An improved 
denture or appliance for carrying and supporting artificial teeth in the 
mouth by suction.—1l4th August, 1869. 

2439. JONATHAN MurcHe tt, Bradford, Yorkshire, ‘‘Improvements in 
kilns for burning bricks, lime, and articles of earthenware.”—15th 
August, 1869. 

2461. Joun Cuecketrs, Raglan-street, Wolverhampton, Staffordshire, 
* An improved window blind.” 

2462. Joun Jenkins, St. George’s Wharf, Grand Surrey Canal, Camber- 
well, Surrey, ‘ Improvements in treating and in lining the interior of 
casks to preserve their contents from the effects of must or other smells 
arising from the wood.” * 

2469. Ropert Franais Farrwir, Victoria-chambers, Westminster, ‘‘ Im- 
provements in injectors for feeding steam boilers with water.” 

2474. Harry Wuiresipe Cook, Ovington-square, London, ‘‘ Improve- 
ments in turret and other large clocks.”—18th August, 1869. 
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All Pye having an interest in opening any one of such applications 

should leave particulars in writing of their objections to such application 

, the office of the Commissioners of Patents, within fourteen days of its 
ate. 





List of Specifications published during the Week ending 
25th December, 1869. 


1280, 8d.; 1292, 2s.; 1205, 10d.; 1851, 10d.; 1869, 8d,; 1261, 4d.; 
1862, 10d., 1363, 10d.; 1336, 1s.; 1396, 8d.; 1405, 1s. 4d.; 1408, 1s.; 1410, 2s.; 
1411, 8d.; 1422, 28; 1425, Sd; 1429, 10d.; 1481, 38.; 1433, 10d.; 1434, 10d.; 
1485, 1s.; 1436, 8d.; 1438, 1s. 4d.; 1441, 8d.; 1443, 10d.; 1444, 6d.; 1445, 8d.; 
1446, 28. 2d.; 1448, 10d.; 2449, Sd.; 1451, 6d.; 1452, 2s, 4d.; 1455, ld ; 1457, 
8d.; 1465, 6d.; 1466, 10d.; 1469, 10¢.; 1471, 10d.; 1475, 8d.; 1479, 6d.; 1480, 
8d ; 1482, 8d.; 1485, 6d.; 1489,8d.; 1490, 6d.; 1491, 4d.; 1492, 4d.; 1496, 4d.; 
1497, 4d,; 1501, 4d.; 1502, 8d.; 1503, 4d.; 1505, 8d.; 1606, 4d.; 1507, 4d.; 
1509, 4d.; 1511, 4d.; 1518, 4d.; 1514, 4u.; 1515, 8d.; 1517, 4d.; 1518, 4d.; 
152i, 1s.; 1622, 4d.; 1524, 4d.; 1525, 4d.; 1527, 4d.; 1531, 8d.; 1532, 4d.; 
1683, 4d.; 1687, 4d.; 1539, 4d.; 1541, 6d.; 1542, 4d.; 1544, 4d.; 1547, 4d. 
1548, 4d.; 1550, 4d.; 1551, 10d; 1552, 4d.; 1653, 4d.; 1554, 4d.; 1553, 8d.; 
6161, 4d. 1562, 4d.; 1565, 4d.; 1573, 4d.; 1578, 8d.; 1579,4d.; 1597, Sd.;1677, 10d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex: 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The folluwiny descriptions are made from Abstracts prepared expressly for 
Tut FNGiNeEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1747. H. Kinsey, Nottingham, “‘ Steam boilers.”—Dated 5th June, 1869. 

The inventor forms the sides of such water spaces by casting them in 
one piece, and by preference he casts them together with stays, uniting 
together the two opposite sides at intervals, or screw stays or other 
fastenings might be subsequently applied to the cast water spaces, to 
connect together their two opposite sides. 

1750. W. B. LeacuMan, Leeds, “ Steam boilers.”—Dated 5th June, 1869. 

The boiler consists of two or more horizontal hollow cylinders or tubes 
containing the water to be heated and evaporated, which cylinders are 
connected by short vertical tubes, which keep the cylinders a short dis- 
tance apart, and through which the water circulates. Where two cylin- 
ders only are employed they are arranged one above the other. Where 
more than two are employed they are arranged two deep, side by side, 
the cylinders in the lower tier being connected with one another by a 
transverse feed pipe. Steam domes or chambers are cast on the upper 
cylinder where two cylinders only are employed, or on each cylinder in 
the upper tier where more than two cylinders are employed. 

1754. C. GALL, Halifax, ‘* Furnaces.”—Dated 7th June, 1869. 

This consists in the construction and application of a series of pipes or 
hollow grate bars, open at one or both ends, and so arranged and operated 
as to rotate and reciprocate, also capable of containing or admitting water, 
air, steam, or other suitable liquid or fluid, to circulate therein, to prevent 
burning of the bars and the fuel from soldering or adhering to them. 
These pipes are mounted upon suitable bearings, and a worm wheel is 
fixed on each, and underneath is placed a horizontal rotary shaft, carrying 
a series of worms to gear into the wheels, rotary motion being given to 
this shaft by another shaft, on which is carried a sliding clutch, capable 
of gearing in one or other of two bevel wheels loose on the shaft.—Not 
proceeded with, 

1805. C. Stcart and W. WALKER, Manchester, “ Expanding tube ends.”— 
Dated 1th June, 1869. 

The inventor places a metallic cone, which is capable of being drawn 
towards one end of the cylinder by means of a screw passing through a 
screwed hole in the centre thereof. This cone, as it is drawn forward, 
acts against and expands three slides, which work in slots formed in the 
said cylinder, and each carrying a small steel or hardened iron roller, so 
that upon the cylinder being placed in the end of a tube, and the screw 
turned, the three slides, with their rollers, are thrust outwards beyond 
the circumference of the cylinder, and expand the tube at three equi- 
distant points. A spanner or lever is now fitted on to a square part of 
the apparatus, and the whole is turned round on its axis, which will have 
the elfect of expanding the end of the tube with a rolling motion, which 
spreads or rolls out the fibre of the metal, instead of having a tendency 
to separate the fibres and split the end of the tube, as very frequently 
occurs uader the method usually practised of simply driving or forcing a 
cone into the end of the tube.—Not proceeded with. 

1806. J. Hitt, Wolverhampton, ** Furnaces.”—Dauted 11th June, 1869. 

The inventor makes the bridge of the furnace hollow. The bridge 
opens into a chamber beneath it at the back of the ashpit, this chamber 
having a door in front. Any dust or ash accumulating in the hollow 
bridge and chamber may be removed by opening the dvor. The fire-bars 
are wade hollow and open at both ends, the front ends being fixed in 
holes in a dead plate or bearer at the front of the furnace, or being sup- 
ported in any other convenieat support, and the rear or back ends of the 
said hollow bars opening into the chamber in communication with the 
hollow bridge. 

1809. A. LararGur, Newcastle-on-Tyne, 
Dated 12th June, 1869. 

Two levers are employed suspended vertically on their axes, or nearly 
so, working on knife edges simultaneously, and which derive their 
motion from a tension rod which has one end fixed to a transfer lever, 
also with a kuife edge, or other mechanism of the weighing machines, 
and the other connected to a crosshead or bar, which same crosshead or 
bar is provided with two friction rollers, which work or roll in slots or 
openings provided at one extremity of the main or weighted levers, and 
causes the levers with weighted extremities to swerve in opposite 
directions from a perpendicular line to an angle below 50 deg., and one 
of their axes has a rack or other suitable appliances actuating a pointer 
travelling over a graduated dial. 
1sl0. J. H. RIDDELE, Cheapside, ‘* Pipe joints und connections.”—Duted 

12th June, 1869. 

The inventor forms at one end of each length or section of pipe a socket 
or chamber to receive the end of the section to be connected therewith, 
the socket being of such a diameter internally as to leave a space around 
the end of the pipe inserted therein for a loose packing ring, or collar, of 
india-rubber or other suitable elastic or compressible substance. When 
these improved joints are applied to gas pipes the inventor prefers that 
the packing ring should be of lead, and should be of a sectionally conical 
form, its broadest part being placed towards the bottum of the socket 
and made with sharp corners, which when the loose tlange is forced down 
upon the packing ring will bind tightly upon the sides of the tube and 
socket. Ordinary hemp packing and other materials may also be used 
fur this purpose. 

1811. G. W. Hower, Regent-street, *‘ Steam gauge.”—Dated 12th June, 1869. 

The object of this invention is to produce a steam gauge that shall be 
very sensitive in its action, easily adjusted, and shall not be liable to 
injury irom exposure to the steam. 

1810. E. G. Brewer, Chancery-lane, “Connecting pipes." —A communication. 
Dated 14th June, 1869. 

The pipes or tubes are formed with a bevelled ring at each end or in 
some Cases at one end only, a ring of india-rubber or other analogous 
material divides, as it were, the bevelled ends of the pipes, which are 
themselves received in a ring, clip, or clips, also of a wedge-like form, and 
held together by a nut and bolt, the latter also being wedye-shaped. 

1821. J. Younc, Hougkton-le-Spring, Durham, “ Slide valves.”—Dated 14th 
June, 1869. 

The inventor casts or otherwise forms recesses in the face of the slide 
valve, or in the cylinder faces, or in both, of suitable form and number. 
He so forms such recesses as to occupy a considerable proportion of the 
rubbing surface, say one-half, and not jess than one-fourth ot such surfaces. 
These recesses, at certain times during the movement of the slide valve, 
become charged with steam, such charges of steam retaining sufficient 
elastic force, as the slide valve face passes over the cylinder faces, to partially 
counterbalance the pressure of the steam at the back of the valve, and 
considerably reduce the friction and wear of such valves, which are con- 
sequently more durable. 

1836. W. Yates, Manchester, ‘‘ Furnaces.” —Dated 15th June, 1869. 

‘This consists in placing in each of the furnaces of steam boilers, and all 
other descriptions of furnaces, a perforated or ventilated metallic or 
earthen chamber formed as a frame, containing a number of plates with 
spaces between them, or formed as a chamber, with a number of holes at 
all sides, so that the air shall pass from the ashpit or frum the exterior 
of the furnace through the spaces or holes and be divided into thin layers 
or divisions or jets, and be thereby capable of immediately mixing with 
the smoke and guses in the furnace and cause their complete ignition, and 
thus prevent smoke issuing from the chimney, and also effect great 
economy of fuel.—Not proceeded with. 


“Weighing and registering.”— 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1755. B. F. WeaTHERDON, Chancery-lane, “‘ Tension swivel coupling.”—A 

communication.—Duated 7th June, 1869. 

This consists in interposing in the length of the chain a cylindrically 
formed swivel or coupling, having a piston provided with a stem or rod, 
and a loop or eye upon the opposite end of the cylinder, to which the 
links are secured, india-rubber, metallic spring cork, or other flexible 
material being employed for filling up the intervening space between the 
piston and the lower portion of the cylindrical coupling, so that the 
violent or sudden longitudinal concussion throughout the length of the 
chain is directly thrown upon the intervening elastic material or spiral 
spring.—Not proceeded with. 

1804. W. E. Newron, Chancery-lane, “ Submarine drilling apparatus.” —A 

communication.—Dated 11th June, 1869. 

This invention has for its object to furnish an improved submarine 
drilling apparatus, which shall be so constructed and arranged that the 
vessel, raft, or platform, which supports the operating mechanism may be 
raised and supported, so as to be unaffected by the ebb and flow of the 
tide and the force of the current, so that the drilling may be continued 
whatever be the state of the water, and which shall also be so constructed 
that the drills may be raised and revolved automatically, and at the same 
time, any one of the gang of drills may be detached and replaced without 
stopping or interfering with the operation of the other drills. 

1820. W. E. Newton, Chancery-lane, ‘* Actuating ships’ pumps.”—A com- 

munication.—Dated 14th June, 1869. 

This consists chiefly in the application to the vessel of a detachable 
paddle wheel, which will be revolved by the motion of the ship through 
the water, and which will by suitable gearing operate the ship's pump, 





The wheel can be readily removed when the pumps are not to be used, 
and as readily replaced when needed. 
1834. J. LinpLey, Clifton “‘ Oiling azles.”—Dated 15th June, 1869. 

The inventor provides an oil tank or vessel placed between the rails of 
the tramway, and he places therein a small ine or tube, closed at the 
bottom and capable of oacillating on pivots or bearings at or near the 
bottom thereof. In this cylinder the inventor places a plunger or piston, 
and perforates the sides of the cylinder below the position of the said 
plunger or piston, and he perforates the sides of the cylinder below the 
position of the said plunger or piston at its highest point, which is the 
normal position of the same. Leading from the lower part of this 
cylinder and two pipes or tubes, which extend upwards and project 
through beneath the edge of the lid of the tank, which is nearly the 
height of the axles, and connected to the cylinder lid, is a long boss, 
through which the rod of the plunger or piston passes, so that when the 
cylinder oscillates the tubes and plunger or piston rod oscillate therewith. 
1835. H. Baruaate, Salford, “‘ Communication in trains.’”—Dated 15th June, 

1869. 

Along the top of each compartment of the caniage there is a pull chain, 
or cord, or rod connected to a ratchet lever in connection with a catch and 
spring‘ and the tops of the levers of the several compartments are con- 
nected to one arm of an L lever by a chain or wire connected to one or 
more springs, and also to other chains or wires attached to semaphores, 
which when required act as signals outside one end of the carriage, or by 
percussion light signal lamps.—Not proceeded with. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1745. R. Law, Burnley, “ Throstle spinning srames.”—Dated 5th June, 1869. 
This consists in applying a serrated hook, pin, or catch opposite each 

flyer, to break or catch the snarl as soon as it begins to form, these hooks, 

pins, or catches being secured in, or formed upon, shafts, rods, plates, or 
bars attached to the guide wire board, so that all the hooks or pins, or 
several at a time, can be turned, slided, or moved out of the way when 
doffing, or for a short time while starting the frame.—Not proceeded with. 

1749. J. and S&S. W. Varney, Leeds, ** Treating sibre.”—Dated 5th June, 1869. 
This consists essentially in the use of a cylindrical or wheel comb 

mounted on a horizontal shaft, which revolves in suitable bearings on the 
frame of the machine. This comb is made of such a breadth that the 
longest of the fibres to be filled or fed shall be retained within the pins of 
the said comb. The material to be filled or fed is carried in slivers (wound 
on bobbins) turning in a suitable creel, which is mounted on and travels 
with the shaft aforesaid. Each of the slivers is delivered into the comb 
through longitudinal guides formed around the periphery of a drum, 
which is affixed to the shaft aforesaid between the bobbin creel and the 
wheel comb, so that each of such slivers shall pass between the partitions 
of the guides, of which there are as many on and around the drum as 
tbere are slivers in the creel. 

1807. R. Duckworta, W. GreEenwoop, J. Pearson, and J. LANGTREER, 

Blackburn, “ Sizing and warping yarns.” —Dated 12th June, 1869. 

This relates to apparatus for sizing coloured or fancy yarn, separate 
from the general body or plain yarn employed in producing cloth, and 
consists in sizing and beaming such yarn on separate or fancy beams, and 
in employing such beams on the loom with a separate or distinct weight- 
ing or letting off motion from that employed in connection with the yarn 
on the ordinary yarn or weavers’ beam, whereby the inventors are enabled 
to size, beam, and weave yarn of varying counts without the damage 
and loss occasioned by unequal strain consequent on use of apparatus 
heretofore employed for such purposes. 

1813. C. MATHER, Manchester, ‘‘ Ginning, burring, and cleaning cotton.”— 

Dated 14th June, 1869. 

This consists in the application of a blade of metal placed between the 
ordinary fine-toothed cylinder and revolving fluted guard. The blade of 
metal may be stationary, or made to vibrate on its lower side; attached 
to it, lying on the fine-toothed cylinder, the inventor sometimes applies a 
strip of raw hide or leather. The fibre adhering to the toothed cylinder 
is stripped off by means of a brush or other equivalent. 

1822. J. G. Tonave, Southampton-buildings, ** Shuttles for weaving.”— 

Dated 14th June, 1869. 

This relates to certain improved contrivances, combined with a shuttle 
for weaving, whereby, in the process of weaving, when a warp thread or 
threads break, or are so disarranged as not to form a clear shed, the weft 
thread is at once cut or broken, the cutting or breaking of the weft thread 
causing the weft stopping motion to act at once to step the loom. The 
cutting or breaking apparatus is so arranged as to act whichever may be 
the direction in which the shuttle is travelling. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1819. W. 8. UNDERHILL and J. Smirn, Newport, Sulop, *‘ Reaping and mow- 
ing machines.” — Dated 14th June, 1869. 

The inventors propose to construct in such manner that, upon being 
depressed to discharge the sheaf or cut grain collected thereby, a lateral 
or sideways movement is effected, and the sheaf or cut grain delivered in 
such a position that, with the ordinary swathing or dividing board, a 
sufficient space between the cut and uncut grain is left for the machine to 
continue in motion, and cut the entire field, leaving the produce to be 
bound up or otherwise disposed of at pleasure. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &e. 
-_ > FivzGERALD, New York, ‘‘ Firing projectiles.”—Dated 14th June, 
69. 


This consists in the construction and arrangement of a vessel with one 
or more cannons or mortars, whici will be partially submerged in water, 
and which can be made to throw shells or balls of different calibre. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
nom, & Ursa, Jvry-sur-Maine, France, “ Wax candles.”—Dated 2nd June, 

69. 


This consists in making wax, composite, or other moulded candles with 
longitudinal holes or channels, internally parallel to the axis of the candle 
in any suitable number, form, and size. By this means the quantity of 
melted matter in excess of that consumed by the wick will run into the 
holes or channels down to a part of their length, where the temperature 
is low enough to cause it to solidify, and where it will be utilised by the 
wick in proportion as the candle is burned. 

1743. A. WIGLESWIRTH, Liverpool, “ Curtain poles.”—Dated 5th June, 1869. 

This consists simply in fitting one end of the curtain rods or poles with 
spiral, helical, or volute springs, formed from steel wire or other suitable 
material.—Not proceeded with. 

1751. F. Honmann, Ipswich, ‘Sewing machines.” —Dated 5th June, 1869. 

The shuttle works to and fro horizontally, and in a straight line across 
the path of the needle below the cloth plate, and is operated by a hori- 
zontal vibrating lever, whose fulcrum or pivot is fixed in some convenient 
part of the back of the frame. The lever is caused to vibrate by acam 
tixed on a rotating shaft, which, by toothed wheels or otherwise, is 
operated from the criving wheel, and which also carries the feed cam. 
The shuttle is supported in a carrier or holder fitted to slide upon a 
straight horizontal bar or rod, secured at its ends to the frame,—Not pro- 
ceeded with. 

1808. R. Witson, Blackburn, “ Fasteners for neckties.” —Dated 12th June, 
1869. 


At the back of the tie is secured (by stitching through holes therein) a 
strip of thin metal, which is also provided with a hole through which the 
collar stud is passed, a second strip uf metal is employed and provided 
with a corresponding hole for the stud, a portion of the edge of the first- 
named strip of metal is “ turned over” and forms a groove or passage in 
which the second-mentioned or front strip may slide or move downwards, 
—WNot proceeded with. 

1814. W. R. Lake, Southampton-buildings, ‘‘ Sewing machines.”—A com- 
munication.—Dated 14th June, 1569. F 

This consists chiefly in a clamp composed of a stationary and of a 
movable jaw constructed and operating. The stationary jaw serves to 
support the work, and is provided with a lip which serves as a guard to 
prevent injury to tLe upper part of the boot or shoe by the needle and 
awl, and also to gauge the distance of the line of stitching from the edge 
of the work; it also forms a guide groove or channel for the purpose 
of steadying the said needle and awl (while in the out of sewing), 
a needle and awl being curved and forming parts of circles of the same 

us. 


1819. J. H. Brown, Romsey, “‘ Manufacture of helmets, caps, &c.”—Dated 
12th June, 1869. 

This consists in the employment of the refuse buttings, fleshings, and 
shavings, obtained in the process of the manufacture of leather from the 
skins of the calf, sheep, buck, doe, goat, and kid. These cuttings, flesh- 
ings, and , are, in the first instance, picked over to free them 
from dirt and other impurities, and also from any pieces containing what 
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is called the grain of the skin. Then they are washed in a weak solution 

of soda, one pound and a-half of the ordinary soda of commerce to as 

much soft water as will saturate one hundredweight of cuttings, fleshings, 

or shavings. 

1823. W. R. Lake, Southampton-buildings, ‘‘ Sewing boots and shoes.”— 
Dated 14th June, 1869. 

This consists, First, in securing the needle in an oscillating lever of the 
third order, operated by a suitable cam in such a manner that the power 
is applied to,the needle lever as close as possible to its free end, whereby 
the requisite power is obtained to force the needle through leather or 
other thick material as hereinafter set forth. Secondly, in giving a 
reciprocating rotary motion to the looper by the action of a rack and 
pinion, the said rack receiving its motion from a cam and lever. 

1826. A. W. Moss, Nelson-square, “ Hat brims.”—Dated 15th June, 1869. 

This consists in attaching to the inner edge of the brim, by sewing or 
otherwise, an elastic band preferably, by inclosing a piece of tubular 
elastic material within a strip of any fibrous material, when by sewing 
the two eeges of the strip to the brim the elastic is secured in place. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

1817. R. Brown, Glasgow, “ Manufacture of iron.” —Dated 14th June, 1869. 
The heat imparted to the materials in the calcining process is taken 

advantage of, and the materials are transferred to the smelting furnace as 

soon after the completion of the calcining process as it is possible or con- 
venient to carry them from the heaps to the furnace, and in all cases 
before ,the calcined materials become cool enough to absorb moisture.— 

Not proceeded with. 

1832. W. Smrra, Bathgate, “* Treating mineral oils.” —Dated 15th June, 1869. 
This consists principally in employing the acid in a state diluted with 

from one-half to twice its volume of water, the acid’ and water being 

mixed with the oil whilst in the heated state produced by their combina- 
tion, so as to avail itself of the heat thus developed.—Not proceeded with. 

1833. J. Baston, Shepherd’s Bush, “ Bleaching.”—Dated 15th June, 1869. 

In bleaching damasks and linens of similar character, the inventor first 
boils the goods from six to twelve hours ina milk of lime or soda ley of 
ordinary character, say from three degrees to six degrees of Twaddle’s 
hydrometer ; afterwards he washes them, and, if boiled in lime, he places 
them in dilute muriatic acid (from one degree to two degrees Twaddle), 
and allows them to remain therein for six to twelve hours. He then 
washes the gouds, and after draining he immerses them by preference in 
an alkaline solution from two degrees to six degrees Twaddle. He then 
passes the cloth between rollers, or otherwise allows it to drain suffi- 
ciently, so as to reduce it to merely a damp state.—Not proceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1801. W. A. Lytrie, Hammersmith, “ Electro-telegraphic apparatus.” 
Dated 7th June, 1869. 

The inventor mounts two levers with magnetised steel armatures, so 
that their armatures shall be within reach of the magnetic influence of a 
set of electro and mugnetic coils. The armatures are so arranged that a 
current circulating through the coils which will attract one armature 
shall tend to drive the other armature away. 

1744. F. H. Hotmes, Mortlake, “* Electro-magnetic machines.”—Dated 5th 
June, 1869. 

This consists in making the cores of the helices of split tubes riveted 
into soft iron end plates, of such a form that the plates cover the ends of 
the coils of wire, and project on one side about 24in., so as to enable them 





to be bolted to a brass circular standard fixed to the base plate of the | 


machine. These end plates have a cut in them from their edge to the 
centre corresponding with the split in the tubes, whereby circular 
currents are entirely prevented. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


1671. R. S. Bartiett, Redditch, ‘‘ Needle cases.”—A communication.— Dated 
31st May, 1869. 

The external part of the needle case or holder is made by preference of 
an ornamental cylindrical figure. Within the cylindrical part is a series 
of six or other number of tubular cases of a length greater than that of the 
longest needles to be stored in the case or holder.—Not proceeded with. 
1672. B. LitrLer, Cannock, “ Circular saw guard.”—Dated 31st May, 1869. 

This consists in applying to circular saws a guard constructed and 
arranged in such a manner that the ascending side of the saw is so pro- 
tected as to prevent anything being brought accidentally in contact with it 
1674. G. Preston and J. Prestice, Deptford, “‘ Lamps.”—Dated 31st May, 

1869. 

This consists in making the lens of uncoloured glass, fluted or not, and 
in fitting the interior of the lamp with thin coloured glasses in a frame, 
which may be movable or not.—WNot proceeded with. 

1678. W. E. Newton, Chancery-lane, ‘‘ Locking corks in bottles.”"—A commu- 
nication.” —Dated 31st May, 1869. 

The invention comprises a locking cap, constructed upon the principle 
of what is known as a letter or combination lock, and is composed in part 
of a series of internally flanged and notched movable rings operating in 
combination with a series of fixed lugs upon the neck of the vessel, or 
upon a collar attached thereto, so that by turning the rings after the cap 
has been placed upon the neck (over the stopper) the relative pusition of 
the notches with that of the fixed lugs will be so changed as to effect the 
locking of the cap upon the neck, and thereby prevent its removal until 
the relative position of the parts has been again established, when it may 
be lifted off or displaced so as to allow ef the extraction of the cork or 
stopper. 

1684. J. H. Jounson, Lincoln’s-inn-flelds, “ Stoves." —A communication.— 
Dated 31st May, 1869. 

The back of the improved stove is built by preference of fire-brick, and 
the front is composed of three movable grates, of which two usually 
remain in a vertical plane, whilst the third is normally a horizontal plane, 
and joins at its front edge the lower portion of the lower one of the two 
vertical grates. The fuel for the main portion of the cooking is contained 
within these three grates ; but a smaller supplementary fixed horizontal 
grate is also provided for use in minor operations, such as warming milk 
and the like, when the main fire need not be used.—Not proceeded with. 
1690. J. WaruHuRsT, Whaley Bridge, “‘ Preventing door draughts.”—Dated 

lst June, 1869. 

The inventor closes openings or apertures by means of a bar of wood, 
metal, or other suitable material, arranged to work in rebate, formed in 
an outer casing, mould, or skirting, applied to the bottoms of doors, and 
connected to metallic plates, te which spiral springs are affixed, so that, 
as a door thus provided closes, the end of such bar comes in contact with 
a projection formed in the door jamb, and is thereby pushed forwards and 
downwards by the action of the metallic plates, which act in the same 
manner as cranks, and in turning wind up the spiral springs. 

691. H. Brownina, Limehouse, y Varnish or paint.”—Dated 1st June, 1869. 

The inventor prepares a solution which may be used either mixed with 
ground colour as a paint, or by itself as a varnish or preservative solution, 
and in either form is equally applicable to stonework, woodwork, or 
iron. The ingredients are a gum resin, by preference ‘‘ Gum Dammar,” 
spirit, and sugar of lead, to which may be added—especially for stone- 
work—a little wax and corrosive sublimate. The spirit preferred is any 
one of the various rectified spirits of coal tar or petroleum, such as ben- 
zine and benzoline, now so largely manufactured. 

1694. J. A. BINDLEY, Burton-on-Trent, ‘‘ Attemperators.”—Dated 1st June, 

This consists in employing, instead of the ordinary attemperator or pipe 
and casing, a pair of tubes laid side by side, and co.led together into a 
large tapered spiral, roughly approximating in form to that of the cask 
in which they are to be employed, but of smaller diameter than the 
interior of the cask. The inventor connects one of these pipes with the 
inlet nozzle, and the other with the outlet nozzle usually employed with 
the ordinary attemperators, and he connects the extremities of the pipes 
themselves at the termination of the spiral, so that the course of the 
pea shall be along one, and back by the other, throughout the entire 
spiral. 

1697. J. Fietcner, Ashton-on-Lyne, ‘* Union cocks.”—Dated 2nd June, 1869. 

This consists in so arranging a steam or other cock that it not only 
answers the ordinary purpose of a cock for opening and shutting off the 
supply, but it also forms a union joint, which mar be readily uncoupled 
if required. 

1699. A. Wart, New Cross, and T. KNow.es, Edgbaston, “ Printing sur- 
Saces.”—Dated 2nd June, 1869. 

The inventors first construct a roller by casting or drawing a flat sur- 
face, as may be required, of any suitable cheap metal or alloy, but they 
prefer to employ steel or iron of a tough quality, with about one to two 
per cent. of lead mixed therewith just previous to casting. This mixture 
of iron and lead or steel, or other suitable metal or alloy, forms the body 
of the printing surface, or the body or base may be composed of iron or 
steel alone, and may be either cast or drawn ; and the inventors prefer to 

mploy this surface in the slightly roughened state in which it leaves the 


moulds used in its production, if produced by casting; or the surface 
may be specially roughened by any convenient means. Hitherto, when it 
has been attempted to deposit metals upon metallic or other surfaces by 
electro deposition, they have undergone a special preliminary treatment 
for the purpose of rendering them smooth, but they found that this pre- 
liminary preparation is positively injurious to the purpose to be attained, 
namely, permanent adhesion of the deposited metal. The inventors 
insert or cast into the surface of the base or body of the roller, or other 
surface thus obtained—and which surface is intended to receive the 
copper deposit—a number of copper screws or copper-headed screws 
having expanded heads; or they insert or cast into such surface, at 
intervals of a few inches, ribs or strips of copper, the surfaces of such 
screw heads or inserted ribs or strips of copper being left flush with the 
face of the body or base of the cylinder or other surface. 

1702. N. G. and E. Smirn, Thrapstone, “Cutting leather."—Dated 2nd 

June, 1869. 

This consists, First, in so cutting the material into the lengths and 
widths required that the skiving is effected at the same time and by the 
same instrument which effects the cutting, whereby the material which 
has been heretofore lost by skiving is saved, and time is considerably 
economised.— Not proceeded with. 

1710. A. L. Smrpson, Stowmarket, ‘‘ Composition for cleaning sheep.” —Dated 
2nd June, 1869. 

The inventor takes bichloride of mercury or corrosive sublimate, from 
sixty-four to 128 parts; creosote, carbonic acid, or phenol, one to three 
parts; sugar, ninety-six parts; starch, eight parts; gum dextrine, 
gelatine, or isinglass, thirty-two parts; and melts and mixes these 
materials with water with a small quantity of colouring matter. —Not 
proceeded with. 

1711. C. Ostiunn, Stockholm, “ Lamps.” —Dated 3rd June, 1869. 

The peculiar feature in these lamps is the arrangement of the air or 
draught tube which passes through the body of the oil chamber, thus 
keeping the oil cool. The wick fits on the outside, and may be raised and 
lowered in any convenient and well-known manner, such as, for instance, 
by turning a small pinion pressing with its tecth into the meshes of the 
wick. 

1753. G. A. Fresavutt, Paris, “ Electoral box.”—Dated Tth June, 1869. 

The box, which is rectangular, has its four lateral sides formed of 
thick glass plates, either alone er covered with wire gauze, which glass 
plates are held in grooves formed in the metal framing of the box. The 
bottom of the box is a thin rectangular metal plate, secured by soldering 
rivets or screws to the uprights of the framing. During the voting the 
top of the box is covered in by a metal plate provided with a central 
hole, and with four holes at the corners, which serve to secure the plate 
to the uprights of the framing. This plate is covered on all four sides by 
means of a metal frame, which may be formed with top flanges of any 
required dimensions, either of a rectangular or of an oval or other shape, 
and which is secured upon the uprights by means of four screw knobs. 
1760. J. Fenner, Hitching, ** Bits for horses.”—Dated Tth June, 1869 

This consists in so constructing bits that the head strap, instead of 
being connected to the cheeks of the bit, as commonly practised, is con- 
nected to an independent piece formed of a tube of metal with a short 
lever fixed on each end thereof. This tube, with its levers, is mounted 
loosely on a rod, to the ends whereof the cheeks of the bit are fixed. 

1761. T. G. GREENSTREET, ** Street-sweeping machine.”— 
Dated 7th June, 1869. 

This consists in adapting two or more strong springs underneath the 
body of a cart, and connecting to the outer ends of such springs a long 
brush composed of any suitable material.—Not proceeded with. 
1762. W. E. Newton, Chancery-lane, ‘ Folding printed sheets.” 

munication.—Dated 7th June, 186y. 

Tiis consists in adapting to printing machinery self-acting mechanical 
folders for folding the printed sheets as they are delivered from the 
printing machine ; also the adaptation to printing machinery of the self- 
acting mechanism for dividing or separating the printed sheets from a 
continuous length of p wper, and the combination therewith of mechanical 
devices for folding the sheets ready for sale. 

1802. E. T Huanes, Chancery-lane, ** Stone-dressing saws.”—A 
cation.—Dated 11th June, 1869. 

This consists in enclosing the diamond or other stone between two 
blocks of metal, a recess being formed for its reception, so that the point 
of the diamond or other stone will project therefrom, and the blocks are 
set into the saw or other instrument, so that they cannot be moved 
laterally therefrom, and the blocks are keyed therein to prevent them 
from being drawn out longitudinally. 

1803. A. A. Arpisson, Paris, ‘* Stopping horses.”—Dated 11th June, 1869.— 

This consists in providing the bridle with an apparatus by which run- 
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thus brought into a more tractable state.—Not proceeded with. 
1815. L. H. Dennis, Birkenhead, ‘* Cutting glass."—Dated 14th 
1869. 
The cutter of this improved apparatus is a small rotating spindle or rod 


June, 


| of hardened steel, which has one end so formed and arranged that the 


circular corner or edge formed by the junction of the periphery with the 

end of the shaft can be conveniently held in contact with the surface of 

the sheet or plate of glass to be cut or divided, when the apparatus is 

moved across or over the same.—Not proceeded with. 

1818. J. TayvLor, Russel-street, ‘‘ A floating top for wells.”—Dated l4th June 
1869. 

The floating and sliding top is or can or may be made or constructed of 
wood or other convenient and suitable substituted material. A plan or 
section of the said floating and sliding top with appendages is shown in 
the drawing annexed to the filed specification. 

1827. F. Leseune, Brownlow-street, “ Weighing machines.”—Dated 15th 
June, 1869. 

The machine consists of a stand or pedestal upon which is placeg a 
curved and weighted lever. This lever can be either solid or merely 
weighted at the bottom. There are rods which form part of the con- 
struction of the lever. The pivot on which the said lever works is sup- 
ported upon a pedestal. A small wheel attached to the lever acts upon 
the tongue piece of a segment of the cog-wheel. This wheel is fixed 
behind the dial plate, and its cogs or teeth work into the cogs or teeth of 
a small wheel, the latter wheel being connected with the hand or pointer 
in front of the dial the weight is thereby ascertained.— Not proceeded with. 
1828. M. Benson, Southampton-buildings, “‘ Planing wood.”—A communi- 

cation.—Dated 15th June, 1869. 

This consists, First, in so arranging the vertical or matching spindles 
of a compound planing and matching machine that where the matching 
or tongueing and grooving heads are removed the timber may pass over 
the top of these spindles without changing their position, or they may 
be arranged by proper mechanism to lower the spindles with the centre 
heads attached sufficiently for the same purpose, and thus adapt the 
same machine to planing and matching, or to planing alone. 

1829. M. Benson, Southampton-buildings, “‘ Mortising machines.”—A com- 
munication.—Dated 15th June, 1869. 

This consists in connecting the feeding mechanism of the chisel bar 
with the driving power by means of a frictional clutch controlled by a 
treadle, and so arranged that the chisel may be gradually brought down 
into the material, not with positive motion, but at the will and control of 
the operator. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


PRELIMINARY MEETING YESTERDAY: Prices unaltered—THE NEW 
CHAIRMAN: Mr. F. Smith —CONDITION OF THE CURRENT DEMAND: 
Unimproved—CONFIDENCE IN FUTURE PROSPERITY—RAILWAY 
WORK BRISK—THE HOLIDAYS AND THE FROST: Works partially 
suspended—THE STEEL TRADE: Little better—Pic iron: Large 
arrivals from a distance: Preparations for increasing the make 
hereabouts—THE RAILWAY RATES: T'he agitation for a reduction: 
Its partial success: The companies’ expenses—COAL TRADE: 
Activity—METAL MARKET THROUGHOUT 1869: A twelvemonth’s 
review: Iron, copper, tin, tin-plates, lead, spelter, zinc—Harp- 
WARES: Remarks upon separate branches—IMMENSE ARMOUR 
PLATE ROLL AND PLATE SHEARS—GREAT ORDER FOR LOCKS FOR 
GOVERNMENT: Remarks on lock trade—SERIOUS EXPLOSION AT 
CREOSOTE WORKS. 

THE ironmasters of South Staffordshire and East Worcestershire 

held their preliminary meeting in Birmingham yesterday (Thurs- 


ay). 

Mr. Walter Williams yielded the chairmanship into the hatids 
of Mr. Frederick Smith, the chief agent of the Earl of Dudley, 
who succeeded by rotation. The retiring chairman was thanked. 

The question of prices was disposed of by the rates last adopted 
being confirmed for the quarter ending with Lady-day. 

Trade could not be shown to have improved since last meeting ; 
but much confidence was expressed in the characterof the demand 
which will be experienced tolerably early in the year. Prices, it 
was believed, will then not only be strong at present quo- 
tations, but will go on stiffening—the more so as orders now 


being held back must certainly come inat the time over and above 
the ordinary necessities of that period. 

Establishments engaged upon railway work, in any of its 
branches, are all busy, and are preparing for greater activity. 

The works generally have not resumed to any considerable ex- 
tent this week. The time is being occupied chiefly in those pre- 
parations and additions which, it is believed, are called for in 
anticipation of the business yet to be done. No very great regret 
is therefore being expressed by men of substance at the present 
quietude in the general demand. 

The resuming of operations at the mills and forges has likewise 
been retarded by the frost having made portions of the water 
highways impassable by boat, notwithstanding that the canal 
companies have been vigorous in their efforts to keep the ice 
broken. This freezing over of the canals having cut off the supply 
of fuel from many works, only a mill or forge or two have iad 
and there been put on, notwithstanding that in some of the in- 
stances the demand would justify more extended operations. 

The steel trade is not vigorous, but more is being done than was 
the case a few weeks ago. 

arge quantities of pig iron continue to be brought into this 
district, more, considerably, than is being used. Stocks are there- 
fore increasing. Consumers deem it wise not to check deliveries, 
fearing a continued upward movement in prices. Localities usually 
shut out by the competition of other districts during a time of 
low quotations are now again sending their products into South 





Staffordshire. For instance, the North Wales pig iron is now 
again finding a market hereabouts. Arrangements are to be seen 
on most hands for adding to the existing output of furnaces in 
this district, and likewise for the blowing-in of furnaces that have 
not for some time before been alight. 

The agitation for a reduction in the railway rates is kept up. 
The committee of the Ironmasters’ Association, who are moving in 
this direction, have now the powerful help on the directorate of 
the London and North-Western, of Mr. John Hartley, the high 
sheriff elect for Staffordshire, who is one of the firm of G. B. 
Thorneycroft and Co., the well-known ironmakers of Wolver- 
hampton, and on the Great Western of Mr. Robinson, ironmaster, 
of Tipton. Both these companies are displaying somewhat less 
indisposition to consider the representations that are made to them 
from South Staffordshire. It is somewhat doubtful, however, 
whether or not the ironmasters will get very much relief, but we 


| have reason to know that there will be a reduction declared in a 


short time in the freightage of certain of the goods produced in 
South Staffordshire—a reduction to the extent in one case of some 
20 per cent. The instances in which relief will be afforded are 
those that have reference to wares produced also in other parts of 
the kingdom, and which find a market in London vid other routes 
than those supplied by the Great Western or the London and 
North-Western. The rates to London are, for undamageable iron 
15s., alike by the London and North-Western and Great Western. 
On the average, the collection and loading at this end ranges from 
1s. 10d. to 2s. a ton ; and the terminal and delivery charges in the 
metropolis are from 7s. 6d. to 8s. Gd. The companies do not see how 
either the collecting or the terminal charges can be reduced, If 
they could do with the goods as at Cardiff and Hull, for instance, 
then less reluctance would be displayed on their part to lower the 
present scale. At those two ports the lines run alongside the 
docks. The Great Western people suffer a disadvantage in respect 
of Liverpool, inasmuch as it costs them 2s, 6d. a ton to barge from 
Birkenhead. 

The freezing up of some of the collieries is occasioning greater 
activity at those which are open, where all the colliers may work 
full time if they please. 

The metal trade has been marked throughout the year by a 
quiet but a sound business. In December, 1868, business, though 
wanting in briskness, yet was not altogether unsatisfactory. An 
improvement had set in, which in January began gradually to 
develope itself. February was quieter, and many of the transac- 
tions during this, and, indeed, through the previous month, were 
of a speculative character. In March came active trade, the 
number of merchants’ orders steadily increased, whilst speculation 
considerably decreased. Trade continued to increase until about 
the middle of April, when it suddenly became dull, notwithstand- 
ing that Europe was peaceful, that continental inquiries were 
increasing, and that favourable advices had been received from 
India. During the remaining two months, business, encouraged 
by the easy condition of money, and the receipt of gold at the 
bank, was a little better ; but the alteration was very slight, and 
the trade during this quarter must be described as hardly up to 
the average for that period of the year. In July, however, the 
trade increased, especially towards the close of the month. 
Transactions were slightly more numerous, and notwithstanding 
that the aggregate did not represent a large increase, yet it was an 
improvement upon the orders current a few weeks previous, 
About the early part of this month the Indian demand Cosen to 
fall off. This continuing, the next four months werecharacterised 
by quietude. As October began to open the Indian advices were 
less gloomy ; that month, however, was very quiet. Although 
prices showed a downward tendency, merchants were reluctant to 
enter into transactions. November was very little better. When 
December opened business was in much the same condition, 
buyers apparently purchased only sufficient to meet pressing 
necessities, 

In one department of trade, however, business was extensive, 
with a fair prospect of continuing so. We refer to the manufacture 
of rails, which continental and home lines have all the year taken 
and still continue to demand very freely. When the month had 
| advanced general business was slightly more active. There was 
less indisposition to enter into both legitimate and speculative 
transactions, As the month closes however, appearances have not 
become any more encouraging. The improvement seems to have 
been suddenly checked, and it is generally believed will not re- 
appear until spring approaches. The unsettled condition of the 
iron trade consequent upon the rise of prices, coupled with the 
small demand for metals generally, caused prices to waver all 
round. This is not, however, stimulating business, for purchasers 
feel that it is uncertain whether or not prices may go down still 
lower. Thus it will be seen that confidence in quotations is weak, 
and until it revives the present unanimated trade will continue. 

Iron during the year has done better than any other metal. The 
first quarter was tame, and Welsh bars lost 2s. 6d. In May the 
decrease was not only recovered, but a further 2s. 6d. gained. The 
railway demand—to which the rise was due—kept increasing, and 
2s. 6d. more was got in September, followed by a similar rise in 
the next month. Thus Welsh bars, which opened the year at 
£6 12s. 6d., closes it at £7, with the probability of next year being 
in respect of prices, a repetition of the year now closing. Stafford- 
shire bars, which opened, 1869, at £7 10s., fell 2s. 6d. in price; butafter 
asecond meeting of the Staffordshire ironmasters, held on the 28th 
of October, prices were declared up 20s. a ton. At this 17s. 6d. 
advance upon the prices at Christmas, 1868, quotations for Staf- 
fordshire iron now stand ; but without the prospects of further 
upward movement which characterises the Welsh material. Cleve- 
land and South Wales being now so much alike, they have moved 
pretty much together, and their prospects are similar. The opera- 
tives in Cleveland secured a 5 per cent. advance in wages 
tolerably early in the year, and they are now moving for a further 
rise. Iron must be regarded as in good condition, and it is diffi- 
cult to see that better terms will be secured by customers than 
are now possible. 

Copper went up £4 between December and January, the year 
opening at £82 10s. for best selected. Two reductions and one in- 
crease followed. When the middle of May had turned it begana 
quiet fall, which left it worth £3 less than at the close of April. 
At £76 it continued till the close of October, when there was a 
fallof £2. This was closely followed by another reduction of £1. 
The present quotations show a total drop from December to 
December of £5 10s. ; but from January to December this year of 





£9 10s. 
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Tin began the year with a rise upon English block of £6, making 
that ouality £116. Here it stayed till the 26th of February, when 
there was an advance of £4, followed, on. the Ist of March, 
by a further rise of £5; again, on the 17th of March there was 
another advance of £2, leavingthe prices at the end of that month 
at £127. Oscillation has marked the intervening period, the down- | 
ward movements being, upon the whole, the most conspicuous, for | 
English blocks are now £10 under the quotations with which | 
April opened ; and £1 above those of January. The sum of the | 
whole, therefore, is that, whilst English blocks have gained £7 from | 
December to December, they are better by only 20s. at the close | 
than at the opening of the year. 

Tin-plates have generally moved in sympathy with tin, but the 
prices now are unaltered when the closing of the years are com- 
pared. 

Lead has lost 15s. in English pig, and sheet 10s. 

Spelter and zinc have each receded £1 upon the twelvemonth. 

The year is closing quietly in the hardware trades. Excepting 
iron there have been very few fluctuations in prices, but where 
there has been any change it has been towards strengthening, 
owing alike to dearer labour and to a slightly improved demand, 
chiefly from the Southern States of America, from South America 
proper, and in some kinds from India and Australia, whilst a few 
of the home markets have also in the last quarter displayed de- 
cidedly improved tendencies. 

Most of the larger factories are pretty well occupied in com- 
pleting orders, so as to get them into the year’s accounts, but the 

arret men are by no means pressed. Factors, therefore, find very 
ittle difficulty in getting their orders executed by such men in the 
townships surrounding Wolverhampton, but from the large works 
goods cannot be got so readily. 

Tin-plate wares are capable of being turned out in larger quanti- 
ties in this district every year. Spirited young firms are competing 
for orders which once reached makers who have been a long time 
in business, and who are careful to maintain a reputation for 
quality, as well as a close adherence to list rates. These youthful 
firms, whilst they are not indifferent to quality, yet are prepared 
to take what the market will afford in the matter of remuneration. 
Hence there does not seem to be so much doing in tin-plate wares, 
if the condition of leading houses only is compared with this time 
last year. We question, however, whether in the aggregate there 
is any falling off. 

In hollow wares, and generally in edge tools, the year is closing 
gloriously in respect of quantities ; but not as well as might be 
desired in respect of prices -the high quotations in iron and tin 
being decidedly against the former, and a brisk competition keep- 
ing down profits amongst the latter, notwithstanding that some of | 
them have received instructions from foreign customers to go on | 
with orders at the advanced rates of the raw material consequent 
upon the recent determination of the ironmasters in this part of | 
the kingdom to advance the price of finished iron 20s. a ton. 

Builders’ castings, best and cheapest locks, and iron safes and 
the like, have gone on and still are in a steady condition. 

Small chains are in good demand, and at better prices. | 
So at one time were forged and cut nails, but these, with forged | 
hinges and other goods made of finished iron, are suffering a check 
by reason of the advance of material. 

Fire-irons are in fair condition. 

Heavy chains and anvils are better than at the opening of the 
year, but are drooping as the year closes. 

A fair amount of work has been done in this district during the 
twelvemonth in machinery required about Cleveland and else- 
where in the making and manipulating of iron and steel ; but the 
aggregate has been less than in 1868. This is attributed alike to 
the fact of the northern ironmasters having mostly supplied 
their necessities, and to the increased production by founders and 
engineers upon the spot. As the year closes, however, there is 
more doing than a few months ago. 

Attention has been before drawn in THE ENGINEER to the very 
large rolls which Messrs. Claridge, North, and Co., of the Phoenix 
Foundry, Bilston, manufacture for the Sheffield armour plate 
mukers. We were present at this foundry on Wednesday after- 
noon in last week, when a third great roll was cast for Messrs. 
John Brown and Co, This roll is desired by them as a preparation 
against accident ; or it may hereafter prove to assist in further 
increase of productive power. The quantity of metal required for 
its casting was 23 tons. The roll itself will weigh in the rough 
18 tons; it will be 17ft. long, and3ft. in diameter. We have before 
described the process of casting these rolls by Messrs. Claridge | 
and North, and need not repeat it. Itis fair, however, to state 
that the experience of the firm in connection with the previous | 
work enabled them on Wednesday to give shape to the third roll , 
with an ease, a facility, and a completeness which should enhance } 
the trade repute of the BlackCountry. Everything was done with | 
smoothness and regularity, and the manipulating skill in the treat- 
ment and the handling of the fluid iron alike in the air furnaces, 
in its carriage to the gutter, and when it had got to the mould, 
was such as left hardly anything to be desired. The rank and file 
of the operatives were up to their work, took a hearty interest in 
it, and they were skilfully officered. It was manifest that if a 
40 ton, instead of an18 ton casting had been desired, such a piece of 
work could have been done with as much ease as that which 
marked the operations in connection with the birth of this 18 ton 
roll, A more inspiriting sight than that which was presented, 
when, in the process of casting, the mould was seen filling up with 
the boiling metal, which rose swirling from beneath like a whirl- 
pool of molten gold, no operation in the Black Country affords. 
Tue roll is now being jacked-up out of the pit to be taken to the 
turning shop; and if need be, it can be delivered complete in 
Shefiield within a month of the day upon which it was created. 

We notice that before the casting pit was prepared for this 
great roll it had just been relieved of one seven tons in weight, that, 
with the others previously sent away, will be used in the making of 
steel rails on the west coast. 

In another part of the works we observed a plate shears, the 
destination of which is the continent of Europe. Altogether it 
weighs some 42 tons, and will sever plates 7it. Gin. long and Min. 
thick with one sweep. It comprises two upright standards or 
main frames upon a large dovetailed bed plate. The frames weigh 
74 tons each, and the bed plate six tons. The implement is furnished 
with a stop motion, so that if a very long plate is wanted to be 
cross cut into pieces of various lengths the machine may be easil 
stopped as the plate is being adjusted. The casting was smooth 
and complete, and the strength is admirably distributed, the 
arrangements of the sectional arm of the standards being such as 
to greatly facilitate the powerful working of the knife. The 
machine has an independent engine of 20-horse power, with a 
eteam cylinder 15in. diameter and 2ft. stroke, which also is pro- 
duced by the firm. 

The lock makers have been fairly employed, and those of them 
who produce first-class goods have been actively engaged during 
the greater part of ghe year. Messrs. Chubb and Son, of Wolver- 
hampton and London, and Messrs. Carpenter (Mr. James Tildesley), 
of Willenhall, who occupy a foremost position as to the quality of 
goods produced, have perhaps been the best off. By the former, 
in particular, additional hands have been taken on ; and it would 
seem #8 if further accessions will have to be made in the ensuing 

yeur. Messrs, Chubb have just received from Government an order 
tor no fewer than eight thousand padlocks, every one to be furnished 
with their detector staple. This order is unexampled in its ex- 
tent for got&tls of such « quality, and it reaches the firm at a time 
when the operatives are still busy upon an order embracing uo 
fewer than 400 mortice locks, which contain all the makers’ de- 











key shall pass thie whole. 

At the estab ishments where locks are produced of quite a 
different character tothose just mentioned an encouraging amount 
of business is observed. We speak now of locks that can be turned 


such fastenings are still made in that borough. But Mr. Coley, of 
Heath Town, Wolverhampton, has lately gone into it with a 
vigour which enables him to turn outat the briefest possible notice 
by aan number than can perhaps be sent into the market in an 
equal time by any other firm. Alike throughout his own factory, 
and in the detached workshops of his contracting operatives, Mr. 
Coley has lately been very busy, principally upon goods for the 
East Indian and German markets. 

A painful accident occurred at West Bromwich on Wednesday 
forenoon. The closed wrought iron naphtha tar boiler exploded at 
the creosote works of Messrs. John Bethell and Co., and fired as 
it exploded. Two men were terribly injured ; one was supposed 
to be dying as this was written, and the other is unlikely to 
recover. The works were damaged both by the force of the 
explosion and also by fire; but the flames were kept from extend- 
ing to those parts of the establishment which, if they had ignited, 
would have occasioned a very serious conflagration. The accident 
is supposed to be due to the frost having stopped one of the means 
of exit from the boiler. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Quarterly meetings to take place in the next fort- 
night : Information expected to be gleaned as to the effect of the 
advance of 20s. per ton asdeter mined three months ago : On business : 
Opinion of Welsh makers on the matter: The activity in the rail 
department, and the employment of the works: Present prospects 
more cheerful than any of the past year : Probable demand f-om 
America in 1870 expected to be good: Belgian competition 
suspended ; Probable demand from Russia good : Indian railways 
a stimulus to the demand next year— THE WAGES QUESTION—THE 
TIN-PLATE TRADE— THE STEAM COAL TRADE.—THE BRECON AND 
MERTHYR RAILWAY, 


DvrineG the next fortnight the quarterly meetings of the iron 
trade will be held, and some information will probably then be 
gleaned as to the etfect which the advance of 20s. per ton, deter- 
mined upon three months ago, has had upon business. From the 
moment the advance was declared to the present time makers in 
this district have persistently maintained that the position of the 
trade did not warrant such a large rise in prices, and at no time 
during the quarter could it be said that the full list quotaticns 
could be readily obtained. Had it not been for the activity in the 
rail department, upon which this district now mainly depends, 
the works would have been but indifferently ——. and instead 
of the activity which has characterised the trade during the last 
few months, 5B smog would have prevailed extensively, and many 
thousands of workmen would have been out of employment. In 
this district it is satisfactory to state that prospects are now 
more cheerful than at any time during the past year. America 
is likely to be an wae heavy buyer in 1870, the length of rail- 
ways in progress, and those which are about to be commenced, 
being far in excess of railway extensions of any previous year. 
The majority of the American orders are expected to be secured 
for South Wales, the competition of Belgian houses in that 
quarter having almost entirely ceased. The same may be said of 
the Russian demand next year, which will probably, as usual, be 
shared between the North of England and South Wales. The 
railway extensions in contemplation in India will also give some 
stimulus to the demand next year. Bars remain with scarcely any 
alteration, the purchases of buyers being more limited just now, 
owing to the close of the year. Quotations for pigs continue to be 
fairly maintained. 

The wages question is so far lying dormant, but it clear that in 
the course of a very short time the matter will be so pressed upon 
the employers that they will have to come to some definite 
resolution respecting the course they propose to take. To prevent 
useless agitation, and the bad feeling which generally succeeds any 
agitation, it would be a desirable course if the iron masters were 
to meet at once, discuss the question thoroughly, and then arrive 
at a final resolution as to whether they are prepared to grant an 
advance in wages or not. This resolution would be communicated 
to the men, and if they were satisfied with their employers’ deci- 
sion all agitation would then cease. 

At the tin plate works but little work has been done during the 
Christmas ilies makers being only too glad to have the op- 
portunity of further reducing the make. Advices point to the 
probability of an increased demand early next year. 

The steam coal proprietors are doing an increasing business, and 
prices are firmer. The consumption of house coal has largely 
increased, consequent upon the seasonable weather of Christmas. 

Notice is given that the directors of the Brecon and Merthyr 
Railway have filed a scl of arrang t between the company 
and its creditors, and the petition for the confirmation of the 
scheme is directed to be heard before Vice-Chancellor James on 
the 15th of January. Any person or persons affected by the 





| scheme, and desirous of opposing its confirmation, must enter an 


appearance at the office of the Clerks of Records and Writs on or 
before the 12th ot January, and appear by himself or counsel at 
the hearing of the petition. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Middlesbrough Market on Tuesday— 
Mrmp.anp RatLway: Chesterfield and Sheffield Line- Coan IN 
NoTTrINGHAMSHIRE—THE IRON TRADE IN THE WEST OF Scor- 
LAND—GREENOCK AND AYRSHIRE RAILWAY—NORTH-EASTERN 
tropics: Mineral Tratiic on the Stockton and Darlington Line 
Trade gossip on Tyneside—NortH-EasteERN Rattway: Pelaw 
and Tyme Docks Branch -STatE OF “RADE: Sheflield—South 
Yorkshire—DRINKFIELD IRON CoMPANY. 

MIDDLESBROUGH advices of Tuesday state that the stock of pig 

in the warrant stores has been reduced to 31,364 tons. At Middles- 

brough on Tuesday pig was firmly supported at 53s. 6d. for No. 1, 

50s Gd. for No. 3, and 49s. 6d. for No. 4, delivered on trucks at 

maker’s works. The deliveries of pig in the Cleveland district 
have been retarded to some extent by the severity of the weather. 

There is a comparative lull in the finished iron trade, but it is 

anticipated that there will be more activity when the new year 

sets in. 

One of the exemnining officers of the Board of Trade has made an 
inspection of the Midland Railway Company’s Chesterfield and 
Sheffield line, which will be opened in a few days. 

On Monday night the thirteenth seam of coal discovered in the 
sinking of shaft No. 1 of the Clifton Collieries was passed through 
at a depth of about 160 yards from the surface. The bed is 
2ft. Gin. thick, and the coal is of very superior quality. It contains 
a large quantity of gas, and can be worked at a good profit. Each 
bed of coal is free from water. 

Mr. Thorburn, in his annual review of the pig iron trade of 
the West of Scotland, expresses his opinion that some progress 
has been made towards a return to pas ge Prices have 
fluctuated from 50s. 6d. per ton, the lowest point of the year 


which witnessed the highest quotations of the year. The average 
price for 1869 was only 53s, 3d. per ton, being about 5s. per ton 
below the average of the last quarter of a century. The pro- 
duction of pig in 1869 is ‘estimated at 1,150,000 tons, against 
1,068,000 tons in 1868; the home consumption and exports 
of last year absorbed 1,098,000 tons, betag 125,000 tons 
more than in 1868. The stock of pig in Scotland at the close 
of 1869 is estimated at 620,000 tons, showing an increase 
of 52,000 tons as compared with 1868. The demand for rails and 
nfalleable iron is good. The local ironfoundeérs are also better 





out at 74d. per dozen, every one supplied with a key. Walsull at 
one time was at the head of this branch of the trade, and many ’ 


employed, and the shipbuilders have a more active demand for 
iron ships, especially for steamers adapted for the Suez Canal. 


. The Groqpork and Ayrshire Railway was formally opened yester- 
ay week. 

The mineral traffic has been very brisk on the Stoekton and 
Darlington Railway of late—brisker, in fact, than ever. Several 
steamers hitherto engaged in bringing corn to this country from 
the Black Sea have been placed in the coal trade. The Hotspur 
steamer is bringing some locomotives and machinery from Alexan- 
dria to the Tyne, which will be sent from the Tyne dock to 
Messrs. Black and Hawthorn’s engine works at Gateshead to 
receiye repairs, and will then be reshipped to Egypt. Two large 
screw steamers have been recently completed on the Tyne for 
Southern Russia. A fair amount of business is being done in 
iron tug building ; the manufacture of marine engines on Tyne- 
side is also active. 

The construction of anew branch of the North-Eastern Railway 
between Pelaw and Tyne docks, and intended as a direct route 
between Newcastle and South Shields, is making rapid progress. 

Most of the heavy branches of Sheffield trade are well employed. 
For railway material the orders are generally good, and the armour 
plate and rolling mills are doing a brisk trade. There is some de- 
pression, however, in the steel trade: in the course of Febru- 
ary the Bessemer royalty expires, and orders are being held back 
in expectation of a considerable change in prices. 

Toe iron trade has been generally good in the South Yorkshire 
district ; plates, rails, tires, and axles have been produced ona 
large scale. The steel works have also been active. The coal 
trade of South Yorkshire has been active upon the whole; a rather 
better business has been done in engine fuel for Lancashire. 
Coke is also in good request for the local and other ironworks. 

The works and estate of the Drinkfield Iron Company have been 
sold to the Whessoe Iron Company (Limited) for £5180, to be 
received in shares in the Whessoe Company, representing the same 
amount as they did in the old company. 








PRICES CURRENT OF METALS AND OILS. 






























































1869. 1 . 
Corren—British—cakeandtile; £8.d. £84) £8.d..258.d. 
TON coccccccccccecce| 1010 0.. 72 0 0| 79 0 - 80 00 
Best selected .. 72 0 0.. 76 0 0} 81 0 0.. 82 0 0 
Sheet ...... 77 0 0.. 79 0 0] 8 O 0.. 88 0 O 
Bottoms . 1/80 0 0.. 81 0 0) 84 O O.. 8410 
Australian, 172 0 0.. 7410 0/81 0 0.. 85 0 0 
Spanish Cake .. / 69 0 0..70 0 0' 000. 000 
Chili Bars.....+.++ coccereee| 66 5 0.. 6615 0 7210 0.. 7310 0 
Do. refined ingot ....++.| 6910 0.. 7110 0| 7510 0.. 7710 0 
YeLtow Metat, per Ib. ......| 0 0 65 O 06%; 0 O 6 O 07 
Iron, pig in Scotland, ton ....} 216 9 cash | 214 9 cash 
Bar, Welsh, in London......| 7 0 0.. 7 2 6 610 0.. 615 0 
Wales ..... o| @ 6 Os OM 61 6 6'O.. CU CO 
Staffordshire | 8 0 0.. 8 7 6) 7 7 6. 710 0 
Rail, in Wales........... ose] 616 0. 7 5 0} 515 0.1. 6 O YO 
Sheets, single in London ../10 0 0..10 5 0} 950.9 7 6 
Hoops, first quality ........, 815 0.. 9 5 @| 8560. 87 6 
Nailrods ....+.6 | 8 6 0. 810 O}] 7 7 6. 715 6 
Swedish.... 915 0..10 5 0} 917 6.10 5 0 
Leap, Pig, Foreign, y 18 7 6.. 0 0 0/18 7 6.. 1812 6 
English, W.B. .... coccccce | 918 6.0. 0 0 OW 6.8 8 © 
Other brands .. 1815 0..19 5 0;19 0 0..19 6 0 
Sheet, milled .... 20 0 0.. 0 0 0/2 0 0., 0 0 O 
Shot, patent...... 22 0 0.. 0 0 0} 22 0 0... 22 5 0 
Red or minium . 2010 0.. 0 0 0) 2010 0.. 2015 0 
White, dry ..... 26 0 0.. 28 0 0} 27 0 0.. 28 0 0 
ground in oil .... 26 0 0.. 29 0 0/26 0 0.. 29 0 0 
Litharge, W.B. ..+ socsseee| 0 0 0. 0 O OF 24 0 0.. 0 0 0 
QUICKSILVER, per bot. .....0..| 617 0.. 618 0} 617 0.. 0 0 0 
Specter, Silesian, per ton ...,| 12.10 0.. 1912 6| 20 0 0.. 20 2 6 
English V& 8 .....00. cocese | 19 WO 6.. 0 6 01 1916 0... 9 0 © 
Zisc, ditto sheet...... 24 0 0.. 2410 0/25 0 0.. 2510 0 
STEEL, Swedish faggot 000.000; 000. 000 
Keg.. 15 0 0..15 5 0/15 0 0. 0 0 0 
Tix, Banca, per cwt. 5 9 0.. 510 0] 5 8 0.. 5 810 
Straits, fine—cash .. 5 9 0.. 510 0| 5 8 0.. 5 810 
For arrival ...... e06.. €06' € 0G. 6 EF ®O 
English blocks .... 516 0.. 517 0| 5 9 0. 510 O 
Bare ..ccccce eeeeee ..| 517 0.. 518 0} 510 0.. 51 O 
Refined, in blocks........{] 517 0.. 518 0| 513 0.. 514 0 
Tinp.atés, per bx of 225 sheets 
IO GOES icccccecceccoccecces| 2 B Oe 3 5 OF 2 3 6. 2S 0 
IX ditto.....cc0-- 00. eo} 18 0.. 111 0} 1 8 6. 110 0 
IC charcoal ...ceeee.. 18 0.. 110 0) 1 8 6. 110 0 
1X ditto... .cccceceee -| 114 0. 116 O| 11 6. 116 O 
Coats, best, per ton .. } 0 0 O. 08 O OF O17 9.. O18 O 
Other sorts ......e00- 00 0.. 0 0 0} O14 6. 017 0 
O1xs, per tun, Seal, pale 41 0 0.. 0 0 0: 3410 0.. 35 0 0 
Brown cosecercccvese 35 6 0.. 36 0 0)31 00.. 000 
Sperm, body ..e-. +... 85 0 0.. vu 0 0,92 0 0.. 0 0 0 
Whule, South Sea, pale.. | 40 0 0. 00033 00.000 
YOHOw cccccccrercoce | 38 0 0..39 0 0';35 0 0.. 000 
BrowN .000--ccccee 8 9 0.. 0 0 0)/8 0 0.. 0 0 0 
E.I. Fish .... }32 0 0. 0 0 0/32 0 0. 00 0 
i , 8 0 0.. 0 0 0,57 O 0.. 58 0 0 
| 06 0 0.6 5610 0/55 0 0 56 0 0 
} 40 10 0.. 0 9 0) 42 0 0.43 0 0 
Linseed .......+++008 seseeee| 29:10 02. 00 0;\7 00. 0080 
Rapeseed, English pa! |} 41 0 O.. 4110 0} 33 0 0.. 3310 0 
TOWN cccccccess | 39 66. ¢ ¢ 0) 81 0 0.. 31 5 O 
Foreign pale 3 0 0.. 0 0 0)' 3310 0.. 34 0 0 
Brown 39 5 0.. 0 0 0/8110 0. 0 0 0 
Lard .ccoee 0 0.. 0 0 0| 67 0 0.. 68 0 O 
Gee «: secncecovecesscsocse| Sh PO Gee .O FE CIS F hea 8 6 
PRICES CURRENT OF TIMBER. 
1869. 1868. 1869. 1868 
Per load BS £ 8. 43, £ 8 , Per load— 4e2n4un 4 6, 
Teak .. .eceed +10 O11 tv 10.0123 10 | Yel. pine, per reduced C. 
Quebec, red pine .. 315 415) 310 4 10! Canada, Ist quality 15 © 1919 16 017 0 
yellow pine... 406 5 1,3 0 4 5 Qnddo. .. 18 01310 11 532 O 
St. John’s N 10 0 © @| ¥ © O O | Archangel, yellow.. lv lv ky 10 101018 5 
be 5lv 517| 5 5 6 O St. Petersburg, yeh 1! 91115 lv ola O 
2455 0! 315 415 « 65710 6575 
€ - 45510) 405 5 wa - 7 0 ¥ #19 013 0 
Meme! ..... + OU v 0 0} & O O 0) Gothenburg, yelL .. 5 0 910) 8 0 9 
Dautaic, oak - 25 & 5) 4 5k white 0 0 ¥ 0 0000 
fir «210 4 0] » O 4 0 Geffe,yellow...... 9 01010) 9 010 o 
210 #10} 910 ¥10/Soderhamn........ 8 0 IL! 9 01010 
31+ 3 0| 215 4 O | Christiana, per C. } 
6 21)|/ 4 227) 1Q0% by d by9> 10 0 22 10) 10 10 1210 
v f 4 $3 : }: ok selleg woes S 
rd. pme 3 vo 0000 ‘per dof Bin. | eeqeomeete 
Lathwood, Dantafm.4 0 « @ 510 610 Staves. per scandard M. 
st D. j 5. 7Ww 810 6 06710 771 @ 0 


Quebec pipe «..... 

puncheon ., 

Baltic, crown .. 140 
Pipe  s..cceee 


wovwvrtnwos 
015001350 1500 


Deals, per C., 12ft. by ~ din, 
Quebec, wht. spruce 1210171) 13 618 0 
otJobn,whtspruce 12 015 0 18 OD OU 








STRIKE OF IRONWORKERS.—As noticed in the Scot: of the 
18th inst., an agitation has been going on for an increase of wages 
at the malleable ironworks in this and the other manufactured 
iron-producing districts. The advance of wages asked is, we 
believe, 1s. per ton on the present scale of puddling prices, but 
the masters have refused to concede the advance demanded, and 
the puddlers (with the exception of some five or six men), con- 
nected with the Glasgow Iron Company’s works at Motherwell, 
come out on strike on Monday; andanumber of the fore hands have 
already left for England, where ‘employiment ‘is readily obtained. 








(which was touched in June), to 58s. 6d. per ton in December, | 


| he puddlers at present seem détermined to stand out for the 
' advance asked, but it is the general opinion that they will be 
forced toresume work soon atthe old rates, by reason of the severity 
of the weather and a want of union among them.— Scotsman. 


| Mopern IyyEntions.—Thatgreatinvention the ‘‘ Chronograph,” 
which times all the principal events of the day, and has stiper- 
seded the old-fashioned ‘‘ Stop-watch,” seems likely to be eclipsed 
in fame by that still more useful invention the “ Keyless Watch.” 
The fact of no key being required renders these Witches indis- 
pensable to the traveller, the nervous, and invalids. The enormous 
number sent even by post to all parts of the world, is a convincing 
Et of their great utility. The prices range from 5 to 100gui 

housands of them are manufactured by Mr. J. W. Benson, 
= a ~~ Aa jrezarpbrenn Ludgate-hill, London, 
who sen . & mos historical t 

post free for 2a. » mont interesting I petphle 


upon watchmaking. 
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TABLES OF THE TEE! 


PRA 


BY THE LATE MR. 


Seek in the tables, and on the same line with 30, in column 1, will be found 1-144, in column 6, which, multiplied 
Kd ie gives 2‘S6in. For 1144 x 25 = 2-860; therefore, 2-86in., or 2Zin., is the distance for describing the flanks of the 
eeth. 

With the compasses open to that extent, move one leg along the “paths of centres” last described until the point of 
the other leg touches the face of the tooth which is to be drawn on the “ pitch circle ;” then, by drawing downwards from the 
pitch circle, and from that point of the face, the flank of one side of the tooth will be described. It must be remembered, in 
this instance, that it is the side of the flank of the tooth nearest to you that you are about to draw; a%1 that the tooth lies 
without the compasses, and not within, as was the case while drawing the faces of the teeth. 

The whole of the faces and flanks of the teeth being drawn, the next thing is to draw their heights—a very good 
proportion for which is five-tenths of the pitch; two-tenths being the heights of the faces, and three-tenths that of the flanks to 
the roots. Draw a line from the centre of the wheel to without the pitch circle, and on this line mark, within and without 
the pitch circle, the proper heights of the teeth both top of the face and root of the flank. Draw circles passing through those 
pots, which mark the heights of the teeth. - - 

Rvl’,—Seck inthe Ist column for the number of teeth it is proposed that the wheel shall contain. In a line with such 
munber of teeth, take from columns 2, 3, 4, 5, and 6, the numbers that are in them; and in every case multiply such numbers 
by the pitch. ‘he products will be the number of inches and parts of inches to which the compasses must be opened to describe 
the circles aud parts of circles that are required. 
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| ee Smallest pinion, S teeth. Smallest pinion, 10 teeth. Smallest pinion, 12 teeth. a Smallest pinion, 8 teeth. Smallest pinion, 10 teeth. | Smallest pinion, 12 teeth. 2 2 Small 
ae Is lii of t} Radiiofthe Ra‘liof the Radiio*’ the Radii of the . Radii of the | Radii of the | Radii of the Radiiof the Radiiofthe Radii of the Se Radii 6 
= 7 i 307 :cesof teeth. danksof tee.u. facesof teeth. flanks of teeth 5 : faces of teeth. flanks uf teeth. faces of teeth. flanks of teeth. faces of teeth. fianks of teeth. Fs = faces of 
4 5 6 3 4 5 6 3 + 5 6 1 2 3 “ 5 6 | 83 4 5 6 3 + 5 6 i 2 3 
8] ‘S94, +751) *926 15-090 | 9789 13-062 O44 *786 13°059 =-OSS 156 ‘S30 676 
7 1152 2 13°054) 910 *249 1°021) +941) -921| °221) ' 043) 9-945 -935, -218 -087 157 | 989) “830 
‘ 1-306 1°2410°754 S35 *913 13-009 40S 020 13-000 °379 042 13°104 *377. -O8S6 158 257148 “994 
9 1°462 °393 °747 5°097, 4°886 s4 °372, +228 *567, *019 +259 -922) °537 . *O41) +263 956 °554) -O08S5 159 *B07 29°155 
s $4 °759 3°365 2927 1°5650-°736 S5 *531| °387| °927; °726 “418 696 040) *422 957) 694-054 160 466, “312 
a 6960770 3°523 2-274 1-718 747 6138 5879 S6 *690)  *546 *885 1°018) °577) 923 °8d4 | °039) 5581 $53 --083 161 625 “471 
12 | 1°952 S50 °779 2860 1°943 1°S73) -757, 3°928 3-411) 1°8830°750 ST "849 -*705 14°044, O17) °*736 14°013 -038 +740 °938514°012 +082 162 ‘784 9 -°630 
20989 2-00 75S 2°80 765 2-027 -766 3404 2643 2°0370°761 7-451) 7137 SS 114-008) °864) -928 +203 -016) °895 *924 °171 ) °037, *S99 °939, *171  -OS1 163 ‘944 °7S9 
2-247 oF 2-845 617 183: °775 3°183) 2°190, 2°193: -769) 4°861| 4°267 89 “168 14°025 “562 14-054 “330 *036.14-058 *331) -OSO 164 26105 “945 
2-4 14 °S 2°932 j24 338 °783 3:153 1°945) °349 777) 3-925) 3-042 90 “397| +182 *521, °015) °213' -925 488 °055) +217, 940 °490 -079 165 262 26107 
2 at 470 eS1O 3°038 1°454 1930-790 3°184 °783 °504) °785) +625) 3-531 91 *486, 341-929 “680 “372 “647-034! °376 “941 +649 078 166 *421  °266 
i tates §26 °S16 ‘957 +400 +650 -797 3°258 -664 =°660 °792) =-578) 2-224 92 | +645) °500 | °839 1°014) °531 -926 °805 °033) +535 SOS) 077 167 | 580 “429 
IS 2STY ‘TS2 "S220 9284 9357 S06 803 3°357  °580,  °816) *799)  °587) 2-020) 93 | 894) “659 ‘998 013) 690 ‘964 032) -694) 942) -967) -076 168 | “739 ‘954 
] aD Te SS S38 #19 +321) °963, 809 3-472 °511 °974) °806 °635) 1°873) 94 963, ‘S18 -93015°157 “$49 -92715122 -031) °853, 94315125) +075 169 | “S99 *745 
20 3196 3-094 833 007 9291) 37119, 814, +594, °456 3°130, °812; °729) °765 95 15°142) ‘977 *316 = °01215°0U8 “281, °030:15°012 304) -O74. 170 27058 “902 
210 3355 +251 0°S38 669. 1-266, +2760°819) +726 1-414 °287) °S17)  °833)  -679 96 | -281)15°136 475 167-928-440) 029) +171) -944) °443) 073.171 | 121727061 
92) $514 40S °8420 S450 245) +433) 824) -862) +377) +444) 822) “948 °611, 97 | 440) °295; 931) °634) 1-011) 9-326 “599 028] =°330 602) -072 172 376, 220 
2 OT 569 "SHH HO] 9226, *590, 828 4-002 +346 -601, *S27| 4°075 +556 98 “G00, “454 "793 “485 “758 027} °489) 945) °762) -071 173 535 379 
2 e850 °722 S50 4158 +210 °747) 832 +145) °315) °758) 832) °206 °509 99 | -759) °61 952) °010) “644-929 °917, 026) °645 921) -070 174 | “694 “038 
25. 3989 “879 *S53° *28S °196) -904) 836) +290) +296; °915) 836) -342 -470 100 | -918) “77 | -932,16°111 “SUB 16-076 "807 -946.16°080) «069 175 | 853 697 
| | | | | 
26 4148 4:0360°S56 +439 1°183, 4:0610°840)  °437) 1276, 4°072; *840) 4°484 435 101 (16-077; °*951 *270, 1:009, -902 235, °025) °966 | +239) -068 176 28°013 “896 
27 | 49507) 1193 °859, °591, +171) +218, 844) °586) °258) 9 °230) 844) °626 -407 102 | = °236)16°090) -933) 9-429 16121) -930, +394 16°129 | +398 177 | °172.28-015 
28) 4465 °350 S620 +743 1162) +376) 847) °756) +242) +388) 848) -370, °382 103 | °395) °249 “588, -008; 280 553, °024) 284) -947) +557) -067 178 | +331) “1s4 
29° 4:625 507 *S65 “S97, °152) +534) 850) -SS7| +228) °546) °852) -918) 359 104 | +554) “408 TAT | 439 712 | 4435 716 179 | 480, 355 
30° 4783 664 “S68 S070 144 692) °$53, 5-040) °215) +704) °856, 5-066, °339 105 | *713) °967) -934) +906 398 S71) -023) °602 | “Si4) +066 ISO | 639, “492 
| | | | } } | | | | | 
1 4942 +$210°870 +204 1137) +8500°856 +193 1-204) 862) *859) -215) °321 106) °873) °726 17-065 1-007) *757) -931,17-030 | *761) +948)17-034| 181 | -798) “651 
32. 5:101) 979 "S72 +359 +130 5-008) +859, +346) +194] 5020) 862) +366) 305,107 |17-032) °885) “224 “916 | °189} :022) °920 | +193) -065 182 | -967) “819 
33 ‘2960, 5137, *ST4) +514) °123) +166) -862) +500) °184) °178) °865) °518) °290 108 191 17-044] *383 006. 17-079 | °348 17-079 | +352 183 29°127) "960 
34 *419, 295, °S76) -669) -117| +324) 864) -654) +174] +336) °868} °671) -277.109 | °350| °203) -935! °542 °234 | +507; 021) +238) 949) +510} +064 184 | 28229128 
SS | 518) 458) “S18) 625) 111) 483) 86%) “Bu, 166] ~404) “871/825 “265110 | -509) “362 701 | °393) 932) | *665 i 4 ay ma ~ 
} } | } | | | 
36. <T37 *6110°SS0 +981 1106) 6410-869, +963 1158) -652, 874) +975) °254.111 | °668| -521) | +860 1-005) +552) | +825} | +556 | *828) 063 186 | “600 “446 
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52 | +281 8-144! -904) +497 056) +175) +896) -473| -088| °180| 908] +473) -152127 | -21420-065) -940| | -394 20°090 +369 20°100) | +368) 055 202 (32146 990 
53. | +440, 303) 905) °655, -054| +353) -897| -630| 085 838) “910-630, *148,.128 | -374) “224 “563 “255 +528} +015) °259) 956) 527 203 | °305)32 149 
54-599) 461) 906) °813) -052) -492| -898| -787) +082} -497| 911) -788) “145 129 | +533) 383) “722 “414 ‘687 418) “686, “054 204 | 464) “305 
55 +758, °620| 907} -971) 050) +650) -899| +945] +080) -656 912) +946 -142 130 | -682) “542 -881 *573) +936) °846 ‘577 “845 205 | *623) “467 
| | | | | 2a 
56 | +917) *7780-988} 9-129) 1°048) -809\0°900] 9-102) 1-078} ‘815, 913 oil 138 13 | *841) zon *94121-040) 0°999) °732 21:005 736) -957|21°003] 053 = Hoe = 
57 | 9-076) °937| -909) -287| +046; -967| 901] +260) -076| 974) -914 260] 135/132 |21-000) °860) +199 “891 *164| +014) 895) "168 552 aes lessee! 544 
58 -935| 9095) -910) +445! +044) 9-126] -902 -418) 074) 9°133 +915) +417) +132 133 *169 21-019 +358 21-050 *323 21-054) ‘3201 ~ 909 25933103 
59 | +374 *2dd) 910) +603) 043) +284) 903) +576) +072) °292| 916) +574, 129.134 | °328) “178 517) +209) +937} 482 *213) -958 “439 051 210 | “419, °262 
60 593 °412! G11] °761) °042) +443) -904) °734) -070 451) 917] °732) °127,135 -488| °337 942) -676) °998) °368 “641 *372), “4 | | 
| | ; | ; | | | 798 211 | +578} “421 
0-912) +919, 1: -602,0:905| 892) 1-068) -609, -918) -S90)__ +12 -647| 496 “835 “527 800] 1-013) 531} 959] | 0. 319 | o37| sae 












































TEETH OF WHEELS. 
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OBERT ADCOCK, C.E. 


Example.—Suppose that a wheel is to be made to contain thirty teeth, belonging to the series whose lowest pinion is eight 
teeth, and that the pitch of the teeth is to be 21in., proceed as follows :—Seek in Column 1 for 30, the number of proposed 
teeth, and take from Column 2 the numbers 4:783, which multiply by 23in, the product will be 11°957, or nearly 12in. For 
4783 x 2} — 11:957in. Open the compasses, therefore, to 12in., and describe a circle, which will be the “ pitch circle.” 
Open the compasses to 21in., which is the ‘‘pitch,” and divide the circumference of the pitch circle into the required number of 
teeth ; from those divisions mark the thicknesses of the teeth. 

Note.—A very good proportion between the thickness and the pitch of the teeth is from ths to ths. In the next 
place search in Column 3 of the same table, and in the same line with 30 teeth will be found the numbers 4-664, which multiply 
by 2 yin., the product will be 11-66, equal to 11$in. For 4°664 x 21 —11°660in. With the compasses opened to this 
distance, and from the same centre as the last, describe another circle, which will be the paths of centres for the curves of the faces 
of the teeth. From Column 4 similarly take the numbers 0°868, and multiply by 23in. The product is 2°27, or rather more than 
2;1n., to which distance the compasses must be opened to describe the faces of the teeth. 

In illustration, place one foot of the compasses, Which has been opened to 2tin., upon the circumference of the circle, called 
the paths of centres, recently described, in such manner that the other foot of the con] isses touches one of the divisions of the 
teeth, marked upon the pitch circle. From such division describe a curve upwards, which will represent one side of the face of the 
tooth. Care must be taken, however, when commencing, that the tooth you are about to draw, and on side of the 
which you are about striking, lies between the two points. ; 














teeth. s = Smallest pinion, 8 teeth, Smallest pinion, 10 teeth. Smallest pinion, 12 teeth. = = Smallest pinion, 5 teeth. ‘ ) Smallest pinion, 12 teeth, 
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OS4 160 | 466 *312 651 343 616 “SAT 61] 235 | +398) 237 ‘576 GS 3 272 i 
‘OS3 161 ‘625. 471 810 +992) +502 -943 “775 06) 967-770 236 557 °3B96 735 OT -Y54 “7 i ‘oo 
*OS2 162 784.0 650 ‘969 ‘O61 “O54 665 928) 1-038 257 716 +385 S94 s s a) ‘sod 
“OS] 163 944 789 2612S S?0 2H O93 Ov S24 2508S 238 8735 “714 38053 15 Sys ‘ ) 
‘OSO 164 26103 “945 87 ‘O79 252 O83) (NGS 247) 1037 239 |38°054 “873 212 vs . he 
O79 165 262 26107 146 26°138 “411 267142 2] 240 193 38 032 ‘371 | 
‘O78 166 *49] 266 “OL ‘605-991 +297 -944 °570 301 565) 1°036 241 352 °191 530 2 90») ) oF 695 
O77 167 “OSO) 425 ‘TOA "456 "729 *460 724 249 512 -°350 689 s] G54. 902 ‘SJ4 
‘O76 168 739 «=*oS4 "923 ‘615 SSS) -005 °619, ‘969 “SS3) 1035 245 671 509 ‘S48 S13 4 13 
"O75 169 "S9Q -*F45 27-082 "Ti4 27047 ‘Tis 27-043 244 S50 66S 39-007 ”y 72 703 ‘2 
‘O74 170 27-058 902 241 935 *206 997 222) 1:034 240 989 “S27 ‘106 S58 S62 ; 
‘O73 171 *217 27-061 400) 99027092) -945 365 27-096 “970, *361 246 139°148) “986 -953) +325 rO17 200 my 280 
“O72 172 376 2?0) "OY 251 j24 255 ‘O19 1°033 247 307.39 145 184 - SO) $44 
“O71 175 | 535 879 “718 ‘410 683, O04) “414 ‘678 248 | 467) 304 "643 JBI 9 s “bbe ww 
“O70 174 ‘694. *d3S S77 "69 S42 973) 971 S37 249 636, "463 ‘S02 ‘TH7 1S ‘T62 
“O69 175 "S53 697 28056 728 28001 732 996 1:032 290 780 622 "961 Go5 a | Sor wo 
‘OOS 176 28'013 856) *947 "196 ‘SST ‘160 S91 28°156 251 N44 751 40°] °0 S12 £0°0S Sit yer 
177 17228-015 304 28-046) “946 -*319 28.050 972, °315 1031 252 40103) +940 279 1 44 ‘79 =) 
067 178 | +331) “174 513) *989) °205 478, 003; °209 “473 253 262 40°099 138 i) 0 slr 4 
179 ‘480 333 672 “304 037 368 632 254 $2] *258 597 OND 52 2 Lod. 
“066 LSO 639, -492 i 831 "925 ‘796 *627| 9735) *791) 1:030 250 SVU ALT ‘706 145 “sal 16 
181 ‘798 ‘651 990 682 ‘955 ‘686 950 296 ‘740, 576 ‘915 » “GOT SSO “11 ‘STO 
“065 182 ‘967 S10 29-149 S41) -947 29114 845 29°109, 1°029 257 899) °735 11074 “66 | 9) ‘ i 
183. 29:127  *969 308 25-000 273) °002)29-:004) “974 *268 208 41°058) “S94 233 N20 s 
“O64 184 989 2O-]P8 "467 "159 452 "163 $27) 1°028 259 217 41-053 399 84 ; SS ( 
185 441) °257 626 | “31d ‘O91 “322 ‘OS6 260 376) "212 55] 245 ( aii oe 
| 
“063 186 ‘600 +446) 948] *785) “98S; *477 ‘750 -481) -975| °745) 1:027 261 "330, “371) “954 710 $02) “956 “675 406 670 
187 | +759) -605 ‘941 636) ‘948 “909 “640 904 262 | 694) 530 “869 61 “SBM ‘say 
"062 188 ‘918! *764 30°103 ‘795 30 068 ‘799 30°063 263 ‘853|) “689 42-028 720 995 v4 ~ 
189 |30°077| °923 | +262 ‘O54 ‘297; + -O01) °958) -976; °222) 1:026 264 $2013) “S48 187 ‘ST9 12-152 SS $2147 
"061 190 | | -237/30-:082 | “#21 30°113 "386 30°117 “381 265 | 17242007 ‘346 12-038 311 p2042 Mj 
| | 
191 396 >41/ 580 -272| "545 | -276) -977| °340 1°025 266 ‘331, *166 505 197 470 201 160 
“060 192 “555 =°400 739 431) 949, “704 "435 ‘699 267 480) °325 664) 356 “29 “360 624 
193 ‘714 "559! SOS "590 "S63 “594 "S55 268 639 “484 823 “O15 ‘TSS 9S9 “oly .) 
059 194 873) °718 31107 749 31:022) | °753 ‘978 31-017 1124 269 | 798) 643 982 74 7 678 
195 |31-:032) °877] | °216 | *905) 181} 1:000) “912 “176 270 ‘967; "S02 13-14] Bop 1-10 S33 
| | | | j | ™ | | : 
“058 196 -191131°036) °949 375| = -987/31°067 | "340 31:071 339 1°023 271 |43°127) “961 300) -981) ‘992 265 ‘996 260 
197 | -350! °195 | 534 | "226 499 230) 979) “494 272 | *282/43-120 459} . [43°15] 44 13°155 “419 
‘057 198 -510| ‘Bd4 |} "693 | ‘389) 950) “608 “389 653) 1-022 273 441) 279) 615} 310 Odd “31 “4d 
199 669) °*d13 | *852 44) ‘S17 “o45 ‘S12 wid “600 ‘4358 TT “469 742 ‘te 4 
‘056 200 ‘828! “672 32°01) ™ bie ‘707; ‘980, “971 2795 "759 397) 936} 628 ‘G0] “932 SUG 
| 
201 987] $31] | -170] "862| 32135] 0°999 -866 32°130 276 | -918! °756) ‘95544095 ‘T87| 957 44-060 79 44 055 
055 202 |32°146) -990] | 329 32021) "294 32°025 "289 277 44-077) “915 254] 46 ‘219 ben = 
203 | -305)32 149] | “488 *140) | “403 "184 “448 278 | °23744-076 ‘413 £4100 "378) “988 44-109 36d 
054 204 | 464) -308) 647) "339 | “612) 343 607 279 | 396) 233 ‘572 “264 pod ‘see —— 
205 | °623) °467| “806 498 771) } “302 766 280 | +555) °392 731] 123 696 =i we 
| | | 
053/206 | -782/ +626] -950) °965) 986} °657) -951| *930) ‘661 | 925] 281 714) 5511 890 582 855 “586 “850 
207 | -941] -785 e | 816) 33°189} -998) -820 33-084 282 | -873] -710] 15 049) 741 15014 T45 15-009 
)52 |208 |33-100! -944) *283] 975] | *248) ‘979 243) 283 |45°032) -869) ‘208) 900 173 ‘904 "168 
209 | -259/33:103 "442\ 33°134| 407\ 33138 “402\ 284 | -191)45-028 367) 15-059 "332 15-063 “S27 
51 210 ‘419, *262) ae | *293) *566 297 ‘d61 285 *350) =°187 126 218 “491 222 186 
| | 
211 578) +421 ‘760! *452) ual 456 ‘720 286 510) *346 685) “9SO| “377 "690 “S51 640 
Blade its -919) G11) 884) 615 ‘879 287 | 669) -505 “S44 "36 "S09 "040 S04 
bbe b> “O95 ‘963. 


face of 


























i] 932 AOL S90 +767) 1085) *4320°879! +742) 1129) +442 -S86 -753) -210116 | -464) °316 -937) °655, 1°:003) °347 “620 | 351 } +2; 191 
te “GOT 909 *SD2 920) COST +590, 881-899) +124) -600) *888) +909; -203 117 *623) °475 “S14 "506 “7719 "510 +952 “622-060 192 

) S50) 0 6*718 °894 7-077 78 *749 ‘883 7-656) +120) -758) -890 7-065) °196 118 ‘TS? 604 ‘O73 "6695 938 -O18 ‘669 . 193 
HOON STE SIO 254 075) 907 °885) 213, 116) 916 °892) -921! +190 119 | -941) °793 19°132 -002 °S24 19-097 ‘S28 +953 -939 059 194 
oy) “1GS 7°035 °597, -391) °072! 7-065) 887) +37 °112) 7-074) °894) °377) °184 120 [19°101, +952) -938 -°291 *983) -934 +256 ‘987 195 

527 IW 0S0s +549 1069 -2240-S89 +528 1108 +232 846-533-179 1291 +260 19-111 "450 19-142 415 9 °01719°146 "416 «058 196 
47 6h tH ON TOT O066 +382 -S90 -G6S5 -°104) -°390 °898) -OS9 74 1ep ‘419 -270 “609 301 ‘O74 305) 954-375 197 
is 645 O10 “000 S65 064 +541 S91) -°843> 91000 548-900-845, 160 123 °O78) =°429 ‘768 1:001 °460 733 “464 °734| 057 198 
a Mid 669 "HOLT SOL5 62 699 “S92 8-001, “097, °706 °902) 8-002; +163 124 “737; °95S -939 +927 ‘oly 892) -016) °623 SUL 19Y 
30 15 $27; 902 ‘1S] “UH0) -°*S5S *SYS «9159 =—-094)_ * 864) °904 "959 160 125 ‘S96 °*747 2O-OS6 "T7S) 935 20°051 TS2.) +955 20°05] 0565 200 
i] S122 *9S60°905 +359 1058 SO160°S95 +316 1:091 8-022 -906 +310 +156 126 20°055 °906 245 1°000 °937 210 94] 210 201 
D2 $1 8-144 -904, -497 056 +175 °896) °-473) ‘O88 °180) 908) °473 -152 197 21420°065 940 +594 20-090 “369 20-100 368; 055 202 (3 
33 $4000 303 905 655 054 93355 SOT +6300 085) -°338) 910-6300 148 128 | 374 B24 563 "255 528) °015) °259 956 527 203 
4 “699, *461) 906) “S135 “052 °492) -89S; -787) -082) +497) 911) -788) °145 129 °933 9 °3S3 “See “414 ‘OST “418 686, 054 204 
TIS G20 907 Tl 050) +650 °S99) -°945 080) 656 932-946 -°142 130 “OS2 9 +942 "S51 "973 -936 “S46 ‘OTT "S45 2009 

7 17) TTSO-9SS 9129 1:°048 8090-900 9-102 1°078 815 -913 9-103 °138 131 ‘S410 *701) -*941 21-040 O-999 °732 21°005 736) +957 21°003) +053 206 
a7 76°37) 909 287 0460 967 901, +260, -076, -974 -914, +260, °135 132 :21-°000 “860 "199 “S91 "164, 014, ‘895 162 207 
as 255 9095, -910, °445, *O044, 9-126, 902, +418, -074, 9:133, -915) -417, +132 133 °169.21-019 *3d8 21-050 323 21-054 321, 052 208 3: 
a 3740 9254 99100-6038 043 °284' 903, °3576 °072) °292 -916' °574 °129 134 *328 -178 °317 209 +937 +482 215 ‘958 +480 209 
60 093) °412 9110 «6°761)0 O42 $443 904) «=°734) O70) °451 -917) -732. -127 133 “488 +337 °942 -°-676 “99S °36S “641 “372 °639) 051 210 
6] re e. 10912 “919 1-041 “6020-905 S92 1:°068S +609 -918 «S90 124 136 “647 496 "835 °527 “800 1°013) °531 *959 “79S 211 
62 $72 13 V15S10077 O40 +761 +906 10-051 066 =*767 *91910-048 +122 137 "S06 -*699 “994 "686 "959 “690 956, 1°050 212 

> 10d5] SSH 914 9255 +039 °920 -907 +209 064 -925 -920| +205) -120 138 ‘965 “Sl4 99°153 "S45 22-118 “S49 22°115 215 
‘ DVO LOGAN °915 33425 “OSS T0079 “GOS “BHS ‘062 10-083 +921 363 118 139 22-124 “973 °312 0-997 22-004 +938 O71 012 22-008 +960 273 049 214 3 
t 4 207 9936 +551 “O37 +238 909 +526 “060 +242 -922) -521, °116 140 °283 22°1520°943,  °471 °163 "456 167 452) O48 215 
66 50S 3660-917 +709 1:036  +3970°910 +685 1:059 +401 -923) -679 °114141 | +442) °291 630 *322 595 326 591 216 
67 “667 025 917 S67) (9035) «556 °911) °S43 058 °560 °924 +837) +112 142 602 450 “789 451 754 $85 -961, °750) 1047 217 
65 S260 *6S4. 91811025) 0340-715 -91211:002 °057, °719 *925 -995 °110 143 | °761) °609 ‘945 °996 -°640 °939 «913° O11) “644 “905 215 
69 IND S45 °919 <183 +0330 -S7T4 -915 +160) °056 =°*S78 °92611°153) °108 144 "920, +768 23°107 *799 23°072 “803 23°067|) *046 219 
TO 11914411002 920 +341 -03211°053 -914 +319 °05511°037, 927) -312) +106 145 |23°079, °927 *206 "YOS *231 "962, 962) °226 220 3: 
Tl 119305 11:1610°92011°500 1-031 11:192 0°91411°477 1°054 11°196.0°928 11-470 1°104 146 *238 23-086 *944, +425 23°117 *390 23°121 *384) 1°045 221 
t2 465 320 921 659 -0380 +351 °-915 636 °053 355 °929 +630 °102 147 *397| -2495 *584; °995' +276 549 010 ‘280 "545 222 
re: 622 479 922 “S18 -029 -°510) -916 °794) -052) +514) -930) -7SS! -°100 148 *557) +404 *743 455 940 -708 439 ‘TOL “O44 22 
74 “Sl 65S +922 977 ‘028 +669 -916 °953 *051 +673) -930 -947 +098 149 ‘716 = °563 “902 | *§94 "S67 “598 +963 *‘S61 224 
79 "940, 797 °925129156 -027) «+828 °917,12°111} °050) °832) -93112°105' -096 150 “S79 24-061) "753 24-026 ‘757 24°020, ‘043 225 
76) 12-099 11°956 0-923 12 295 1-026 11-987 0°918 12-270, 1:049 11-991) -932 12-264 1-094 151 |24°034) °8S1 °220) | °912 ‘185 ‘009 ‘916 179 
ve 924 +454 -02512°146 “428-048 12°150 °423) 092 152 *193 24-040 -944) °379 °99424-071 “344 24:075 964 ‘335 3 
7S 615 -°024)) -°305 9919 +587) =-047)« -°300) 933 «-°581) «091 153 352) °199 230 +941) +503 234 497) 1°042 22 
79 "925 °772) 023) +464 745 «046 +468 ‘739) = -090 154 *511) +358 *697) | +389 +562 +393 659 
SO 3 022) +623) -920) -904) °045) +627) -934' -898) -089155 | °670) °d17 856 | +548 *821) -008) +552 -965) ‘815 1°041 230 





OBSERVA' 



















—— 

Having been much annoyed at our works at Derain, and at other places, with the frequent breakages which occurred to the teethf of the wheels, ever 

used there in our forges and mills, and also by the loss of time and the heavy expenses attendant on them, I was resolved, if possib¥. to rectify the expli 

error, to de 

. Fortunately, IT had many years previously studied with much attention the geometrical and mathematical investigations of the celebratged Camus; Bryan oper: 
Donkin, the well-known engineer of London ; Professor Willis, of Oxford, and other eminent authorities on the subject. The theories of Gfnost of them, how- cirel 

; ever, though adimirable as geometrical investigations, are not—if we except the treatises of Bryan Donkin and Professor Willis—such as Mould be followed in prop 
practice. And even these latter required to be combined together, and modified by the experience which I had acquired by years of observa fffion. WP es 

a Eventually, after mature consideration, 1 was enabled to construct the “ Tables of the Teeth of Wheels,” which I now give you. TI! ley have been used for giver 
3 years at ow works with marked success, and with the satisfaction of knowing that the teeth of the wheels which have been so formed v ffrk admirably together; radii 
so much so, that a breakage from such a cause is now of very rare occurrence—indeed, we may say, it is almost unknown to us. Jj es 


must now request your T] 
1e 


attention to the following statements on the Teeth of Wheels :— 
In forming the teeth of wheels, although the driver wheel of necessity must act upon and propel the driver, yet the teeth « 


Lene) 


both wheels, to avoid 


breakages, must be considered as rolling the one upon the other, and their teeth must be formed accordingly. From the consideratiog@h of this essential quality, adjou 
and the conditions to be fulfilled, the foregoing tables have been constructed. The calculations have been made on strictly ©} mathematical principles, upon 
Notwithstanding which the tables are of easy application by the pattern-maker and the millwright. whicl 

Teeth marked out, and constructed in conformity with these tables, possess many advantages :—1. There is an economy of time m designing the pattern. toler: 


2. The teeth work together with greater accuracy. 3. Teeth so formed maintain their shape to the last; they do not wear away more at” the roots proportionably of th 


than in the other parts of the teeth, as is but too frequently the case with teeth formed in the usual way. 4. The greatest possi” *hle amount of strength 1s and 

given to them at the roots, Therefore, by possessing a rolling motion, by wearing more uniformly, and by being stronger at the roots, . the liability to breakage | , 

is reduced to a minimum. 5. All teeth of the same pitch, whatever the diameters of their wheels, work accurately together, obviating@r thereby the necessity of || millw 

having so many expensive sets of patterns, as we commonly see in large engineering and millwrighting establishments. Even in extrengxcee cases, but three sets CAD | the n 

possibly be needed, But, generally speaking, one set of patterns alone will be found to be amply sufficient for all practical purposes. si | of th 
Notwithstanding these statements, the tables comprise the particulars for forming three sets of patterns. In one set the sma s eight | the r 


. ae . : . me : Hest pinion contain oe 
teeth, in another set the smallest pinion contains ten teeth, and in the third set, the smallest pinion contains twelve teeth. From whi chsoever of the three sets, | Lhe f 
as comprised in the tables, the patterns are formed, all wheels, whatever their diameters, belonging to that series of patterns, will work, | accurately together: In | know 
the series of patterns, having for its smallest wheel a pinion of eight teeth, as also in the series having for its smallest wheel a pinion of ten tee | ‘the roots of | the te 
the teeth in wheels of large diameters are very spreading; which, however desirable in cases where great strength is required, may in tl — ght | sions 


Bes aa i : . 7 € eyes of the millwrg 
for other purposes appear objectionable, though all the wheels of the series work most accurately together. To obviate any objection of that thy th which 18 | that | 
7 J A a a re, 


an objection simply of the eye and not of practice, another series has been computed, wherein the smallest wheel is a pinion of twely : teeth, T yepeat which- | Engl 
; Y al, 
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» M t : . 
Previously LO COeTING upon the tables, 1 May perhaps h is wel] ¢ 
. ee x Ss Well to 


Oprment d 


ever set is used, the wheels, w hatever their diameters. work toute the: with equal accuracy, 
Radius is half the diameter of a cirele, or the extent to which a pan of com] , t | 
MISSCS Mild " 


explain some of the technical terms that may be employed ai 

to describe a circle around a given point. Radii is the plural of radius. * Pitch circle.”,—When a drawing, or the pattern of a wheel is to be mad | i 

operation is to describe a circle, upon the circumference of which the distances the teeth are to be asunde r must be marked, aus also the ir thickne — Pr 

circle, called the * pitch circle,” pisses nearly midway between the roots and the tops of the teeth; and when wheels work well together, and P yea h - 

properly formed, the pitch circles of the wheels touch, but do not cut each other. The pitch circle is sometimes called the * primitive,” and ees i 
and tables which have been 


“ proportional circle.” The latter name is incorrect in its signification, and has produced numerous errors, Hot only in various rules 
given to the public, but, unfortunately, in wheels which have been constructed from those tables and rules in large establishments. The term supposes that t} 

radii of wheels are directly proportional to the number of revolutions those wheels are to make, the Incorrectness of which may Ix ren by <i 14 

inspection of column 2 in the foregoing tables. That column, to the best of my recollection, was first calculated and given to the public by M ‘Bry nD a o 

The whole of the other calculations contained in the table are the results of my owh labour. 7 sia an ie onkin, 

* The Pitch.”—The distance in a straight line from centre to centre of each consecutive tooth, or from the side of one tooth to the same side of t] ; 

? ie hext 


adjoining tooth, measured upon the pitch circle, is called the * pitch of the tooth.” “The thickness of a tooth” is that part of the tooth which can be 1 l 
‘ t Heusurer 


“The face of a tooth” is that portion of the tooth which lies above the pitch circle. “The flank of a tooth” is that portion of the toot] 
i oO ) ie tooth 
Besides the above terms, which are 


There ure two 
teeth ; 


upon the pitch line.” 

which lies below the pitch circle, or within it. The space between tooth and tooth is sometimes called “the hollow.’ 

tolerably well known in the workshop, we make use of another, called the ai paths of centres,” which are circles concentric with the pitch circle 

of these paths to each wheel; one within, and the other without, the pitch circle. From the one without the pitch circle is des: ribed the Susie of the 

These will be better understood after reading the exanples. ' 
which are all that can be required in practice, 


marked from No. 1 to No. 6, 


and from the one within, the “ faces.” 
By most engineers and 


The tables, as before stated, comprise calculations for forming three sets of patterns, 
The calculations for each set are contained in six columns, ; 1 exhibits 
Column 2, the radii of the pitch circles corresponding with those number of teeth. Column 3, the lii 
Column 4, the radii by which the faces of the teeth are Deossted. Column 5, 

“> 


the radu by which the flanks of the teeth are described 


consecutively, Column 


millwrights but one set will be used. 
the number of teeth which any given wheel is to have. 
of the paths of centres, from which are to be described the faces of the teeth. 
the radii of the paths of centres, from which are to be described the flanks of the teeth; and Column 6, 
‘itch—in other words, the number of times the pitch 1s Contained in each. Consequently, when the piteh i 
bservance of the following rule for the breadth of teeth :- Let a= loonie of 
; = entre height of the teeth from the root. The chee die 
1} metre per second, a = 4 times). If it exceeds 
A centimetre is equal to 39371 


The five last columns are all expressed in terms of the ] 
known in inches and parts, all that is required for the use of the table is a proper 0 
the teeth in a line parallel with the axis ; ) = thickness of the teeth, measured on pitch circle ; 8 

sions being expressed in centimetres, for teeth continuously greased, and of which the velocity does not exceed ; 
that speed,a = 5 times b. And if the teeth are exposed to water, a = 6 times b. 8 should at o> se yw 1} times 8, 
English inch, or four-tenths of an inch nearly, 13 metres is equal to 59-0565 English inches, or a little more than 4ft. ] lin, 
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